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Taketo Hama : Studies on the Rust Diseases in the Central
Mountainous Region of Japan
——Witches’ broom of Thujopsis dolabrata Sies. et Zucc. caused

by Caeoma deformans (Berx. et Br.) Tuseur
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1. XROBERR

REEAEEN LA ERERENIARER GRR) —3# (EEK 1,000m) 13, /7 FRBRKEARS
WY LTOZELRBHTH 2, O/ +HOTIRIZE / +OMBMILALNLL, TR ORE
BEELT VD, TDT RAF I Caeoma deformans (Berk. et Br.) Tuseur I X 2 TASEHED
BEBHPIEZVADSNDEEICIL > T, WHICK B L, TANCRERASBEL LS ICBbhiD
T, 1971466 A 2 B L7 A 7 e A THRO—FICH TR LTV 3 LB oE MM (Plate
1A) &, MRIZERKDL SN OERERM (Plate 1B) 2%, 22 10mXxX10m O
EERALZTTCOHDTA S BERRERAAET <2, COfFERIE Table 1 0LE0OT, BEMTIHE
BERDLE 65 KICTA S HRORABEY o (BHE100%), L OFEERRCOREI 14T 137 28
TN, TERRAOKEIFH LABRROBOSE L, —MICHEASBD bRl ThiCHL
EIRMT I IEAR 132 AP 2 KICEMIEHESRO NI X0 T Hotfc (BHFELSH), ZORER1L
723 0dDTH B0, MIAREK GRR) AOS5ZHEEH LN RFHPOTNOEEMTH 2 C
b, ARREHEIERCIDEL RETIRETH L LMEESNI

2. |/ -8 ®

A O - BEICOVTRINE TN DhOWENRS 5P, EESEEHARICKL > TH
R RLERALHERBRE LRREIRDO LBV TE S,

AROTIR - BT, YEFEE L7 2+ o OBEETIC 10 AHAREGHER, S 1~2mm O
RERAEFRZETIC LGB LTS (BP9 4.5»A%) (Fig. 1A, B, Plate 1C, D)o ZORELRE
FAEOBEICRERBENEODOT, COBBIIARERRT 2ICRPTOAKBBESLETS S,
COREREF R 12 AKETICPPEEL, EX Smm, @ 2mm REL2. BF (BEH1F
%) REARTFER4AELIOEE LI LY, 6~7 AEABKLLD, SSKIRICHRL, 9~10AH
BRATEEAMRICMARES 1~2cm, 8 0.2~0.4cm KOFHFEREKR LS, TOE K- B&
200 L s 5 (Plate 1E~H, Plate 2A), £L7T, ZOIMRD BICHERAD /N RS —FICA
3t (Fig. 1C, Plate 2D), Zo/Mif (XUHFRE) HRAROIURRTNTER LD ZORE X

Table 1. 72+ 8 TA L BRORLE & IHBEEHEY

Occurrence of the witches’ broom in the different sites of
Thujopsis dolabrata forestl’

N A TR e e e Rl L LR R i e

Condition| Number | Height IR " | Healthy | Diseased| Disease Number
g D.B.H Age ¥y Mg of witches’

of plots | of tree | of tree . b. H. g tree tree incidence broom

N m cm %

V%fii@ 65 | 0.4~6 1~7 1140 0 65 100 T%F

AR 132 0,4~6,5 2~6 3~25 130 2 1.5 1

Dry “

1) BSEAGE EMIT LARKRENIARER (EEK 1,000m) BA4646 52 AAA
Surveyed at Ogawairi National Forest (altitude ca. 1,000m), Agematsu, Nagano Pref. on June 2nd, 1971.
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Fig. 1. TAF o TASERBEORES KUTREDHRERA
Development of the fruit-body of Caeoma deformans (Berk. et Br.) Tuseur
on a witches’ broom of Thujopsis dolabrata.
A 38 2 A% 2 months after inoculation. B :#8 4 »HB#% 4 months after incculation.
C:#%E 1 £% 12 months after inoculation. D : {8 1.74% 19 months after inoculation.
E : 85/ 1.74£% 19 months after inoculation.

F1~2AETH, BRALUIHERO SUWRTRICUABS D3 ~4 At (B 2FK TH
2, IVRFICO®KS A EFTFEREENIIRITDOH R AL L THER LT - L RMTESNBH, <
OBRIBICREMBE T T 6 L TICIAKHEKLST S (Fig. 1D, E, Plate 2E, F), 2 DX 5 CARHE
BT AFaOMEFABEICFALCRERCBISOETEER TIOR3 2% ThH2 (Plate 2 E,
F)o 203 LITHREERIRFICECERME~RELUTHET 2, L UMELCERTROSSC
L oF I REREF MR AICHLL, ChTERERCERT 2RESEFEROEINBDT, —
BRI UIORBERIRBICRELTRE R AL LI, BRRELALY, FREREBED e VHREFE
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B2, $TASEERCREESHEITET, BUOBBEIORBIELEY, BkEl, SHOHE
TRTASBEMORERIIN 30cm ITET 2 b0E - 7o (Plate 2B, ©), BRADE K IWBHHE
BLUTHEERBEL D SHOREALED SNl RROHFESE D oHMERIES 5 WML ICEARL
120, BALsRIZZYD, ZNSDBALLREDOEENTT, TASERITAL B DOMHLLVDAT
N BHW, EEDEBAII L S LEFHOSDORELE P -7,

3. "R B ®#

AED S UHFHRIE, BRBICT S 28THRBEERIRBO HOic—FlicER s N b, SURTBROKE
X3 20~30 X 20~28pm, X UHRIEFIIMEEITITERE 1~1.5 X 1.6~2pm, JIURFEEIHBEREERD
B RIPICER S B EB, KEX 2~4mm, RECEBLNTO2HRICHET 5. SVRTFIIR
W, WM, WREIIERN, LIZEEICHTE LEG~RRE, K&E 27~43X35~60pm, BEDE

—
10 AW

Fig. 2. TR+ oTASHREO X URTHREITSUHIET

Pycnidium and pycniospores of Caeoma deformans (Berk. et Br.) Tuseur.

A, B: Pycnium, C : Pycniospores.

Table 2. 7AF e TASEBE Caecoma deformans (Berk, et Br.) Tuseur
O & WASET OPEE

Dimensions of all stages of Caeoma deformans (Berk. et Br.) Tuszur.

w o XU W T R S UM KR T & U F I s U BT
Aut1i1 or Pycnium Pycniospore Aecium Aeciospore
(pm) (pm) (mm) (pm)
BerkeLy® — — — 37 X 50
ﬁo e — — | 1.5~3 24~37 X 35~55
By
H‘AMA 20~28 X 20~30 1~1,5X1,5~2 2~4 27 ~43 X 35~60
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% 2~3um (Fig. 2 A, B, C, Fig. 3 A, B, Plate 3 A~C), EHOHIEMIZ BerkeLey®, FH® 5
BEOENE X {—KT 5 (Table 2), ZFOKFHITI UBHIC b SN E B, SURFORRBICES
% Tuseur 55 1895 4EiC Caeoma deformans (Berk. et Br.) Tusevr &% L2 EAMEL EbILTH 5,
L LRILHIR B0 3 4 RAOKME, SUREOSBBSURTHROBES S5 L3056, SUM
DRSS EORMLE 12 2T L £ %% L, Caeoma deformans b EMEOLEERBEL TN 5,

4. REEO-=04I1BHE

(1) IVBFORFLRELOME
B RIC X 2 SURTORFLEE S OMFEERER Fig. 4, 5 0&LB0T,

—
Pim

Fig. 3. 7AF o TASEREO S URTFHER

Aecium and aeciospores of Caeoma deformans
(Berx. et Br.) Tuseur,

A XURBRFED—IE A part of aecium

B:3URF Aeciospores.
] g Germination
% RIE Late .
o0 BARTEE e ]
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Fig. 4. SURTORFLRELOEF

Effect of temperatures on germination of aeciospores
of Caeoma deformans (after 24 hours).
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Fig. 5. 7R+ o TACRAEDERICK 2 R3FRE (24 Bi9®)
Germination of aeciospores of Caeoma deformans (Berk. et Br.)
Tuseur at different temperatures after 24 hours.

A:0°C, B:5°C, C:10°C, D:15°C, E:20°C, F:25°C, G:30°C.

Y
87

100 Qi

% 20 40 60 mm @2 04 0 08 1
Fig. 6. XUMTORF L BEHRERE & OBRZ

Effect of relative humities on germination of aeciospores of
Caeoma deformans (kept at 25°C for 24 hours).

87% : Na,CO, 92% : K,HPO,, 95% : Na,HPO;, 98% :CaS0,-2H,0, 100% : H,0.
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(2 10~25°C DRI T, 25°C KBV THRFRBEET, PORFEORELRIFTH -7 (Fig. 4, 5),
(2) ZURFORFLEEEOMF
SURTORELRE S OBEEREE Fig. 6 OLbB0T, BHREE 100%, 98%, 95% THRAIV
RTROEHEL BREFLCED, REFEEFORFICHRBRTV, 02KICE 3 EHFRIHNTVETL
REBODTE DB -1,

5 ¥ H B R

EFOREHERID B0, TRAF ol LROEBRRET - 720
(1) £F B 5 &

197145 A 31 B EMEHRB/NIABERRTT 2+ v RAK (BESH205E4) EOTA CBRKRER
ERELTRDB -7, TEREALCERESN TV A IVRTFLZAK LI LEEL, chEHELIC
L7 2+ v AEAHOBECREREICETHERA T 2 HEE, —ASHEE% lcc OREEBKITE
WS DAEBRTEZDOHETERB L. BEUAHIBERE UL e=—VETES, UHTLIR
- T 2°CDFERBIC2 AMANS &, B2 T LTRZLEV L, HRRZITCEFERAHETVIED,
BRTHEBE & RBROBRNE L.

(2) E B & R

CDERIERE Table 3 ITRT, 1L, SURFLTHERGLILODS, SURTEREREK
CENTER LSOOG 135 HE (W45 »AK) ORERIC, TNTOEBAOYEFER UAKHED
EEIFICT 2+ 0 TA S ERTHRREROYE TH 2 AREHEROBEEREH (B3 2mm, BEH
1mm) % 1 ~BERELTVEZ ERHR UL, BREITIIRRITED 6N Eh -7z (Plate 3 D~F),
WE, CORFREFR, 19714 128K W7HAH) TTREADOS DR 3mm, IFH 2mm K4
B L7 (Plate 1C, D), ZORERFEFIZIE 197244 A LA (W1ER) HROBUERZRA LY, B -

Table 3. 7R+ uTASERIVRF X 2EELRER

Results of the inoculation tests with aeciosperes of Caeoma
deformans (Berk. et Br.) Tuseur to Thujopsis dolobrata Siks.

et Zvce.,
R (197145 ASLA) #“OEBAK
b B X % P Days lapsed from the inoculation, May 31, 1971
Treatment Plots A I~ P % 120 135
- — — — +
SURTEESSG | % 4 - - - - H
Inoculated — — — — +
Painted with —_ — — — +
aeciospore
mass % B 2 — — — — —
Contol — — — | — —_
ﬁ%%@ﬂdc & & B _ _ — _ i
e & ClaF & Inoculated 4 — — — — +
Painted with — — _ — +
aeciospore
suspension ;dé on toﬁiﬁ 2 - — — - -
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F6~7 AERICAHEL, BE9I~10 AEBEIRICHKL, BEAETEENDRICMAZES 1~2
cm, 1§ 0.2~0.4cm KDIZIZRANETHERERKE S -2 (Plate 1 E~H), £ LTZ D, ZDFTHEIR
DIURIC 15 » Fe FDICETHAD S URTRS—FIC 2 LT E 1 h, NBIK SURRTRED ShEh -
Yoo RBOIVHBETHTERLHAOIZ 197341~ 2 AtE, BB LHERO S CHIRFIIRE 3~
4 BtH, BX 3~4cm, 180.3~0.4cm iCERL, 4-~5BEICRAIEL 7 SFTBHREIARD MR AR IHIC
@B ohic (Plate 2D), E7z, SCKFIRELES~ 6 FEBEREEKMRNPrhi B EEICEIE LIcAiic
@ bhic (Plate 2E, F), ARMBTRFahbBEETAF O CBRETIC LREFY 3HELTND
2, EELLSOAMDC LERPDI,

6. KROEFESR

AKFR IR FHR (0) &, URFHEMR (1) 272F0 (b9), 2 X208K LTRSS L
PRGN TOAREREOIVETH A M, EEOEERBRBERICL L, 5~ 6 A EHETITERERK
FOERINSTRTR, YELELL TRAFoOBEERELGEALTI0 AHBRBDRERES
EETH, CORFREFRDEITHERBEICEET BXYT, SURRT, SUVRFRELED, C
DHERICINSHBERINEDRBLEDET, IURTHR, IURRTFOEKRIEII~4 A, 2URTF
R5BHTHD. AURTII6 A LMITICRMEEET 5,

PEASEREING EED, ARIRZT A+ 9 KBALLIURTY, K - BEEREA L THVSURT
EHETADICH2FEZETLIRETH A EN AL, DEO £FER%: R&E Fig. 7 OLBDTH
B

i) B

(1) b/ 3FRRHERICHETEZTRAF L2007, TASHBEORBREEZFATCHIL LA, EiR

a b c d
BEFEHF 4 + 4 ¥
(abnormal adven-| @w.ieeecees P e - r ¢-~—~
titious bud) ey ¥ 9
'(é U*FH"E‘&?) t......_.
pycnium, .
SUBTE dibe
(aecium)

PUN GO S S Y 4 PR 2 Po—t »
4 6 8 10 12|12 4 6 8 10 1202 4 6 8 10
—4EH (Ist year)l Z4 H (2nd year) V=48 (3rd year)

Fig. 7. TAFuTALBUREDEES
Life cycle of Caeoma deformans (Berk. et Br,) Tussur,

a: BARKY (infection), b: % (formation of abnormal adventitious bud),
c: TA B L, MREEREE (small witches’ broom with saucer shaped bodies),
d: HFLOREAREFR (formation of new abnormal adventitious bud), e: %
UWF3EE (immature pycnium), f | S UHASFEEK (mature pycnium), g :
KT (empty pycnium), h': X TfaTHEL (mature aecium), i: & VR TR

T (empty aecium),
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HOBWEROT L TH - 7ot (BIFE 1.5%), BEEMTRFAERD Ty osiid sh (KK 100
%), BERBELELE LD, BEBKIZTAF 0K > TRARRERZETIRETH L &M
b,

(2) ABOWRRETH 5 S CHRFHILETERBEE O MIRT~DARIE—FNCET B, STHTROK
X X 20~30 X 20~28pm, XUMBEFOKREE 1~1.5X1.5~2pm, XURTEIRAEKDKETICER
ENKREL 2~4mm, BHEE, IVETFREE~HFHE~FIE, BE~HEEE R$I 27~43X 36~
~60pm, BEOEX 2~3um,

(3) XNRDIVRFIEL10~25°C TRIF L, RFREHLOLAHHRIZBCTH -7, % 1, BHREE
95% LI L TH S OIEFOFIZEMMRIE Licds, 2B KRB ERFRLTHLERD, BFEFOOUL
oo,

(4) EEHROMER, SRR TAFobhoTRAF oNEERET ZRETH L C EBEPD NI,
ENRBRRZOFEDVEORMU,L SEARYET ARETHE L bbh s,

(5) FWICEHMBENLL, SUHRBRTHEA (0 LavlF#R D 27240 LTHRITSU
WTH58, TAFPFALLSURTITERERD LIKXURIRT & &S KBUERNS D4 24
®BTH2.
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Explanations of plates
Plate 1
A. REHs ERD
Thujopsis forest with damp condition.
B. A& (soifi)
Thujopsis forest with dry condition.
C. 7R+ o TASHKFHEICRE UHEN» S DR L IERTACERE (REAEH) (FHE4
HA®) (X 10)
Abnormal adventition buds originated from the aeciospore infection of Caeoma defor-
mans. They alway develop from the lower surface of the infected needles (4 months
after inoculation). (X 10)
D. @ E (RE5HAKR (X 10)
Ditto (5 months after inoculation). (X 10)
E. A L (BF1F% (X D
Ditto (12 months after inoculation). (X 1)
F. B E (EE14£228%) (X 1)
Ditto (14 months after inoculation). (X 1)
G. B Lt (BRE1E40H% (XD
Ditto (16 months after inoculation). (X 1)
H @ E (ER1E72A% (XD
Ditto (19 months after inoculation). (X 1)
Plate 2
A. SURFABRASEHONTA S HRFRE EEH24E) (X 2)
Small witches’ broom on Thujopsis dolabrate matured with aeciosorus and aeciospores
(About 2 years after inoculation). (X 2) ‘
B. BELTAE N TAF 0 CTASERKE (KR8 4H) (X 1/5)
A large witches’ broom on Thujopsis dolabrata caused by Caeoma deformans (after 8
year from infection). (X 1/5)
C. #ELRB UL TAFoTASHEE (BH) (X 1/3)
Witches’ broom of Thujopsis dolabrata developing many new and abnormal adventitious
buds in the early spring. (X 1/3)
D. $THROWEERICAE U IUHEF% (X 10)
Pycnia produced on the surface of saucer-shaped portion of an abnormal adventitious
bud within the witches’ broom. (X 10)
E. $THROKBETEShRicH s vlaTE (X 10)
Aecium produced on the surface of saucer-shaped portion of an abnormal adventitious
bud within the witches’ broom. (X 10)
F. BALTEELITLIVREFE (X 10

Mature aecium. (X 10)




Plate 3

PEILEFOH R S CRICET 3810 ()

TRAFuTASEEEOSTRTR (X 200)
Pycnidium of Caeoma deformans (Bexrk. et Br.) Tuseur. (X 200)

. TRFOTASBAED I VIET (X 400)

Aeciospores of Caeoma deformans (Berx. et Br.) Tuseur. (X 400)
IUVWFEOBCIERINI:TRAF o TASEREDIVIRFE (X 400)

Aecium of Caeoma deformans produced between pycnia. (X 400)

. TACHREIVRTFEEEL.TRA T o OBEAK (a: BIEH

Thujopsis dolabrata seedling inoculated with aeciospores of Caeoma deformans

(a : Diseased of Caeoma deformans).

A L@ HIE4DARDRER) (X 3)

Ditto (a : About 16 months after inoculation). (X 3)

. B E (EoMR)

Ditto (Control).
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Studies on the Diseases in the Central Mountainous Region of Japan
—— Witches’ broom of Thujopsis dolabrata SIEB. et ZUCC. caused

by Caeoma deformans (BERK. et BR,) TUBEUF—

Summary

An outbreak of the witches’ broom disease caused by Caeoma deformans (Berk. et Br.)
Tuseur was observed on trees of Thujopsis dolabrata Sies, et Zucc. growing as understorey in
the natural forest of Chamaecyparis obtusa Sies. et Zucc. The survey noticed that all the trees
growing in the test plot with humid conditions were heavily infested with the witches’ broom,
the disease incidence rate being 100%, whereas trees in the other plot with dry condition
suffered only slight damage, the disease incidence rate being 1.5%, as shown in Table 1 and
Plate 1 A and B.

Small and young abnormal adventitious buds, whitish green in color, develop primarily
from the lower surface of the infected needles in October as the result of aeciospore infection
during the last April through May. In the following year they grow up to the repeatedly
bifurcate bodies having nail-head top. Around August and September of the year, small and
pale brown pustules appear in circle on the marginal surface of the nail-head bodies of the
small witches’ broom lesion. In spring of the 3rd year from aeciospore infection, viscous
masses of pycniospores are secreted from thesé pycnial pustules. In May of the year, the
central part of the nail-head body begins to protrude, turns to orange yellow and finally
breaks out epidermis to discharge a powdery mass of aeciospores. Aftér dispersing aeciospores
the nail-head bodies shrink up and are blackened. Then, new abnormal adventitious buds
develop again from the basal part of these dying bodies. As this disease cycle is repeated
year by year, the witches’ broom gradually grows into a large globular mass without any
needles. Often its diameter overgrows more than 30 cm. Diseased trees having many witches’
broom gradually weaken and some of them finally die (Fig. 1, Plate 1C, D, E, F, G, H, Plate
2A, B, 0.

Pycnia are 20~30 X 20~28pm and pycniospores are 1.5~2X1~1.5pum. Aecia are 2~4mm
in diameter and are orange yellow in color. Aeciospores are sphaerical to elliptic or pear-
shaped, hyaline to yellow, 27~43 X 35~60pm with thick wall; wall being 2~3pm in thickness
(Table 2, Fig. 2, Fig. 3, Plate 2D, E, F, Plate 3A, B, O).

Aeciospores germinated at 10~25°C with maximum germination rate at 25°C. Almost half
of the aeciospores could germinate at a relative humidity of 95% or more. At 92%, germina-
tion rate was very low with poor growth of germ-tube (Fig. 4, Fig. 5, Fig. 6).

This rust fungus has two stages, namely pycniospore stage (0) and aeciospore stage (1).
Only the latter serves as an infectious spore.

From the results of inoculation tests it was reconfirmed that the fungus can disseminate
directly from the diseased Thujopsis to the healthy Thujopsis without any alternate host
(Table 3, Fig. 7, Plate 3D, E, F).

Received November, 2 1981
(1) Kiso Branch Station
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