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Ak (Plate 1, B, C; Text-fig. 1),

AH & urlio Glomerella cingulata O X E X% 74E Tablel DXk H T, Thbh, Iib
WHENTEAR, K& SICETOENBRDHND . Glomerella cingulata OFHEIIFIX—HICLFl L
TAFFEERTSH (STONEMAN 1898, #5 1942) OWRIL, AETIRIZ LA YBT3 Lk, ¥
FTRER LOTHT 2N THh D
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FEOLPENF R F IEEE ETEFRD b7 B RIS Ec B S b . K, Glomerella
cinguiata B L% Gloeosporium Kawakamii O45reEJITFRHCOAE X4 7281 Table2d &% 0T, 37
bbb, WTRLELTH L2, KEOSEMFORE JIMO2E L 0 b 2R Th5S,

3. BFAOK

AH, Glomerella cingulata %5 X 1% Gloeosporium Kawakamii 0480T & FRENAT % B, Bl

THOR, Bk, KREZILL bR, FEOMT R EREFRLEYHL, A% 2k 1.5~2 ¢, Holl

W ZRHBE - BFEHEE Q) RETERAERTRES
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Wk A, OIS XUk E JEITE LA LD B0k (Text-fig. 1, D, E; Text-fig.
2; Text-fig.3),
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1. BEEECHITIEEOER
EHIER oA OB, A& Glomerella cingulata & ORI IEIERELED BRI,
b & Gloeosporium Kawakamii TIIIIIE L iENS % (Table 4, Plate 3).
2. BRELFICHITIFEFROMK
KBt L 00 Glomerella cingulata |35 TFEER%Y SRS 50, Gloeosporium Kawakamii T
FE ok D bR e 3, HEEIE QI E D TRER SO BARC R S o b o 2 5L .
3. EARORFLRELOBHE
3 3 O MR OFE LIREOBERE Petri MIEKIC & S TIRALAIUL Table 5 1ICR$ kDT, K
i 25°C R EEIEEE L35 0k L€ Glomerella cingulata 1% 28°C Ths. Fiz, Gloeosporium
Kawakamii \3KE %1 WRBEHBEY 25025 LiLl, EFREHLDTBLZVLEIRWLHB L L WER
[ECaLo¥ (e
EADIKE LI L OBFEN D2 &L, KBEL Glomerella cingulata 2133003 < (EDGERTON 1915),
12U A Gloeosporium Kawakawmii i X DI\,
4. SERFORKEEICHT IEERD
KE & Gloeosporium Kawakamii 43 &7 HMEIREE(0° ~2°COiC x4 B EE A M L 7oAl Table
6 1T &5 DT, AB T 50 HERITIR A% (R T 5 b OEICIE A3, Gloeosporium Kawakamii
TI3H) 35% DFEFERT R o

m O OE &

AE OIREVER Gloeosporium Kawakamii ¥ X108 Glomerella cingulata ¥ PR 5725, JLOBHER
ROl
1. FUREHICHT B EERR
2 OSSR (Table 7) 7 54T, KB OWREMIL Gloeosporium Kawakamii 12~ TIiL7ine
MEicHhs (Plate 2, A, B, C),
2. FUYRKOEHCKT 3 EERR
* ) OB L THHE R L 0GB A k. (EREIXKE,  Gloeosporium Kawakamii, Glo-
merella cingulata » 1, 751 Glomerella cingulata \3EFHL23% V0 BAFEEL 7-EEDIEZ I, Yy
= h b OB (AL 7o
3 [BlOEERFES (Tables 8~10) 75 &5 &, KET B EEC JoT Lo s 2B L,
Glomerella cingulata L. 1 & 208\ SEEMA & ST 2%,  Gloeosporium Kawakamii 1 JE~<us & 4>
HTHIFTTHS (Plate 2, D).
3. foREIC WY B EERR
EITAALHY 7 F, AFBIOA = 3L T, KB, Glomerella cingulata, Gloeosporium
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Kawakamii © 3B HEREL 7078, R FRCEMCKo,

BB~ 7R DAEN X VA BT 2 RO TH B, LU Gloeosporium Kawakamii
UL, BRI AT Th D, Fio, RENLFOREMIC I\ T Glomerella cingulata &
WEENERDLBLICHLND

i

il

X VR BRTES BECRIEFE Gloeosporium Kawakamii OTFEHFULE LEFAINT W\,
DIPHERHRBEC Glomerella Bjw LI LERWHL, H2\ ik Zha Gloeosporium BN
I e E e Lo LR - 438 - EREUHEERE X OB ORRIC L ) o TRRTES hie.

KE O E LEEO Glomerella Brb R BV IS, R Tr, TRy
4, JEREADIC Glomerella cingulata (STONEM.) S. et. S. (Gromoniopsis cingulata SWONEMAN] 0>
TRICEbD T —FT 5

v v = O (Bitter rot) FHEE & LT L <HIBIT\5 Glomerella cingulata 1%, ¥4 0HE
T, L OBAREET - L#HEIhTW5,. LI AT, Glomerella cingulata ¥\~ 5 ZFCTH Y b
TWABEICDOWTDE L DML LKL TH5 &, Fidhie bi%fjﬁaﬁﬂzﬁ\f£ D DENBDH S DETEER
T\ he FIT, B DHITIERESHEM Glomerella cingulata  » [R5 L T & 3SR L X Z
o N R AR B A

FHELOEE, BEUOE L T T Glomerella cingulata ¥ BIEE, 5\ ME, T L CoBHE L
TRERLEXDRDDOTHBH, L~ rcdHEr LEEOPSEY LD CRIRLTHC LT 5.
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Kazuo IT6 and Osamu CHIBA: Studies on Some
Anthracnoses of Woody Plants-II

Glomerella parasitic on paulownia trees.

Introduction

As anthracnoses of the paulownia tree (Paulownia tomentosa Srrupn.),
Gloeosporium Kawakamii Mivasr (Hemyr 1920, Yosinr 1931-—1933) and S pha-
celoma Tsujii Hava (Tsusr 1926, Hara 1927) have been well known among
plant pathologists in Japan.

In the course of studying the life cycle of Gloeosporium Kawakamii, the
authors have frequently found an Ascomycetous fungus belonging to the genus
Glomerella. At first the authors presumed that this Glomerella might be the
perfect stage of Gloeosporium Kawakamii, but this assumption was later found
to be incorrect by detailed experiments.

Besides this Glomerella, the authors have on rare occasions gained another
species of Glomerella as well as its conidial stage, Colletotvichum, on the
petioles of the fallen leaves of paulownia trees, which was clearly identified
as Glomerella cingulata (Sroxrymax) S. et S. by the genetic relation between
these two stages and the morphological characteristics.

On the fungus the authors have made some comparative studies with
Gloeosporium Kawakamii and Glomerella cingulata, knowing that the authors’
Glomerella has some different characteristics from these common fungi. Pre-
liminary reports of these studies have been published already (It and Curba
1952, 1954).

The authors wish to express their sincere thanks to Mr. Rokuya Inmazexr,
Chief of Forest Protection Division, the Government Forest Experiment Station,
for encouragement during the progress of the work, and to Mr. Hideaki Koxpd
for technical assistance in the experiments, and they are also indebted to Mr.

Junzé Fuarsurma and Michio Nakacawa for help in preparing the illustrations.
Morphology of the fungus

1. Ascigerous stage

Perithecial stage of each of Glomerella sp. and Glomerella cingulata occurs
naturally, but the best development has been observed on artificial media or on
diseased pieces of the host plant kept in a moist chamber (Plate 1, A).

Perithecia distinct or crowded, abundant, buried in the tissue of the host
with only the beaks protruding, dark brown to almost black, subglobose to
pyriform, 80—120%144—176 ;2. Beaks of the perithecia with numerous brown
hairs. Asci clavate, 51—64 x8—10 s+. Ascospores uni- or biseriate irregularly,
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Table 1. Dimension of Glomerella sp. and Glomerella cingulata in perfect stage (p).

Fungus Host: Perlthecxum ] Ascus I Ascospore
Glomerella sp. T T e e e
(I16 & Crina) | Paulownia | 144~176><80~120 51~64 X 8~10 | 13~15><4~6

Glomerella cingulata ; o ‘
(It & Crmna) | Padownia | —— | e~7IxI0~12 | 21~23x4~5
1 | - . S
 Glomerella cingulata Ligustrum ' 250~320% 150 64x 14 028X 57

_ (SwoxeMAN 798) | T | ) | R e

and elongate (banana-shape), while those of Glomerella sp. are rarely curved
and elliptical. In the size of both ascus and ascospore, the former is larger
than the latter (Smoxeymax 1898, Ixara 1942).
2. Conidial stage

The conidial stage of Glomerella sp. has never been found on the host
plant, but the conidia of the fungus were produced abundantly on agar-media.

Results of the measurement for the dimension of each of Glomerella sp.,
Glomerella cingulata and Gloeosporium Kawakamii are shown in table 2.

Table 2. Results of measurement for the dimension of anthracnoses of paulownia
tree in comdlal stage (p).

Fungus ’ Host } Acervulus ' Comd]ophore Comdlum ' Seta
- — - - ’ _ — - - —
Glomerella sp.* PO _ |
(76 & Crrpa) Paulownia i —_ ) —_— ! 12~19X 4~5 ‘ - -
" Glomerella | - 7 T

cingulata** | Paulownia |  500~1500 | 21~23X5~6 | 24~28X6~7 | 96~132X6~7
(Ito & Cisa) | ] ' ! o

Glomerella i | o - ’
cingulata** | Diospyros 99~250 14~50X 4~5 | 13~25X 4~6 | 33~165X 4~5

(Ikama 1942) | i I | S

Gloeos porium ‘ !

Kawakamii** | Paulownia |  100~200 ’ 15~20X 5~6 | 18~21X4~6
(I16 & CHTIBA) | ‘ \

Gloeosporium | \

Kawakamit* | Paulownia — ——— ’ 18~22X 4~6
drd & CHiBA) | P |

Notes: *....0On agar-medium, #k . .on host plant.

It is clear from table 2 that conidia of Glomerella sp. are cylindrical or
elliptical and very similar to each of Glomerella cingulata and Gloeosporium
Kawakamii in shape, but rather smaller in length than the other two fungi.

3. Nucleus in the spore

A modified Fuxaxo’s (1932) procedure was employed by using 2 per cent
glucose agar (In6 1949) to observe nucleus in the spore. The spores smeared
on the agar film on the slide were fixed in Sass” (1929) solution (1 per cent
glacial acetic acid 40cc., formalin 10 cc., 95 per cent alcohol 50cc.), and for
the staining Herpex1raN’s iron-alum haematoxylin was used. Germinating spores
were also fixed and stained with the same methods.

Conidia of Glomerella sp., Glomerella cingulata and Gloeosporium Kawa-
kamii as well as ascospores of the former two fungi contain usually one nucleus.

The nucleus is globular or ovoid in shape and 1.5—2 x in size. There were no
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A

Text-fig. 2. Conidia of Glomerella sp. produced on potato agar. (I——i=10u)
A. Conidia stained with HEIDENHAIN'S iron-alum haematoxylin,
B. Germinating conidia stained with HETDENTTATN'S iron-alum haematoxylin.

remarkable differences in shape, number and size of nucleus among the spores
of all these fungi (Text-fig. 1, D, E; Text-fig. 2; Text-fig. 3).
Physiological characters of the fungus
1. Isolation of the fungi
Monosporous isolates were obtained by a modification of Yosmr’s (1933)
method using 2 per cent aqueous solution of copper sulphate to avoid bacterial
contamination. Isolates used in the experiments.are shown in table 3.
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A

Text-fig. 3. Conidia of Gloeosporium Kawakamii produced on potato agar. (——'=10p)

A. Conidia stained with HETDENHMAIN’S iron-alum haematoxylin,

B. Germinating conidia stained with HEIDENHAIN'S iron-alum haematoxylin.

Table 3. Isolates of the fungi used in the experiments.

Host ’

Fungus e

Host species i Part of host
Glomerella sp. 1 Paulownia iPetiOIi egf. fallen:
Glomerella cingulata : Paulownia PetiOI? eg; fallen;
Glomerella cingulata Paulownia iPetiO 1?e§§ fallen
Gloeos porium U Paulownia Petlolfiegff hvmgi|

_ Kawakamii |

Source of
isolation

Ascospore
Ascospore

Conidium

Conidium

! Date of isolation

Oct., 1950
| Dec., 1951

Dec., 1951

July, 1951
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Table 4. Macroscopic appearances of the mycelial colonies on potato-sucrose agar.

Fungus | Sics)(;l{acfjeio?lf Macroscopic appearances of the colonies

Mycelial growth is very well. At first colony with
Glomerella sp. Ascospore abundant aerial mycelium is whitish and later be-
comes grayish green to dark green in color. Conidial

masses in salmon pink are produced abundantly.
Mycelial growth is well. Central part of the colony
is gray to dark green, lacking in aerial mycelium.
Glomerella Ascospore ! Ma.rginal pa‘rt of t}.le .colony 'is.whitish and rich in
cingulata aerial mycelium. Pinkish conidial masses are pro-

‘ duced abundantly.
Conidium Ditto.

Mycelial growth is very slow. Colony is like yeast
or bacterium, and lacking in the growth of aerial
Gloeos porium . 1. . . o
K awakamii Conidium mycelium. Central part of the colony is dark oliva-

ceous. Conidial masses in salmon pink are produced
abundantly.

2. Macroscopic appearances of the fungi on agar-medium
The fungi shown in table 3 were cultured on potato-sucrose agar (distilled
water 1000 cc., potato 200 g., sucrose 20 g., agar-agar 20 g.) at 25°C. Macroscopic
appearances of the fungi observed at the end of 10 days are summarized in
table 4 (Plate 3).
3. Production of ascigerous stage on agar-medium
The isolates listed in table 3 were cultured on potato-sucrose agar in test
tubes and kept at 25°C. All of them except Gloeosporium Kawakamii produced
the ascigerous stages on agar-medium as follows:
Glomerella sp.....mature perithecia appeared in about 3 weeks.
Glomerella cingulata isolated from ascospore....mature perithecia were
found in 25-day-old cultures.
Glomerella cingulata isolated from conidium....mature perithecia were
obtained after 30 days.
Gloeosporium Kawakamii. .. .ascigerous stage never appeared even after 6
months. .
Perithecia and ascospores of each of the fungi produced on agar medium
are very similar to those found in nature.
4. Relation between the mycelial growth and the temperature
Temperature relations of Glomerella sp. for comparison with the other
anthracnoses were tested by the plate culture method with Petri dishes containing
potato agar. The results of the experiments at each temperature were deter-
mined by taking the averaged diameters of 10 colonies in Petri dishes.
The influence of temperatures upon the mycelial growth of each of the
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Table 5. Effects of temperature on mycelial growth of the fungi.

Diameter of mycelial colony (mm)
Source of S I

Fungus isolation ~ Temperature (°C) -
10 15 20 25 28 30 35 40

Glomerella Sp.- ‘ Ascospore ‘ 16 37 57 79 66 32 7 0

Glomerella | N

cingulata | Dscospore | s o : w7 T8 5% 18 0

" Glomerella | .

cingulata | Cfmdmm 1 8 28 B 46 64 TT 55 16 0
Gloeos porium 1.

Kawakamii \ Conidium l S 9 16 20 18 8 + 0

anthracnoses at the end of 5 days is summarized in table 5.

As shown in table 5, the optimum temperature for the mycelial growth of
Glomerella cingulata from the paulownia tree is about 28°C, and this result
agrees well with that of the bitter rot fungus given by Epcrrrox (1915), while
that for each of Glomerella sp. and Gloeosporium Kawakamii lies equally at
about 25°C.

It will also be seen from table 5 that the cardinals for the mycelial growth
of Glomerella sp. are accordant with those for Gloeosporium Kawakamii, but
the former’s growth is considerably larger than that of the latter.

5. Durability of conidia to low temperature

Glomerella sp. and Gloeosporium Kawakamii were cultured on potato-sucrose
agar at 25°C, After 10 days’ incubation, conidia produced on the medium were
used in the experiment. Drops of the conidial suspensions were placed on the
slides and dried in the laboratory. The slides were held at a temperature of
approximately 0°C. (0°~2°) for 50 days, and during this period germination
tests were made at the desirable intervals.

Data obtained by this experiment (at 25°C., after 48 hours) are summarized
in table 6.

Table 6. Effects of low temperature on the germinability of conidia.

.. o
Period exposed to low I Germination percentagfa (%)

temperature (days) ) Glomerella sp. Gloeos porium Kawakamii
|
0 | 55 ; 83
1 i 13 i 73
3 | 12 | 70
5 7 44
7 3 50
10 3 47
15 4 55
20 3 1 55
25 6 ‘ 38
30 1 42
40 0.8 36
50 0.5 \ 35

From table 6, it is clear that the conidia of Gloeosporium Kawakamii is
remarkably resistant to the low temperature, while those of Glomerella sp. is



X V2 ELT 5 Glomerella B (g - F3) — 53 —

very sensitive and, therefore, between these two fungi, there are considerable
differences in durability to the low temperature.

Pathogenicity of the fungus

In order to test the pathogenicity of Glomerella sp. as compared with
Gloeosporium Kawakamii and Glomerella cingulata, some inoculation experiments
were performed on paulownia seedlings and petioles of the same adult tree.

1. Inoculation to the paulownia seedlings

Experiment—1. On September 6, 1951, potted healthy seedlings (sowed in
May, 1951) were sprayed with the conidial suspensions by means of an atomizer,
then being covered with bell-jars for 2 days. The check-plants were sprayed
with sterilized water instead of the conidial suspensions. Results of the
experiments made with Glomerella sp. and Gloeosporium Kawakamii are
summarized in table 7 (Plate 2, A, B, O).

Table 7. Inoculation experiments on paulownia seedlings.

Fungus \ Result of the experiment

‘ Lesions were produced on some of the leaves 6 days after

| inoculation, and then diseased leaves were dried and curled.
Glomerella sp i Progress of the damage was very slow, and the lesions were

' not produced on the stems. None of the seedlings except
- several small ones was killed by the fungus even at the end
. of 25 days.

A large number of brown and water-soaked lesions were
produced on almost all of the leaves on the 3rd day after
Gloeosporium Kawakamii | inoculation. The fungus attacked not only the leaves but
- also the stems. As the damage caused by this fungus was very
‘ severe, the seedlings were killed 10 days after inoculation.

Check i All of the check seedlings remained healthy.

Experiment—2. On September 23, 1951, another experiment was made on

the seedlings. Results obtained were the same as those of Experiment—1.
2. Inoculation to the petioles of the adult trees

Experiment—3. On July 21, 1951, healthy petioles of the adult paulownia
trees were inoculated with Glomerella sp. and Gloeosporium Kawakamii. The
methods of inoculation made here are the same as those applied by Togasur
(1924) and Ird (1950). The surfaces of the petioles were carefully treated with
80 per cent alcohol, 0.1 per cent aqueous solution of mercuric chloride, and
washed several times with sterilized distilled water; then, in the case of wound
inoculation, small slits were incised with a sterilized scalpel on the petioles.
Heavy conidial suspensions made by dissolving the fresh conidia produced on
potato-sucrose agar in sterilized distilled water were introduced into the incisions,
or were smeared on the surface with the aid of sterilized platinum loops.

Similar incisions, to serve as checks, were made in other petioles, but a few
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drops of sterilized distilled water were applied instead of the conidial suspen-
sions. The inoculated parts were covered with moist absorbent cotton and

‘ paraffin paper for 48 hours.
The results of the experiment at the end of 2 weeks after inoculation are

given in table 8.

Table 8. Results of the inoculation to petioles of adult paulownia trees—I1.

| Number of petioles | Number of petioles

Fugus  Treatment | inoculated | infected
Glomerella sp. NJX-OVESS:CCIIed 58 l ‘; -
GQE%EZ@"‘ ! WNion-wovt‘mrci;iv “ o 26 ' "

Check N:X-Ovlvlgssged L % ‘ 0

paulownia trees were repeated by the same method as that of Experiment—3.
In this experiment, the inoculated parts were covered with moist absorbent
cotton and paraffin paper for 7 days, and the fungi used were as follows:
Glomerella sp., Glomerella cingulata isolated from paulownia tree, Glomerella
cingulata from the apple tree® and Gloeosporium Kawakamii.

Results obtained at the end of 3 weeks after inoculation are shown in table

9.
Table 9. Results of the inoculation to petioles of adult paulownia trees—2.
Numl?er of ‘ Results of inoculation
Fungus Treatment lrpl)sglllol;etzd " Number of IW
N B ~ petioles infected percentage(%)
Glomerella sp. Wounded 64 11 ‘ 17
Glomerella cingulataV) do. 30 2 ‘ 7
Glomerella cingulata® do. 30 0 0
Gloeos porium |
Kal_tl({k(l;gqji do. | 52 | 43 83
Check do. 50 ‘ 0 0
Notes: 1)....isolated from paulownia tree, 2)....isolated from apple tree.

Experiment—5. On August 5, 1952, the shoots of the paulownia tree bearing

several leaves were brought into the glass house and placed in water in flaske.

Table 10. Results of the inoculation to petioles of cut shoots
of paulownia tree.

» —

Number of petioles Number of petioles producing

Fungus inoculated . fruit-bodies of the fungus
Glomerella sp. 22 15
Glomerella cingulata®) | 15 3
Gloeosporium Kawakamii 12 10
Note: 1)....isolated from paulownia a;se o 7 :

* This culture was kindly supplied by Mr. T. YaNoO, of Yamanashi Agriculture Experi-
ment Station.
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Petioles of the cut shoots were immediately inoculated with the fungi by the
same method mentioned above, and the inoculated parts were kept in a moist
condition for 3 days. On August 11, the inoculated petioles were removed from
the shoots, and then they were placed in moist chambers for 2 days to examine
the formation of fruitbodies of the fungi on the inoculated parts.

Results of the experiment are given in table 10.

3. Inoculation to the other trees

Experiment—6. It is the purpose of this experiment to ascertain whether
the authors’ Glomerella and the allied fungi, Glomerella cingulata isolated from
Paulownia and Gloeosporium Kawakamii, can infect some other species of
plants. On July 28, 1952, the potted seedlings of the following kinds of trees
were inoculated with the fungi by the ordinary atomizing method: Platanus
acerifolia, Diospyros Kaki and Juglans Sieboldii.

Results of the experiment observed on August 20 showed that pathogenicity
of the fungi to these tree species was all negative.

It is obvious from the foregoing results of the inoculation experiments that
the pathogenicity of Glomerella sp. to the paulownia tree was proved by the
authors, but it is remarkably weaker than that of Gloeosporium Kawakamii.
Furthermore, it is also known that there may be some differences in pathogenicity
between the authors’ Glomerella and the fungus treated as Glomerella cingulata.

Conclusion

The ascigerous stage of Gloeosporium Kawakamii NMiyase, the most impor-
tant and virulent anthracnose of the paulownia tree, has not been discovered
up to the present time. The authors frequently observed a fungus belonging to
the genus Glomerella near the lesions caused by Gloeosporium Kawakamii.
Since many species of Glomerella have been described as the perfect stages of
Gloeosporium or Colletotrichum, it was presumed by the authors that there will
be a possible connection between these two fungus forms. But, this presumption
was denied by the experiments, because there were clearly remarkable differences
in morphological and physiological characteristics as well as pathogenicity
bztween these two fungi.

On the petioles of the paulownia fallen leaves the authors have found in
rare instances another Glomerella, which was identical with Glomerella cingulata
(Sroxeyax) S. et S. by its morphological and physiological characteristics.
Glomerella cingulata, the causal organism of the bitter-rot of apples, is well
known as an omnivorous facultative parasite, occurring on a wide range of
host plants including many woody species (EvceErrox 1908, 1909, Mrx 1925,
1930, Ocrrvia and Acarr 1925, Smann 1926. Dobci 1927, Tuserarn 1935, Fowner
1947, Icara 1942, Proiova 1949, Wervkr and Dusecay 1949, Dunnar 1950, DusEcax
and Prrerery 1951, Baxwer and Praximas 1954, etc.). _

Considered from the original description made by Swoxkamasx (1898) and
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Saccarpo (1902), there are distinct differences in shape and size of ascospores
between Glomerella cingulata (Gnomoniopsis cingulata Stroxem.) and the authors’
Glomerella. However, as has been shown by various investigators, many of
the anthracnoses found on different hosts are treated as members of a single
species, Glomerella cingulata, despite a large deviation in morphology among
them (Lemyax 1926, Ocremia and Acarr 1925, Tunsrann 1935, etc.). Although
the authors have here many doubts regarding taxonomical basis for Glomerella
cingulata, the Glomerella under consideration is very similar in morphological
characteristics to the fungus parasitic on avocado (Persea gratissima), mango
(Mangifera indica) and upo (Cucurbita pepo), which was identical with
Glomerella cingulata by Ocreyra and Acarr (1925).
Lasorarory or Forest Parnonocy,
GOVERNMENT ForpstT EXPERIMENT STATION

Murguro, Toxkyo, Japan.
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Explanation of plates

Plate 1
A, A petiole of paulownia tree attacked by Glomerella sp. Xx3.5
B, Perithecia of Glomerella sp. x150
C, Ditto. x310
Plate 2
Results of inoculation experiments with Glomerella sp. and Gloeosporium Kawakamii to
paulownia trees.
A—C, Inoculation to paulownia seedlings.
A, Glomerella sp.; B, Gloeosporium Kawakamii; C, Check.
D, Inoculation to petioles of adult paulownia trees.
a, Glomerella sp., (wound inoculation),
b, Glomerella sp., (non-wound inoculation),
¢, Gloeosporium Kawakamii (non-wound inoculation).
Plate 3
Mycelial colonies of Glomerella sp. and Gloeosporium Kawakamii on potato-sucrose agar at
25°C., after 7 days’ incubation.

A, Glomerella sp., B, Gloeosporium Kawakamii.
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