Witches’ Brooms of Some Conifers in Japan
By
Kazuo IT6* and Taketo Hama**

Closely grouped clusters of fine slender branches are frequently produced on various woody
plants. In Japan, these broom-like clusters are called “tengu’s nests”, which are applied to
these formations by the superstitious people of Asia, who supposed them to be rest-houses of
a “tengu”, a long-nosed goblin. The Japanese name, “tengu’s nest”, may be more quaint
than the English name, “witches’ broom”, or the German name, “Hexenbesen”.

Since about the end of the nineteenth century, witches’ brooms on coniferous trees have
been reported by many European and American workers. Several contributions to the sub-
ject were also made by Japanese pathologists.

Witches’ brooms on conifers are frequently observed in natural forests as well as in plan-
tations of Japan. The authors, being much interested to this excrescent phenomenon, have
paid particular attention to it and gathered numerous materials for study. It is the purpose
of this paper to give a summary of the results of the authors’ observations on the witches’
brooms of Japanese conifers, and to give an outline of the reports on this subject made
hitherto by earlier workers.

Some of the photographs used in this paper were taken by Mr. K. Kar6, of Kanagawa
Forest Service Station, Mr. Y. Mowmost, of Nagano Branch of Kanté Forest-Tree Breeding
Station, Mr. T. Kosavasai, of the Government Forest Experiment Station, and Mr. K. Ono,
of Hokkaido Branch of the Government Forest Experiment Station. The authors take plea-

sure in making acknowledgment to these gentlemen for their kind cooperation.

Yellow witches’ broom of Abies caused by Melampsorella
caryophyllacearum SCHROET

Melampsorella caryophyllacearum Scuroer (M. cerastii Wint., M. elatina ArTrUR, Aecidium
elatinum Avrp. et Scuw.) has a wide distribution in Europe, North America and Northern Asia
(Frank 1880, Tuseur 1895%%, 19309, ArThur 1929V, Bovce 1948%, MieLke 1957%®’, YoSHINAGA
1904%®, Hara 1925'%, Kamer 1959%1). From the records of collections it appears to be widely
distributed throughout Japan.

As the hosts (0, I) of the fungus, various kinds of firs are known in Japan as follows:
Abies firma Sies. et Zucc, (momi), A. homolepis Sies. et Zucc. (urajiro-momi), A. mariesii
Mast. (aomori-todo-matsu), A. mayriana Mivase et Kupo (todo-matsu), A. sachalinensis MAasT.
(aka-todo-matsu) and A. veitchii LinoL. (shirabe). The following plant species belonging
to the family Caryophyllaceae are listed as the alternate hosts (II, 1I) of the organism in
Japan: Cerastium ciliatum Turcz. (C. alpinum var. beeringianum Recer) (takane-miminagusa),
C. schizopetalum Maxmm. (miminagusa), Stellaria fenzlii ReceL (S. yezoensis Maxm.) (ezo-
hakobe), S. media Cyr. (hakobe), S. nipponica Ouwr (S. florida var. angustifolia Maxim. )

* The Government Forest Experiment Station, Meguro, Tokyo, Japan.
**  Kiso Sub-branch of the Government Forest Experiment Station, Fukushima, Nagano,
Japan.
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(iwa-tsumekusa), and S. radians L. (ezo-6yama-hakobe) (S. IT6 1938%),

The fungus is perennial in the tissue of woody host. The most conspicuous symptoms
of the disease caused by the fungus are branch proliferations, which produce annual crops of
vellow needles. Other symptoms are branch and trunk swellings and cankers (Figs. 1~6).
Aecidia of the fungus are formed on the under surface of the needle in spring (Figs. 7~9).
The disease occurs not only on old trees but also on saplings.

According to Bovce (1961)%, in North America the damage from the disease to individual
trees is generally not severe, because the trunk is not often involved, and usually there are
not more than one or two brooms on the branches, so that infected trees seem to grow as
rapidly as sound ones. Recently, PeTerson (1963)?® has reported the same opinion that
the fir broom rust appeared to have little effect on growth rates, perhaps because sampled
infections were young. However, in Europe, it has been generally believed that heavy
infection of the disease causes remarkable decrease in growth rate and often death of the
trees.

During recent years, Abies firma and A. homolepis have been of increasing importance in
the subalpine afforestation, and the witches’ broom that causes severe damagé to young trees

has become the major disease of these firs in Japan (Hama 1964®>).

Witches’ broom of Larix leptolepis GorboN

Since the first record made by IT6 and Cuisa (1957)!9, a great number of witches’ brooms
on Larix leptolepis, Japanese larch, have been found in the following many districts of Japan:
Higashi-iida, 6ita Pref., August 1957, by Y. Nacano; Mt. Fuji, Yamanashi Pref., September
1957, by O. CuiBa; Tateshina, Nagano Pref., October 1957, by T. Hama; Narusawa,
Yamanashi Pref., 1958, by T. Hama; Naka-shibetsu, Hokkaido, September 1960, by K.
Owno; Tsumagoi, Gunma Pref., February 1962, by Y. Mowmost; Takatd, Nagano Pref., May
1962, by T. Hama; Komoro, Nagano Pref., September 1962, by K. IT6; Mt. Yatsugatake,
Nagano Pref., October 1962, by T. Hawma.

As mentioned above, the disease appears to be widely distributed throughout Japan.

The brooms generally occur on the lower or median portion of the crown. In one case,
a compact, rounded broom occupying the lower median portion of the crown, was several
meters in diameter. In such examples the large, compact mass of limbs composing the
broom contrasted markedly with the thin foliage of the tops of the trees. Less conspicuous
brooms occur on the other Japanese larch, radially disposed round the trunk, but occasionally
present on the end of a limb (Figs. 10~11).

It is typical of the materials inspected in that their internodes are shortened, leaves are
spaced more closely, the whole presenting stouter appearances than normal branches (Figs.
12~14).

Since the brooming disease could not be attributed to the presence of a visible pathogen,
the next logical step was to determine the transmissibility of the disease. In order to make
clear whether the disease is transmissible or not, some grafting experiments were done by
Mowmost. Diseased scions were obtained from the apical portion of the broomed branches of
about 80-year-old Japanese larch (Fig. 15). The seedling stocks used in the experiments
were 3-year-old and 10-yéar-old, respectively. All the scions were dormant and the grafting

was done in the spring of 1962, All of the grafted scions grew and showed the symptoms of
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sorella caryophyllacearum on Abies homolepis
(6-year-old). Yabuhara, Nagano. August “
1963. T R &
Fig. 2. A witches’ broom on Abies
veitchii (about 70-year-old) caus-
ed by Melampsorella caryophylla-
cearum. Mt. Yatsugatake, Naga-
no. August 1963.
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Figs. 3~4. Initial stage of a witches’ broom on Abies homolepis caused by
Melampsorella caryophyllacearum. Narusawa, Yamanashi. August 1950.
—Upper Surface (Fig. 3 ; left) and under surface (Fig. 4 ; right)—
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Fig. 5. A witches’ broom on Abies mayriana
caused by Melampsorella caryophyllacearum.
Kamikawa, Hokkaido. June 1960. Photo.
by Mr. K. Ono.

Fig. 6. Brooming branches of Abies
mayriana caused by Melampsorella
caryophyllacearum. Kamikawa, Hok-
kaido. June 1960. Photo. by Mr.
K. Ono.

Fig. 7. Young shoot of Abies firma producing
aecidia(peridermia)of Melampsovella caryophyl-
lacearum, Yamazaki, Hy06go. June 1950. X 4/5

Fig. 9. A part of aecidium (perider-
mium) of Melampsorella caryophyl-
lacearum on Abies firma (—— =
100 p),

Fig. 8. Aecidia (peridermia) of Melampsorella
caryophyllacearum on the needles of Abies
firma. X 9/5
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A large witches’ broom on Larix
leptolepis (about 60-year-old). Mt.
Yatsugatake, Nagano. October 1962.

A witches’ broom on the trunk of
Larix leptolepis(about 30-year-old).
Takato, Nagano. May 1962.

Figs. 12'\:13. Approached view of a witches’ broom on Larix leptolepis (30-year-old), Higashi-
iida, Oita, August 1957. —Upper surface (Fig. 12 ; left) and under surface(Fig. 13 ; right)—
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Fig. 14. A large witches’ broom on Larix
leptolepis (about 30-year-old). Narusawa,
Yamanashi. September 1957.
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Fig. 15. A witches’ broom on Larix
leptolepis (about 80-year-old).
Tsumagoi, Gunma. February
1962. Photo. by Mr. Y. Momosk.
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Fig. 16. Result of grafting the
brooming branchlet on a healthy
seedling. s: Scion grafted.
Photo. by Mr. Y. Mowmosk. . .
Fig. 17. Results of grafting the
brooming branchlet on a healthy 10-
year-old tree. s: Scions grafted.
Photo. by Mr. Y. Mowmosk.
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brooming through the summer. On the contrary, no visible brooming symptoms were observ-
ed on the stocks either in 1962 or the two subsequent years (Figs. 16~17),

According to Tuseur (1910%®, 1933%%) and Buckranp and Kunt (1957)%, witches’ brooms
on the following European and American species of Larix are probably non-parasitic: Larix
decidua MiLL., L. laricina (Du Roi) K. Kocn, L. lyallii ParL., and L. occidentalis Nutr.
The experimental data in the present paper, though not extensive, indicate strongly that the

brooming disease of Larix leptolepis in Japan is also considered to be of non-parasitic origin.

Witches’ broom of Tsuga diversifolia Masr.

In August, 1956, a witches’ broom on Tsuga was first discovered by T. Kobavashi, in
Gunma Prefecture (Fig.18). A few years later, the junior author, in 1962, found a bird’s
nest-type witches’ broom on Tsuga diversifolia which was about 100 ycars old, had a height
of 20m and a diameter (d.b.h.) of 50 cm in the natural forest at Kaida, Nagano Prefecture
(Figs. 19~20) (Hama 1963'9),

The cause of the disease has not yet been determined, but is probably of non-parasitic
origin.

Witches’ broom of Pinus

1. Bud-witches’ broom (Knospenhexenbesen)

In old Japanese books published in the mid-nineteenth century, closely grouped clusters
of buds of pine trees were described under the name of “togaeri-bana” (flowers blooming only
once in a hundred years), which were much appreciated by the people at that time (Suirar
1925*2), Later, Kusano (1904)*, who attributed their origin to a mite (Phytoptus sp. ), made
clear that the people in the feudal age had erroneously taken the bud-witches’ brooms for the
true flowers (Figs. 21~22). A similar malformaticn in Pinus cembra was briefly noted by Tuseur
(1910%®, 1930%, 1933®) as a bud-witches’ broom (Milben-Kncspenhexenbesen). It is gene-
rally believed that the brooming buds caused by mites never open.

Another bud-brooming was observed on Pinus thunbergii ParL in Kanagawa and Kagoshi-
ma Prefectures (Figs. 23~25) (Kat0 1955%®, Itd 1962'®). In this case, the brocming buds
opened later, and the rcot system of the broomed progeny is remarkably inferior to that of
healthy comparable seedlings.

This is considered to be due to non-parasitic crigin, and prcbably to bud-mutaticn (ITo
and Cuisa 1957'%).

2. Branch-witches’ broom (Zweighexenbesen)

Though witches’ brpoms cn pines had probably existed in Japan, the authentic report was
first made by Yosunn and Kanakivo!”? in 1953. By the shape of the witches’ brooms they
divided them into three forms as follows: Umbrella type, saddle type and bird’s nest type.
Since 1960, the junior author has frequently observed witches’ brcoms on Pinus densiflora in
Nagano Prefecture, the central part of the mainland (Hama 19627%). The large brocm bear-
ing many cones was about 1.5m in diameter. The length of the needle was smaller in the
bird’s nest-type witches’ broom than in the saddle-type one (Figs. 26~28).

In 1961, the junior author found witches’ brooms on a 7-year-old tree of Pinus strobus,
110 cm in height, 22 mm in diameter at ground level at Fukushima, Nagano Prefecture. The

brooms were formed on the apical parts of branches as well as on the main stem of the tree
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Fig. 18. A witches broom on Tsuga
diversifolia.  Tsumagoi, Gunma.
August 1956. Photo. by Mr. T.
KoBayasHi.

Figs. 19~20. Approached view of
a witches’ broom on Tsuga diversi-
folia (about 100-year-old). Kaida,
Nagano. October 1962. —Upper
surface (Fig. 19) and under sur-
face (Fig. 20)—

Fig. 20

(Fig. 29) (Hama 1963'®). The witches’ brcoms collected in Japan are very similar in appea-
rances to those reported by Tuseur (1905)37. .

In Eurcpe and America parasitic witches’ brooms caused by mistletces and insects have
been described on many species of Pinus (Tuseur 1910°®, 19194®) 193349 Zacu 191149, 191259,
SoLerepER 1905%%), and those of non-parasitic or unknown origin have also been reported by
earlier workers (Bapoux 1898%, Tusrur 1898%%, 190537, 1910394 191241, 193349, SOLEREDER
1905%>, HinTikka 1933'®’, Liese 1933%?, Ruoaps 19452, BuckLanp and Kupt 1957%).

In Japan, Yosun and Kanakivo (1953)*” noted that the origin of the witches’ broom on
Pinus thunbergii, the common Japanese black pine, might be virus, but their experimental
proof is not sufficient. According to the authors’ observations, the broom on Pinus densiflora,

the common Japanese red pine, is probably a non-parasitic disease.
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Fig. 21. A bud-witches’ broom on Pinus
densiflora (6-year-old) caused by ? a
mite. Fukushima, Nagano. June 1959.

s
org

Fig. 22. A bud-witches’ broom on Pinus
thunbergii (25-year-old) caused by? a
mite. Tarumi, Kagoshima. October
1959. X 4/5.
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Fig. 23. Bud-witches’ brooms on Pinus thun-
bergii (7-year-old). Ebina, Kanagawa.
July 1955. Photo. by Mr. K. KaTo.

N\ . P P

Fig. 24. Approached view of the bud-witches’
broom on Pinus thunbergii (7-year-old). Fig. 25. A bud-witches’ broom on Pinus
Ebina, Kanagawa. July 1955. Photo. by thunbergii (3-year-old). Yokokawa,
Mr. K. KaTo. Kagoshima. July 1960. X 4/5
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Fig. 26. A witches’ broom on Pinus

densiflora. Miyota, Nagano.
November 1961.

Fig. 27. A brooming shoot of Pinus den-
siflora. Nagano. March 1962. X 1/3

Fig. 29. A witches’ broom on Pinus strobus

(7-year-old). Fukushima, Nagano. June
densiflora(20-year-old). Tateshina, 1962.

Nagano. January 1960.

Fig. 28. A witches’ broom on Pinus
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Concerning the cause of the witches’ broom on Pinus strobus found in Japan, the present
authors have no reliable data at present, but they consider it to be of a non-parasitic origin
as in the findings of European and American researchers (Bapoux 1898%, Tuseur 1898%,
1905%7, 19336, Buckranp and Kuiyt 1957%).

Witches’ broom of Cryptomeria japonica D. Don

In October, 1961, the junior author first found a brooming on a 6-year-old Cryptomeria
in a plantation at Azuma, Nagano Prefecture. In the next year, the same disease was
observed by the authors on a 20-year-old tree near Suzaka City, Nagano Prefecture.

The brooms generally occur or: the upper portion of the crown. A typical feature of the
material inspected is that its internodes are shortened, needles are spaced very closely, and
the terminal portions, so-called buds, are rounded (Fig. 30) (Hama 1962%).

So far as the authors can ascertain there is no account concerning the occurrence of any

brooming disease on Cryptomeria japonica. Origin of the witches’ broom is still undetermin-
ed.

Witches’ broom of Chamaecyparis pisifera Sies. et Zuc c.

In April, 1963, the junior author collected a large witches’ broom on Chamaecyparis pisi-
fera in a plantation near Chino City, Nagano Prefecture. The tree bearing the witches’
broom was about 30 years old, ca. 18 m in height and 20 cm in diameter at breast height.

The broom, 150 cm in length and 50 cm in width, occurred on the end of a limb developed
on one side of the trunk at a point 10 m above the ground (Fig. 31). The broom consisted of
a great number of branchlets with small leaves. Almost all of the leaves in the broom were

twisted or turned over (Figs. 32~33) (Hama 1963'V). Origin of the disease is unknown.

Witches’ broom of Thujopsis dolabrata S'eB. et Zucc. caused
by Caeoma deformans (Berk. et Br.) TuBeur

The witches’ broom is one of the most conspicuous diseases of Thujopsis dolabrata in
plantations and natural forests. The disease is widely distributed throughout the northern
and southern parts of Japan, but not in Kyidsh{, and occurs very commonly in Aomori, Iwate
and Ishikawa Prefectures where this tree species is economically cultivated. It attacks not
only trees in the forest but also rooted cuttings in the nursery (Fig.37) (It6 1955'7’).

It was said that the brooming tree had been erroneously recognized as a form of this tree
species under the name of “susu-asunaro” or “bariken-hiba” before about 1880(Suira1 1916°1),
The causal organism of the disease was first attributed to a species of rust fungi by BEerRkeLEY
(1878), who described it as Uromyces deformans Berk. et Br., sp. nov. In 1889, Suirai®®,
who had not seen BerkeLEY’s paper, proposed independently for the fungus a new name,
Caeoma asumnaro. Later, in 1895, Tusreur®#? who examined the specimen sent from Professor
Dr. Grasmann in Tokyo, adopted Caeoma as the generic name of the fungus and made a
new combination as Caeoma deformans (Berk. et Br.). According to Kusano’'s (1908)% inocula-
tion test, the fungus is an autoecious species and needs no alternate hosts for infection.

The brooms are initially produced in the suture of leaves as the pallid, leafless, branch-
ed structures. Tops of these structures are swollen and then become saucer-shaped.

Pycnidia and aecidia of the fungus are formed in the saucer-shaped portion of the mal-
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‘ Fig. 31. A witches’ broom on Chamaecyparis

. - i , . pisifera (about 30-year-old).
Fig. 30. A witches’ broom on Cryptomeria Chino City, Nagano. April 1963.
japonica. Azuma, Nagano. October 1961.

Fig. 33. Leaves forming the witches’ broom
on Chamaecyparis pisifera (left) and a
healthy one (right).

Fig. 32. Shoots of Chamaecyparis pisifera
in the witches’ broom.
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Fig. 34. A large witches’ broom on
Thujopsis dolabrata caused by Caeoma
deformans. Aomori. June 1960.

X 1/8

Fig. 35. A witches’ broom on Thujopsis
dolabrata caused by Caeoma deformans.
Aomori. 1958. X 2/3

A

Fig. 36. Initial stage in the development Fig. 37. Small witches’ brooms on a root-

of a witches’ broom on Thujopsis ed cutting of Thujopsis dolabrata caused
dolabrata. Agematsu, Nagano. June by Caeoma deformans. Tateoka, Yama-

1960. gata. May 1955. X 1/3
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Fig. 40. Aecidiospores of Caeoma defor-
mans on Thujopsis dolabrata.

Fig. 38. [Initial stage in the development
of a witches’ broom (b) on Thujopsis
dolabrata caused by Caeoma deformans.
Ishikawa. June 1952.

broom on Thujopsis dolabrvata caused by Caeoma
deformans. Gamushi, Hokkaido. May 1956.
Photo. by Mr. K. Ono. X 2
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Fig. 41. A witches’ broom on Thuja standishii
(about 40-year-old) caused by Caeoma defor-
mans. Fukushima, Nagano. August 1958.

Fig. 42. [Initial stage in the
development of a witches’
broom of Thuja standishii
caused by Caeoma deformans.

Fig. 43. A part of a witches’ brcom
of Thuja standishii caused by
Caeoma deformans.

Fig. 44. Photomicrography of
aecidiospores of Caeoma defor-
mans on Thuja standishii. X600
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formed branchlets (Figs. 38~40). Diseased branches are usually bifurcated one to three times
in a year and old brooming branches die. The brooms develop into rounded, compact,
densely branched structures generally sphaerical in outline, but sometimes flattened. They
range up to one meter in diameter (Figs. 34~36) (Suira1r 18893®, Kusano 19042%)., In struc-
ture, the broom is similar to Hizikia fusiforme (Harvey) Oxamura, an edible marine plant,

and it is frequently given the common name of “hiziki-disease” (Suirar 18893%).

Witches’ broom of Thuja standishii CArr. caused

by Caeoma deformans (Berk. et Br.) Tusrur

Among Japanese pathologists, it has been known that the witches’ broom of Thuja stan-
dishii is caused by Caeoma deformans (S. It6 1950). But, the disease has rarely been found
and its definite distribution has been believed to be restricted to Shikoku, a southern island
of Japan. In 1959, however, the junior author observed that severe damage of the disease
had occurred on 10- to 50-year-old trees of Thuja standishii at Fukushima, Nagano Prefecture,
the central mountain region of the mainland (Hama 1960%).

Symptoms and signs of the disease are very similar to those of the broom on Thujopsis
dolabrata. The fungus on Thuja standishii is almost identical with Caeoma deformans (Figs.
41~44).

The authors make here an incidental remark that a broom of non-parasitic origin was

reported on Thuja plicata Donn ex. D. Don from Canada (Buckranp and Kuut 1957%).
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REIOC 13 D IBEAE Lich B8 2 8 EB O TA CRRT DWW T OMRL &L, sk
b THAELE D & b BT 5 RO b 7 » 1o :

(1) REBEFRHR - BEEL
(2) KE/BREIRER




SEBOTASER (7 - &) —127—

1. EIBOTACHRE

XOUED 18 Melampsorella caryophyllacearum ScuroeT IZ X 2 45HIL, BN, JEkxI0dE7o7
CELHFEL, LAETIRE:, v52mx3, 74EY FF=Y, FF=Y, 7THFFeY, 5
RET D, KEOPHFEL I 1774 ER IV~ 2L Ih T3, T IBIVY TS re 1IHE
EFIUESHEEL LTER IR TV 50TH5, ThbOMACRE L TEMLLIoHEY S
TWBZEhh, FFLE I FOEEREFLLLDHIS L 5Tl (Fig. 1~9),

2. hIXVYOTASCHERE

ARIFIL 1957 FRAD TERIPTREI N, TRURSEHTEHERBRR IR T5, FHEOFHE LT
BEEDLDLTHIET A NV AR—EEL DN BDT, TASEREYBERCERYTK>ToheH
iz, BEHOMSI L OBREEE L TACEOREEE Lich, AROBHMCIL 2 £ BB L CThRg,re
CBlbhish, 2oz &0b, FFIELEEDO LD TIXRL, BA»LEES SV ETHRELR T3
5K, SEREMERO 1BTHLA S L ¥2bh5 (Fig. 10~17),

3. AXYHOTACERE

Y HEDTASERIL 1956 FICEHER THHTRAINA, F0% 1962 FCRRBR T2 AV #

THRED LI, KFROREITHCHBIFEFEMDO DL Ly (Fig. 18~20),
4. RIYBOTACERE

(1) ZFERTASH

EHZ=YD 22 VDI LW B CHFERCREINCORIEIF =D 1 BICIHFEDOTASHE
FIED B 2T TRblEOEHC L - THLAZ I, OLICEA»LIREIR TS, F
EHb s/ r<YRIUT A=Y TCIREA—LEXLRDORREVHLTW5, ZOBE, FIEEE
Cr Ll ubbhTn3 (Fig. 21~22),

LIAHT, ThERVWIIPHERERECL, FVBL s THFRTASCEN 7 n= Y TRRSMIS, &
DR & = ZDMOBEEYC L B DTIIRL, FRERERLI>TRI ~72b Db L (Fig. 23~
25),

(2) TALER

* Y DOTASERIFTC D EL b o7 b LA, FMi7s HE B Ehic0il HEBIEET,
19583 D L ThbB, FELRIEBRTT7 A~V B IVA b r— 7 YR TASELXRWH LA, A
B — 7Y DTA BTN OHEE LRI E LD T I LUTV B, = VEOTASERCIRY VY ¥
BIONEY (BRBS IO =8 RO LSt L 0L, EHEMESLDVCIIRRTHD S O2EN,
TIRADN T %, bRETZ e YD TASCEROREL LTV A ALAL LW T58b 5523, X
e LAFEELNRBRLDT A=Y RIT A e — 7 IR IERESETASHR L350 X85 Ths
(Fig. 26~29),

5. ZF¥OTACHERE

FEEORIRBRTTEMRARZ » - 2O EMCHR I N TASEE R DT, AFDOTASRCHET S
FERIZNETHAILR TR X 5 Th B, KFOREIITRHE,

6. HIFTOTACHRE

RERTTH 80 FEv 7 SRERATASENREVGH Shiz, TA CEERIEOBEINEL, ¥
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LEIABA/R R KEE L) LT, RRKREE (Fig. 31~33),
7. T7AF+0O (X)) OTASCER

B ZAERNBR L XA LD, TAFTeORBIEAS LLTAATAFT LD F Ve R
LWIBTIENTW AL\ 2L Thb, BREIFHOT7 AF e fCRVHEN B, Fhhre LTH
HOX UKECRE LTIk bREEEL 5252 L2355,

KIRORFEEIIVED LT, (X U% Uromyces deformans Berk. et Br. (1878) & FEEII ureas,
ZhiA MY AEDS¥EZIC X - T Cacoma asunaro Surrar (1889) & Ihic, ObILZiuL
Caeoma deformans (Berk. et Br.) Tuseur (1895) LEJIEXh, BEZOZNALIEHAINTWS, K
HIRABRFEBE THEEFRI VDL IR TW5,

TASRDO L B EOTW AR I, ZXRHMK LD LISWIEKRE, T OIHEL,
ER 1m 2B 5ERETASCHED ERTIIEYV,. CORMIBED 1Be S*OoBRLUTHB0T
LOFREVIFR LD D, TASROMBRTIMRES VIEHREZEL, Z OBSIATRE U5
FErEREhS (Fig. 34~40),

8. X3 (7aR) OTASHRE

FRXaDTASERET AF v DTALEIRE Caeoma deformans (W3 Z LiZFHIDIL T A8, L
LAROFBEIRENENT, THRTHLHZ IR TV S SHFIMERT LR > T\W5, 1959 FEREBR
TeRROEE L PEEABROCH I hic, ZORBIE 7 AF ed Thk BLL, tiKREEIEL Caoma
deformans BT\ Z & HEEND btz (Fig. 41~44),

3 X2BD 1% Thuja plicata TR IND TAENR S F FhLIBEINTVLEH, ZHITIESESE
BRIELVW5 & Tho,





