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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.) Tussur

B K1V EEEFEND LREKRBENT, Caeoma deformans (Berk. et Br.) TuBkuF I€
LB3TRFaTASKRRERERE L. TORR, AROBFRIERAICHEL, BEHTHL
W EBb o, T, BERBKIVAROSURTFRTRF 0OEEREREOER,LSFEA
L, W40ARICINFEROBREREFEEL, V2ERCERREFVER U THIREAIIRG
KEUBRBTEIURURTERERTICEEH LI L,

¥ x B %

TAFu (£5) OTALERKRL, bREZHICBNTHEOHEEORD SNIRET, COKRY K
FELEEDSVTROL DLOFEPIO- D RE D, ELTRAKRRTRAF oS LB RFTI &
BRONTELYY, FrZXHFET I EBMEINTH BP0, RFOHEEICOLTIR, &
[H#EH Challenger S 538 B3 - - FIBED 7 A+ u LDOEIC Uromyces deformans Berk, et Br. & &
ZINIOBBEYMTSH 2 (Beakerey 1878), D5 1889 FEIC AR 2 DT L &M ST ICHME THIEIRE
LiciER T A+ n /7 eV 430, KEBEE Cacoma asunaro Suirar L6 L7, DT 1895 4F
¢ Tusevr BEFZICAERDLOELNERICK - TRIERE%E Cacoma deformans (Berk. et Br.) Tuseur
LHE® L, TOZEMBAELL Fb T 3200, L LIEKSKFORELBIC OV TOHER
ZLV, AFREVPRABEFEMOSVETH 2 SREFWIERICL DELD TV 5D, EHBLEHEL L
DHMEIAHATH 5,

B|HIZI971E5 A EMERBERNICENT, &/ 30 KRABATIELUTOETRF o BRKFICI
BREULCBRLTOZFALTEET 288D, BEUSREMAROREFRNO—>THE L, &
HICHERROEE, AROVIR, Bl IURTRAITOEY, REROEFERTLEZEALR
KB ENTE, BRO—BRASTHTH200, TORBOLNTMAEZMATHRES 5.

WMELHD, COWEDOEBICCHEEN O RERBRBTAESER BIR—K, BoEE
THEER, BECCHHNED ERERZORBREAICES SLBRLEF 2, BB, KBOEDF
EDIEHI T, THEBEOEEOEKRERRIBRATEFTAZR W ERELICE RS L LY
BERETH D,

19814E11 0 2 B H {# #—32 For. Protection—32
n AE25H
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L FROBMERR

REFEAHE LA ERERENMNIABRTR GRR) —% GBEEH 1,000m) i3, ./ +FRKEAH
BALLTORELIBBRTHLZY, O/ FKROTFIKIRE / +DORBNIZEA LI, TRAF o ORM
BEELTWE, TDT AT 0 TKIT Caeoma deformans (Berk. et Br.) Tussur X 2 TASHED
TEEBDHLBZORDOENBELICIN > T, WHICK B E, BHNMCHRERABELZ LS ICBDNEZD
T, 197146 A 2B L7 XA F o M THEO—RITHTRIMZE LT 2 LU OEEH (Plate
1A) &, MIRIZER KOS SN MHIERERM (Plate 1B) DT5%®Y, 22l 10mX10m O
REXZRITZOROTASHRRBAERAEZT <, COfFERIE Table 1 ©LH DT, BEMTIHE
BEROEH 65 R TACERORESED O (BRE100%), L ORAEHKOBREII 1 AT 137
LmEINT, BBRFEARAOREIREFEUERARDOBOSE L, —HITHFERSRBD Ohte, chicxlL
AR TIIIREAR 132 A h 2 KICBBEHEBRDON I T H -7z (BHRELS%), TOBEEIT1
FE7Z3D0sDTHBH, NMIARER GRR) ADSHLbILa N2 BEHBOTIEEHEMTH S
Zipo, AFREMIBRCIDERETIRETH LT ENHEESN,

2. /"8 ®

AFOR « BHEIC OV TRINE TN D OHENRS 2 B0 S psiEatair b T
WS RIERAEPENBE L BRRIROL BV TH S,

RFOOIIR - B#IL, YEEERE L7 2+ o OBEETIC 10 AEAREMER, B 1~2mm O
BEREFLEET RO LES (HEM4.50A%) (Fig. 1A, B, Plate 1C, D), ZOEFEFRE
FNEOCBECREABENILNDT, COBBIKARERRT 2 CRPEIIAZTHERBLETH S,
COREAEF B IZARETIC PLERL, XK 3mm, FH2mm k&5 5, B4 (BEKI1E
%) REREFRAAEIOERLILY, 6~7AEARR LD, SSINCHEL, 9~10AH
AT EEMAIRICMAKES 1~2cm, 8 0.2~0.4cm KOFFEREKREL 2, ZOHE K- EK
FOPWM L 72 5 (Plate 1 E~H, Plate 2A), £0LT, ZQOMIRO FLiCkRAD /N EBS—FICH
4 (Fig. 1C, Plate 2D), co/MiA (SUHRFH) HiCRROIURRTHTERLHIORE~A

Table 1. 7R F v TASBRORA & IHBEAHD

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

oo b | BEAK B B e e 4| B A K| Bk | B s R | CfSROM
Condition| Number | Height Healthy | Diseased | Disease of witches’
of plots | of tree | of tree | D-B.H. Age tree tree |incidence broom
o om _em _ % 21
Damp 65 0.4~6 1~7 11~40 ¢} 65 100 =i
%5‘% s ! 132 0.4~6,5 2~6 3~25 130 2 1.5 1
ry |

1) REEARSE LA TRERB/NMNIAFEEK (5K 1,000m) BH4646 5 2 A4
Surveyed at Ogawairi National Forest (altitude ca. 1,000m), Agematsu, Nagano Pref. on June 2nd, 1971.
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Fig. 1. TAF o TASERBEORRES LUFRAEDORERA
Development of the fruit-body of Caeoma deformans (Berg. et Br.) Tuseur
on a witches’ broom of Thujopsis dolabraia.
A8 2 »H#% 2 months after inoculation. B :#8 4 »H#% 4 months after incculation.
C:#fE 1 £1% 12 months after inoculation. D :#f@ 1.74% 19 months after inoculation.
E : 85/ 1.74E% 19 months after inoculation.

F1~2[EHTHY, BALKERO SURRTRICLANLZDIZ3~4 Bt (BRI 24K Tdh
2, IVRFECO® S5 AEITERBEKIUIR O s L TREBEALIL - L ABICIBR EN B4, ©
DOHBRBICKEBRT T 6 A TIIIMLMNAET 2 (Fig. 1D, E, Plate 2E, F), 20X 5 KARER
BT RFuDYEFLEREBICRALTREBRICBUSUORT2ERT 20RN2E%THS (Plate 2 E,
Flo 205 SHTRERRRBICAGLERNE~RELTHET 2, L2 L HELCERTROSHL
L OoFI M BEREF R ACHLEL, ChITEHREAAERT 2RELEFKOEINEDT, —
BRFEUIRERIREICRELTRELAEEIE, ERRELALY, FREREBED e VHRERE
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E, ERTASKEBRICRESZHERITEXT, AIOBEICRRIZELR L, Bk, 400HEE
TRTACBHEDOFEEMIIN 30cm (2T 3 4 DHEH - o485 (Plate 2B, C), BRADE L B##AHEH
BUTERRRELDD BHORFEARS D St RFORESE D T EMSRIES 2V RIEEICERL
720, BALsRIZIED, thoDBALORBEDEENTT, TASERILNLEDOMBHLL0bIT
N EDW, FEOFEMAIIZL S LIERBOSDRIELE 570,

3.0" B ®#

AWEDETHETFRIT, BRBICTE 2THEIRBEERILREBO B —RIcER s b, SURFROK X
i3 20~30 X 20~28pm, X UMETREGIZITIEE 1~1.5X1.5~2um, IURTEIFHEREED
BIRPRFICHRENBEE, KEX 2~4mm, RELEEONTHEBBRICHET 2, SURTIRE
T, WMEE, WEFIERE, DLIZEEICHTE LBG~RRE, K& E 27~43X35~60pm, BWEODE

—
10 AW

Fig. 2. 7R+ o TACBRED S URTREIUIUHET
Pycnidium and pycniospores of Caeoma deformans (Berk. et Br.) Tussur.

A, B : Pycnium, C : Pycniospores.

Table 2. 7R+ TACBFEE Caeoma deformans (Berk. et Br.) Tuseur
O E AT OPIEME

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

BoE E UM U F U T B T Ul T
Aut1i1 or Pycnium Pycniospore Aecium Aeciospore
(pm) (pm) (mm) (pm)
BerkeLy® — — — 37 x50
ﬁo e — — | 1.5~3 24~37 X 35~55
By T
HAMA 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), SHDRAIE I Berkerey®, FHE® 5
B#Hozhe L —KT 5 (Table 2), KFOKEHIZR LK boAnic B0, SVRTFOBREIZES
& Tuszur %% 1895 4EiC Caeoma deformans (Berx. et Br.) Tussvr &4 LIz DL HEbIL T 3,
L LEEFE LY B34 RITOKE, SURHEOHMERICRTHEHROEEL S5 L1IME, SUN
THDOREES SHEORME 12 2T L %% L, Caecoma deformans b BRI OMLELZEBL TN S,

4, HBEEHO-—=0O4IBHHE

(1) XVRFORFLAELOME
MEREIC X B XVURFORFLERELOBFEE TR Fig. 4, 5 0L 0T, UMHHRORFRE

—
Pim

Fig. 3. 7R+ o TASERBEOSURTHEA

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

A XUBTEO—IF A part of aecium

B:xUkF Aeciospores.

% seapa getzmmatlon pm
o0 BRARFEE e o 400

80 f ‘Maximum length - L 1

of germ tube .
60 | 600
40 f 1 400
20 {200

0 5 10 15 20 25 30 T
Fig. 4. 3UVRFORFLREL OBME

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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i3 10~25°C DHFATIY, 25°CRBVTRFRBBET, PORFEOMELRIFTH -7 (Fig. 4, 5),
(2) SURTORFLEELOME
SURTORFLEE - OBRZRER Fig. 6 OLH0T, BAKE 100%, 8%, 95% THAXV
FRFROBYE BRFLTED, RFEEORBTICOREZTOY, 02HBICREERFRIHTOETL
REBEODU b DB - 120

5 ¥ #H OB R

ERORBEUEEID LD, TAF il LIROEBRREZT - /20
(1) ¥ B F &

1971425 A 31 B EMERENIAEERNTT 2 > o KRAKR (BB 20E4L) LOTASERHER
ERELTHRLBR 7o, THREA LKERIN TV AIVRTFLAELICI %L, chdik@ic
Lic7 A+ o 4 EEHOMECEEMEICETHERH T A 5L, —ASHES lcc OREERKICE
WebDABERT A DO FETER LI, EREULLHRBLRE DU L e=—VETEA, UVHTLIE
- C2°COFRB[IC 2 QAN D E, KEFRTUTCRBLB O, HRXBICREFEZHOEWLED
REXTEER ERROBNE LT,

(2) E B & B

CDEBRHERE Table 3 ITRT, THbhDb, IUVRFEZEERG LD, IUVHRTFEREREEK
REWTEM LI dDH 135 HE (W45 0 A%R) ORERIC, TRTOEEROYERLER LHED
EERJIET AT e CASERITEREAOHETH 2 AR EAEROBEREF (Biig2mm, EH
Imm) % 1 ~BERELTHLZEEHR LI, MRRICIIFERIIED bNild - (Plate 3 D~F),
ok, CORFREFIR, 1971412 8K 70 %) ITRERCSOIM 3mm, 1§ 2mm KA
BUL% (Plate 1C, D), ZOREREFIE1972F4 A LA (W1F%) HIXOBFFEREZR LD, R -

Table 3. 72+ nTALSRKRVRTICK 2 EHABRER

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

et Zucc.
B (197145 H318) ROBBEK

b H X % Bestoios Days lapsed from the inoculation, May 31, 1971
Treatment Plots N P P o 170 -
— — — — +
SUBRTEERG | % y - - - = H
Inoculated — — — — +
Painted with — — — — +

aeciospore

mass % B 2 — — — — —
Contol — — — | — —_
BEARKCEY | g — — — — M
e & ClaF & Inoculated 4 — — — — +
Painted with - - - - *
aeciospore . & . _ _ _ _
suspension Contol 2 _ - _ — -
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6~ 7 AEHIICHE L, AE9~10 AEBERICHE L, BRETEESIRIKUALES 1~2
cm, 18 0.2~0. 4cm KOS IZELNHTERE®K LS -7 (Plate 1 E~H), Z LTZ D, ZOFHER
DRI 75 - Fo FHLICETEAD S TR AS—FIC £ LT a8, RBIK SCRRTFRED SNEh -
Foo RADIVHBFMNTERLH/DIZ19734F 1~ 2 BEE, BB LUICHERO EOWIRTIIFELE 3~
4 A, BX3~4cm, 180.3~0.4cm IZERL, 4~ 5 FEICIRAIE U7 STERBEIARD MRFRTIC
Fp o (Plate 2D), F7:, XUKETFIZRE S5~ 6 B EHBBEEKMURBhiR B HEICHE LRk
@HON (Plate 2E, F)y ARMBTRAF b SBERETRF o lBET 52 LREFY 3 BELTNS
P, BEELAMMIDOZ LEFEDD I,

6. KROEFR

AT SCIRRTFHA (0) &, XVRFHR (1) 27X+0 (), FX208KETAITCE
DBRISNTOARBEFEOXIVETH 24, FEOEEABRERICL 5L, 5~ 6 AENETITARER
BRSNS URTE, MELE L TR > o OBEERH SEA LT 10 AEAREDORERES
EET B, CORWREFRVERTHERBEKICERET 20T, SUFRKRT, SURTFRELTV, C
OEKICZN SR SN 20RBLEDET, XURTHR IVFRRTFOERII3I~4AE SURF
B5HEHTH S, SUBTFIR6 A FAETICRRKNEET 5.

DA SERING R0, ARIXT X+ 0iCBA LZIURTY, K EHERR LTHFSURT
EETIOCHN2ELBETIRETH L MM LI, SIED £ERE R Fig. 7 OEEDTH
- B

i) B

(1) e/ *RBRRARICAETETRAF0it20T, TASCERBORFRHEZRANTHI LA, BiR

a b c d
BEFEHF 4 + 4 ¥
(abnormal adven-| @e-ceeeee- P e - r ®-~—=
titious bud) ey ¥ 9
'(é U*FH"E‘&?) @ r0—
pycnium .
2T dibe
(aecium)

PUNY S S S Y " PR 2 Po—t "
4 6 8 10 12|]2 4 6 8 10 1212 4 6 8 10
—4EH (Ist yeard Z4 H (2nd year) V=48 (3rd year)

Fig. 7. 72+ 0 TA SBURBEOEFS
Life cycle of Caeoma deformans (Berk. et Br.) Tussur,

a: FARY: (infection), b: % (formation of abnormal adventitious bud),
c: TACEA L, MREMAHIEEL (small witches’ broom with saucer shaped bodies),
d:HFHLUOREREFER (formation of new abnormal adventitious bud), e : X
UWF3FEL (immature pycnium), f @ 3 #HEFEHK (mature pycnium), g :

BT (empty pycnium), h: XL (mature aecium), i: I TFIFHREK
T (empty aecium).
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HOBERLT HTH - 7cds (FBIFE 1.5%), BEEMTRAERDT~TiciEsimd o (RIFE 100
%), WEBELEIZ Lbol, BERMIKIITRAF0ICE>TRARRERLZETIRETCHL &
b,

(2) ABOFRETH 5 SCRFRBETERBEDOMRB~PARC—FITET 5. STCHTFROKR
%X 20~30 X 20~28pm, JITVHIFOKRKE X 1~1.5X1.5~2pm, &CHTJE I REBEKMIIRBICHER
ENAKEX 2~4mm, BHEE, IVETFREE~HFHNE~FIE, BE~HEEE REFS 2743 X386~
~60pm, REDOEX 2~3um,

(3) AHDIVIFIZ10~2CTRFEL, RFEHOHLBRIZBCTH-7co &1z, BREE
95% Ll E CHE X PIRTF O ITEMMBRIE LA, 2B KRB ERFRLTHLERD, BRFFOOUDL
oo,

(4) EEHROMR, AERTAFoboTAFoNEERET IRETH S C EBEIDLNT,
TRRIZOFEDOVEORU,L SEARYET ARETHI L bbh ok,

(5) ARCEHHPRMBEENEL, SURRBRTHR (0 LsURTFHER D) 272+ LTEITIY
BTH20, TRFIPIERALLZIVIRFHISTRRERD LICEUHRTELSIBVENLZDRK 24
®BTH2.
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R B B
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 Zvce, growing as understorey in
the natural forest of Chamaecyparis obiusa 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 1009, 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 these 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
yvear 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, O.

Pycnia are 20~30 X 20~28pm and pycniospores are 1.5~2X1~15um. 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 2~3xm in thickness
(Table 2, Fig. 2, Fig. 3, Plate 2D, E, F, Plate 3A, B, ).

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




—Plate 1—

(=

PR EHIH O S IR S BRI T B Y

e
i




#3204

MR

—Plate 2—

o

i

5
Gl

5

ﬁilg@m
.g%

i




—Plate 3—

P& URIC I3 25 (

o

o e L
[EER
o
" T
S Zig o

D

HE
Gt}

VRS L L

S

i

P

i

...

i




