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BEEHIRREL, TENRZREERERERERSARSL, TEINEEHEEYZRE/ NSRS
TICBCHE S#BIEV I iinis,
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-, HhF #THE4 Northern Forest Research Centre SEFRZEL4:, BAXODZ & v 2 -BEPER

GEMERRBEIIIGRETHFARLER) £FEEL, BREHERSN & v 4 —RENREREHETS
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1. Fxd%

U7 Y02 I0TALRRE BHEEREIABL, e IBOSMARALIhERETHS
2, EIBOTACERBHRNIKCSTLT VT, -0y, JRREREIRRROR LA LTTIC
275 LTV BIFE TH 3 o H sl -i0050 ~606D 856060 TDT0IINUN N0, Fris ] 5 KT Bk
NWTEL LS DESEE, BIREEIC X 5 HE N 2DV 04D 5661T17370)81)89)93)9498) ~100)108)115)
~UDIEDBEDBOHBHLDUDUDIEDIDDNNG ok FIFIE V7 Ve I0E,LEI A4 YIFEY «TAFF
TV CTHPFRY «YFEYREERL, PEBEERI ISV naXe Y IbT a2y
AE Y= R TV RTFRETHELEBPLLICENTIN S,

Sz ENIEARBEORKEE I 1801 4 Persoon Ik » TEJTFAIC Uredo pustulata Prrs, var.
Cerastii Prrs. &g aNtcds, DBAEHLRE SNICEEBAT SN, T2bD Uredo pustulata
Pers. var. cerastiorum Dc. (1815), U. cerastii Marr. (1817), U. pustulata Psrs. var. caryophylla-
cearum Dusy(1830), U. caryophyllacearum Joumwst.(1831), U. caryophyllacearum Uncer (1836), U.
caryophyllacearum Rasexu. (1844), U. stellariae Fuck. (1860), Caeoma stellariae Link (1816), C.
cerastis Scmecat. (1824), C. caryophyllacearum Link (1855), Hypoderma (Uredo) stellariae Ling
(1815), Erysibe pustulata WaLLr. var. caryophyllacearum WaiLr., (1833), Aecidium cerastii Orrn
(1863) 2 &TH B,

1874 g gz, Scuroter FAEOBRTFE LULRFREREBE LT Melampsorella B4 AR L,
BB A Melampsorella caryophyllacearum Scuror, 245 Uiz, X 51T 1880 4Eic Winter ZAEOEZ
% Melampsorella cerastiit Wint, ¥ b 753, T iid Uredo pustulata Prrs. var. cerastii Prrs. 24
HOBRDME SR cerastii ZEAWTR /D THA DL LTS, B 188LEEIC Winrer (& Mel-
ampsorella &% Melampsora BICEDTEEAE Melampsora cerastii Winr, & Lz,

AED L 5 FEERRIZT T 1805 4F Avsertiv 88 £ TF Scaweinitz TEIC & - T Aecidium elatinum
Atis. et Scaw. EZH T SN TLIHR Uredo elatina Srrexc(1827), Peridermium elatinum Scam. et Kzz.
(1863) &Iz,

1907 4£ Arrrur 1T Aecidium elatinum Avrs. et Scaw.(1805) DELZZE L - T Melampsorella elatina
(Ais. et Scaw.) Arta, & LT3, 8 5RECKFEEDOHEZIC DTS % &, Busak, Fiscuer, GonzaLzz,
Fracoso, Grove, Harior, Kiseann, Syoow 52 Melampsorella caryophyllacearum Scurét. 3R L,
Oupemans, Liro 5 i3 Melampsora cerastii Wint. %, Prowricar 2 Melampsorella cerastii Wint.
%, Moss Dt RDEEFEH 1T Melampsorella elating Arta. £ OTN 2,

128, FBIZehE T Melampsorella caryophyllacearum Scurot. A3 LT & -5 AvsertiNi &
Scuwemnirz D Aecidium elatinum(1805) Z¥LY), Melampsorella elatina (Are. et Scuw.) Arte. %
WEDBELRTHBHLE LTS,

UEDOSBFENI LB Y7 V0 I0TACKEKEORZICIIHENSS 20, SEI Melampsor-
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ella caryophyllacearum Scurdr, ZPVINMIDIOUDIDENNZ C L & Lz, 3T, AAOIERICINER
RORE, 27, Wi - B4, REHOKE, FHORBFAML LI D0 TONEHERN L 2PHL
N5, REOWERK, RARE, PHBEEXLO/MTCI2ERRRORZFHRE, HEL O K EBRE
#Hl, XVRFORBIZEIL SICOOTOHERAH 60, FEHIT 1963 FLUREFRETORMICED
THRBOHELT, LBORKDEHFLBARER L C LN TE I, BRO—PEHE T S -W0N
W0TH B, £OREBLNLGRAEMEITUTICRNS,

2. WERE L RAERE

1963 40 b 1964 Fi A CRIPFERBRE, #E HIRERBEAOY 7 Vr e LHEKAR, RRK
KB 2 XBROWERAETHE Uit

FAEOFEIZERMTIZ 20 X 20 MOBBEREETERICEY, COhOBERAERT </, HERREEH
T20~80%, HERHTIROBTH o720 RAKTIZE0 X 50 mOBAEREZEERED, ZORORAR
BRI, WERILBEEHR T3 ~90%, BRT6%BTH -7 (Table 1), COREEDRRE, KFIH
‘i fi&c&&c étj“% ﬁ%f%%&i%ﬁ & g n—c % 7= b§1)3)24)89)40)56)72)73)79)81)89)93)94)100)115)121)184)135), ﬂ]ﬁ%ﬁ
MRAPRARDERPICHFLE L TE LVARREPEEAZETIHETHZ C&bbhb, EI1RiKE
S THREREETIRETH L LEPBHLM LN 5 1c®(Table 1, Plate 1, A-D),

bbb, YBERK RARBMOTHBMICARBBATIE, BUDRETITASERE DS
B, LIWIKRELTRELRY, COLDBRHARRERICHERT 250803080 5hic (Plate
1, B)o L&L, HERBELILOEHERICERT 2o o0b o THTT 2 ¢ L8 REERZMRT
5EEDH L Edbbpo7 (Plate 1, O, 71k, 0K IR LBEAREHE LTHARERN
TH5BE, HikoRE, £, FROANZ EVPEETHEDBETMHED b0l (Plate 1, D),

L AT, EBRDLOT BALeREHDY S YuEeI0RE| 28E LY, COREFERITRBT
HBLUTBOED, O THEROKPALIC X PIRTFOBRINI/NIIETA S BN ORED
BLH o, CoR, FROPBERITACERKIZEBREELRTSH 2 C M L,

RIRDBARICRE L BS 13, REPBIGETNETACHDORERIE LY, COdEERE,
HERRBIE EAEAT S (Plate 1, B), @b oMncicRBRELLBARTASERPDNELE T
BHE~OBERILIINE 3 TH - (Plate 1, A),

RIFDE 2 T O/MERTE LSS RTACRIB LTI donE {, #E~0BBIRHKT
Hotze

DECAROREERBICOVWTHRE LTHREE, BE, HENEHBEAOERBE T 0L TH
NTHRNIRA S OEBM EEbh 2 S L, BFRED F FTHFE s T RARICRBEN &
hOTEDP -1, TNIKE LTHYIREREENOEHZREITN offbhcEaE Ol Bbh
DS, BRORBMICBEEBIILALED ONL o7 (Table 1), 75k, WHARMA THLE
FOIIFTHF e~V R I YBEEZRELTHIH, BEM, BREBOVTRCLEZAEBECH
SOMHBRDONIZ EH D, AFRIMEFXOLELD b, 2OEMMAEEMTH 20, LRMTH
IDICE > THERICEOET ARETH S C LsifE I (Table 1),

3. HH -

KFOHE - BEICODOWTRZAZE TN L DD IRE DS 5189508009)0408)~100115)12D18 185)168)180) 2
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Tablel. ¥ % ¥ ©w %= 1
Damage of Abies homolepis Siee. et Zucc, caused
X & NO B B i =1 B b4 # [
Plots Place Altitude Environment gzleght of
m
o 1 ®w = 1550 B #® 3.8~7.0
Yabuhara Damp
(20% 20m) 2 [F + 1550 | + 1.8~5.6
Ditto Ditto
Planted forest 3 ] 1500 [d i 2.0~5.2
Ditto Ditto
4 5 1800 il 4,0~7.0
Fukushima Ditto
B B & o#3 1500 B Mg 3.5~6.0
Control Komagane Dry
X OR Ok 1 % = 1400 B8 #F 15~24
Yabuhara Dense forest
(50X 50m) 2 Bk 1500 G 16~24
Ditto Ditto
Natural forest 3 [a) 1470 &l 10~20
Ditto Ditto
4 F= 1800 = 2~ 5
Fukushima Ditto
X R i 1500 NGRS ) 15~20
Control Komagane 'Thin stand(Dry)

Note : FBHLEHH 19634 8 A~19644E8 A
Investigation Aug. 1963 —— Aug. 1964.

[
0.3cm

Fig. 1. v5YneIERCERENLLyIFDD (A)
I3 FTHEicERESNCERTE (B)

Aecium of Melampsorella caryophyllacearum Scurot. on needles
of Abies homolepis Siee. et Zucc. (A), uredinium on Cerastium

caespitosum Giuis. var. tanthes Hara (B).
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T AR BERAOHEERR
by Melampsorella caryophyllacearum Scurdr.

MREE | # & | FERE | HEAY | B T R (TACHEEREY PHBIEE
DBH. | Age | BT | bee | Difiomce | Witches broom| alternate host
26 5~1o£'E 30 #* 21 e 70 # 1~5 * +
2~5 5~ 8 20 4 20 2~3 +
2~6 S~ 7 20 18 90 1~3 +
6~9 712 30 24 80 1~3 +
5~8 6~10 30 0 0 0 ++
16~22 30~40 30 27 90 2~8 ++
19~30 42~50 20 16 80 1~4 +
12~23 25~33 30 18 60 1~2 +
2~ 4 5~ 8 30 16 53 1~4 +
16~23 30~33 30 2 6 1 +

Note) + : T Very few, ++ : ©HH,Y Moderate,

hoikk3 s, RRORPAETY 12T I HRES L UBRO—~BHHRE~HERIC SN, ZOBIOME
BREGTHBEZHUL, CChOEBOMEREL, COELKSURTEERTZ (Figl), TAL
BREIEAOE THE TRA LTESEMIEHEEL, REBRILAVIEREL SV tem ikET 3 b
DHHBLEHEINTNEY, EENTOPEL IR - 26 - F 2RSS LTHE L TH 25 -
B3 2¥DEBDTHo1,

Y, ARMYMAOERMWICHLE UTEEL - bOREMO/MINELE UTHER Y, BRE
B#HEEC LN, LEWIEENEELTRRET S b0ME, o7 (Plate 1, E), L L, itk
O X IR EMBNTOIMIET 5 L ERERY, HBHRERLLT T EEEKDS ST L HHP
Lic (Plate 1, C), DK, ERIHFLELLOORERAK, KBRKE S/MEMNELE UTHRERLELY,
BO—BEHERIC SN DD, FEEL]1~2HOBSREERENTH - (Plate 1, B), L2 L,
FLEMME 25 LBBNER, TNICHET23005 7 B 2HcEE L ok, KRA
EUNEUTASEDBERIN Y, BERCH L BEBIRKTH -7,

DEIC, D EORH - BHORBUCO L IBBEEESHMCENTT -t EBRR P SB~2 &,
OWBER>2EDEBDTH B,

AFOOBFRY - B IHARRCBRELTH I ER TRV EHRALY, Tbb, 5 ATAEY
7 Ve IDEREMEDE OO Fho RARONEFN BAT S L, BELLFRIBLED6 LA
H, BETFORLEDOES (W5em) KEELEETS (Plate 5, D), L LAHMS, TOREERMNLE
CEMOET 2DORBED 5 AhAE, 2 V/METFRANZART, COEERO—HE LUERICH
#H, BE~EREO S CWRTRBEL, RIS URIRTEET 2 (Plate 2, A~B, 4, A), U
lFEs ATAEE TRHRET 28, COREEERE LIIMNIREBENEONEHLESEKS,
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SUPHTROEUABEERBOERRMICIE 6 J LAELHE, AXEAO Ly 9TFO3MN2RNCIELA
THL, 6RhEEEREENIT TIVRTEREKTS (Fig. 1, A, 2, B, Plate 2, CG, 5, E), ULd»
UESREBOREICRB Ly S FOIRELAERELD, BEEE L BERSUBRTORE LIZHE9A
THRETICTNTEELTELG L1250, BEBUCRFLRUDESH 0 ecmA LD, SdiLo
BRECMNEEDEFZEE LU TESW20cm K ERE L (Plate 5, F), £L7T, BERICIIFEBH»S
IR E SIFELE LTREIN B0 cmi EDTA S RicHiE (Plate 5, G), #9 10 fERICITRRIBIC/VELS
BOIBEE LTERMN 1 miikoRE &0, HENZAERBROHERICRE L, 108, RETORK

&

Gl ot
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sso 8 0

P T L ¥ T ) —
D000 AN

_
10um

Fig. 2. w7 VneinTACHES
Melampsorella caryophyllacearum Scurért.
: XUHFR Pycnium, XUHHIF Pycniospore,
LS5 FDSH Aecium, C : IUFfTF Aeciospore,
: Ef8F Urediniospore, E : &J3F/g Telium,
¢ KfgF Teliospore, /NETF Sporidium.

oUW e
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BIIRE~HELICSH 1, MERRRAICSG THIEZAW L, REDICRMEEELET LI S5ITE -
(Plate 5, H), ¥7:, TASBROKREDRIIBRLED 1/2RET, o, BOERAETH 51DKXF]
REETH 2, AROSURTHPEBEED I 3776 Fhags 5L, 6 A THEERICES
BTHER 0.4 mmaiRoMEOBERTHNSFEET S (Fig. 1, B, Plate 8, A, B), &/ LIz 31+ 74
8 HEMIET 2708, ERFIMEDRAT I 3 5 /MK - TEREME LIKICER Lz $ 3+ /Y RE
DFETMELT 5, FELOERTFHEIFESHTEL DT E THAT 2 LVE»D bhic (Plate 3, C),
ERFHEES ST EIBALLIIF VYRS RO 4 BELSEEABEBL, 5 5 haEEE AE~
WAREICEL LTARFEERRT 2, £RTEOERINTH 24k 6 BhaEE ToN1 LAMT
(Plate 3, D-E), & O#HBRIEIIHI Lic,

4. FREHEODLRE

AROSCRTFREY 5 V0 e $ G LORETIOMIRC T I S 1, 1B UnEY, REEe, B
¥, EIRIE, 1§ 100~200 pm, FHE 25~50 pm, X OWRT RS, KEE~BELZERE, K&3 3~7.5
X2~5um (Plate 2, A-B, 4, A), Ly 5F0HIR3FRETLTL VAT 5/ ELOERGTHOHRIT 25)
IS HATES S, B, HERE, EREE, £%0.4~1mm, ig0.25~ 0.5 mm(Plate 2, C-G),
REEERE, BMCTENEDT 5, ROMIIZAES/E, KX 15~38pm, #E9~25um, RE
BANENL S, REERPPE, BEFL, AESPPE TR (Plate 2, G), IUVRTIRERTE,
7ZA%, BEXAELCSHETE, BEMR, R&EE15~30 X 15~22pm, FIEL 1~2pm, FHicE
H35 (Plate 4, B,C), hfIEE I /¥y LIt ETI2HRTHIIER, INRESZHIORBELKCE
Uy BESLZVEPFEL, E42EHEES, PEE, F0.075~0.4mm, FE~Pokd, REEITE
B, MEOWTHOT %, BEOLBMERSES ZVEARESA, £10~20pm, £FEBT 3,
RPN 1.5~ 3pm, FRFIE, #XHE, FAREHSZNRELHE, 19~ 28 X 14~ 20 um,
BEpE UT1~1L5um, HiTEH D, #HAEPlate 4, D, E), LXMTBRIEBCLEUEXALETEE
Yo WHRAB~RAFELEET, FRTFRIRFMBAICEL1E, OO TINR2E, WEHIVIZE
H L, R, WERE, AR, SXCRIEABLEL D, 11 ~25um, ERZE LTlmPT, &
iICLTHRE (Plate 4, F, G)o NETFREE, &B7~10pm, FEIHFER (Plate 4, I, D), EEFOH
SEMERPHE, TR LOWMEODI L iiz—K L (Fig. 2, A-F),

5. WEEOEEIMEY

1) IUVBTORFLIRELOBEK

BHERICLZIVRTORFLEELOBFRAEZRT L Fig. 3,4 0L B0 T, UKRHRORFEE
0~ 30°C QHIM T 25°CIL BN TRFRENEFT, »D, BREEOMELRITTH -7

2) JIVETFORFELEELOHEFK

IVRFORFEBEELOBFRZERTE Fig.50&80 T, BEEHEEE 100 B THAIURTFHOKN1/3
BRELTED, BRFAEORBORIFTHEM, 8%, 5%, 92%, 87 HITIL 5 L RFRIMIZDET
L, REBEOHUDELI L 57,

3) ERFosxrLiEELoBE

MEHHEIRIC & 3 BT ORF LR L OBBEERTE Fig.6 0BT, 24 BRI%ORFRE 0~ 30
COHFMATIE 20°CICBOTRERNERT, »D, RIEFOMROGRITTH 7,
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Fig. 3. v 7 VnE I TASHEER
DFEFRI (15°C 240500

Germination of aeciospores
(A) and urediniospore (B)
of Melampsorella caryophy-
llacearum Scurodt. (kept at
15°C after 24 hours).
A : XUVHEF Aeciospores
B : EigF Urediniospore

Fig. 4. v 7 YoxITALBRE
SURFORF LREECER
QCarsma%)

Effect of temperatures on ger—
mination of aeciospores of

Melampsorella caryophyllacearum
Scuror. (after 24 hours).

L i

—_ —
10am 20pm
% o—---® FE  Germination am
100F rate K ] 500
N ]
P o
- e—e R ARG uk e [ E 2
5 Maximum length r'd 5 c
] 1} =
5 80 of germ tube / \ 400 5
% - 1 1 mK [
TS 05
E 60 300 # <
c -
®E L
& a0 200 W
3
E
4
<
20 10 2
6] 5 10 15 20 25 30 °C
B E Temperature
mm
0.8F
% g 1
=4
=
B 0.6
% 60 ™ g
'H' pas - i{"ﬂ g-’n L
c HR -
S aof © o0.4f
] w2 0
c -+
wE | g I
[
o 20F 3 0.2F
(O]
L 1 1 (I
87 92 95 98 100 a7
BA{%:EE Relative humidity
Fig. 5.

L
92 95 28 100 2

RAfR:RE Relative humidity
77 VnEITASCHRRIVIRTFORE - BHREE S OBG (25°C. 245RH#)

Effect of rerative humidities on germination of aeciospores of Melampsorella

caryophyllacearum Scurot. (kept at 25°C for 24 hours).

Note) 87% : Na,CO, 92% : K,HPO,, 95% : Na,HPO;, 98% : CaSO,2H;0, 100% : H,0.
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Fig. 7. v 5 Y03 TASBRERT RN EEHEEE - OBE (25°C, 245E%)

Effect of relative humidities on germination of urediniospore of Melampsorella
caryophyllacearum Scurot. (kept at 25°C, after 24 hours).
Note) 87% : Na,CO, 92% : K, HPO,, 95% : Na,HPQ;, 98% : CaS0,2H,0, 100% : H.0.
4) BRToRFLEREOBEHF
BRTORFLEELOBRFRERTE Fig. 700 T, BHREE 1005 THAITRTHROK2/3
DBREL, REEORBTORIFCTHEY, B%, B BILELERFRIMIDETL, BFEOMUD
Bl otce 92%, 8T HTIRALRF LEh -1,
5) /NETOFIF LR L DORR
MEERIC L /NETFORFLEE L OBFRERT S Fig. 80&EED T, 24 REHRORFRE0~30
COBETII 20°CILBNTHFRIFHETH -7, 8HBDERTH -7
6) /NEFOFRFEEE L OBER
INEFORF LIBE SOBFHERT L Fig. 9 0L B80T, BREE 100 % THE/IMETFROM 1/7 2
RELTED, REEORETORM -5, BB B ERFRIET L, REEOMUTLELRD, 95
%, RBHTRISIETL, 7B TRESTEF L%,
7) IUVRTEFERPOHFG
196646 § 17 A, BRFEAGHABEEMKRED Y7 Yo eI TASEEERA LD XURTFERSE
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- MNEFOFRIFLIRE S OBEFK
Al (24R5R34)
| Effect of temperatures on
germination of sporidium
of Melampsorella caryoph-
© yllacearum Scurét. (after
i8 B Temperature 24 hours).
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E c
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87 92 95 98 100 % 87 92 9b 98 100 %
BARIEE Relative humidity RZRE Relative humidity
Fig. 9. 97 Yux I TASHR/NMTORFLERERE S OBR (25°C, 245H%)

Effect of relative humidities on germination of sporidium of Melampsorella
caryophyllacearum Scuror. (kept at 25°C, after 24 hours).
Note) 87% : Na,CO, 92% : K,HPO,, 95% : Na,HPQ,, 98% : CaS0:2H,0, 100% : H,0.

L, BX3.5cm, H1cmpEEXIL0.01gHTAN, BIERTRE Lcd L, QERDBNDD 5
B LUOBAOBENED S 2BHICE S, BENICIURTF2EDE L TRERE] Fic#m L, 25°C

U RHROBRFOFETHBEEE Ui,
FOFRFRNIIN LARICERBRETERON /3 ITETL,

CORERIZ Table 2 IT/RLICEED, ERCBVLLIVE
M2 AR chds 1/ 1I0BEE Y,

SHPARICBIREAERTEANLR 7 BARBOCODRFEARICEZARETRO 1/6 BERET

L, 12ARITZL/BICETL, 2pRARCRAEFEIZL L1

6. {EREEEER

KIFOWRRMEETEDP D B 7%, DX OEERBRAZIT - 72,
1) vsYunEel.eIRLcesEESR

1) =BTH:

ERRASHASERUHELBEAEIEMAOE T TERTRA YA I I F /Y KERTOED
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Table 2. v35 Yol TACERICRTEEROHA
Longevity of aeciospores of Melampsorella caryophyllacearum ScaroT.
related to storage condition.
HIFHERA . # R F | RFRTH | % F % & %
Date of test Treatment Spores Spores Germination Remarks
counted germinated | percentage %
July 2, 1966 2P Indoors 529 113 21
After 15 days| E#} Out of doors 804 55 7
July 17, 1966 2N Indoors 1188 115 10
After 30 days| E#} Out of doors 724 29 4
Aug. 2, 1966 %2 Indoors 750 43 6 fRFRAAcER
After 45 days| B4\ Out of doors 953 6 1 8;’11,?12 é)ftos%\;]}rleite
Aug. 17, 1966 | 2P Indoors 865 25 3
After 60 days| E# Out of doors 784 0 0
Sept. 2, 1966 Z P Indoors 1528 153 1 HFIaticEas
After 75 days| B4t Out of doors 1770 0 0 ﬁi’g?lre doﬂ;?‘gﬁte
Sept. 17, 1966 | =N Indoors 860 15 0.2
After 90 days| B4 Out of doors 965 0 0

Note : 1)

19664F 6 A 17H BB I D R R 1132%
Germination percentage at the start of the test on June 17, 1966, was 32%.

2) IFESH ZEARBECH3EER, BAREEOSZBHRT

Storage condition : At the window in the scattered light in-doors, under the roof in the
scattered light out-doors.

T BRELEERE L,

EEAER,

YITYO LD, KIEZE S mmBRY] - TRESHT IoHIC X Lad,

U7 Vae I0FENTHHEE LA 19634E6 A1 B BRELIRT >eERE LT EA
LBRBEOESIC U, 2T, $&

LTI dael« B w7353V FEYTH VoY 5 EEHOEBREEOFE, BREL
fo X ATRIN 1 cmDPBEEDT fodkd, BREOSKEIED, ThoOKIC LEOBREER Y VT,
BHEKTULD LBl Too%, 02—V TH N 20°CICHAS LBRicB W, £LT,
7TERICE=—nE LD, BRELZDZOCHERBBRSHIERFEHMIGEDH 50 cmlB T8O &
TrpiciEn e (Plate 5, A-C), )RiZ I Y 3/ VORLELZAVT LR ERABROLEBAE L,

2) FBER

CORBHERE Table 3 TR, Fiehb, 196446 H 1 HOFER (146%) IKEIFED
GTEELILY 7 Ve € 0BRAOHI, BEOFOBIEORE SKEFERLTVWEL004kE 3
LML (Plate 5, D), ZORBARBOIERIC 196545 A 20 HEF (2 £%) B#Ht, BHE~E
RO S VAT RBER S (Plate 2, A-B), ChidE4E 5 B 30 HENEEL, A4S 651 HEZD
ERicgEaA, CZAE~EXEEOLe > FOSB2FIIEL, M {RBELCR4%6 A 30 AEE T
FURFOBRBRED bt (Plate 2, C-F, 5, E), v35Ynxi0REEERE gBABIUE
VIR eFAVIEY - TA P POV CRELSBENED ONUD T, B, REAERESELLL
Th, REERNIZ A THET TREE LTSI &8 57005, 196645 Aha (34K) idigs
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Table 3. 3 VueITALEROMFCIIEERBEE
Results of the inoculation tests with speridium of Melampsorella caryophyllacearum
ScuroT. to Abies homolepis, A. flrma, A. veitchii, A. mariesii, and A. sachalinensis

var. mayriana.

) AR R (196346 H 1 H) RoFBAK
#tH M E X ix ¥ Days lapsed from the inoculation, Jun
Tree species Plots Number of 1, 1963. -
tested tree 180 360 540 700
7 & — —
Y5ynes | # @ | Wounded 50 - +)
. Inoculation| #& & _ — — —
Abies No-wounded 50
homolepis 5 &
Sise. et Zuce. | R | Wounded 5 — — — —
Control 5 _ . . —
No-wounded|
5 B 5 _ _ _ _
£ 3 Wounded
. Inoculation| & i 5 _ . — —_
}‘ilbzes No-wounded,
rma
Sis. et Zvce. | ¢ g V?ound?d > — _ — ~
Control 5 . _ — —
No-wounded]
DA £2- # | Wounded 5 - - - -
] Inoculation | 4& 1B 5 . — — —
Abies No-wounded
veilchii g 15
Linor. st & | Wounded 5 - — _ _
Control 5 _ — — —_—
No-wounded
5 B . _ — _ _
AAVIEY £23 & | Wounded
. Inoculation 5 _ _ —_ —
Abies No-wounded
mariesii H &
Masr. st B | Wounded 5 — — _ —
Control 5 . . — —
No-wounded|
H & S _ = _ _
TAFF=Y £23 & | Wounded
. Inoculation| & % 5 . _ — —
Abies . No-wounded
sachalinensis P &
F. Scam. var. | %t [ | Wounded > — _ — —
mayriana Miy-| "Control
ase et Kuno No-wounded 5 - - — _
Note) + : H&55 Aeciospores, — &%  Un-infection.

EIDH20 BRI RBEHEAL, BE¥WI0m ke o7, 2LC, BREEEREOERICOEIS
DI TOHERICS NEDI, S5, 1967F5H (44K TREEAREREK 20cm KRS
Uiz (Plate 5, F), LT, 197146 A (744#%) KRFEL» o/MSHEE LT, KEZ50em 3L
DTACHEIZRZEL (Plate 5, G), 35T 19744E6 B (104E#%) ICHFRIICIE /MESELE LTER
MlmokEx&izh, BEIR, #HERICRELL (Plate 5, H),

B, EROHERII—BREAEZD, MEEAWT LI T,

2) hiEXice T3 EERR

(1) EEFE
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Table 4. v 7 Yoz I TASERIVRFICL 2EBRR

Result of the inoculation tests with aeciospore of Melampsorella caryophyllacearum
Scardr. to Cerastium caespitosum var. ianthes, Sagina japonica, Stellaria aquatica,
Stellaria media, and Silene armeria, Stellaria uliginosa var. undulata.

= B AR E (19654E5 A10R) #OFBAK
g & ﬁ. # S 2y Days lapsed from the inoculation, May 10, 1965
Plant species Numbers
tested Plots | tested 1 2 8 9 10
— — — - +
I3 F Sy Ee:3 & 4 - — - — +
Cerastium caesp- Tnoculated _ — _ — i
itosum GiLie, var. & & — — — — i
ianthes Hara Control 2 . _ _ . —
— - — — +
vy o2 7 % | B W& . — — - — +
Inoculated — — — — +
Sagina japonica — — — — +
Onw: xF [ 2 — — — - —
Control — —_ — — —
— — - — +
vy nrnax| B @& . — — — — +
Inoculated — — — — +
Stellaria aquatica — — — — +
Scor. X K 2 — — — — o
Control — — — — —
— — — — +
AT B S - S - | 4 — — — — +
Inoculated — — — — +
Stellaria media — — — —_ —
Cry. 3t H 2 . = - — =
Control — — — — —
LY MY FFYI L B OB 4 - - — - —
Inoculated —_ — — — —
Silene armeria — — — — —_
L. ] 2 — - — - —
Control — — — _ .
JI/T7R= | B B . — — — — _
Stellaria uliginosa| Roculated _ _ _ _ —
var. undulata g & — — = — —
Franca. et Sav. Control 2 - ” - _ -
Note) - : 3% Urediniospores, —  {®3%5% Un-infection.,

19654 5 A 10 EMERRBEAREHERNEERACBOTI IF 7Y« U X2 F « yvnaxenax.
LAY FYFTYa ) I/ T7RACEREUVTHIEZL L, BREPTRERE L b, RFE6 H 20 BAE
BEEARIETRE LY VeI LIVHRTRERE L, BEHED, BEU-SURTHO0.12 £
100 cc DRBEEBAKICANTICEIE LD B, EE2AVTINE LRHAEYOBRICRE Liz. 1R
REVEFEANTOREEBKEA—FETESG L. R LESKICRBELE DY =—EBE D
S 25°C OERBAIC 24 BRIRE LB L, MOBLTE=— V2R T LRSS BEROREI BN

(2) EEAHER

ZDERMREA Table 4 ITRY, T7bH, 196546 H308 QO AK) I I+54-vArs% 9
YNAR e NARNDATFEOERERERTOREZHA LY, AV IV FFYae /) 722K
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BEDONE T,

7. ARFREEIBO RN

9790 IRTALSERBEOFEEZ T 2 L, FBE - Fi - /MIOVWTHE EHTHERI L2
KHBRBICREIAL, M5 SRICET S, BEEA LR BRERHRE LRERINE
Zi3 2, 3DB0BD F 258 HHEDY 7 VeI XDV TORERRALSLODOTROEBY T -7,

1) ERHFH®

1968 4 5 A RFEASHARESUTHERBRBAGHEBNICS 2 v 7 Vo e @RHOEE) ©
BEHAME L ECRE L TORTACEBERER (B 20cm, REEARERN 3 cm) %
L, afi (MABCELOTHRINZIERER), bA (A, BAGRE) XD#HHEE-T, F. A A
HECEE, Zirke KETHRKO L7 0 b— A THRRIED E#EEBEET - 200, 78, HRBICRAE
—RKOBERPLERMEO a 5L BERLLSVDORIDEEREL, A—MBLT-TEHERE L 12
(Plate 6, A),

2) HEEREER

(1) BUTE RS BE

W) RRAOEHR ERHTOBEAEWERETRICAEREILLTO 2D, HEPO a AT ORI
PRMMAL BN, RABLbATRINMIRIZLE LY, '

@ MEAOFEEIZIEFHOLONBRENL LY, AE3RB/N2.5pm, FK12.5pm &/NE
Thb, WELa S TRINBEAL - RE-LHELZOENSPPEN, K& SEEAH2.5~3.0 pm,
TR 2B pm ERPKRENCIE D, bEATRINBRHANEE AT « ODBAKKRELE - TEFIZEN, K&
SB/N3.0pm, BA30pm LRBTEH -7,

Py SRR OB AR 10 pm B TRBAONEYIRDIVS, HEBa /AT CThisig 20 pm
HBTPPARBAONENRIEHE {, KRETbATI NG 25 pm FIHR TR, BEAOAEEH
ZEIKED ot (Plate 6, B, E, H),

2) WHEORSEEK

H) MRADREEDEMT, BTERN TS S, KEFaATRIOEASPPLEHRT 3E405
D, bATHINSIEYBERT LT,

(m) HRAOKEHHBGIZERFRICE L BTN EY, KERaSEXIUbATIRohBTIhiIhicE
NHHNTHD, HICbETRINSHEETH -1,

P ERKLRRATIDOBARD A, bAOFIPPEL A LN, FEHILLHRANTI ~2HE
K URBEDam, bATR1I~4EEE{ED LN (Plate 6, C, F, I,

(3) CIREDRRE IR

{) SRAROREEDOEMTITIERNTES - ods, HBRETa S TRINBPLPLETL, bRKBNT
RINDBISIEFEE LB, BICEHBOEM I Shik,

(B) HBAROKEEBOHMEIL~7BTH -7, KEBaATRIhIN1~13B, REHLDA
TIRTNA 1 ~50 B EBIMMBRD b, B8, NBAOESEMRENN 1TSS - 08, HEED
ETRChDB 250 b0OMED 5Nk (Plate 6, D, G, 1),

Pl LOBEOHER, TASBERNEBOREEIIES, IHSHROREIBICLIDTHS



FEILERFHEROFBEI RICET 2HE (B — 17 —

ZEHBLA,

8. AWIUVBRTOMRBZEHBICETIAE

AEERERL, SVHERET (0), IVRETF (1) #R%2vy7 Y0 b7, FRF () BIUKHE
F (I %77 afHEM L TRTCERIEEL S LLAMENTVAY, RREBICERERREER
1TV TF, ERFBIC/MEFREORBREL DV TAEINRER NI TOLECARY S
80, FEERIARO SURTFOMRBARRZFEM - A TRE T 2—F, HBKBOTERA» O—EE
BHCHEAT D e PRB XD RRFIRILE EOREELET - 1o

1) ERH®

1) SFEEHI BT 3 S PRERERLAE

@ F=Aa-—MCBJEER

W) HBEHB 196447 H 28 (&) 11~ 16K

m) EREH EBEMBEF=—x22—P (20X 40m)

by HEERFH: 19644E6 A 20 AREEHRBHRTAVE SN BREASEK (BB 7~84, #HEH1
m) 277 Foviky MTIRFOBELTRLED, HERNELCIUVRTFORBEERRLTHLD, T
OHO 1 RKERRFICEE, N-S-E-WOFHNL « 2 3 -4 5mB&ica 2008, MHRF
JER (TX UX1cmOARBORERS ImDHAP LI E D53 2b0D) 2L, zoOLLsS )+
Yy — (FEKI0m, ¥5F408, 5 Y€ v0mlDBEAK) EBH LIRS ¥/ 52%
O THEEET -7 (Fig. 10), €L T, EBRKTHRT LT — PREBRCF V5~ Ry 7 RiCAN
THBLBRY, H#—2 72 (18X 1.8cm) £i3iFdhhichisd, TORBERIKET LTS XVRT
BERN 88, Yoy bVEEEIIZEE, RO, ARt iiRE, BEOBRLT-
7= (Fig. 10, Plate 7, A),

(b) REiCh3ER

() SEEREARR 19644 7H4 B () E8~18K, W18~24K

=) SEERETR AWEBSHIAYLASEIRE

® UIYoEITASEREER
Damagec tree

X B & B
Wind gauge

©® BZERREERE
Seif-recording
thermometer,
hygrometer

Fig. 10, v 5VuEITASH
RIVRFREHEERX
Position of slides to inve-
stigate the dissemination

of aeciospores of Melamp-

sorella caryophyllacearum
ScrroT.
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W EREER ERBRARQLAR BREASRTO1IERERLIKEENS - E - WOHFAN1 -
2+3+4+5+10-15-20-25-30m, 40 D5, @EFAROBRTFEEREEIL, hicle)LFE#E
DAFA ¥I 7 2EDETHEET 7. ERKTHOMNE @ LRI Lz (Plate 7, B),

2) MAkBY 2 2CRTFREREE

(a) EBMEHE 196447 A 11 R (W) 12~ 18

(o) EREF FEEABEARMFILE / F 2048450 0A BEK15m, WEEZEHN10cm, ha
W = 1) #1500 A KD

() EBFHE #HEBRAROERER BHEKSKID 1AEHLicEE, NS+ E - WOHHEN1
+3+5+10-15m, & 200, WEEKROREFRERERIIL, ZhKVERBRORSA FI52%
OHTHEET - oo EERRTHROMEIZW &I Lz (Plate 7, C),

(3) ERMAIBY 2 ITRTRERNAL

@) EEAERE 1964E7F11H () 8~208 (B), 7H12H () 20~E 8K (%)

(b) EERIEFT HEFRREASSBHBAL . F 475 M0HEE (BE 10~15m, WEEZ 20~30cm)
DEBRBHA

(c) SEBEFE: HMRERARZOLAR BRASAHTO1XEZHLICEE, N+ S+-ED3HfA1m
AU AILRRERE 3 BRI L, DAL RABEOFETHELT - /2o FBRKTHROMEIZLN2) L FR
iz L7 (Plate 7, D),

@) EEIcBY 3 IURTFRERAEAE (PHEBEORKRTEE)

(@) HREAR 1964456525 H~8H825H

(b) EERRIEF HERBREAESEXFEEMN

() EBFE HEERAR Q) LA BRASADHD 1 AEEAD LS %, N-S-E-
WOHENL 257 o naxE1#EFO%E1 « 3 - 5«10+ 15 - 5mO MR, HRBRATD
FURTUREERT S 8 A THETHEET -7

2) EBMER

1) SR B 2 SURTRERIEE

H) F=Aa—tickd 2 EBRER

EERRER%E Table 5 R L, 37205, EREHE EOHANIBRERARES. 8m, NOFH~
2.8 mO RSN, TORDLETSIVRTHEEZEFMIZESLL, DWTENHLHA, WHHA, SH
MOMETH -7ce Eie, EHIOET SUVRTHEIEF TR S mE TRENE P70, NS - WH
AT 4mPpoDRDDIRLB -, 8, BHAET (10cm) oXTICRTFRITEHFAOVTHE
UR-F SuIop o

= BECBD3ZER

FERFER%E Table 6 WKL, T12bD, EOERNHME QX A~BRHESAEMAE 8. 0 mDEHIKL
Potfeddy, BFIURTFEIEFACELGE L -7, NS - WHARBIZREEOE TR TH -7,
HEEROET SCRTFBIEDOHFRNTSE 1~ 30 MOBICIZEI L - 1, WOERMED S DR~
MSKEAE 3. 6 mOEMKNcfcdd, B FICRTFHREISHALCRESE D -d, N+ E - WHHRRIE
FEEBEOETE T -7, UE, BRAET (10cm) OFTFTIVRTER, BREFAOWITNLD



Table 5. ¥ 37 YnelTASRRIVRIRERAER

Dissemination of aeciospores of Melampsorella caryophyllacearm Scurér.

& B
[=] a
% T B F ¥ | Just under N S E w Total
Casting of 10cm 1 |2 |38 |4 |sm|g|1 3 sm| 2|1 12 |3 |4 |sm|g |1 |2 |3 {4 |5m|& r
aeclospore 252 19022 26| 8| 479 0 o] 9l21|26|10|25|20102| 3| 5|100| 7| 0] 25
= % | B, H 11 — 12 12 13 13 — 14 14 — 15 15 — 16
Time
Atomspheric I =
Velocity of| 0 — 2,8m 0 3.8m 1.2 — 3.0m 1,4 — 2,4m 1.4 — 2.4m
the wind
A
Direction of S — N w E W — E W — E NW — SE
wind
B OE
Tempera- 24 — 26°C 25 26°C 26 — 26.5°C 26.5 — 26.7°C 26 — 27°C
ture
B E —
Humidity 65 66% 67% 67% 68%
Note) 1:3&&EHAR 19644ET7H2A
Investigation July 2, 1964

Execution place

CEREER F=Xa—}

Tennis court

() ¥l £ B AMO RFT OEEISEME Tidh
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Table 6. ¥ 5 YnEI TASHRICRIRERAARTS

Dissemination of aeciospores of Melampsorella caryophyllacearum Scuror.

& F
ETIRTFE %ust unde_rF N S E W I:T’I‘oi:;'i

Casting of 10cm 1~30m 1~30m 1~30m 1~30m

aeciospore =
P The daytime 1009 3201 2483 4537 2845 14075 —_—

3311 2414 3088 2616 2207 13636

®
Night

= % B R B The daytime " Night

Atmospheric

Time 8. 30~18. 00 18, 00~24, 00

o

Velocity
of the 1.0~8,0m 0,2~-3,6m

wind
B
Direction W~E N~S
of wind
"B
Tempe- 22~38°C 27~34°C
rature
& E
Humidity

38~95% 42~-55%

Note) 1:@HZEEHRB 1964£7H48
Investigation July 4, 1964
2: ERER RE

Execution place The playground

0724, BREFHEOVTNLOZ o7,

2} MR 3 STRTFREREAR

T DEBFERE Table 7 IR Ui, 370h 5, EEBRMh, MARMICIEDE DELSD - fokcd s,
N+S+«E -WOHAMNSURFETHRICERESBZRZSONT, T/, ERISCRTFETHRS1~15
mOMiIcIbEHERIA NG -,

8 EEBRMKAICHY 3 3 CETRERARE

EERIERE Table 8 KR LI, v 5L, COERRUNTT -1BREISD 2 BRINORBREZEN
THEEBLTA-30TH 30, HRER 1R LEFZEAK BETOETIVRFHRIEOFCE 10
7, REBIAOD 3BOHF L BAD SN,

(4) BHEiCkT 3 hEEEDFERIRI

EEER%E Table 9 TR U, 7005, 196446 7 25 AEBREFH, HEERALO IUVRRTFH
F o7 {HKTH8H2AFTTIORBCEIE, 2 3IF7 Y« NaAaORFREEFHTHED, 7TH 15
BICNAM 1 mMAICHEZ 72 3 35074 « N a~KREBBED SN RTIREEE 7,

9. KFOLFTH

ARRISCHTFHENR (0) &, SURTFHER (1) 275V« I VIR F 4V ITEY T
AP FTY  THE FevREOREETHRL, BRFIHMA (I) - £EFHEA (D - MEFIHR GV
EIIFTY o NARBETRTCEHHON TN 2 SUVETH 5, EFOEHRRERICKEE, 58
B 3oy EicR s &BTh o0 EFid, FOEBOFIEA LRES AL, BEREREE



Table 7. v 7 Yu®iTASERIUBRTFRERIEES

Dissemination of aeciospores of Melampsorella caryophyllacearum Scurot.

B T & &t
% F I T % | Just under N S E w Total
Casting of 10cm 1] 3! s|1o0s5m 8| 1| 3| 5|1005m/ s 1| 3] 5|1005m 5| 1| 3| 5/ 10|15m| 5 "
aeclospore 317 193] 197| 190, 137 169] 886| 256| 221| 172] 144| 162| 955| 153 170| 132 241| 210| 906| 253| 203| 155 263| 1781052
& % H%Timffﬁﬁ 12 — 13 13 — 14 14 — 15 15 — 16 16 — 17 17 — 18
Atmospheric B E '

Velocity of 0 — 5m 1 — 4m 1,5 — 3.5m 1.5 — 4.0m 1,5 — 2,5m 2,0—3,0m

the wind

NG W E E

Direction of] — B W — E W - W E—-—W |W— E

iy S E SE—NW N — s

BB

Tempera-— 24 — 25°C 25°C 24 — 25°C 23 — 24°C 22 — 23°C 22—22,5°C

ture

}ﬁ%nﬁdfﬁi 50 — 56% 54 — 60% 60 — 65% 60 — 70% 68 — 73% | 70 — 74%

Note) 1:##EFHHE 196447 A110
Investigation July 11, 1964
2 EHEET v/ R0 4 A

Execution place Planted forest of 20 years old of Chamaecyparis oblusa (Sies. et Zucc.) ENDL.

) Wi o EBAMO RET 0BT HHETdRh
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Table8 » 5 Y » = I & U

Dissemination of aeciospores of

B B Time & The daytime 8§ ~ 20
B T A B C
J 1@ Direction Just under (WS) (WN) (NE)
lcm 20cm 50cm 90cm s50cm 90cm 50cm
Caﬁg;gg@ff%e ciospores 195 88 |121 |109 |106 |123 | 208
i il ~
ERPOIGZRN Time 8 20
Atmospheric S
Velocity of] 1.0 ~ 4,0m
the wind
BB
Tempera- 20 ~ 30°C
ture
B B ~
Humidity 51 85%

Note) 1) AEFEFE 196447 J11R
Investigation July 11, 1964

2) EWEF R

Execution place In the garden

Table 9. BMILEF 295 PneITALEBOHE

Result of the inoculation experiments with urediniospore of Cerastium

e PEEE  Distance(m)
[ ———— ‘ ’
REFERH
Date of the test N|S|E|W|N|S
investigation
Jun. 25 1964 — === = -
Jul. 5 1964 — ==} -] =] =
Jul. 15 1964 sl =
Jul. 25 1964 +l==l=]=1=
Aug. 5 1964 + |~ —~f{=]|=]~-=
Aug. 15 1964 + | == =~|=1=
Aug. 25 1964 + = ===~
5 85 B R J& & Velocity of the wind
Atomspheric Climatic E {& Temperature
Conditions 5 & Humidity

Note) + : HJ5 Urediniospores
— 25 Un-infection

T2H, COEICREY BEHEBLT, SUORRTOETIORIEL4ESL A, SURFOETIOR
6 AtH, IIF/ YR EOPMBEF ERERTOETADR 7 AHTH 2 C B Lz, 0, ARiR
BERTTRATICEbELD SN (Fig. 11, 12),



hERESERO EBE S UHIKEAT 2HE (&) — 23 —
B F R & R A E R
Melampsorella caryophyllacearum ScuroT.
#® Night 20 ~ 8
7 A B C it
Total Just under (WS) (WN) (NE) Total
lcm 90cm 50cm 90cm 50cm 90cm 50cm
950 559 16 14 10 20 10 27 656
20 ~ 8
0 ~ 2 4m
20.5 ~ 25°C
85 ~ 98%
BE (RIF7% 0 ~ax) ORFHRIL (BREZY
caespitosum Givis. var. ianthes Hara and Stellaria media Cry.(unartificial).
5 10 15 20 25
E| W | N E|IW/ N|S|E(W|N|S|E|W S|E|W S|E(W
0 ~ 8.0m
11 ~ 29°C
63 ~ T70%
10. ¥ & ®

Pererson0-1213 7 2 1) ZEMOEARRNICENT Fir 0 XRMBEBIBINTHELTN S 40
BBV SHEL (Q08EKP 4%) CEETTRHELTNED, EFZOHARBCEOTHARRRELET
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a : {BARY(infection), b : XUV

FHEk (mature pycniospore), ¢ : XU
SURRT | ,lhj WIEFHRIKT (empty pycniospore),
DYOMIOSPOTE | &--esmmmmmmsseemmms e m oo p d : ¥TBFHER (mature aeciospore),
secospore L e : SURTHMAT (empty aeciosp-
e 7 11 ore), £ : HITH (mature uredini-
urediniospore ihﬂ ‘ ospore), £ : HRIFHEERKT (empty
AT T I urediniospore), h : ZRF/INETHR
teliospore (mature teliospore and sporidium), i
sporidium  RPFNEFRKT (empty telio-

468101225&%81'012,221681012246

| %8 (1st year)] 2% B (2nd year) | 35 E (3rd year) [4 % B(4thyear) spore and sporidia).

Fig. 11. 95 vnx i TASHFROEES
Life cycle of Melampsorella caryophyllacearum Scuror.

Aeciospores
(May-June)

#ale
/////W§;;§;
S Uy

Cerastium caespitosum Gilib.
var. ianthes Hara

Aecium (May-June)
(after 2 years)

Urediniospores
(June-to next May)

\ SUHBETR
Pycnium &
Pycniospre (May)-
(after 2 years)

Eh¥

overwinter

15 ED

EJES

Cerastium caespitosum
Gilib. var, ianthes Hara

213
PEF

OOO

oo(_’/ ;

Teliospores & Sporidium
(June)

Fig. 12. v3 Yo ITALHEKOEES
Life cycle of Melampsorella caryophyllacearum Scuror.

Abies homolepis Sieb. et ZIN

Teleutosorus (May)
(June)

(after 3 years)
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BEIHEEDIED, FRPER UTREEZEMRL, LI LEBRAZREESE2RETH 5 LBELD
bhtc, TULT, RROKEFERBHEOHEE GUHWERNHIMENRI T 20 ~ 80%, KMRHMT 53~
BHLELBOERTEH - EH 5, PHRILFHEOAESTMBHICENTS, EGLERED € 1B
EERLUESD T 3EAEREET ANETH B L EMEIDHONI, B, AFORECHEBEETS
BIIFTYNREFTY IREYOETESHLETH I LR BAATH S, ZOREDEDIEHR
HWARBIKEASNE L0 o DT, BERMOBESR TN 251770, REKOES bRERE
ERLT, BotBEAZESHOLSTHBESKNETHA D,

EFROPHRHEIT6 AL, v V0 IRE0EREANRECEERFOREOREX (R 5cm)
ODRELEEBSENADOTREBTE LY, CORBENFOS AHTH A LI BRDOEEBD THB, &
B, BRAPHKIE LN TERERI CHE, TACERRZ 1 FITH10cmERT 2 U L,

DECARPEMTTHALAT S C & Fiscuer®OMEIC S H LN ED, EEOEMEL LI I+
EEAOHEET (W20com) BN TEEERD R, METSC LR BLTETE, £LT, B4
%o 5 BEART, NETOEREIN S CEEHDPDI, FFICT-RRTAra R 2 79 RMFL
el D, KROITAZARKIZIIF /Y HBIBERRIAER LTS BE SN,

RO SCHIRT « SVJETF « ERF « KT « NMETORGEMEIR Hirarsura™, FEROWOER L
BEREUTH -7,

Pawuxk¥i3, JURT » EI3FR 15~ 25°C THFED BRVBRIFTH 5 LME L, EHDO ERT
i1, AROIVRTORFEHEEL 25°C, BRTBIC/METOZNL20CTH o7, FRIEINI
FA—RBCBO TR IVRTFORFEERERTFOZNLD MU TEBNEAZRTESRENEINTE
D, EEWOHETY Cronartium quercuum 3T - 5 D COFEAMBH TN 58, AHERECRTFOH
DBEP -t NEFORFBEHEF R FEVOREILS LN DrOEB LU BN OHED LD
DEEBRE—H LT,

FEHEOEBRICEINE, SURTFOREDOEMRZN 60 HTH o708, OHEMIELMAIRE > TR
BICRITBEITHEY, KFOSVRTEZRENEED NN IARLECERELT REZEMLEHLMICL
FERER AN 50 DpRGOWBOUDBD XN TN DD, hEEE EONMNETFEANTE IBICAR
ZRFIERER Fscumr@W 2SUCIREN, ARE I~v vtz MFORRI N~ a5 Hl
SEf, s HEEELEEO s~y 210y a— M8 AEASBC Y, BECOESITEL
(TACHE) BRELBUDIEDONTVS, KRR/ EFORFERENI— v/t EID0Y2—}
DEREW - TEBETEZLREL TS, LbL, EEDT-Y 5 Y uE kT 3 EBRRTAE,
BRBOFEERETEOI LFOLFIFL, 2, CONEDY a— MUERIKIZPERZED SN -
720

EFRIMETFORINTNS L I F 7Y %20 D, ThEFIEMISE - REREZHIE=
—VEPIE L HETRI00 KD T 5 Ve 3 ICERERERE T - 72 SRR IICK - 72,

ZLTYD L S EREABEALLOLICABICE UTHEELTA2LC 5, BRDEBD 4 KDHR
FAME SN/, Fiscaer®® ORFN//NMETFORBRINTOSEE fona~ Rl BEM S8 5 HES
AROBEENEE LTRESKXVHEEBEDbN 20, SEO/NMTFORR SN cEESLDEBEEEAFT
ZOMEPLODOT, ZHICT Fiscaer® D HHEIIERE TELH - 72,
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FEFOEFRER L Fsar®® 02 hEOMOMERMER LHBORE, EBEOHEES 2V IIHRER
BOBHEBECLZHDEEZONEY, SHIEBBRIMBSETSHS I,

DERAEARL, EI VTV UINAFVYIVEYOHTRY I Yol KEENRIED
DT, COBEABFORFOTNCS IO TREVHEIELTHELTA LA, AEEEHTOHE,
EIUINFAVIEVIIAATH, v3U0nEeIR35 ERATELE,L -, BT IF /Y
LOKRT - NETFRRERAL 5 AR EEOT, CO—ENY I V0 IRERTIRRTRBOLLE
ADNTIH, ZORTOOTREBROFRLL > THOPIKTEZFETH 5,

Zuier W. GU9 3 Abies lasiocarpa O XUV PITFA Stellaria media (/~a =) |CEREL, 31 B
ERFORELZHEDIDEREL, FEPETA I FvV EOXURFEIIFISFICERL BRICE
RPHEOHBERED L EREL TV A, EEOEBRROBE, ~NaNvA2% .« 33590 LK
1310 BRIz hBsR Ehis,

SUHDFEL L 3 FEEOHBAELE DO TEEPRY 7 Vo IR EOTASRFRFEBAR
DA UTHEE (Galls) 22K 548, THhIIREROBEAEMSHEBRIZEN T KEHEED - THE7c),
ZORBC X > THEBEERAREEEBC L, Z0OER, BRBOPAER: LTEBEERT AL L,
HRBOZLTE CIKHL?SD L LT, UREICE T 2 REEOEN L, Wik, SHHisEs s
oBmEHIF T 5, Waite, Barbara L., and W. MerriLL180~18D 3 KEH iz {8 X417z Abies balsamea
DRBENEAEIT, EREIZZABO T LERNTN S,

&y RO S BT, WFEE, YBTEOBRBERESRT -, HMRORESHIBAIE
Bah, BEOMALABIKIOIEBPRORETH BT EEHR L,

SEREIC INIZSVHEOERICE, Le dTFo3R 85088 EZER (B) KL3E8% 88
WX B8, MHCX2EFBIENDEEBTEBY, —FREWIIHES, RMRERRBEREIL K
RETAHE, MRIOLSRLKERELDIEET 2, RELGICERTIHEEB T TN 3
B, MEESINLDEROPTIR, RICk2 bOBRIFEFETTEIEINETHA I LIBT3,

BRIV IV ITACKROIVIRTBED LSRR ET 20 THEMEHKRERO TR, %
EO/NMNERRTREOYRIAFACE ERBT2EENE SN, BENEOMICROFISENLT
B, VHEH, HWE b SURTFEMEAICHE L.

Fiscrer I BB REMS N 2R ECHBTRA T2 L, £ UTHLE, KRT, MFERE LA 2
NREBBUERFBEREINCCEREEARELTOEDT, EELIIF I TRELLECS, Bl
FOBLIEDPD S fcds, LfF - /MNETEER L2 377 LEEWEBLEE LT, BUERTF
ZHRT 5 E@BD SN -,

B2 YUHRTbOE - EATUNEDSTR

1. £Z8&

b e BAE T X OIS, 1834 451 WarLrote B3 Picea abies FOIRERIC Blennoria abietie WALLR.
E LTHIE Lo, 1840 4E Uncer 13T 1% Chrysomyxa abietis (Wartr.) Uncerl™® S ZE L, BHE
RZOFEBFERINTNS,

ZOXHSREFBIRAETREL PSHON TR DT, a—uwsr vk (Picea abies (Linn.)

Karst) « = V5 w= v b (Picea engelmannii Exceim) « 77 v A b & (Picea pungens Enc-



R LGRS ERO X ESURIKET 1% () — 27 —

EM.) « TH b vk (Picea rubra Link) « & + 71 + U & (Picea sitchensis Cavn.) 15 & DFEMNRLE XN
T 3168069812 194128)186) 140) UH U LD 16HID18Y

BRBEIENTE, WA, GRS, FREW, [ROe, jLetd, [, FReesmsnsn g h
ZFNENDEERZNZHRXTT U (Picea jezoensis var. hondoensis Reaper) » 3— o ws¥ b ok
(Picea abies (Lisn.)Karst.) » =v/'= Y (Picea jezoensis (Sies. et Zucc.) Carr.) « T H =/ = (Picea
glehnii (Fr. Scum.) Masters) 18 EOHFEME L TO 208, B, &R - BB RBSEEA SNk
IVENTY T PV VAT c TH P YIRS COPEERED LTINS,

BERZROGET 5 hBILERTICE P Ve BORBHEAIHREDLD B2, ChE TRREORE
RIS fe, L3I, 1989 NS FEUBOY Y W24 + U e (Picea koyamai Suirasawa) & k& 2
<% (Picea shirasawae Hayasar)419165 iz K gg Sk 830 L fr, ABIIAAT K MSNT
VAREFLC 2D 5T, HERA, B - BHCOVLTORERZ LW, 15k, AEEEXRESED
SVHTHL LRI ETOL 2PORICA LN LD, BERHBRICI > THRLDLZEDTR T 7
¥, HIREELENRNETD B,

LHEZ RIEERETHAERRE L, TEEOHIALEBATIRY  BRicEEOS 52 &, ¥
RBOME, KANTRETTOEY, FEROEERLELZIRBWSHICT LT LNTE I, HRO—B
RFEOVFTLTH BN, TOREBOINMAEMATHES %,

2. BERR

ERERRMTEREERN /7 HEGH 3104 M/NEERE 1660 mAEiIcid, ¥Y 2y Pk 404,
E A=Y 3L ADSRA Ui 0.76 haD KR Asd 549010188z DR AMBRVBEOHERDO DT LR
RRICEY 2 e HEMBEROIEEE D TRESN TN S, 1969485 7 20 BICCORRMATHEE
L7cEORMERANTRESEREEHERICLORESN, FEOREICLD, BTV eEE
129 398 (Chrysomyxa abietis (WaLir.) Uncer) Th 5 T &ML STz,

FIAE 10 A 22 OBEEA T - 722 C 5, FRIERKNOTREOHE 20 T <, HETRETD
WAl Ed s, TREORAEBAICORELT 2 T & BHP L, £ T, BHEICOHWTIRE X5m
OBEEXZHR T T DHDRFRILE, RREEBRACOOTRESEMDOBEE LR, Table 10 i
R U & D ISR TRBESE 450 ZHSBHEL, LA TE $NToMBEBRLTH S &bh
olce 13, W IKHZMBEORET RN (8K 5H£L) Kb ETOHENTED SN,

MREOFRRETHMADOBRERFBQICERL, —RICEELEESED SN, HHOBRER T~
THELSERELRRIEN TN 525088 -7 (Plate 8, A-C),

3. R# - B

RO - BRIC DN TR Z N E THEDODOIFAOTRIDOID hig 758, FEHBERRBRICL 5T
R & B L EO KRB AE REMBRE U BRR>X0 8D TH 3, MEABORRALE
AN ~6 AEARORRAER T 5L, 9~10 JHBREAE LICHBRATROBROBRNS 1 ~2 K% & ¥
578, AMTFHER A DS, B 4 TP AEERE Lo 0RO FTICRERTEAE~REHAEOL
fEFHERED EBs L Sicha EREL, 5 ATEHEBRALRY 6 B LA»S 7 RrhAk I TMET%
M Lo BRI CORKIBRIZEL, 9~10 AEEE Ui, o8, —BOBICHIEINED bt
Do ZHHERITIL 5 ~6 AEAFORY ST 2 LRI 9 AERE LD, 10 AEREGTHR /NI
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Table 10. ¥ YHETZ Yk « £ X2 YNEDIVEDWERI

Damage of Picea koyamai Smirasawa and P. shirasawae Havasai caused by

Chrysomyxa abietis (WaiLr,) UNGER.

- . . WELE
R 4 | # % | WBEE | # # | WAy | Number of| gk
Tree species Plots Height | D.B.H Age Number of | diseased Disease
of tree tree tree incidence
K m cm %
+v#Harteoe | Young | 0.3—0.5 _ 5 — 8 30 15 50
trees
Picea koyamai AR
SHirASAWA Adult 14—28 26—46 50—100 40 40 100
trees
SR
EXTYNE Young 0.3—0.5 —_ 5— 8 25 13 52
trees
Picea shivasawae |” JHEiA
Havasm Adult 14—28 27—50 50—100 31 31 100
trees
Note) HAFAHAR 19694£10H22H

Survey : October 22, 1969

600um

S|
0.3cm

Fig. 13. ¥Y W2 bbb X =YNZDIVRK

Diseased needles of Picea koyamai Suirasawa and Picea shirasawae Havasar
caused by Chrysomyxa abietis (WaLLr.) Uncer.
AI¥YYHEr bV EDEIVH

Diseased needles of Picea kovamai SuirAsawa caused by Chrysomyxa abietis (WALLR.) UNGER.
B:bAwYNEDIVHE

Diseased needles of Picea shirasawae Hayasui caused by Chrysomyxa abietis (WALLR.) UNGER.
C:¥YHEy YD IVIKEOUT

A cross section of the diseased needle of Picea koyamai SHirasawa caused by Chyysomyxa

abietis (WALLR.) UNGER.

SERMTHE FEE Uic, HBBRAICAT 2 R8T ROMEOBITE UL - /o, UELRTRBE
%O 4 R AEE» O RBEHRY, 5H LAEKRARL, 5 Aa» S 6 B EaIhD TMETERE L 7o
@‘ﬁ%&i;@fﬁ9~mﬂtﬁ§mck¥bi?§% Lize 1238, —WORKICHTIENS 51172 (Fig. 13, A, B,
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ol e EFE Germination um
rate

aofF ®¢-——--——-- o SARFER ds0 L
Maximum length of germ tube 3
# - eo}f 460 uy B
.0 fu 5
B i =
£ P o
®E K5
© E
=
£
x
©
=

B &  Temperature
Fig. 14. ¥YHEHF F Ik« 22V ALOIC/MEFORIFLEE S OBF

Effect of temperatures on germination of sporidium of Chrysomyxa abietis
(Warrr.) Uncer.

C, Plate 9, A, B, E, F),

4. REH

10 B EBRAE LI AT 3 ML T HESAZE MK, E0.1~0.2mm, &5 0.5~0.8mm,
ME® 5 AEHICR C WRRELXHAE~EXZH#E0.3 ~0.5mm, £X 0.7~ 1.0 mmOARTFHEICE
Bt 2, KAPTFRIBEHENEH, KE320~32X10~18um, 4MEOFERER L, &6H, BE X
EXT~13X7~8pm D/NETRET D, 1h, RRLWALICBE4AEETILRTHORS R
i1, B EOBEBROLIDOLEBRBELTH -7 (Plate 9, C, D),

5. WEHAOLEBWEE

1) /MEFORFLREEOBRK

BRI A/MNEFORELBELOBFEERTE Fig. 14 0L BT, 24BMAE0RIFRER 10
~25°C DEHET, 15°CICBVWTRFRIFEET, RFEOMRORIFTH -7,

2) MNEFORFLIEELORRF

MNEFORFLBELOBFHERT L Fig. 16 0&BD T, BERBEI100%, BHBTHRFEL, BFE
DRBE b ENLIT P T (Fig. 16, A, B, Plate 9, C, D), 95 %723 - RFRRIHZDETL, 2
FHEOHUBEL L o7, 2%, 87THBTRF S RBLEL S,

6. IEREERER

1) EBHE

19704E 5 B 30 B\ EEEMOWEMTY Y HEr ok, ey OHRERAL BRELE
8, KMFOERINLLD0KEREY, CNERERBKTE -HEBREY +—LIZONT25CT
2 HREE L OMETORREREPD 12 ) 2, /IMNETREBEEZIED, FCX BHETEBERET >
DRBRINCHKE - o CORREBESRROFETER L BBHROBERE LT - 7o £CT,
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Ml
sle] ¢ 60
Q
o 5o} £ sof
oy O e
L aof B £ 4ot
s e
g sof s T
WE 0l #E 20
Q oo
a c,
1of 4 of
87 92 95 98 100 % 87 92 95 98 100 %
BAfRIERE  Relative humidity BA{%ERE Relative humidity

Fig. 15, ¥U#H27 rvk « £ A2y FOIC/MNETORHF S HHERE & DB
(15°C, 24m$RE10)

Effect of relative humidities on germination of sporidium of Chrysomyxa
abielis (WaLLr,) Uncer (kept at 15°C for 24 hours).
Note) 87% : Na,CO, 92% : K. HPO,, 95% : Na,HPO,, 98% : CaS0,2H,0, 100% : H,0.

Fig. 16. ¥V #H2  bvk, A2 YnLOIVHEE

Sporidium of Chrysomyxa abietis (WaLLr.) Uncer. on Picea koyamai SHirAsAwA
and P. shirasawae Havasai.

A :/NEF (sporidium)

B : R¥F L/MEF (germinating sporidium)

1972486 A 10 HERFEZ Ly H 27 Pk « e A=y~ F@Rel (644 2HERNICED HRR
QTR LT 2 RAMB AR AT 2 Fi THEERRET - ThHe, TOHERESEE LTARTER
DRERTELYI N vk s b A=Y FRBEER &R 30om) & FREABEEELNCEES
+#, LT2hHEMATLED, RERBKESLE DT L=V ETHD, TOFES—ERTUE ST
MAIC6 30 BET (20 AR BB L, HROHARE =~ VvREPTPRITEMTLE > LB HIRE
BELAUBOROE Ui, ftRAMRZO%RE bR - THhERREASSEBRORRET, SRARSE
HRICB

2) ERER

ZDOERERE Table 11187, bbb, HRBELTH2RARBEFA L THEERARERA 2
TYHFETr bY e, BATYAE6EERIEREIC, 1972410 A, WE L-BRELCBRFREGOHEL
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Table 11. HRBFHBMAFEBERE Ly Uy 2T oL, A=Y FOIVHROEERBER

Teliosorus development on needles of Picea koyamai Suirasawa and P. shirasawae

Havasui seedlings bound with the diseased seedlings under field condition.

B EE | X & | otk | EEQ972E 6 A108) ROMEH N E ARTHEOLR

Days lapsed from the inoculation, June 10, 1972

Tree Plots Number of | and development of telutosorus
tested tree | 4, 60 90 120 | 240 | 330

YYHE2rFOE _ _ _
Picea i i) 2 + + +
koyamai Inoculated
SuirAsAWA B B B + + ++
| E b5 s 2 - h - B - -
Ditto Control _ _ _ _ _ _

EA=TYNE - — -

l;:. cea I& 1 Ed ) + + ++
shirasawae noculate _ _ _

Havasur + + ++

I %M ) E A e e I B
Ditto Control _ _ _ — — —
Note) + : 3% Telutosorus, — 3R Un-infection,

Fig. 17. ¥V A 25 Yk, EXARY

. : NEDSBROERER
(immature b o T Life cycle of Chrysomyxa abietis
teleutosorus)| + { (Watrtr.) Uneer.

2T ) M o a : PIPARTFHER (immature telutosorus)
(tel;utﬁ%st;us ¥ M b : REAJTHEFR (mature telutosorus)
(téli ospore) i g ¢ : JBEk#&T (empty telutosorus)

N & F i_i d : KPEFIEEK (mature teliospore)
(sporidium) \ o . . o, oo e : JEEHRT (empty teliospore)

12 3 4 5 6 7 8 9 10 1112 f :/NETHER (mature sporidium)
A Month g : KT (empty sporidium)

HFHEOREETER Uic, ELRFHRETES A LOERARL, 5 BPaED» S 6 A LGEICHT T/H
EFERB U

7. AROLETE

ARRIAETER (), MEFHAR QV) 2 U eBELTETCEBMONTV Y, BEOEE
RBERL L CHERRNOBEMICH 2 REDORR, WESELLERIN/MEFRY YIS by
EREATYANLDENS S5 AEBATAEC L, BRULARTHOMBENICHMSERATRTHhOS
BT EMHEE LT, $bhb, FMEEREICE 10 AEGELRTESRA T A0, TRERECEZD
EHEBEE L SROBESETIHETH S, €LT, MIBEOLELRTHIIZLES AEHERR LTARETF
BEL, METFERK UL, BEZ4AEERUAELCRALLLRTEED, MFERBELL
(Fig. 17),

8. T&®

AR 1969 ENAT BIEO P Y EitRE LTS T EBROH IR,
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BROBETEARWNEFMICRE U HER TN T TRYEL SN, SEDOHEREMOEED 1660
MTH-7clEhd, BEGHOIDEENRE LD TRIZOME ER b7, Rou-Hansen 43
500 m AHEOWEERE L, /o Tusevs d3EHEMD S 1700 mFT TR BHENTDHONSZERELT
WAEDT, BESHOICDEBOVEEL, Uik TRERRARIRATS 2,

DEIC, FHBAFROFECOVTRIRE L TH LA, 1969 ~ 1970 2k, 1971 FR#E,
1975 ~ 1976 ST H5E, 1980 3K TH - /oo Rorr-Hansen® HAFOEFRA 20 RicD & 1955 £ &
D 1965 FF TO 11 FHBREBLFEL, 1955 ~ 1958 £E[2#5E, 1959 F£IIER, 1960 ~ 1963 £ T %
%, 1964~ 1965 ERFUMEER Lic LHE LTV 3,

PLdb, ARKIEWRICKRBE LU THEELRROS 6N3EE, HERI L EET, REDL S
NIENEDDH BT &b T,

T D RARHER BAFICRE LB S RERNIIARTORRSFD oo, RAEIMAICZ o
BERINICOBEETH »7co COBHE LTRMERSHBMARTRECEROZNS S0, TOLIQ
FEEDE DD TRV EHEINI,

10 BHESIB A RICRE U K RTFHBHNT S - 1288, BEROBERCRCNMBEERE L THBARIC R4
LicbDEBRAILRE I &R 57, B8, PR, HBROARTORERMCHEZERS-Td, &
Ll RFHPO/NMEFOR & SICIBERS SNLDH - T,

AEDO/NEFOEBMEEIC OO TORERRAL S0, TEBROEE, NMTFORERFRER
15CThotce NETFOEBRIMOBFRHERIZSZ HOBFZNLENHNTNEY, SRIOEBRERTIE,
MNEFORBHRIFRER, £ OIVRTFORERFREIUTV,

ARICET 2 EERREARO L0, BRBEMBZRAH L TIT -1, COBR, £RIIZDHE
EBEL, P EBPOCHU N ERICBRECEC TRERETSH 5 C LBELD SN/,

AHER 1ETEERERT TEECRETH 20, 4EOAERR THR SR A TRABRTHOER
TS LULRFORBIAIC PR D OTIOH B & LMWL PITIE -7,

B3I HUSOSTR

1. A8&

FU3ECRHEOPHBEERTXFF Y vV . XIRELINTED, 193EEEN T X
*4 V3 O I VBETFHMRE Roestelia solitaria Mivae L&%, $7-[F4E DireL 39 5 v s+
O X VTR % Roestelia solenoides Dieterl® & Uiz, 1908 4EH « =EH ¥ 7 7 O REE Lo
BICHEBSREZIT-T, ThORE—HETH25C &% #EEPD Gymnosporangium miyabei Yamava et
L Mivaxs® &2 LicDTh 305, TOELPSALKBAEINTN S, 4B, 19114 Keen i3AH
D&%  Gymnosporangium solenoides (Dier.) Kern EWITLTAE LU0, zp2%sl g
Gymnosporangium solenoides Mivake, Roestelia solenoides Dieter [ZIRERED Synonym & LT
bﬂ‘tb\ 5101)"'103)1()8)109)1123°

KFREBDOEEBD, BUETRHPLOEL2HONTVAELOT, THETIORE - B>
TIFEO DO EEICTEIOTOTOIDMMIMIL 8 7, ¢ 1, FFEEIC DD T HFE LIRS MH b 060707678
100610 UNOLDIOVOIY | SSAIT SN T & ZELRTS TIE LA I 2 HIVEDEHT0TOTHEDIB WO NN K 55

OFERROEN, FHEEILOIVRTEY Y 7 ICHEE LARR, HEFOERAR I ToHEEd
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5, —HBEATRABICK Yz Gymnosporangium asiaticum Mivase et Yamaoa (F  OHRER),
Gymnosporangium shirvaianum Hara (F ¥ D=FHREWR), Gymnosporangium yamadae Mivase ex
Yamaoa (Y YT ORER) REOEEREFL DV TIRE LNRE®OBDIDIO R LML LN 50, AR
el SR a2 Gl # (e S AN F S AN AN

EHI 055 WRICHLIT, REEHNEEEREENCRELARARATIB &L D
D, CNETRATH -~ LA DE, =, ZBREEICENTEN,

2. WERNERERE

19704 5 A RFEAHEAN, REENEESENBEEILEFK 143 HRIEhD ¥ 7 7 KARRKIL,
F 7, BERO 19794 5 BEME, KNNEH 86 HIL ARt d H& T HEEAD/ NMEBIRICE
B Ul A8 OFEWRITITH S0 mEEN A #ER s mO Y 7 I n 7 £581 K, REBEOFEHITIZ A
RICHEBR 2mDFF+ 4= FHE3REL TV,

AHERE b bk ar BEEL, PRDOREMY 5720 T, NRRICIERMOY 7 7 XRKE
BU, DILotkdic 20 X 30 mOREXEL YD, BRRERE~, TOMR, EEMORRRER 58~
10X TH->7eDICK L, TR TREELEEAREOTHBEERS 2O hLboTRFRIIOLTD
o7z (Table 12), 13d5, MFEFEMO TN TOBRACBBREERROBEBS O LS BELELTE
D, EHEHMME, BERENL STV BOBHHAE, EH - MEOARSHE L THEBER Lz b
# 10 K3® S, '

AR REREBARERFELSOLEZL SN T LY, JLOKEL CREM THIBEEMNEET Y
TIRTREBREETARETH S LBP D& o7 (Plate 10, A-E),

158, RINEFKRTHED K 2 mF TERREESELL, MBEORBIIZE LORERA (B 15m,
MEEZ 12cm, K 20484E) &, BUBHTHRBBULE LERINIEREAP 70cm Thi
> THEBMN L TO 2%EARB) (B 10m, WEER 12cm, HEH 1558 ZREL, chiidids
~10cmE I L THBBERE L TH7z, £ ORER, HMEBEME SO 16 F5 (554X
B) BB LAbDTHS L, BREVEBRZOHPLBICETEL, HEUFHCERSETHETLE
Bhhot, DERERTRMEBEINLEOM 104FHT (5 EEYR) BRLLLOT, BEIERR
RESgEREFARZIZOMODIMBICEL, MERABERIE T (Fig. 18, A, B, Plate 10,
F-I),

F72, LERNEEHTERREGRSEECRELTOALBREIEBEHEINIHEFR BETE
B 5cm, #EK4Am, HEGI0EE) 2 1977E5ATAL S AEMBE LI LT H, RROFEER]
HETRMIIDPEDEBYTH 57,

(1) 197745 H, #EACT BERREADSEZICED bhicd, ARPHOPERLTHITH 1,
@2 19784E5 H, WEAREERREARERIFMELAZREL -0, ARIBEELT HHBEH LHED
7o (8) 19794E5 B, FEADOERREMEIZ PR Licht, AREITLCHELTERERREL,
MEHARICRE Likdic, @) 198045 H, BEAOERRERIDLTNEL -7208, BRIPIEL
ML, —WICEHBREAL, iy (Fig. 19),

3. EHC B A

RFEOFRE - EEICONTIE, RUDICESNIEBD, CNETEOHLOBMENS D, EENEE
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HERBRBHERE B335

2c¢m above ground cm . 15¢m Do.

Fig. 18. 47 5 SUKOBERI
Damage of Chamaecyparis pisifera (Sies. et Zucc.) Enpr. caused by
Gymnosporangium miyabei Yamava et 1. Mivaks,

a | BE915m (Height of tree about 15m) MEEE12cm (D. B. H 12cm) #il#0204F (Age about 20)
b : HEHIOm (Do. about 10m) MEEZEI1Zcm (Do. 12cm) HHEBHIS4E (Do. about 15)



PEET SRR O TE X WRICRT 25T (8 — 35 —

Table 12. 4+ v 5 X K © T &4 & 3 8B & #

Occurrence of the Gymnosporangium miyabei Yamapa et 1. Mivake in the different
sites of Chamaecyparis pisifera forest.

oy b BERE B B WEER & ] Bek | BEA | BRE | dHBEXOX
Condition [Number|Height D.B.H| Age Healthy | Diseased | Disease | Number of
of plots |of tree [of tree |~ 7 g tree tree incidence| alternate host
3 B m ciy % 1(¥7va/F)
Dam 12 3—10 | 4—25 | 15—60 0 7 58 (Sorbus japonica
AD P Sies.)
1 1 ( ” )
ﬁ%%}f@ 10 5—12 | 5—26 | 18—60 10 0 0 (Ditto)
=t 3(FFAh=F)
g%ﬂ 18 [1,5—7.8 1—6 6—30 0 18 100 (Sorbus commixta
B? amp HeprLunp)
o 4 ( ”
i%%fm 10 3—10| 2—7 8—32 10 0 0 (Ditto)
Note)

1) BHRASEHEN, SREMEEZILLEAHK (E&iH1400m) HE464F 5 A2THHE

Surveyed at Nishinokitayama National Forest (altitude ca. 1400m) Kaida, Nagano Pref. on May 26,1970
2 H L KINEBH (EEH1300m) 6445 H25HBE

Surveyed at Suekawa National Forest (altitude ca. 1300m) Kaida, Nagano Pref. on May 25, 1979

19775 A 19785 5 A 1979% 5 A 19805 5 F
May 1977 May 1978 May 1979 May 1980

Fig. 19. 47 50X UHEHELTRR

Damage of Chamaecyparis pisifera (Sies. et Zucc.) Enpr. caused by
Gymnosporangium miyabei Yamaoa et I. Mivaxe.

RATRE S L BRALHENREE LRI E¥DLBDTE S,

EFEY - BG4 AT, Y7 70¥EES 0B - - FTRBCEBAENE~ZDRE, K&
1~0.0 mMmOAEFHOHBETRBIN S (Plate 13, C-E), ZOBAMCHRES BN ZEAL X3
BHLNEOOT, HEEOKRBICHASTBRENNETH S, LRTHRBERSIVIEKCL -T2
~3 IR LTEHEA, BRREG Y, REOFESIUCEERELEL, Chodla LTRIEARLE
EDIRBERMPSTH -7 (Plate 13, F-G), ‘

ik, KETFHEMES L TEIN20mZBRZILL0BD SN, ERROLRFHIT/NMNETFERE
KTT26 ATHEEESEMLTRIRELY, DVICIRE /o % L, B3 ~ 4 ERICERRKEK
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DEBOBEGEELILYD, AESHEELTHONBHER LB UDARY5~6£RICNsE BRI
B, MORMICRESEMMBEELEL, —BICEAEORADZITLEVKEEHL, SVIKRHBE L«
(Fig. 18. A, B, 19, Plate 10, F-I),

5 ATHHEPMBECY IV u/ F, FFAI- FREKKFEO/MFNEATSZ L, 20 HEDG6
AhatE, BEoRHiICER, BEF0.5~1 mnROMERA REER) 84U, COEBCIURTR
BERE N (Plate 11, A), 2L7T, 7 AEEERCERAOEED 1 ~HELEL, COERBIMDYE
B, ObLEER, MEE, AE34X0.2~03mmoOLy dFENEL), Ly FEIRI0E G
HETHBOBHRMED SNk, ¥5Vn/ % TALF IR EORYELE, ERRLRBCEDON
1o (Plate 11, B-C),

4. WEROKERE

FROSURFRRIPUBEYS Yn/ & F+h= FRLOEE, ThitERORBRERE TITN
HRRICEREN S, RO DBRES, FEIZERE, £0.2~0.1mm, IVFRTFRIELARE~HERY,
KEET~12X2.5~3pm, Ly >FERPMEZLOERIC I ~BEETIEBRORE (RE¥2~4
mm, §§0.2~0.3 mm) R h, AEE, K&&2~4X0.1~0.2mm, REEIEE, EF,
R& & 38~125 X 20 ~ 50 pm, S CFAFRBRE, TWERFY, RIKEATE, REE20~24 X 17~21pm, @
ERHD, WER, BRES 1I~2pm, KRFHEIFCER, Tk /M- —BEICEL, NIDEE, X
£30.5~1mm, FgE, KEEE2 LEBHE, ERRELD, RESEHHLDES Lk, HER
KREXZBELRLD, COEIB20cmECZL550HNE, LRFIIER 2R, BOoBENLDLE
VOO 2B NS, BOEWRTFRILAE, R, 43~62X15~20pm, 5H25HEHTLU
iz, LxbdhrlTh, ROES 1~2pm, FiEd, ROFORTIIHELHE, e 46~82 X
10~ 15 pm, MK E Eich3picii, PRI oz, L& EP TR TE#E< 1 em 2
T, BEO~EA, REIAEE MR 3~5pm, A, RFOREIT HERIEZTER, THEZIBERX
DEIERE M T, BIERIZABEO/NMNETFEET 5, NETRERE, W, 550EEHFHE14~18X7
~13pm, 4% (Fig. 20, A-H. Plate 11, D-E. 12, A-F),

5. WEEOLHIHE

D IVRFORFLRELDOBERF

BHERCL2SVRTORFLREE OMBERT S Fig.21 0LEBDT, 24RKHKIEB 0~30Co
HWETRE, 5 CRBOVTRFEIBEEL ORFEOMREORIFTH -7

2) MNEFORFLIEEEOBERF

BEERCLZ/NETFORFEEELOERERTE Fig. 22 0L B0 T, 24F5H%IZ0~30°COH
BT, 200C KB TRIERMBE TRETDOMBEDRITTH - /o

3) KPFL/IMNETFODFRIF

BERRICE D AT E/MEFORERIZHAE LR, LRTFIREHE, TREO 2 25 o
REMELT, e bDRI/NETELE U, METORFEEIBERICHE U (Fig. 23, A, B, O),

6. EERER

1 Y7 7icxdsEEAR

(1) ZERAHIE
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B
9 9
J, oooo
0 O0000
Ogo
000 0
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20xm

[A—
10um

Fig. 20. + v 5 X U % #
Gymmnosporagium miyabei Yamapa et I, Mivaxke.

A BUWIF3% (Pycnium) B : SUHIF (Pycniospore) C : Ly 5 FE (Roestelia)
D : #i#[% (Pseudoperidium) E : XUB3F (Aeciospore)

F : EEAMF (a thick film Teliospore) G :[EBAMTF (a thin film Teliospore)

H : /NMEF (Sporidium)

A~E :on Sorbus japonica Sies.

F~H : on Chamaecyparis pisifera (Sies. et Zucc.) EnpL.
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#m
50t o e %% Germination rate b 1500
LAY
ooe BARFEE A 2
a0k Maximum length ? \ 400 =
© of germ tube J \ E
- 1 5
g 8 | ¥ to
L v Jsoo @5
8 i o
L [
£ K c
®E 20f 200 oy 2
@ € . =
] E Fig. 21. 475 XUREDO IVRTFD
10} 100 é RFLEEEOBEF 4T

Effect of temperatures on germi-
N . ) nation of aeciospores of Gymnos—
o 5 10 15 20 25 . 30T porangium miyabei Yamapa et I.
Mirvake (after 24 hours).

2 & Temperature

% “m
50¢ *——@ KIFHR Germination rate 10
e RARFUE %
o 40} Maximum length A 440 £
- f 1 t ’ \\ =
& © of germ tube K . - g
g I’ \\ s
kg 30r / ° 1%° #% g
< Y X b
. — W E \ c
Fig. 22. 47 7 SURBED/NMETFOD & .0 q N é i
- \
a3 & REE X OBR (24K = . g
, - \ =
o 10} LY qro 2
Effect of temperatures on .,/’
germination of sporidium i
- - L 1 J. ' 1 L
of Gymmnosporangium miy- 0 5 10 15 20 25 30°C
abei Yamapa et Mivake 8 & Temperature
(after 24 hours). -

A

— [E—
10um

10um

Fig. 23. 47 3 SURBEOLRT &L/METFORE (25°C, 24584

Germination of teliospores and sporidium of Gymmnosporangium miyabei
Yamaoa et I Mrvaxke (25°C, after 24 hours),

A RPAFAEEFAFE (Germination from the top of teliospore)

B : KIS T-HFEEEZIE (Germination from the middle part of teliospore)

C : /MEFORF (Germination of sporidium)
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19794 6 5 HEREXRERNEERADO Y 7 3 RE U LBF LO/NETZ, $MEZ Lty 7 Va /
FICERBL, CCIEL L3 TFELZRESA 15 A0 AREL, SURTORRERELDRS X,
CNEBERBEK 0 cc T ERHLTHABRE D o/ce COFARKERAMEL LY 775
EAMOFS (BRE X ATHRIEICES 1om, EH0.2cmOELD07120) LEEDSDOICEEL
WTHE L, COBRBEREUBHCRBREKESEE LA —¥EHTTLYTlhY, v=— VETH
B, fTLE-T25°COERBI 2 BEAN R, BPV—-¥ERELTRBE I, HRIZSVRE
FTAERAVIZOEDR TN THEEN S ABROZNE Lz (Plate 13, A-B),

(2) FEEHR

T DERFERE Table 1312RY, 378bb, 198144 8 16 BOFER (158 hA%k) IT, BREEK
BAEOY TR URTERE LicEEAK, FB6, AE~KCHE, K&30.5~1 mmOAJEFiEI 1~
BERELTHEORER Lz, BEEERLGRICE BESED NS/ (Plate 18, A-B), %
B, BAREHRER LI L h, RRFIZOREEL JUEFRBAT, BETILARTHICBRED
HONIOIBREIFEOENSGTH - (Plate 13, C-G),

AR TEHARBEL L, HF4~5 ICARTHEERRT 2 LB ORI, TOREINRD
BEND EHT 7 ONERE UROICRE UTHHBH L, B4 7 78RN (5 54) RBE3EHOR,
— Wi EREh s THRM 7 (Plate 13, B),

2) HEBEICHT 5 EERR

1) SEBRJE

197246 A6 B, BEEKRBETILUEAKRAOY 7 7 1ICR8E LTS BRELHREL, BEERKE
B L TR RFEEEREI S TUMNMETOREEE»D O L, AEROXEIKSHEHTY &0, REkE
W0cc WRIBHEY +— VATREC Y2y P THIL RS, CORBHBA LY I Vs + (444)

Table 13. ¥ 5 Yo/ FRERFICIRFIK X247 5 ~OEEHRBER
Results of the inoculation tests with aeciospores of Gymmnosporangium miyabei

Yaumava et 1. Mivake to Chamaecyparis pisifera (Sies. et Zucc.) Enpr,

} ’ ) B (197948 H15H) #OZAREE
# R BB X oy el RIRFH DR ) ]
. Days lapsed from the inoculation, Aug.
Tree species Plots Number of| 15,1979, and development of teleutosorus
tested tree |7 o 360 540 600
¥ 7 3 5 & _ - — T
(5 FAEE) # g1 4 _ _ - +
Wounded _ _ +
Chamaecyparis B
pisifera (Sies.
et Zucc.) Enpr. m s - - - -
Inoculated 4 - - - -
(5-year-old No-wounded - _ _ _
seedling) - - - -
. a1 - - - -
X kS Woundeﬁd 2 - — - -
Control No-wounded 2 - - — -

Note) + : ®Jj5 Teleutosorus, — R  Un-infection.
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Table 14, 47 7 STHED/M:Fic & 2 EERER

Results of the inoculation tests with sporidium of Gymmnosporangium miyabei Yamana

et I. Mivaxke to Sordus japonica Sies., Sorbus commixta Hebruso and Malus toringo Sies.

2 . HE (197226 H6 ) %ORBAK
#t A o E 24 7 HEAH Days lapsed from the inoculation, June 6, 1972
Tree species Plots Number o
tested tree 20 35 50 80 110 130
= o ' ) | (H + + + -
vIvua/F 2 b1} 4 E+3 g +§ + + + —_
: - + + + + + -
Sorbus japonica Inoculated _
SiEs. - - + + +
Control 2 - -~ - - -
s (+) () -+ + + -
> F A = F B b 4 E +g E +3 + + + —
. + + + + + -
Sorbus commixta | Inoculated
Heprunn (+) (+) + + + -
Control 2 - - - - - -
. N (+) + -+ + + -
X 2 B =& . ]t + + -
. + + + + + -
Malus toringo Inoculated _
Subs. +) (+) + + -+
X R 2 - - - - - -~
Control - - - - - -
Note) (+): 3V TF% Pycnium, + : XTJEF Aeciospore, — :EFFK Un-infection.

cFFATE (3FE) - X1 (444E) OFEBRRETRY, TOBRREKERE DU Eo—-LISTH
W, FETUIR->T2°CERB|IC2 BB E, CoBRERZITULERCBO I, MRIZ/DMEFERNIN
BTN TERRERAROBVE L,

(2) FERFER

CORBIERE Table 4ICRT, T74b b, 1972466 426 B (20 B) 3 HMOUHMERICKRERE
R 1 EL- D BERN, CCiEEA, NMUROSURTRERAE L, HE7H 138 (35 8K
INOHFEEROBMIZEEA, R, EX2~4mm, §§0.2~0.3 mmOEEH 1 ~KAE L2, B
£7H 26 B (50 BER) COEMEICHKIGRO Ly > FENREL, COPICSURTFORRERHER Ui,
2B, Lo 3 FEHMOIVRFIFEEI0N 3 BicbiEEshd, B4 108 156 BicikHk Lk (Plate
1, A-C),

7. AIROHETER

AT IURTHA (0) &, TTRRTHN (1) 295Ya/%FFA<F IIWETHL, &
FEFEA (D, /MEFHE V) 2975 ETHRTCLOMONTV 2 SUETH 343, HEHOEER
BRI sE, 5~6 AEHY 7 7 RiCHE LA RTFH Eo/METR, LEHBEOECRBATSL, 6
ATHESCHETFERE, 20 T7 ATHEHSCRFEMREE LR, CoitRIZHBIEL 10 5 LA
EHE THED ONI, SURTFRY Y 5 OKRERFR LTEARYET 52, ChicklRFitR, NEFHA
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b
& Ul i
(pycniospore) e
c d
Ul v
(aeciospore) *
LRFNEF e f 9
(teliospore, t __________________________________________ L_i
sporidium ) |
] 1 L 1 L 1 1 1 L L l 1 L Il L L L L 1
4 6 8 10 12| 2 4 6 8 10 12 4 8 10 12
1 %8 (Ist year) 28 (2nd year) 3%H (3rd year)

Fig.2d. + 7 53 SUHBEOERFER
Life cycle of Gymnosporangium miyabei Yamapa et 1. Mivaks.

a : fEEADBKY (infection to alternate host), b : FJ% (formation of pycniospore),

¢ : XUVKFIEEL (mature aeciospore), d : XTPITHEMKT (empty aeciospore),

e %753 DEARY (infection to Chamaecyparis pisifera), f : ZJF/NEFHER
(formation of teliospore, sporidium), £ : &KJ8F/NETFIEEAR T (empty teliospore, sporidium).

2ETZORBAELAEDS~6 B, 2F0, WIESHLA®RTH2EBHB LA, DLoEERE
"9 Fig. 4 0EBHTH 3,

8. F&¥ .

ARBIERPFOLBNEDLEX N T &S, (EHRESOVPEMETED Y7 7 HEkic BthRo%k
HsEEAERE LTLBE, EEShIRELLE T,

HEIEBEMRBENICRE Uk 2 pFo/NERIMHEREHE L, BERCRTEE LLURLER
ERELEL, AFOBMRCOELVEELESAZRETH S ZL2WDTHER L, Bh, KRIIHH
BESEALTOEBEZBRATEVWERRF LIVRETRZWLEEZI SIS,

AROMMARE - BRI 4 A L), ¥ 750 B - IRMWICET 503, REWICEAL IHELTN
I ABREENBND D, ASURAEE LIV ERAPRETH 2, 28, EOPEBREMNLINTHER
DRBTE, IHBBENTERETHENNERT 2 &S5 545, LiL2 PROBRAS LUHEE
RRICL D HRAOBHERLR T, COXINERYERDZ CEHTEL DT,

AEFEOPHEERICEST 2 Lo S FEOEBEFOERBRTR Y 7 Vo /s FitRIZ(, DWTHT
H= N+ XIDIETH -7,

AFIC & {7z Gymnosporangium asiaticusm Mivase et Yamaoa(F ¥ OFRER), Gymnosporangium
shiraianum Hara (F Y O=ZFiRER), Gymnosporangium yamadae Mivase ex Yamaoa (V) VIO
BB HEDES, Ly 5 FEIT Baxrer®, Hearpf®, Hiratsuka Y8, Paul R. Mie®, Tupevr®,
Walf. G. Zieer™® Z kWi, v, ) YTOERKBULE LI ETELITHH4, HEL Gymnos-
porangium BTHREOE AR ZOREKBEDLD TOLNOBEHTH 5,

AEOSVHIRT, SURT, BoBE0&lEF, BOoBOWARTF, /NMETFOREMEI, FEP, LRABS
SOEHLEBIFFEUTH -7

EXZOERBR TR, SUVRTORFEHEET 25°CTHD, METFOENIR20°CTH -7z, VR
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FORFBESMOED LD SURE SR TEO C EBABHEHOD L >OBKLEEZ bh b, B,
INETF-OFF IR E FBEEO 2 DA ORFL, (LA SOBELHRRE L

AREDIVRTA2Y 7 7 CERE LR, EBXUKZEBRNEBATERNCE, EERKAR
FORETZ2ORBAFEOE WIFE8HAHR) THELLEHSObIK LI,

118, EREOH T Paul® 33 G. juniperi-viruginianae O XUJaFiZ Red ceder iZEFA LTS
BEF gall R 270 T, ARTFORRIBLETHZEHEL TS,

AFEIR SCHRRTHA (0) L3UvlTFHR (1) 2y 5 ve/ B LohMEE LT, £RFHA
(I &/MEFRER V) 2495 ETHBL, BRFHR (0D 2RRRETS 555, COEERER
TTBDICIRM2EEET BT &b -7,

B4 TRFOOTA L HE

1. 20

7AFr () OTASHERKRIE, REESHICENTHEDHEZOFDONE HDT, O, K
EHERE DN TR L DhDIREH H ZD080010D1HUDNBOINBOUDID  Z | TAKIZ TR FrD &
LABRORAT A EBMONTE DWWWUO, Ffr 30« =24 b HET 5 T &HHRED
101)104) E__\( *L’C(z\ A °

AROBRERIZ OOV TIREEZERM Challenger S5 BIf - HHBEDO T 2 F o LOE % Uromyces
deformans Berk. et Br. L% L OMNEYITH 2 (BerkeLey® 1878), 1% 1889 £t IR DT & %
MOTICHEMETEERELEEL TR Fu s e VFLL70, HWEEL Cacoma asunaro Suirar &
G L7t DT 1895 4E1C Tuseur FHFHAICEEAD S BoNf BRILE - T Caeoma deformans
(Berk. et Br.) Tuseur & LVDUD £ D22 MBI HHR TN 200080 Ui LIz S ARORE
EEBCONTOHERZ L, KFESRAEFEEOIVETH 2 LREFVS BERBICK - THEL
HTNEY, DRSHELCHFHEIRATH 3,

HEHIT 197145 B EFEKRD LMEHRBERIZBOTE , FORRKEATIRELU TN E T RF B2,
FIFICRERREUCBR LTV 2BRALHET R85 D, BECRERAFOREBHO—>TH 5
T, SEHRROMR, AROMNPRY - B8, SURTERZ TOFY, HREDEEBRE L%
RIFWHO DT E L ENTEL, BRO—PREPET A TH 308001, 2oHRGONCHMREENITH
&35,

2. WERBLE FERN

REEASH M ERERBNIAEEHK GRR) —% (B 1000m) i3, &/ FRRKBERSS
BELSERTH LY, 20/ FHOTIRIZL / FORBIILAENRL, TRAFODOREBEELELT
Whe TOT AT UiCHET Cacoma deformans (Berx. et Br.) Tuseur T XK 3 TA ¢ BURDOHEDN I
DRDONBE LD - TET,

Bk s, BAMCREREBERLZLSIELNIDT, 197146 A 2 B LT X+ 0k TH
FO—PITH T ASBEE LT 300 WHTEOE MM E, MEICIERKD S 5 hEnERRo —
SERY, TTICI0X I0MDFHERERD, ZORDTA S BRBERRER /. £ OHRIT Table
150&50 T, B TRFETADOEK 65 K TA S BHOREMNED 5N (BFFE 100%), »2, T
A& BOEEKDOEEIZ 1 AT 137 EMBGEE SN, 46, BRAOAERZESH LUTARFRDO bOME
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Table 15. 7R+ 0 TA S BBEOFE &L HBRESHE
Occurrence of the witches’ broom in the different sites of Thujopsis dolabrata

Sies, et Zucc. forest?,

Fayb | mahn| 8 ou |meEe| B B | ek | mek | ek [TFOROF
Condition | Number | Height D.B.H Age Healthy | Diseased | Disease | Number of
of plots | of tree | of tree c PR € tree tree incidence| witches’

broom

B 6 N BT % 21

Damp 65 0, 4~6 1~7 11~40 0 65 100 =5

R ~ —~ ~

Dry 132 0.4~6.5 2~6 3~25 130 2 1.5 1

Note) 1) RFRAFEHLWIT EREKRENIAREK (EfE#H1,000m) BRI46E6 2 ARE

Surveyed at Ogawairi National Forest (altitude ca. 1,000m), Agematsu, Nagano Pref. on
June 2nd, 1971.

<, —HICHFEARSED Sz, ChITH L, R TIREAR 132 K f 2 RiCBBSHERRD o hik
I Th-7c (BRELS%), CORERIELZGTOSDTH 3, /MIABEEH GRR) Rod b
LA ONARFHSNTNOEBEMTHE & 50, ARREBATBHCIVERETIRETHS
T LB SN,

3. M- E%

Xﬁ@ﬁ&-%ﬁmomfu,Cniﬁmm<0ﬂ®ﬂ%“mmwmmwﬁi5bi%%ﬁﬁﬁﬁﬁk&
S THRRITABRARERFERNBRE LHEREI S ¥0EBDTH S,

AROTHRMY - B, BEEER L7 27 o OBEREERI 10 SEEGEEHER, E31~2mm
OEREREFLELT L E00HED (BN 4.50H%) (Fig. 25, A, B; Plate 14, A-B), CORE
FEFMOOMECIEAMHEANBLONDOT, COBMICARERRTZCRPBIOASBERSNETH
b, COREREFIRIIZARITICRLPEEL, BRESH3mm, §H2mmALins, BE (Bl
FH) REREH B4 AHEIVERLEY, 6 ~7 AEIIAGEELRD, SoIIXicaEL, 9~10
BYIicliEa, FEBIRICMARES 1 ~2cm, 1§0.2~ 0.4 cmkO&THERAEL LD, ZOHER,
FHL - SRR S5 3 (Plate 14 C-G), £ LT, QIR D BT ICHREO/MNLAS—FICE
4t (Fig. 25, C; Plate 15, C), Z/MA (STWHTR) HICKRRAD IURBEFRTER LY Z20RE
4#F1~2AEHTHY, BERBLIURRTFBEDENZDE3~4 AEH (BYHI2FK) THD,
ZOH 5 AW, STTREIRITO PSR L TRER LI - L ABIC SURTRER IS, Rick
HRELIZNKITTe HETICHRENALT 5 (Fig. 25, D, E; Plate 15, D-E), Dk 9 KAREES
TAF U DUEFARBICBALTURERICIVCRTEERT 20K 2E%TH % (Plate 15, D-E),
DB EEHFREZ LIEVICERERILD, §~BELUTHIET 2, UL, WM LATERATHOH
L b oF B REREERO>EOXICRE, COXIREEMEERDEINTHRBEI LN ICRE
LTRESCTZEEBITRIZRILLAZY, WETREEOe Y FRE[EL B, i, TALSBRBICI
EEESEITES, FUOBECHMIZAELBY, BBk, SHOBETRTALBROKRERIIH
30cmiZET 5 b0 AHY (Plate 15, A-B), R ADE { IBMBNRBR LU TERRRENTYD, SHOM
FEARGED Sfc, KIRFREOFEEZ BB H 2 VRHEBRITER LD, BALpRICEED,
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5mm

Fig. 25, 72+ o TCTAS RREOREE X UTFHEKORERE

Development of the fruit-body of Caeoma deformans (Berx. et Br.)
Tuseur on a witches’ broom of Thujopsis dolabrata Sies. et Zucc.
A :#ERE2 »H% 2 months after inoculation. B : {4 #H#% 4 months after inoculation.
C:#EE 14 % 12 months after inoculation. D : £ 1.7 4% 19 months after inoculation.
E : L 7%% 19 months after inoculation,

INSDOHAD SMEDERNTT, TACERICIEZ2E0MH 2 & 0D T 2500, EEpEERIC
B2 LRBEODITE LIS h -1,

4. RREORLE

AEO IURFRIIEFRIPICT & 2 TFRERLMRBO B —FICHERENE, SUHFRORS XL
20~30X20 ~ 28 pm, IR FIIME, BIZBRE, K&E315~2X1~1565um, XURTFEIILH
WRD ZIZhRBICTER SN, BFERA, K& S 2~4mm, ERCELONTOEBRICHETZ, SV
FRIRE, 7ZEE, W RERE, EEFCHHL, BAE~REB, K& X 35~60 X 27 ~ 43 pm,
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KDOBE X 2~3pum (Fig. 26, A, B,C; 27, A, B; Plate 16, A-C), £& D HISEEi3% Berkeey M. T.9
PR LHEHEOZNE X —HT S (Table 16), AROWEHF I LHILd Sic B, SURTFD
JerBicE S & Tuseur A3 1895 4EiC Caeoma deformans (Berk. et Br.) Tusevr &4 L7228 5 <
FEbN T3, LiL, BEFEE®LR, STHREOSFICRIVEFHAOEEL S5 LuH6, &
UHRFBROBELDEDBRIEN B L L, Cacoma deformans b DLELZRIEL TN B,

5 WEROAENE

(1) JVBEFORFLREELOBEEFR
BREERCKIIVRFORFLEE L OBKERTE Fig. 28, 29, A-G LBV T, 24EHED

HIFEEIR 5~ 25°C DHEATR 25°C KB TRERNBBRT, »D, RESOMELRIFTH -7,

Fig. 26. 72+ nTASKHED SURTHRB XU IURET

Pycnium and pycniospores of Caeoma deformans (Bekr. et Br.) Tusevr.
A, B : SUHT% Pycnium, C @ X#ifaF Pycniospores.

Fig. 27. TR+ uTASBEREOIT
fBFiR

Aecium and aeciospores of Caeoma
deformans (Berx. et Br.) Tusrur.
A SUBRFEO—IF A part of aecium.
B : IURBRTF Aeciospores.
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Fig. 28.

TRFuTASERESUR
FORFERELOBFR (245
H#)

Effect of temperatures on germi-

nation of aeciospores of Caeoma
deformans (Birk. et Br.) Tuseur
(After 24 hours).

Fig. 29. 72> o TASKEREOREIC X 2RIFNE (2455

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.

FUBRFORFLEBELOBF

FURTORFLBE LOBFAEERTE Fig. 30 OEH0 T, BEAEE100%, 98%, 95 B THRAR

EERR

URFEUOLIES BEFELTEY, REEORFTIORZRL VA, 2% 2 ERFERIHPLVET
L, REEOMUTGEL B o1zo 8IBTIRE -7 BF LT,
6.

HERTH:

AROBEUEELD D/, TAF oIt Lo EOEFERET - 7,
1
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87 92 95 98 100 % 87 92 95 98 100%
RARILE AR E
Relative humidity Relative humidity
Fig. 30. 7270 TASEREIVRTORELEREE OBR
Effect of relative humidities on germination of aeciospores of Caeoma deformans
(Berk. et Br.) Tuseur (kept at 25°C for 24 hours).
Note : 87% : Na,CO, 92% : K;HPO,, 95% : Na,HPO,;, 98% : CaS0,+2H,0, 100% : H,O.
Table 16. 727 0 TA < BURHEORIERE
Dimensions of all stages of Caeoma deformans (Berg. et Br.) Tusrur,
®%® SUMTR | SUMRF | SORTE | &S 0 R T
Author Pycnium (um) | Pycniospore (um)| Aecium (mm) | Aeciospore (pm)
Berkely® —_ — o 37X 50
b R — — 1.5—3 24—37 X 35—55
TE38)
HAL;A 20—28 X 20—30 1—1,5X1.5—2 2—4 2743 X 35—60

1971 £ 5 A 31 H LM ERB/NMNIABGHRATT 2 F n REAK GE#K 20 £4) Lo TA S BRKR AR
ZRBLTROR -7, TERALECERINTOZ IVRTEAKRLEESE L, ChESEL LT X
;o4 FEEHORBEOREMEICETEERAGT 5 5L, —~ALER%E 1 cc ORBRBKICHENS
DEEHTH2OFETERE L, BRELAEEBRERA DU =— L EBTES, T LIE T 25°C
FRBIC2 AAN RS &, BERTLTREBCE N, FREIIVRFERNZNEPRTRTCER
W EEROENE Uiz,

2) EBER

COERERE Tablel7 ICRT, $78bH, SVRTFEEERT L0, SURTFEREEREK
IO TRAT L b Db 135 BE (4.5 pAKR) OEERICT X TOBEAD MEFER L HEOREE
EicafRke, MEROBEREF (BREf2mm, R l1mm) 21 ~HELEULTH3EE2BAL
to UL, SRRICEAEBIRIED S0iih -7 (Plate 16, D), 8, COREREHFIL, 19714E12
AKX (TPA®R) TTREKESIK I mm, EH2mmicEE L (Plate 14, A, B), CORERESF
3B19724E 4 A L (1% EIOBEUCEEZRUY, RES~7AHEKRBXCHHEL, REI~
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Table 17. 7ZXF o TASHERIVRTFIK X Z2EERRESE

Results of the inoculation tests with aeciospores of Caecoma deformans (Berk. et
Br.) Tuseur to Thujopsis dolabraia Sies. et Zucc.

in m X 4 BN B (1971455 A31RA) #oFEAKRE SURTFER
Days lapsed from the inoculation, May 31, 1971,
Treatment Plots Number of] and formation of aeciospores.
tested tree| ., 60 90 120 | 135v | ca730®
SURTERRG | & & \ 2| Z | Z |z
Painted with Inoculated _ - _ _ i i
aeciospore
mass “ " ) _ _ _ _ _ —
Control - - - - - -
SEEEACEN | B E i A e e A
oS Ul F SR 4 - - Z Z H H
Inoculated _ _ - _ + +
Painted with
aeciospore
; S o e e
suspension Control 2 _ B _ _ _ _

Note) 1) REREFFARK Formation of abnormal adventitious buds.
2) XVITFER Formation of aeciospores.

10 AEBUXICAE L, BRET EEAMRICMARZES 1~2cm, iF0.2~0.4cmAkDFEFRELNR
STERRIKE 72 » 72 (Plate 14, C-G), £L T, ZOWEHIOHFHFROMRITIS - 7cfBDIEHAD SUHR
FRB-FNCAE U TE /28, AMCIVHRTFREDONE L s/, RADITHRFHETERUD D
121973481 ~2 B, %7, RASUFBRTFIAES~4 4, B&¥3~4cm, §E0.3~0.5cmickR,
ARSI 4 ~ 5 FEOSTHRARD MRFREIFICBD S (Plate 15, C), 28, F4E 5~ 6 AIIZFTER
IR hROBHAICER L R SURTSED Shic (Plate 15, D, E),
FREBTAFOpSEET AT IICBRET I LREFWLHEL TN, EE5d SECcDCLE
iz,

7. AROETER

ARERSUHRTHA (0) &, IVEFHR (1) #7272 (&), 2 X208 ETECT
LEBMONTWIRAETEDIVETH 24, EFOEERBERICLSL, 5~ 6 AERADTER
KO PR INICSTITR, YFERUCT AT 0OBEEELLFALT 10 AHEARED BER
EEEET D, CORFREFRIBEITHRKICRET 2720 T, SURET, STRTFRELE,
CNOMERINIOEFELFORT, SURTR, SURBTOERITI3~4AE, IVKRFIES5 B
ThHb, SVRTFIZ6 B ELAT TICRENBEET 5,

PEotbD, RREOIVRTFHBTRAF o BALVTRY - BERERERL, SURTFELETIDIH
2HEEBTATEIHP L, COEFREZRTE Fig.310E B0 ThH 5,

8 FIL®

TAF oD TA S BURIFAREDw®™I0 iz Y hif, B 2P ANBEDe s (TF e/ T2
7B «TAr0) RILEODTERBCRETELEV D, LhLLENS, EFEATRINETLAXa (7
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a b c d
ERFEF ! _______ ! ________________ i !
(abnormal adven- N _———
titious bud) S _ P53
=3 U‘#ﬁﬂﬂ% 3 . L T L TN Sy
(pycnium) : IR A .
JURTFR - IR l; Ii
(aecium) o S —e

4. 6 8 10 12y 2 4 6 8 10 12 2 4 6 8 10
—&H (lstyear)§ =%FB (2nd year) | =%8 (3rd year)

Fig. 31. 7R F o TACEKEOEES
Life cycle of Caeoma deformans (Berk. et Br.) Tussur.

: BARHY (infection), b : 3% (formation of abnormal adventitious bud),

L TA KR, MREEER (small witches’ broom with saucer shaped bodies),

P H UDEEREFRRE (formation of new abnormal adventitious bud),
 SURMFBOLER (immature pycnium), f : SUIT TR (mature pycniospore),
: FEER#& T (empty pycniospore), h @ ITEIFHER (mature aecium),

P AUV TERAT (empty aecium).

Ll - B = ]

o) CRROWERENS BT THE -0, Ladic, 1971EIMRERBER L/ K TOT R+
O HARICIRIERBEUSCBRL, SHORBAZE LT 2EANYE L CLRECOIREE ShIRE
EIE-T&I,

FEOER, AROHHIESD L5 ERERBNIAEEHK GRR) MEOoBEBEIROhTH 3 &
HTHBHY, BEHMOTRAFOE - THRRIBREETIRELELONS,

HEESPOD Y, A X LAEICOME LTOR PO WELELI2EALHT T, CORHELLT
T LEMRRC PP - TOZ0ERSIHTIREBLCHDTH S BT EH, EHORERBRERT
b, PIHDRBOBRBTIR Ixicd K, BRENE LEE LT BATh I WEERIREN

BB E S, FEPOWE, KERBERTHROBHBICEROKBERRRBHIKERT I 0 0ERH
MEDERBEREBELTNEY, EFOREEH,S D COBMYMEMTIE SN,

FREB—BERETEE, CNBRRELLE - TRACKRBIPE DL > TERTZHDODX DT, /MIA
EEHRO7 2+ o BRARICE 1KY DG 21 BORNTASERRESE LTI, ARO BHEAR
HEFR, REMEEZET LY, MRTACLHINTHELINTE, LhL, FROFEHDOEL
EARTICRBETHET 2 bOBMEDH 3 b TEl,

RED SVRFOEBIBHEIC DO TOHRSIRY 2500, RERTO IURTFORFRERER
25°CTHoto Fie, BREE B BLULTHASITRTOZIBERSRF L, SVRTFORHEER
15~18COHDOMNENEREINTVEOT, AFHAIVREFRIGEDEETFCEELINIL I,

HFUOR XVRTFAET X 0 OER DY TR S BEERET,, ARozgucid dRIBEE S
BELRWELTOEY, HEBHEHTRALN, REHE, Wl BELEWRNTH -k, EEDE:
BARICXY, REOXUVRTFR 5 ABMYELERECEEMLOBAL, 10 At (94.50H%8) /N H
BEAEROERTREFLETLCLEHLIMIC L, B8, COREATFRBEGERELEET S
M, SUMRTF, SVRTOERRELE, 2F0, BEEN2ERTHICLIBRIN,
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FEH5H THIYOESTR

1. ¥AME

FASFGEPEBEEETET A Y OESCHER, HEF (BB 2185 FREAFHEMETHREL
TERICE TS &, Dierecl)s 1901 i a4 7% Uic Coleosporium phellodendri Dieter & IR T3
W. L. Komarov# 23 1899 5, hEEM) THRE LicBkic X - THRE U Coleosporium phellodendri
Komarov EE—ETH 5 C LA Lic/cdd, BIEIRAEGHEICLD Komarov IK X 2ZELBHAN SR TH
23RN0, 2 LTZOHIR, BA (drigme, RMUe, Es, o), @Es sk ohE (FEmue) 2
Ak ARESERE ShTV 5,

RERSEEHMICENT, KBV BOYBERACSBOESUROBEERERESHERINT
VB EBIUDUD | AT 2 VIR E R WEES L OO MER L P oT, & AHH1959 FEARE M
FOr / FHMFIT I <Y OREREKRITHN, RFIC I BETS 8% B LU TRERRK
LD &Lzt s, AERIBESVROBFVARERICH - TRE Uic, ZWEREOSEFHT
FRIWENEOHUGUOUS LD UOUNIN |3/575 { 7T, B E LTORERRBILZZ L1, £hTEER
REBRICET 5 REEORRLLE, TOWFRI, BH - B4, EBELRECO U THEMLET, &
BO—BRi3 T TICHET AW TH LN, L TREZDREBEONNRAE M THET 2,

2. HEREE RAERE

ERERASHEENTREL S+ Y ORBREICE TN s v~ ¥ (CoHiuOp) £ LI LI
BEEEH HE” MEBEINTE, TLTCORIZ I92ERAEDETAZ N 2+2E LTERR
TWEh5 L AaHcBEMNBY, FTRNBIUARO 3 &itdbe TEM 1 EMNEZ DR ETE2 LD TEE
KERELIZ, UL, SEBOEMCENER F @ UECICRR LY, 1956 FHED & iZERSE
HRER 70000 kgD 5 b, ML T 1000kg (W7%) LR TERQWRELL 5 7t, £77T, C
OXEE LORYEE o CIc T RS R ERANHI T T 21D + SRR T 2700, #EAKPH L
e/ Fh7=Y « TATYEHRMPICEET 2 FNFRIRTHEEERT 24582727, HED T
TCOHEHC Ule s o 7o, FFRBIRHEIC S COFEHCE DO T A = 7 EHHOH 50 haD { Bhvicds,
1959 £ 5 B be], o&E#Hic C. phellodendri Komarov [ L AEIVHFHRERICRHELTINECE
BRE I,

LXK, AEBERENOBELEICES 2 @FNEIRERE LTRAIN TS, 1957 £~ 61 F0D
SMERRBLEL, F30%, 7=V 30%, TH<Y 30%DHERTH 1000 halc 38 X J5EHiED 5 h
fro ESRORE ULBRIBED T 2 v VEHMS CO—HTH DL, TREBLMPSIPLYOEKD
FAFBPEELTOEN D, COFEHR T HOESITAY 1300 m, B LI 1450 m, F§E 10~25 BF
OERT, TEIMEXLREFZERETIRALETE S, REEHRBEASXKEARTE® I LINE,
MEDOEHNBEICE T 5 1958 EOFIRHTIA 9°C, FRIMKER 2500 mm, 1959 4EDLERTFIGR
B9°C, FRIMKEW 2400 mm TEAKRIIOE O S0, HEORRIFFELBHLCE >THOED 5T,
Ut hi- T 4 EOHER C. phellodendri Kovarov [EE L TN A FA LB HEELBELTOEHAT
Y RERL, ELEH S DICRE LIciELEX Sk (Plate 17, G),

COEHBMNBRMEC D 27V ESVROHEREERRW L haTh >/, T0 55 PEHH
ETEOEMBIBE LT A BEEMIIN 3.5 ha, 24kd LTRERKELZS SNIEODBINIBERIZ
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F E w7
Wind ward

[ #&(EF) Healthy

mE Severely damaged
V77 sats8EAh Moderately damaged
MEM Slightly damaged
. EAV-# Phellodendron amurense Rupr.
-5~ HIER The border line of forest plot

Fig. 32. 7a<vQEIURREMHIEE

Map of distribution of t}_1e needle rust of pine caused by Coleosporium
phellodendri Komarov at Otaki, in Kiso Valley, Nagano.

#2.5ha, BEANELERDONIHEMIHN 2B hab b HWREETH - (Fig. 32),

WEMRT 3.5 hadthip 5 1959 FERITHEAMMARAE L, HIE LD -7 Db 1960 FEFROIRAERIC
12, BREOCMHERBRAICENS LERRBURAKARTS »%, T U THINHER, BEHRITENT
b, BRAROERIBAEKRIODPIZDFRTH ol Fio, WEI4~5FEERARCRITELLL, 4
EEBBAB LV 2~ 3 EEERACIBER TS -2, X3, CZOWEMTBED 1960 £5 JicilE
Lick T2, FHEOREMMED T A <Y OHICATREEHELE - {BINEOT, B4 FEEHELD
KIVRFUERINTO I HERHRABREIN,

1959 4F 5 A ABEOWEARL, T THIFEAMEBBIN TR LHSELT, COEIVRER
THIVICBALTBERFTHELE, S0 1FBRLT2ERIREHTIBSDSELBLO
BaDHD R Ihic, 19594 5 AR N E IR OB RIZ—BR LT Coleosporium aster-
um(Dier.) Sy, ICITN 7S, BHEKRAO+7 BEY LICBERTFHED S NEip T, HET7 A LM
EERELZECA, HABIUHEDF FE LB LWERFOREEHEZ L, Coleosporium
phellodendri Komarov (2 L A2 XK ICIZEBAEN IOV EBbD o, £ T HEEETH B FNE
OB EFEDOTHIICDVTHE LI LA, HEMB LCH/NBEROBENICIZRORNFNF
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BEAEL, WERCORMICOELREL TS C LK LI, Fig. 32 KRTESIC, ZZiRREEE
15mEl FDAAD 4R, HE0.3~3mEEDLONH 40K, S0 KD+ EWH -7, TOMRM
ERENBRLSTOT, CCRBESMEBEOMKESE, 1E 10 miFEDONSEEHANFHEILTH B3,
FRZHMELS LOBERTH %, CORIRE > THENFOEFAQERMOEMNC F L EHEMHE U THE
b, XICCDELORER (MEF) BEMOTHwVERCRELTRHEL S0 Lz b0 LT
XN, FRATEIKELFNIBEREVBEIN LN, SROHEELRE S LLBERO—DEEZLL
ni- (Plate 17, G),

3. WE - BEH

1) Th=v_ EORY - B
NA~12B7H=VELCRES0.5~1.0mmD5 S BEONEL, THOLE, KEHEOIURT
BMBEL, ThidBLk4 R EOicR#d 5, 4 A TE~5814F, BZ0.5~4mm, jg1~2mm,
#AES LREXDE, ZERROBRENECET, AR 3X0 3ELEIEN, RBCEOER
KRERBEO/NS AL HET S (Plate 17, B-E), £UL7T, HEBKEELL Ly 3 F05 (Plate
17, F) 22 208EROER, PR TIT TRAES L STRFBBVLELRRT L5115, C
OBBICRFREICSNE L, FORBIEROSURTICL - TEHEESFERINDG, BEEZULEIL
» I TFDIBRRINE ZACEPPHEBOEZEL, RTFMRELKDS & ULENICARERN, ®Rel
RABIKELTONTHIET 20, CORERILEBICHET I LKL, Z0R LIS {REAEL
T3, X8, KROFBOENDIEZ—ETIEVS, BXhkTivYREBTSELLEL, #EOR
R LOBARICIIMNIET 5,

2) FNFLOFHHK - EH

AN FNFEBEOBNDDERNDOD 2 EHESS D, TOFFRREICIDPEOE & Lic
BSBBD LN, $RbD, BRENBOEEDNIZEOAVETR, Z0ENAREICBIhTERT
BERESES L EDR6 A TA~7 AT, BREOERREAKEE L, ERCEAGOMNLE
RFHEBBUIZ L AD O (Plate 17, H), S EKBEEORMAELET 2, 2L T, REEEDOELY
LONOHEENEE S, SOIBATARESLE, EOXHEIRBE, BEEPPRERELY, 90
KREHOERBOKRFUBELEY, BEAONTOERIEDONS (Plate, 17, ), ZD &
SVEFHIBLERCHE UYL LARLSEET 2, ZOKROSOTRERT, LRTFOERLNPZ DI
W, EEOBEREL, RERESH, BEBHDIFIRZSEIIL,

4. WHEEOEE

AEO IUHRTFRIEDHEICEE, EX0.4~1.0mm, §0.4~0.5mm, FX75~125um, %
S8, MTRIZHRE, g, 86, KEX3~5X3m, Ly dXF0S5REOWHEICHIERL, B
0.5~40 mm, {§0.5~2.5mm, FAEOEEML 32~52x 18~32,m, KOHZMBEDILD, &
RSB AR DEL, K&E&13~16pm, HEE3 ~4pm, SURTRIERE, LMK, 5% 1mmOif
EEEL, R&&30~40 X 20~33pm, BOE X 3~5um, ERFHIIEOEICHE, HERELE
L, R&31~2mmTHE, ERFIRE, LHE, EEHEEL, A&¥%25~28Xx13~18pm,
RS, EX2~3pm, KETHERERICHAL, NOE, #0.2~0.6 mm, REHRE, KRFIRAE
BRESR, BHPAET, COEE10~20pm, EFL EHE, K& &70~100 X 18 ~ 25 pm, /I
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100u#m

Fig. 33. 7 # ~VEIUKHE
Coleosporium phellodendri Komarov.

IV TFRB LU X UHTF  Pycnium and Pycniospores
LY FOSD1E A part of Pridermium

: XVJLF Aeciospores D : EJgF Uredospores
 RBPFEBLULJF Telium and tiliospres

t/NEF Sporidium

HEOwm

EFIEAE, BEiRG, EX1mmAs, AEBE®, KE & 20~25X15~18 um, Table 18 izl
F TS S NI Coleosporium phellodendri Kovarov OEIEMEARTH, BEOHUEMEIZ NS OME
Li3iE—H T2 (Plate 17, B-F, H,1;18, A-D; Fig. 33 A-F; Table 18),

5. REMOLEHEAE

1) SURTORFICBIZTEREORSE

BREBCL2IVETFORFLEELOBEBEREE Table 190 &80T, HI2HEANOEESRE
TTiR, BEBSLONNTERETRFA»SRFELMREL, RBRI 15~ 25°C, 45 15°CHHE
TREIRBRTT, pORFEOMEOEb LD -1,



Dimensions of aeciospore, urediniospore, teleutospore and

WERBRBFERE F 3435

Table 18, 7<= EIVRBEOKRTFOHEME

sporidium of Coleosporium phellodendri Komarov (pm).

7z 3 U BT E B F £ I8 /N g
Author Aeciospore Urediniospore Teliospore Sporidium
Komarovl2?
(1899) 18—24 X 26—31 22—35X60—110
Saccarpolt®
(1902) 17—26 %X 24—230 22—35X 60—110

B BE (1938)UD
S. Irto
pied (1962)18

22—32X 32—40

20—33X 30—40

19—27 X 20—30

13—18X25—28

18—30X 60—110

18—25X 70—100

15—18X 20—25

b B oe

1962)149

Sano 21—28X 30—39 16—22X 24—30 18—30X60—110

Table 19. 7 <V E S CHE S VRTOR 2 URTORFEMRRE
FLRELOBREFR KB X UKEKRPICEB T 525°CTORT

Effects of temperatures on germination

BFORFRIIZPEDEED THS (Table

of aeciospores of Coleosporium phellode-
ndri Komarov (after 30 hours).

200, &9 10 BRI SR O/ NRIBE AT,

LSO CRg 12 BRI id 20 pm BT $2 @
BRIt 5, 16BHEHBICREAFEICHTRLD,

BAICRAEEZED, FRFERIIMN 100 pm g
BEBD, MOLERCIIVRTFHOEEH
ROBTHE SN, 24EEBIKIZEARSS

A G% ES " EX L%j(%tﬁ;l%ﬁth

ermination argest leng
Temperatures percentage of germ-tube
C % um

5 12 20

15 47 400

25 30 310

30 0 0

WARTTHY 200 pmpificE L s, - 100 pml

BREOHARLE - T, 48R MBICIZRAIIA 300 pm BIRICILD, TT T THBMNSE,

B SRICIBRAFNR L2 ig{iD,
60 R

i C DRI 600 umyiE &, LRICHE LBERIIBRO BDIEIMD &2 -7 (Fig. 34, A-D), &
EBRTRAGEKTHREBATS, RERBIURFEOBERBICRI L IHERAONL D T,

A

B
C
D

10/m

Fig. 34 7Ta= v EIVRIVRTFORFE (25°0)

Germination of aeciospores of Coleosporium phellodendri Komarov kept at 25°C.
L 1258 % (after 12 hours)
: 16057 (after 16 hours)

: 24B:f5)%% (after 24 hours)
: 485fiH7% (after 48 hours)
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DFIC, By (5K DHic Kl DERMBEE NN,

ZBhREEE 87 % IIRIEE LIcBaicizi

BRI TRFORMLRASE LS RED, SKMBICHY TIC15pm, 12 KM% 180 pm, 241
I 200 pm, 48 FERIERIZ 220 pm, 60K RAHICIE 720 umE 34k L7c (Table 21),
VU ELORBMERDP 5, AEOSVRFIKHIOBHELD S, EHRE 87 X0 ERIKEN1BEDHH

ERFTLCLEBEL DI T2,

3) IUVRFOLEHEN

196245 B 30 Bie 7 = v E Fic BRI i
SURFEERZ 1om, BEX3cmO N 7 RERK
WESHEHREL, chicliiEl, s5R&
4cm, EX7cmDH 5 2R/ NSAIKKAN, FickH
EBOTCABENINESICLIESZ, itk
EHREXDOE 72 U 5BWERBRE, B4
DRENGOEHTIEHICEE, 1pACLKET
BT ORFEMBIERE TR o, EREFHIC
47 BOFEFRE R U SURTFRER, BAL
FTHhOBES 30 ARKIIEECRFEERIETL,
60 HE T2 3 oIfE<7ED, 0 HBRIKREE -
SEFNER I, 188, BRAO ABICENS
ADHY, BROEHTZEBACBNLBEL
D, HDIPREFRIIFH »72 (Table 22),

6. HEHAR
AHEOHRRUEERELD DD, TV BXU
FNFIRLENETND>EFOEREEIT - 2,

1) ThHey~OERERE

Table 21. 7H<=VEIVHESVRTOH

HEOMREE
Germination of aeciospore of Coleospo-

rium phellodendri Komarov at 87%
relative humidity and 25°C,

Table 20. 7% <V SPHEIVRFORF
BoOMEHEE

Length of germ-tubes of aeciospores

in Coleosporium phellodendri Komarov

related to time passed, at 25°C,

T

R fé Lengt% z:fg ogl%n%tube
Time passed| 38 & 7 RS

(hr.) Distilled water| Tap water

1 [¢] 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

12 20 30

16 80 50

24 200 95

30 220 130

48 280 332

60 620 700

i £ RFEORS
Time passed (hr.) | Length of germ-tube

1

2

3 15

6 56

12 183
24 201

48 221

60 720

Table 22. 7H = vEIVHEBEIVRFOLE
gh

Longevity of aeciospore of Coleosporium

phellodendri Komarov,

RElm B AN

Places| Indoor temp.Qutdoor temp.

kept] 2,5—28°C 0.4—35°C
R B3 R.H.* R.H.*
Days passed 60—70% 50—60%
% ' %

0 H(5—30 ’62) 47 47

30 (7—1 ’62) 4 1.5
60 (8—1 ’62) 3 0.5
20 (9—1 '62) 0 0
100 (10—1 ’62) 0 0
126 (11—1 '62) 0 0

* R, H.: B{REE Relative humidity
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Table 23. 7H = VEIVRO/NMNEFC I 2 EESRERE (141D

Result of the inoculation tests with sporidium of Coleosporium phellodendri Komarov

to Pinus densiflora Sies. et Zucc. (Annual type).
R (195948 B28R) #OBRBARBLIUX
#t ®H O# = X 4 | #EAH | CEFOER

Days lapsed from the inoculation, Aug. 28
Tree species Plots Number of| 1959, and formation of aeciospores

tested tree| oo 100 | 150 | 200 | 229 | 250 | 300

THh=Y (454 B M 2 - - - - + + +
Pinus densiflora Sies. et Inoculated — - _ - + + +
Zucc. _ _ _ _ — - -
(4-year-old seedling) C ontrol 2 _ . _ - _ _ —

Note) + : 385 Aeciospores, — : R Un-infection.

ER—1

(1) SEBRFE

1959428 5 28 H /3 FAFBIREEREL, RIRF, NMNETORREEELTHS, 775245
FEVN I h vRAORIE 50 AN, SKICHEZ e 4FEETH~Y 2RO TIRENT BARAREIE - 7.
HEBHEA 2 KR BEREO O D ICBAEE AV @0 EEA L BROMEE L,

2 ¥R

78 105 B 1959 4 12 A 10 Bic STRFHRO FERERYD, 51229 BED 1960454 5 10 Hic
SURTORBERR Uiz, 5%, SCHTRIZFBREL 90 Ao 1960 ££3 7 10 HiTHEL, SURTF
i2I3IT60 BED 6 A 10 BERBE LT ol il o f, 108, HBEHBEARIKIZE > RFESBED S
i -7 (Table 23; Plate 17, B),

EEB—2

1) EBFE

1968 4E 9 A 15 HHESRBRIBAE T BEAICH 52 23/ 5 Eic C. phellodendri Komarov D/NE
FREERETREIDTH D, THTY IEEREL EAR6 REREKTICEY, COECRRES
2T OBEOTMTLEYD, BEKESED0LE=—VETEY, 25°CIC 4Kl %, Z0RyY=
—WEEHIT AN, HENBAD 4 ARBRECID Y CBL2ELAAVLELRINTERREA LR
BET-Tz, BB, BEELLINFOBREL XUCLEGHRADORLIEITIIA 19 BICIY R/ (Plate
17, A),

2 FER

BB 60 BB 19684E 11 A 15 HKBE WV I URT RO BESLBD &h, BE 4 IR h s RB UTH
BEID, FHTFLEDON, 19694, SURTRICOETORETRE, BEZAFED 197043 4
AL Uz, £LT Ly S FOI BB LAORERES562 AEO I9704E5 8 11 ATH 1, €DR
6 A FHE TEURTORBKNBED bhic (Table 24; Plate 17, C),

2) FAF~OEBERR

FEB—3
1) EBFE
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Table 24. 74 <= Y ESUHO/NMETFIC X 2 ERERBER (24E)
Result of the inoculation tests with sporidium of Coleosporium phellodendri Komarov

to Pinus densiflora Sies. et Zucc. (Biennial type).

. ) B (196859 HI5H) RORBANB XUFIUVRT
O X & | #HiE% |oF . .
Days lapsed from the inoculation, Sep. 15, 1968
Tree species Plots Number of| and formation of aeciospores
tested tree 100 500 562 600
. - - + +
YTy (344 | B W - _ T H
Pinus densiflora 6 — — i i
Sies. et Zucc. Inoculated _ _ + +
(3-year-old _ — + +
seedling)
¥ R Z Z - -
4 — — f— —
Control _ N _ _
Note) + : 385 Aeciospores, — |¥IN  Un-infection,

Table 25. T H < VESURHOD SVRTFICL 5 FHF~OBEFHBRER
Resalt of the inoculation tests with aeciospore of Coleosporium phellodendri

Komarov to Phellodendron amurense Rurr.

. ) #E (196056 A1 B) BORBERBIVE
# ®R O ® = X 4 HRAH | BFEE . .
Days lapsed from the inoculation, June 1
Tree species Plots Numer of | 1960, and formation of urediniospore
tested tree ) 2 6 y 8 o 10
N % H -l =] = =]+ |+ ]+
F oo 5 (3FE) Inoculated 2 - - - — + + +
Phellodendyron
amurense Ruer. it Jized — —_ — — — — —
(3-year-old seedling) Control 2 — — — — - — -
Note) + : 5 Urediniospore, — 1 mEAN  Un-infection.

ERNER OB EM TIRE Lz C. phellodendri Komarov @ XUVRIT% 196045 6 A 1 BEEEAKIC L
Tipb, SHA Ll d/3/ FNLIELE2ROER~NFETRA L, U=—VETE->T2ACIT 24
PR - 7cth, E=2—n@BERT UTEAREBN 2, HEBAD 2 KicBEEKTHEERER CNEET
- 7126

@) R

HHEERRD6 A B RIKERTOHRERRL, 5K chhd 82 A%HO 9 A 1 RICREARFNED
bz, HBORBAICIIRFIIED S it - o (Table 25),

EE—4

(1) SEEBRFHE

1968 4 6 A 3 HALiBE I RFAZIBEFERAO T 4 < v Sk THRE SN C. phellodendri
Komarov X2 WEED IVRFAERNT, SKHEIOF A/ FNFIFEL2ROEE~6H 11 RicE
B—3 LRIUAETERE L, MESRAD 2 RIcRBEFEORDV ICRSTELRAVIELE, TXTHE
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a b
LRI ¥ M
urediniospore
c d
ZhaFhEF v ¥
; —e
teliospore
sporidium
'y ;
S UMIT D SR |
pycniospore
Iy |
v
S URBF —e
aeciospore
1 1 L I 1 L 1, L 1 1 1 L L L L L} L L N I
4 8 8 10 121 2 4 [ 8 10 12 2 4 6 8 10 12
| &8 (1st year) 2%B8 (2nd year) 3%FB  (3rd year)

Fig. 35. 7H=VEITKBDOEFER (14R)

Life cycle of Coleosporium phellodendri Komarov which closes within 2 years
(Annual type).

a : PEBETERERTER (mature urediniospore), b : EJRFEEKKT (empty urediniospore),

¢ : KfgF/DEFFEL (mature teliospore and sporidium), d : KJRF/NMETHERKT (empty
teliospore and sporidium), e : 7 7= Y~ RARKY: (infection to Pinus densifiora Sies. et Zucc.),
f : SUVRIBTFHER (mature pycniospore), £ : XIUMIETHRAKT (empty pycniospore),

h : XV TR (mature aeciospore), i @ XTI T (empty aeciospore).

a b
R T ¥ {
urediniospore
[ d
BT hETF ¢ V
teliospore
sporidium
e f
]
S UWRF L! ﬁ‘
pycniospore
h i
! o
S URF — o
aeciospore
1] 1 I I 1 i I I i 1 1 1 1

R g 0 2] 2 4 6 s 10 12| 2 7 6 8 10 12
| #£8 (1st year) 2% B (2nd year) 3% B (3rd year)

Fig. 36. 7hH=vHEIXPEREOEESR (24R)

Life cycle of Coleosporium phellodendri Komarov which closes within 3 years
(Biennial type).

a : B EICERFHE (mature urediniospore), b : EIIFHERMKT (empty urediniospore),

¢ KF/PNETFHE (mature teliospore and sporidium), d : AF/NEFEEKT (empty
teliospore and sporidium), e : 7 h <=V ~NRARKY (infection to Pinus densifiora Siks. et Zucc.),
f 1 SUMIFHEK (mature pycniospore), £ : ITWE TR T (empty pycniospore),

h : AV THEE (mature aeciospore), i : XU FHEKT (empty aeciospore).
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AL UREEZT -7,

2 ¥E

BEE148%06 A 25 BRERTOREERERL, S5 hd5 60 BERD 8 B 25 BIRARTORE
B Lo WS KICH SR L 5D - 7o

7. KROLER

AH IR S URRTFR (0), STRFR (1) 27r=vyHELT, ElRFHA (I, LRFHR
(m), /NMETFR V) 2 F2NFELETBTTHOTH 58, FABEESIUCEERRCIhESEDL
80, CORRVFMTEBEREZETTIH4E, 2EMETIRADH A CEBHLIIINT,

1) AEREE1ETETTHEHE

SUWTREBKBEL T~y HELICEN, BE3 A L8t 5, CORE—ELIK4 A LK
Lw 9FD 3 »EN, SUTRTIZ6 5 LUE TRELSHOND, FNFELARE LI IVREFIRE-T
ET2ERTH, BElTiRe ALahrs 1l A LAoEERITEYL LN, MTRISAFH»S510AL
1% TR <7z (Fig. 35; Plate 17, B),

2) AEREZETETT28B4

FIERUSKBZEL TH = Y HIELREANCSUNTRE, BERIEAT I LR ZOTIONRE
e, oA —EHERD 3B LHICERT S, T LTRUHE LS A LM, Lw 2 FOI 8RN
3, TOROEEFI1FOEFELEOEALZIZRAK TS5 (Fig. 36; Plate 17, C),

8. THEBEEOKREIC L 2 AFOHER

FERIEARET SV EOEIVEER, 4 = VIicEET S Coleosporium pini-pumilae Az-
sukiNe PUAMI TN TRERANT, KEFEFER ~VEUAOEYTHI L, 2hoOBiRiciEzh
ZROREEEORESEN THELDNT 3,

D FFOkE

FNFOREIICIBRPR LT 2/MEFBELNS 25, RERBINMEROEEIVWRTTH2, B
% DEFPOHILYENT 1959 4 8 4 BICETEN, BEHH 3 hafICHIET 5 RPD FHAHRIFL
AETRTEEZIN ., KEOKRBBEEHN 20m, ARV DIR1I0~20cmOBEALH 1 BTERELY
BEIN, CHSREPHICED THEASN:, REBOF N FOERERESh -2 bONBE L, BE
KREBOERTOERSAIRTHIRIZED DN, BE, 7THVITHTAD M7 BERMAITH 1 halc
i, 1959429 B 25 B& 10 A 2 BITH A4 & VKA 500 {584 S iz,

2) RES D RPN

REBR E CFAFOWECER LTEE LT 248, BEIEE Liclzod, —BIOTHICHEE
TROIIRFICEEFE o, TUT, LOWHFLOBERERT, £RFOERRB I LB 5L
Sfze BATI9604FE 4 H LA 55 B L0 ThH <Y 28E L, BEMMETH4FEEDRINE
(EER 2EOR) THADERAZRB LIRS, SILLERT Y RERISNII, -7, EREAH
ZLcklAE, LRV EZHADHEBRBICA NI, DER6 B LA»5 7 A LAKENZFOH
BET-1D, WFERTHOTHT, Lhrd, ZOXELCERTRE I BHNEL -, ZDICHE
1961 4 4 H LA G 8 ARANC S THERAE Ucds, SRR TV RBREAR - @D
T, DTDPEFFELTOEFAFCHERTERE - ED LN o1,



— 60 — AESRETERLE F3M35

9. F&®

FALET H =Y DREFEBIC DOV TTIESE Coleosporium BO/INEFRGIENIZ 30 ~40mMTH A
SEHEEL, F, ERWORBENSMO o/ FNEH5D C. phellodendri Kovarov D/NEFR
BEEEER 120 mTH » o ERE LT B, SROHFMTIRALICF N L OBFABEHEEL T
B, W0mATOTH=VIKEDEDDBRANED SN, Licd-T, hEEESFERAEILE
YEEL, Lrd ERALPEOEOR C. phellodendri Komarov D/NET LR MK S DRE X
DEdRROECEZbDEELLNT,

FNFOFY - BB EOELL - THEMED b, $HHE, FNFOEOAV SORBEEHT
HiE¥, £RFOERSIBIILZLL, BRECHEE LEERMAMEKR Ui, ZORD0RPPEHIMET,
BT - £RTFORESBLUE RBEZEL DI, ZOBICE - TRIRBEICHEOET 2- b
NWTRYASPIRTEI D -, REIBRIBESBMTH - Th, BPEE LI /NEFORRBENE
(BBOTEREET 2, ¥NFOXOBRIPELRMBER ST, Wb 43/ 14 (Phello-
dendron amurense Ruer. var. japonicum Onwi) ERIEINI.

AROEJEFOREMZ Table 18ITRLIEEBD TH S, SVRTFRREREMICERS SN,
ERTFOEZOUEME BIERE 100 ) [Z0R/NIWERS e, MEFIC DN TEREZORESH
BTDEITH %,

AEDXUVBRFIZOVTOHER RS0y, AERTO XUVRTFORFFHEEEL 15°CHET
Hotee T, KPP TR 12EERICRFENDE Ui, IVRTORFERBEEIIVELIKINIT IS~
18°C D EDMBENEWEINTED C. phellodendri Kovarov O XUF S chicdTREZ L5 TH
5o

REIVRFOEENCONTOHREIRY 7, EEORBRTIR, NEHEOIVRFIEIER, BA
DWFTNICRE LA D 90 BRICREFIER 7e SURTOEFNCHEL TR {ERESHOERE
Eh3d 51, A8 SEsh pEEEtC Y Cronartium ribicola Fiscuer D X VAT A FACHEE Li-iE
4, HEEIAENZ 75 BRI (Seauipine 1922), Gymnosporangium globosum % 80 HRY (Wemer 1917),
G. miyabei Yamava et I Mivake @ Ly 5 FERO SVRFE2FICEN 1B S 212 BREGEE L 1917)
HEF L HEDNIAIN T 5D, SURTFOFGRRAMATRIBICRENI S 2 L5 bbb,

AEORBHEAEZ, FE®1928) kD THRYHEFO XURTE AN FNEET I EICL S
THERINTO B, FNFLLEOMNEFICE L= Y ~DEBRITHON TN,

EHW(1962) ZE &L, THVIRIMETFRELROBECRFTLEHELLY, TOROFEELS
BEBR 2 ERICRRTIHADH 2 EBHRAIIN, WD TT-mEERR» RO LEHEETH
3 EBTEDPD SN, UL, REO/NMEFRTH -2 CBALTRERICN BETIE, W1EKE
K2 EHOZ2OBEGOET ZHBEIC OV TIE, BEEEY, EBHEOSL, JEENLEBSITOND
B, SEOEBPSE, chsO0nThe Yk Lk (Plate 17, B. C),

58, ERUD1O(1962) HEEH LT - o BIEICIBEI BV TNETERBERETY, Th=v %
RUDETIHBO_ERNRELE L FIVRTFERRLTRET S E28EL, i, BAER
TRERKTI 506D 6N S (1962) & LTH3W,

B2 FRIEFTIBAC OV THEEOREELLR L TA S &, EROERTINMNETEERIUR
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FHRERE T H, SUCRTRER»SIVRFEREIT620HTHY, EHOZHRIURFBRERK
$T60H, SURFEREI T2 HTHS, SUCRTFRERT COMMZZZAL LA TRV, T
BFHR TIIEEOEROEAH 58 BEL M > THEY, i} HBAMBOIREHDOHEEICES B
DTHA D, 188, WBEELRFREEDT I < VEIVREN, FHNLELTH—OREERTLIED
DPERDPDBLDOERTHE, HEOERT EARFORRICETOHERS SN bDD, BRI
HE K RABTH S T ENELD BN, 2k, TR (1926), FHHE1(1963) B F+ 1 FICIVRTE
BEL, 10 AIRKERTORRESERELTNEY, EED2EOERTIIS HERE M EETH -
et kdpo, SVRFRFINFCRALVCERTEZERERT 2T TOHBL 1 ~2BMEELTINTHA
o Mk, TORDAFMERINS T TORBIIITD, EEOERTI60~80 B THD C Ei¥
BA L7zo

AEISURENIEL2EOEBYDOAEFEREDDIEE, Th=wVics TR 2 hERDK > TH
EPRETECEEBRT P ORAROR EEREET 5, 37, AROAEBFIMBICEDEDSH
CEBMTFRINEDOT, ARICEALTRBLE LLEHBIBOTEEREZHL DI NENS A D, 15,
BHWRARNT A=Y DL IEEEHICENTD, FNEKEDLDTEDILBONIRETH
3&p6, THARYDREAZBRET I LICEBRE O DAMEAR LI, EFLFLET A=Y DA
BRIEVAERDE / FHMBICH 2+ FOFRIE LS LEED TS, COEARBLTREET S
EIUHTALNTOELHE ERFRAICLEZBDOTSH 50 (T HFW), THA-YHELOIUY
FATF DRBEERES Y LHEN & b TEL TR DD TH 308 5T,

FRIAEE N L ERER, 3 DEMICh - TRE LR, RETEED» S C. phellodendri Kovarov
CEETHZVEIVRIRE - BB SN o e, RRRLEDRA, T EEE R, FRE
ETH 5+ FOREGBEEHFATIE, WFNOBFCEOTOHELR/NRICIEDEENTES S
DEBDbNB, FHNFOHEHB—RICHBEILBNCELD, S LAFHEPH»LTIRTXID ICHS
DL T ENTEHRBREDTONEK S,

1, ARICI 2 FEICh I 3 AFEA b D bDAB T, WEDTLBEESRLESICT A7
BREOEDONIBAVBS 20T, FNFORMR1ELT TR, BEFFLTL 35D 54—FR
FTHLLENPETHED, bbAA, COFETHRIRNEL LR FNFOREBHATH 5, SADFNE
it 8 A LAcRBlENtc, £ LT, COBIKIZTERART, METFBERINTNED >72DT, HES
WEBZohicsDEBbLNS,

W6 NATVORELAXVE

1. X h5%

NA=ZYDORLAZIUE (F512558) 1, 1905 4E Distel® 33 Peridermium kurilenes Dieter & &y
Z LIcd D%, 19344 JsrsTap® s Cronariium kamtschaticum Jsrstav L4 Ui MRA SN,
B2 synonym & INTEAND, Lz AT 972 FiEETEEMNIED % Fn— 7 < v HEHkHIC 3L
A& UYR (blister rust) FFLUREHS Fetk /280176 -1U18D10~180) DI ~Af =Y R LA IVRE C.
kamtschaticum Jgrstap &, R bo—TF2VORLAIVIKRE C. ribicola J. C. Fiscaer ex Rasennorst
EEAFEETERFP NS, ZOo05{tE (f. Sp) LT RREBEAELINTVENE, Z TR I =Y
ORLAIDE (£5135%) OREEA Cronartium ribicola Fiscuer ex Rasenuorst, JHEZEFK LA
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TURELTHRS> & & L,

3T, ARVIBECRETZLBMENTH S, BHRIWUERSICET 2 L=V RLAST
ROSHEREHOREBELER L TE 0T, 2OWELERARERL SO THET S, 1T,
Z DHFED—PIZT TloHs L7,

2. BEOREDS

PEUESE TR PRICL - T84 EMR 7V AREHr EB LU LTV T RABETERTL2HR
LTWB /w4, ¥, 19BEMELTIORTERE LTS M=y e, BERTFEERL
THWBV/ YA H =, ZL7T, 1961ERIETAFRALNT ERFEAISRED WD XN TED,
1968 FFEE S T 1R TV 7 AR 7 B TRBOMBAZRE LT 5™ (Fig. 37),

3. hELERRICE T 3 RO SHREE

COHETRERDEBYD, W OPDOFULEFERNFHLTNE BTSN TH 208, REE
LTV REE, HETNT R, ATEBE, BB 2YORHETEEIBEINTN:DT, 1977 4
25 1981 F£E T 5 FHRELETY, ISKEMOPRT V7 2B &, MELC2OTHHEREL
7eDT, ZOWEEOEITR<5,

) ®EE

19784£7 A 26 A, REEES 2700 mAEDRITERE TN = VEE DT, BEMCRR Lt Bb
NHEBRMERA (FEH 30 F£4) & BRAA (B 5 FE) M TEERR SN, ZhoiEly
IFOIBRURVREFORRBEETH > 7z BRAL S 10 mOBHENITHL LEET S hEET
TV VAT DOERICIERT, LRTFOURIED Shl. B8, CONEICBENLIE 19814 T
BEFLOERABEER TRl s his,

2) sl
1979427 A 28 B, & ILER 2400 mASEER OB LER 20O = Y BER T, BEICERRE L

EHEEIN D EHIMERK I 50 £4) M2 ARRB AN, =/ v H~id BRA» L 500mE
HC/NBEP B 108, BRTFOERIFD SN -7,

3) TREE

1979910 H, v—7Y = A KTERERA X O AEHESEICE 5 EE 2700 mA L8 1B 2 T,
AREXDZ £ V2 —HFHEFRHETEE LN L VA H L ERTFOLE LTV 3EXRERE LN, ik
DA =Y EEDICRBRARRRBRING L - 7,

4 KRBEBTE

1960 4£ 8 A 13 B, |HEREY ETEEH — VR 2700 mfHEZ LR RO = v BEH T, KER
A (B0 20 4) 2XERA L, BRAD OGN 20mBNCERT « £RFOEL TR/ VYE Y
< HRE LI, S5IC19784E8H 158 & 198148 A 13 RO 2 kb 2 HEOKR, LTREREORE
BRA GEESEELD) ¥XRE, ERT, £RTOERShIz/ v A< 2RE L,

5) A& G- B

1980 427 A 29 B, EFE~Fb~P LT T, & 2300 md 5H 2400 mAED B BB/~ 4
Y BEERE LY, BRARRRINEL -1, 0k, FERXDIFOBEILEESH 2100 mf
EDNA =V BHERCHBBERARRE 59, 3k, v viHwbRohiaboT,
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6) Ml E

198147 A 28 H, IXXEXRENED O OB LGERAOEEM 2300 m ~ 2900 mD A = v HEEAE
L7chbE, BOW L 2 v 7 AN 1kmfSETEBTRFA G 30 F4) 2 AKEHR, Le3F09,
SVRTFORRRBEETH o7ce TLTNATYDOHOIMDEIARE I VAN <D/NEENDHD, T
NI BRT-OBRBRED b, 8, ZhIDH500m EFTHERA ek 104£4E) BABRE
SNt

D EORBEREREZMIET NI Fig. 37, Table 26 D& BHTH %S (Plately, A-D),

4. F# - B

PEUEMHEON = VB LA I VR, S84 7 ATH~8 A LACHE - BHLRET 248, EHE,
BEOWFNoBADREBEBIHELICIEAL, ARIBEEI KR -T, CZREABO L 3FOI%24E
L, BB TERAD STRTIRET 5, BRACKRLGREER CHNICAROFRY - BESTED S
N5, TNoOBEAR EBMOBRENEELTLILVICEF L, HERICHETET S 08E, HEE
EDOx/vAH=icid 7T A TH~8 A LHE, CERICECORRTH, ERTEEL, 8ATHELDS
10 A bRicpd TARTFHE, AT, METHBETLH, COERE/ VAN REIOLDHE

Table 26. hHEILERSICE T B L =Y STRDOHEE

Investigation of the rust of Pinus pumila R. caused by Cronartium ribicola Fiscuexr
in the Central Mountainous Regions.

} = THEEL/ vA A= LED
W E % A g EEHEOR B ey s ERFHRRE
Date of Degree of urediniospores
Mame of investga-| Altitude B S production of C. ribicola
mountains tion g Number/LArt of tree de- 7}% 8 | Fiscuss on Pedicularis ye-
m[ Py eloping lesion B€ | zoensis Maxmu.
® B E July 26 - 3
Mt. 700 20 Trunk and 530 T+t
Norikuradake | %78 branch
mo®m o July 20 %
Mt., 2400 2 50 —
Ontakesan 1979 Trunk
EfEE GL7
W7Z) Mt | Sept. 10
Nishihodakad- 2700 — — — +++
ake 1979
(North Alps)
ARBFT & (B
LT VTR) Augt. 12 53
Mt. Kisokoma- 2700 5 20 + 4+
gatake 1979 Branch
(Central Alps)
N T B July 29 2300
Mt. - - - -
Yatugatake 1980
s 7w
1\7450 July 28 2600 B oL
t. 5 5—40 +4+4+++
Senjodake 1981 g‘rrz;lnlzlﬁ and
(South Alps)

Note) + : #§K Urediniospores, — 1 fERPF  Un-infection.
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Fig. 37. thifihFEEIC BT 54 =Y SUHOA
Distribution of Pinus pumila ReceL attacked by Cronrartium ribicola J. C. Fiscaer
ex Raeensorst in the Central Mountainous Region of Japan.

PHBEE LIETET B b ONE 8B, 27 ) HORY - BED TV VA F < LIRIEZRAKTH -7 (Plate 19,
A-D; 20, A-E),

5. WEEOHE

N TYDORICET DL Ly 5 FOIRFAR, SUVRTRER, KAB~ERLAE, K&e¥25~40X%
15~ 25 um, BICRFEELEL, —PBEE, BE1~1L5um, FRFHEIERICAEL, #i86, O X
£%0.12~0.25 mm, FEEIHME BEOEIWN2um, =V Vi HvicETL2ERTREEZAE, £
%, B18~32X 15~21um, BE1~15um, ARTHRABEICHEL, LBEMEAR, 2~
HABEL~BM L, COEX0.5~1mm, EE0.03~0,05mm, ARFELMY, MENE i,
FX75~80um, 1§10~20pm, BE1um, MEFERH~IH10~20X 10pm T, E+ED, H
FELD, BEEBO S ORIEME S 1213—F L7z (Plate 19, C. D),

6. HEERER

REDA Pr—T 2R LAIUKE C. ribicola J. C. Fiscaer ex Rasenuorst O HRIEER R 7Y
Ribes B CH 2, LpL, HEERBEELLZ M o— 7=V RLAIVHERBEORER, B
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FRRFVVBOEDL YA A F2, avvdHelisd Pedicularis [BUS -TR1DIB-190TH 72 £ & H3lf
S i,

128, dLiEE (hER) O vV RELAZUHREOPRELS 27 VBDE,, & 7<BHEE
ETH BT EPRIO-IOWBOBO X TERY, Fi, MLUEDONA =V RLAIURED LLAK2E
OFBEES DT EBM ST A O T®ED, iy [IF/HMFICE TS N TV RLAITRS LT
RO DD EHEE SN, A7 YBEPB IO/ v A T~ U THEERRET - 7o,

1D HEBRH

1981427 20 B, Table 27 {TiRd R 7Y BiA$kilZ L TRERD M =V R LA SURBRADIT
IGED (R Ly v A A~ b02sRMTHELL), BRALICRELTHS SVRFERHE
EEATICE LI BEL, INEETRRBEROERICEN Uiz, € LTZOR, HIIBRADEL ®
di CRER) i, 19814E8 A 10 BET20 AENR, T vA <0 2kmTOMKRICHE
L, 27V HRBbR-TRENICEE, 9030 BIKHE L, 48, WHERSUCRFEANZOESE
EEME TN ENORBERICES Lick, Yo—AREPUTHRTLIZY 20 BRIEEY & ERO QLR
Ltk TVYAFREERLIkMTFOKNICESE, X7 )EHIRBR - T HERBBREHE
BRICB W,

2) HERER

CORPHEER % Table 27T RT, THODB, 60 AROHFERICY Y 2 LR RBEHED ONTH
stedl, RN, FHRIY, ¥YIHUFY, ¥y EV s, TVVFTYCEERT, £RFOER
BED LN, UL, HBREE - BEBFDSNL D -1,

BFERBETHEIAINTWAHEER O Cronartium BEIZ, 1)R b o— 7 < yUniseied_ z 7 #
HXB), DA ra—T2Y e nf =y « 2 H<8 (bEE L85 E), D= v—>
NA Y BSOS (I . BTE - KFE D O 3RO EIN TSR, DLOEERROBE, REE
KREELTVENATYOHERDORA =TTV e N A= Y—>RT) « VAHTETH B EHBEID
> (Plate 20, A-F),

7. KFOHEFER

HEENC CHREBBE LT 2hBPILERRCEBT 2 =Y RLAIVROEETRBLEDFD L
B0 TH5 (Fig. 38),

Tihb, AFOIURFHA (1) B, REERIULFONL vV IiCEET7 Bh~TaO»5 85
HEFED SN EH, FAELTHY 2HME 2 BiEE THEEHEHTS 5,

e, PEEFT Y VAN~ LORRTFHA (I) B7ATA»S 8 A LAZTOM 1 »AM, £KRF
H#8 (M) &/AEFHAR V) BREATAPL I/ A B EXDOHET S 10 A AT TO#H1
PRERD ST,

8 F&L&H

RESEOHHEEL 1977 £~ 1981 £0 5 FRIEHE Lo ds, Tl - @EL - PRT VT RESE - b
TNTRERESE - AT H BTV 2AULED 6 1Lt s EF o7, BR800 L 1D, FRITT
KEELTRIGHEO STRTFHR (1), BRFHA (D %, di7y 7”285 HETARFHA (D
Z, 7 A7 ABETLRTER () %, LLTICHIFHQ (0), svRFHA (1), ERTit
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Table 27. ~{ =Y IVK, IVEFIK X ZEESER
Results of the inoculation tests with aeciospores of Cronartium
ribicola Fisner ex Rapennm.
g R EH # X £ E B F £ R F
Formation of Formation of
Test plants Plots urediniospore teliospore
. , &
A 7 ) Inoculated T+t T
Ribes sinanense F. Mazxawa éontrol - -
7% R T Inoculated T+ T+
Ribes rubrum L. éontrgla - -
YI¥vFy Inoculated + +
" Ribes fasciculatum Sies, et Zucc. éontrgii - -
. s B H _
¥y oa 3 Inoculated -
Ribes alpinum L. var. japonic- it iicd _ —
um Maxiv, Control
o s '
Yrrvy s Inoculated + +
Ribes ambigum Maxim, (‘)ontr(%i - -
TSV AA T Iﬁculaﬁd T Tt
Pedicularis yezoensis Maxim, (\Dontrc}? - -

Note 1) 3HExSEH 198148 7 H20H Inoculation experiment started on July 20, 1981

2) 3 # 19814 9 A208 Result of inoculation was examined on August 20, 1981

3) + : 3% Infection,

— : f&Z%  Un-infection,

b
suUlay } ‘
Aeciospore h—
ElT i ¢
Urediniospore .
e f
% F ¥ i
Teliospore
g h
N4 F ¥ 4
Sporidium
7 8 9 10 A
July August September October
Fig. 38. A4 =Y SUHKOLEFER

Life cycle of Cronartium ribicola J. C. Fiscuer ex RABENHORST.

a : XTI (Mature aeciospore)
¢ : EfaFRR (Mature urediniospore) d
e : KPEFER (Mature teliospore) f
g : /MEFFER (Mature sporidium) h

b : XVETHEMRT (Empty aeciospore)
: BRFHSHMAT (Empty urediniospore)
: RS FERKT (Empty teliospore)

P /NETFEER#T (Empty sporidium)
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R (), £RFHR (D ZHRELTHBOT, EEXFCIGEN L-ORREESCRFHA (1),
Eig it (D), LMaFitf (D, MEFHA AV), REBEFHEEURTHA (1), ElRFHA (D,
LfaFHA D, MEFHA AV, BEEEERFA (D, s vRFiHR (1), BElRrTFHR
(I, £BEFHA D, MEFHA AV D 411EWD 2 &iTE b, TV T ROIELE, \TrEOH
WLE, ETVTAOEBINESKRBETH 50, FEBLUVEZTORENER» OS5 &, PRLUELE
DA =Y ICRAREPIEDECHRCREL TS D LEDN S,

2k, hIFLERE DA TIRIMEE TR AE L, BREE, X8, KRAZLEHETT K0TS0,
FoEMFTRAREL, JUEE, ERLICSRE-P LTS ZEBHEIN TN 5,

hLEREICEYT 2 EFEHRREEE, ENE, BEESERBENCI/NERTINSA ta—T= Uk
PFdie D, ESUMEORBRRPCRF av ey ay, X oY BEAWICHZDEELTN S,
BREDLZ S, THoOEMHMB XCRBRPIZRPFRZE CTOROY, KRSHZ D LB L
T3 T EMIF S DT 5 T & fD TWRUDIH-IBBDID-100 JpiEED R+ n— 7=y DFERT, &
HickBd 55 2 v v a vOFEERRELNE 201, CORFIRENTH EERBE~OBRERRKI
BERERBLELL > Tl

FRRBENIANA =7 OERE, BRBEBICERLTEARDO L 5 FD 5L, HAOIVRTE
EU,18E, /v A2 OERICRRBOERTERRT 2O THENRRALLTWRETH 58, 1973
FEEFRERAA =Y L OEEAA vV AR T 3 EERRMR X UYK Pine to Pine rust (Peridermium
yamabense Sano et Taxamasar) L L7-9BOL8  r OFERZETIIHECHEON, BETLEE-T
RETHEBENEND D, MEORYE - BHREHLTH S, B8, AEBIEE CRERKEHY
FRERE L, Fi, B TE ABFEERELICRNHINTH 20590, difESFIC S5
A UT0 2RSS 5,

hIGEHRICRE LT BN = VR LAIREO SURT « BIRT « £R_F « /MEFEZHELT
BHIHER, ATEY, BEWLOERLTOIAEHEBIERLUTE ~ 7,

REHDBRALTRE L LIVETFEACTIREOR S VBE 2V VA v ICEERBRET -2 &
A, 0RRICABEORSVHE 2V VA< LicERFORBRLBED bhl,

DR, LiLo SIREIZHE - AEFW, AEVOTD, BE - AE®OHCELNEA T
TV enARYSRTY VA HTHRTHELLENBODEL 5T, REELAD N4 =Y RLASUR
OV TREBRBREEWE L THRLR, BHEELY Y44~ HiCRERL602 L2500, BA—F
HTH L ARENEN, EH - RELE, AR IVRTOEREILEETI6Eha~7TA LA EH
LUDUBBD T A, mPLUESE TR IS 7 B Ta~8 5 LR¥® T, HEOMIN1»ED
FHBED SN,

BIE KEERLER

BAEO PRILEHIT2IRSHETHY, [ESHRIHTH DL, Fig 39 IKRLLEBYEZROSE
B H LBREHEMERR LTS, UL, HEEH1955FLD OB ORMKFECOOTRHREL
el s, TREOHEMKRPICRTFOSHECLIHREOE,, HTFHITL 2 IVRBEHICRELT
FELOHERZHELTOAT S L, SURICETEHER, —RORBLEEWTHEFREY o7 DH
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3100 po o IFHBRENS & &Y Areas in which the species is relatively abundant. ——F-]
3000 f——— ~mmeo--oee FHBED L/ & 2RT  Areas in which the species occurs less abundantly.
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Fig. 39. REERRENICHLT 3HEHOEELBEAHE Gk %k 1951)®

Table of kinds and vertical distributions of coniferous trees
(Yasaka Havasm 1951)% growing wild within the jurisdiction
of Nagano Regional Forestry Office.

ERED BHLHE0T, BLOBADSTRICOVTIRREALFERTONTOEY, 20T, %HE
RPBILEGTHIERO SCRICET 2FEZEL, LOSITHERENLY I Vue IDTA CBE -
YIHET P T s XTI NEDESVR - F 7 FOIVFH + TRF DO TACHIE - THTY QDEXY
WA= YDRLASURED 6 EARY, 196045 » & DBEMR - FEETRET - M B - HWEEO
ERENEE - BEERS JUEBRR SICET ATIEE BIth Lico £0% 10 b 2 TIEORE,
CNODOREDEBRZBEIVIOPICT 2 CENTERDT, COMELKICH LEAZEATO 110,

27, TRLERFICET 2 SUROMEDEEMIC >V TR 2,

Fig. 39 b fILEHIR IS99 % 40 B BERM AR L1z,

PSR & SBEASE Y 2 LB, Fig. 4090 THUILHEEEY, TV 7Y « b Fev ATk
&?%10&E®ﬁ£ﬁ*ﬁﬁﬁtéﬁwﬁééo~ﬁ%@ﬂ@ﬂm-m@ﬂﬁuﬁvﬁ-v4ﬂﬁ£®
FRLERPEZ (, HEMRBAE - sa<y . They 23 . YL W0BERETSHS, LIDC s
25, MEMLERFCRAROETHERORENEKAH LTS C Entbh b,

HRORZOMMLEHTORENHE 4 EBDICKSL, EHEEE (0~500m) K+ « 4 XK+ »
NAARTY BIYH e THIY 707V B/ FHTTRBETRXZIH U, LS (500 ~
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16681 % B £ |- =~ m e -
B E
16004 Mt. Yubari
e (SHRE D% 2 &RT  Aveas in which the species is rclatively abundant.
, . T FHEE DL & %TT  Areas in which the species occurs less abundantly
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Fig. 40. JtiMSRECBY X EEBORESH (ET o1

Vertical distribution of main tree species on Mt. Yubari in Hokkaidd (Kusaka et al)12"

1500m) €A F A4 « F o EH Y c NALXHF P eIV - IVIFEI ATV YTHRITIN
Ao PTEeEANTEI o ANEI «TIXFNFEI e a2V HFavkryaTayetfazry R
FeavrerBIU7TRFod, BEHLH (1500~2500m) KAF Y FEY « YN TFYIFR T
HINFTY e AFTEI L ARYNE ¥ YHEF D axyH e TaveyvBLEIaN (X
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a) A, Bl (2500~3200m) ZnA vV E I XA ABRHE LTI ER/EL TN S,

LU, PEo 40 BOSHEMICit Table 28 IRL2EHD, MBEIEISE OSTREOFET
2 & biﬁ%l”ﬂo)ﬁﬁ)%) ~88)86)49)50)63)66)89)75)81)82) ~84)86)93)99)111)112)118)126>151) X n‘ti; D , D I:I:\ e Qi %@B{
g & LI ERES 6 BOREDIE D, THYDEIUR Coleosporium asterum (Diet.) P. et
H. Syoow, 7 H =YD 35 Cronartium quercuum (Berk.) Mivase ex Smirat, #7532V RFELT
RIS ICHEREZ % Melampsora larici-populing Kiesany B LU I v < » 7 VY VIREELT F &
KESEZ 5 Gymnosporangium asiaticum Mivase ex Yamaoa 5 EN L OHhOEERELH L, ®
o, SERFAORRA L L EEREOBEL SURO LOBBFIRAHLTOE L EBH6NTN S,
LieiioT, COMBREDTZSVRICETIFIRTIEDDTEECHY BAKKET 2 LBEE XN
Tz,

SEFEARE LY F V0T « ¥ YFET OB b ATUNE YT 5 « TRFuBLUTH=
Vi, COMWRICESZEEREHRMBTEY, A <Y bBILHOBEMHICRL L0 TERNEE
THHCEDD, ThOoOMBLRETIREOREEZAML, Lhd, 4£3 - AE - EFEIZW O
TElz i, PRLEETORERE L, WIXDLOEBMPBTE L DEEL S,

DER, FMLUEHMHICET 3 SCRORAOLERIC OV TRET 2.

BAD I UVHRIZE—-HEI X HMALD bBEOBIKICL D EZ L BRBTRSH, T, 5550
DHE UL R, FTXID2THT - THKT 2 ATEREXD b, BAPEREREEZZOFTTIOREILT 2
FREFEC IO LS RBENTRENS,

T OMFITE I 5 1955 £ & D 1982 £ & T REEHRENO MEREHERXE Fig. 41 & Fig. 42
DEBDT, #7<YOERERE, 1969FETHALE LTABMIKRBRLL, e/ F - ThHwYy U7 V0%

1 PYEBRUY IR EDEKSETDh D253,

Efo, COMFETRIEENBHORDICH, ATHEKICR > TRAEFEORA SRF SNHDTH
%o BHMESSHRATIE Table 28ITRLAX S BITHORENTH SO, RAFFHEIHEASH
NITEAPTER L RIUROPIBENE LB B30T, SUROENBETEING, LT, HHE
FHEESUROMIRBECLIDLO BN BIEDOT, 0D SFROBERBE U TE BRI
AEZ OWRETT -1,

SIS EMERRE LB L SURBOIHMICONTEERT 5,

SEHE L7z 6 BEDKT - EHIZ Fig. 43, Table 29 O& B0 TEHD, HE Uk 6 BOKRERE
DHIE HI5) 77170036520 ~58)86)49) 60063266 69)76)8L) ~B086) (K SLoAT) & KMERKIS A (EESTE) B, Table 30
DEBOTH B,

thEHBBE, v7YV0EIRREERELOBEBRE TKESM L 700~2200 micEEHH S 208, AR
iCEtEd 5 Melampsorella caryophyllacearum ScuroTER |3 ZN298DUD o PUESDID 34, JL¥EHE
DTAPFLY « TA P F2YBIU MO EIROAHBLEHEINTNZWM, ¥y Fartve
LAY NFRERRAS BEDCKESR L 1200 ~ 2000 miCEBIHT 205 AMICHFLET S
Chrysomyxa abietis (Warir.) Uncer®80 [ZAMDIZH LEHED 74 2V < Vi d SHEHRES LT
BEUN 40 S5 IATR ML EFRE TRESHL 710 ~ 2590 mF THEASGT 54, REHICHFLETS
Gymnosporangium miyabei Yamaoa et I. Mivake (ZAMSPUDTH 7 5 D3, TEE « AMNPUPD ¥



Table 28. R ILEMHICOM Y 28RO SUHRBE—EH

Table of coniferous rusts distributed in the central mountainous district.

faFi S
& B Stage of % Stage of hEBEEOHEEZ
Tree the Scientific name the Alternate host
fungus fungus
Taxus cuspidata Sies. et
Zucc.
F v 7 K 7
Taxus cuspidata v. nana
REenpER
F o+ KA ¥
Torreya nucifera v. radicans
Nagar
Torreya nucifera (Linn.)
Sies. et Zucc.
4 2 # ¥
Cephalotaxus harringtonia
(Knight)K. Kocn
NA 4R Y
Cephalotaxus harringtonia
v, nana (Naxar) Reaper
£ g 0. I Uredinopsis ossiformis Kamer O. I | 35 %7 35Y (Dryopteris austriaca WoYNAR)
Sies. et Zucc. I y¥=e~_R=v 4 (Dryopteris monticola C. Cur.)
Abies firma 0. 1 | U struthiopteridis Sroruer I. W | 7%V 5> (Matteuccia struthiopteris Toparo)
0. I | Milesina exgua (FauiL) FavrL ex Hiratsuka, .| I, M | AV ev 4 /57 (Dryopteris lepigera O. Kunrzr)
) . a8/ 4 v 7 7°<= (Dennstaedtia scabra Mooze)
47k x93 (Hypolepis punctata Mert.)
| v 4 75 (Polystichum Braunii Fiz)
N . . . ) : | 4.2F (Polystichum polyblepharum PresL)
0. I Melampsorella caryophyllacearum ScaroTer I. m 3 3+ 74 (Cerastium caespitosum GiLip. var.
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Table 28 D3%

HaFit [REwA
Stage of £ Stage of B FOEY S
Tree the Scientific name the Alternate host
fungus fungus
ianthes Hara)
sa~ (Stellaria media Cry.)
U7 4 v 3 0. I Unedinopsis filicina Macenus o, m 2 ¥ <=7 5 v (Dryopleris Phegopteris C. Cur.)
'Sqlg:fse:t oﬁzlfp i 0. 1 Melampsorella caryophyllacearum ScuroTer . m 2 3 F 7Y (Cerastium caespitosum GiLis. var.
ianthes Hara)
Nax (Stellaria media Cry.)
I IpxE
Abies homolepis v. umbellata
WiLson
TAEY M F=Y 0. I Melampsorella caryophyllacearum Scuroter Oo. m 2 2 F 74 (Cerastium caespitosum GiLis. var.
Abies mariesii Masr. ianthes Hara)
X (Stellaria media Cry.)
IR (Y7EY) 0. I Uredinopsis filicina Macnus I, m I+¥ <7 7t (Dryopteris Phegopteris C, Cur.)
Abies veitchii LinoLEy 0. I U. kameiana FauLL oI. m 7 5 & (Pleridium aquilinum Kuan)
0. I U. komagatakensis Hiratsuxa, f, O. WM | ~tv/xaY¥ (Athyrium yokoscense Curist)
0. I Melampsorella caryophyllacearum ScuroTER oI I I I F 7Y (Cerastium caespitosum Giuis. var.
ianthes Hara)
~a~ (Stellaria media Cry.)
T A ¥ 5~
Abies veitchii f. olivacea
Kusaka
ho7 o=V 0. I Melampsoridium aini (Tuum.) DiersL . M | ¥+ 7Y (Alnus firma Sies. et Zucc.)
Larix leptolepis b XYYy 7Y (Alnus pendula Matsum.)
(Sies, et Zucc.) Gordon F A%y 7 (Alnus Sieboldiana Martsum.)
Iy F (Alnus Maximowiczii Carr.)
0. 1 M. hiratsukanum S. Ito O. T | ¥~~~/ F (Alnus hirsuta Turcz.)

Fy
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Table 28 D3%

faF3% HFit
g & Stage of Stage of iR X OEYE
Tree the Scientific name the Alternate host
fungus fungus -
B A 0. I O. M | ¥X v/ F (Alnus Matsumurae CaLL.)
Larix leptolepis ¥y ) F (Alnus hirsuta Turcz.)
(Sies. et Zucc.) Goroox a8y Y=~y /% (Alnus tinctoria Sarc. var.
microphylla Nakar)
0. 1 Melampsora L-capraearum (Dc.) Tuumem O. W | 5y 2% F¥F (Salix Bakko Kivura)
0. 1 | M. epitea (Kunze et Schm.) THRIMEN O. I | =/ % F+F (Salix rorida LackscuEwiTz)
V') B 7%+ ¥ (Salix Miyabeana SeEmeN)
F# 3 & (Salix sachalinensis Fr. Scam.)
R ¥ FF (Salix Kinuyanagi KiMura)
0. I | M. larici-populina KrLesanx 1. R 58 (Populus nigra L. var. italica Mogncr)
0. 1 | M. larici-urbaniana Matsumoro O. I | A&,y FF (Toisusu Urbaniana Kimura)
0. I | M. populnea (Prrs.) Karsten . £ 7588 (Populus nigra L. var. italica Moexcn)
THI/ ATV
Larix leptolepis f. rubescens
(Inokuma) Havasni
4 7 & 3
Picea bicolor (Maxim.)
Mayr
Picea s':;li;(as—‘;w/ae,\fiYAsm m Chrysomyxa abietis (WarLr.) UNGER
VIATINE
Picea bicolor v. reflexa
Suirasawa et Kovama
R A 0. I | Thekopsora areolata (Fr.) Hacnus O. I | ¥ Y425 (Prunus Ssiori Fr. Scam.)
l(’szcea Jiz%enszs c . TV /97 X¥FI 5 (Prunus Padus L.)
s, et Zucc.) A“‘_ il Chrysomyxa deformans (Diet.) Jaczewski
0. I | Chrysomyxa ledi De Bary H53T7 A2y Y (Ledum palustre L. var.
diversipilosum Nakar)
Ay Y (Ledum palustre L. var. nipponicum
Naxar)
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Table 28 S3&

[EA [iEiA
Lo i Stage of Z Stage of higEEOEHNL
Tree the Scientific name the Alternate host
fungus fungus
0. M | =4y vY Y (Ledum palustre L. var.
diversipilosum Naxar)
0. I | Ch. succinea (Sacc.) TraNzscuEL O. II | +:5+ ¥+ 27 F+4% (Rhododendron aureum Geowrer)
IND AV v 7+ 4 (Rhododendyon Fauriae Francn.)
vant vy 734 (Rhododendron Degronianum
CaRr.)
v v 27 +4 (Rhododendron Metternichii Sk, et
Zucc.)
b v e m Chrysomyxa abietis (WaLtr.) Uncer
Picea jezoensis v.hondoensis| 0. 1 | Ch. succinea (Sacc.) Tranzscmer H. I | £33+ 2 F4 (Rhododendron aureum Georer)
(Mavyr) Remper NGV y P F 4 (Rhododendron Fauriae Fraxcn.)
varFyy 7 F4 (Rhododendron Degronianum
CaRrr.)
v % 27 +4 (Rhododendron Melternichii Sies. et
Zucc.)
Pice a“‘;e;jyz]mﬁa?’stu\z:s:.sw " m Chrysomyxa abietis (WaLrr.) UNcer
b A NG E ]
Picea maximowiczii ReceL
VAN B - 0. I | Chrysomyxa succinea (Sacc.) TraNzscHEL O. I | &5+ % 2 F4 (Rhododendron aurewm Gceorer)

Picea polita
(Sies. et Zucc.)Care.

NI BV y 7 345 (Rhododendron Fauriae
Franch.)

DA:Par S / ¥ 7 4" (Rhododendron Degronianum
Carr.)

¥ ¥ 27 +4 (Rhododendron Metternichii Sies. et
Zucc.)
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Table 28 D%

Ja-FiE faFi
Stage of Stage of hRAEEOEYE
Tree the Scientific name the Alternate host
fungus fungus
TRYNTE S
Picea maximowiczii v.
senanensis Havasui
a2 % #H 0. I Thekopsora hakkodensis S. Ito et Hiratsuka, O. M | »~F kY /& (Eubotryoides Grayana Hara)
Tsuga diversifolia f. ex HiraTsuxa, f, tasand e} )% (Leucothoe Grayana Max. var.
(Maxiv.) Masters glabra Komarsu)
g7 Yunt kel /% (Leucothoe Grayana Max.
var. glaucina Komwz.)
0. I T. vaccinii (Wint.,) HiraTsuka, f. U. I | 77 ¥~ (Hugeria japonica Nakar)
# Y% (Lyonia Neziki Naxai et Hara)
7 av zxa (Vaccinium axillare Nagar)
+ v ¥ (Vaccinium Oldhami Mia.)
Z AR 7 F (Vacinium Smallii A. Gray)
s u=w 2 % (Vaccinium uliginosum L.)
ak &% (Vaccinium Vitis-Idaea L.)
Tsuga “siebol dii CARI:. i Chrysomyxa tsugae Hiratsuxa, f.
T oA o= Y 0. I | Cronartium flaccidum (Avrs. et Scaw.) Winter | I, II | &+ 7 ¥ % (Paeonia albiflora PaLL. forma
Pinus densiflora Sies. et hortensis MAxiNo)
Zucc., Rz v /¥ 2 (Paeonia obovata Maxim.)
K& v (Paeonia suffruticosa ANpr.)
0. I |C. quercum (Brre.) Mivaee ex Smiral I. X | +5 (Quercus serrata Tuuxs.)
%1 (Quercus dentata Tuuxs.)
0. I | Coleosporium asierum (Dir.) P.etH.Syoow | I, Il | / 2 ¥ (Aster ageratoides Turcz. var. ovalus

Naxar)

Y aXxs (Asier ageratoides Turcz. var. adustus
(Maxv.))
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Table 28 >3%

B H

Tree

B
Stage of
the
fungus

Scientific name

£

i
Stage of
the
fungus

HE X OGS
Alternate host

T A o= Y
Pinus densiflora Sies. et
Zucc.

. bletiae DieTEL

. clematidis-apiifoliae DieTEL

. clematidis BarcLay

. horianum Hennings

. lycopi P. et H. Syoow

<< a4 (Melampyrum roseum Maxim. var.
japonicum Francu. et Sav.)
3 2+ (Aster Yomena Maxino)
Yo a¥y (Aster rugulosus Maxim.)
v 5 ¥=F7 (Aster scaber Tuuns.)
+v =X (Chrysanthemum satsumense Maxkino)
v 5 v (Bletilla striata Reicus, FiL.)
x4 (Calanthe discolor LivoL.)
ay 5 v (Liparis nervosa LivoL.)
v F5 v (Phajus minor BLuME)
K4 v R (Clematis apiifolia Dc.)
AHpy a9 XN (Clematis lasiandra Maxim.)
5 w4 v (Clematis florida Tuuns.)
ZFA K2 v 2w (Clematis formosana O. Kunrzs)
HY 7 = (Clematis patens Morr. et Drcne.)
v =y (Clematis paniculata Tnuxs.)
YWFEF 3 (Campanumaea javanica BLume var.
japonica Makino)
Y= vy (Codonopsis lanceolata Benrn. et
Hoox. FiL.)
N7 7 (Codonopsis ussuriensis Hewmst.)
kX vy ¥ (Adenophora nikoensis Francu. et
Sav.)
Vv 233 (Adenophora remotiflora Mia.)
YY) Hx =TI (Adenophora triphylla A. Dc.
var. japonica Hara)
b F ¥ % 3% (Wahlenbergia gracilis A. Dc.)
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Table 28 >3%

Tree

[REE
Stage of
the
fungus

Scientific name

faFiE
Stage of
the
fungus

hHBEXOEHE
Alternate host

T A v Y
Pinus densiflora Sies. et

Zucc.

0. 1

C. pedunculatum S. Kaneko

C. phellodendri Komarov

C. pini-asteris Orisaimo

C. plectranthi BarcLay

C. tussilaginis (Pers.) LEveiLLE

on. m

R 7 FTHI (Saussurea gracilis Maxim.)

V&4 bk Vs (Saussurea nipponica Mia. var.

sendaica (Fraxcu.) Osnwr)
F7 TH 3 (Saussurea ussuriensis Maxm.)
YNRXe &4 (Saussurea triplera Maxim.)
F7%" (Phellodendron amurense Rupr.)
E o/ Fg (Phellodendron amurense Rupx.
var. sachalinense Fr. Scum.)
H+ v aXys (Aster rugulosus Maxim.)
V5 ¥=2X s (Aster scaber Tuuns.)
/¥y (Callistephus chinensis Ners)
A AN *F a3 (Isodon Kameba Oxuyama)
Y ws/~nw 1 (Isodon inflexus Kupo)
t ¥4 a2 (Isodon japonicus Hara)
A 7¥F 5% (Campanula lasiocarpa Cuam.)
I¥wvwwat (Melampyrum laxum Miq.)
<< a3} (Melampyrum roseum Maxmm. var,
japonicum Franch. et Sav.)
Y74 7= (Senecio Pierotii Mia.)
=4 & HF*X v (Senecio nemorensis Linn.)

Faykvyaay
Pinus koraiensis Sies. et
Zucc.

Cronartium ribicola J. C. Fiscurr ex
Rabenhorst
(Cronartium Kamtschaticum JsrsTap)

27V B (Ribes sinanense F. Marrawa)

F v = (Pedicularis euphrasioides Stern.)

3wyt # < (Pedicularis Chamissonis STEVEN
var. japonica Maxm.)

YA <X 2 (Pedicularis resupinata L.)

/vt K= (Pedicularis yezoensis Maxm.)
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Table 28 H3%

& B

Tree

=P
Stage of
the
fungus

%

Scientific name

faFi%
Stage of
the
fungus

B OESE
Alternate host

Favutevyday
Pinus koraiensis Sies. et
Zucc.

0. I

Coleosporium cimicifugatum Trumem ex
Komarov

C. eupatorii Hiratsuxka, f.

C. neocacaliae Sano

C. yamabensis (Sano) HiraTsuka, f.

H. I

A avyav< (Actaea spicata L. var. nigra
WiLLp.)
Y55y av~w (Cimicifuga simplex Wormsk.
var. ramosa Maxim.)
b 3 ¥ Y ,35F (Eupatorium japonicum Truns.)
3Nk A FY 33 (Eupalorium japonicum var.
tripartitum Maxino)
Y7 v 3 VY (Eupatorium Lindleyanum Dc.)
3V NE 3 FYNF (Eupatorium sachalinese
Maxkino)
H=awvxY (Cacalia adenostyloides Francn. et
Sav.)
€ 3 IHY (Cacalia delphiniifolia Siks. et Zucc.)
3 av el (Cacalia auriculata Dc. var.
kamtschatica Koinz.)

a7 2= (Cacalia hastata L. var. glabra Lepes.)

Ny Dy (Senecio palmatus Parv.) .

aw Y v (Senecio flammeus Dc. forma

glabrescens Hara)

4 v (Senecio nemorensis L.)

7 % (Pelastles japonicus Miq.)

T & & 7% (Petasites japonicus subsp. giganteus
(Fr. Scam.) Kitam.)

= - T v B 4
Pinus parviflora Sies. et
Zucc. )

Coleosporium cimicifugatum Taumem
(=C. actaeae Karst.)

wA avy gvu< (Aclaea spicata L. var. nigra
WiLp.)

YT vFvav= (Cimicifuga simplex Wormsk.
var. ramosa Maxim.)

W
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Table 28 >3%

RS A faF7
Stage of = £ Stage of hEFEOEYL
Tree the Scientific name the Alternate host
fungus fungus

3 vy 0. I | C. eupatorii HiraTsuka, f. O. I | &3 FYsF (Eupatorium japonicum Tuuns.)
Pinus parviflora Sies. et 2wk 3 FY s34 (Eupatorium japonicum var.
Zucc. tripartitum Maxino)

7 gz (Eupatorium stoechadosmum Haxce)

Y7 v a ¥Y (Eupatorium Lindleyanum Dc.)

a3k 3 FYs5F (Eupatorium sachalinense

Maxino)

0. I | C. neocacaliae Sano O. I | #a=av=eY (Cacalia adenostyloides Fraxcu. et
Sav.)

P H Y (Cacalia delphiniifolia Sws, et Zucc.)

agxY (Cacalia auriculata Dc. var.
kamtschalica Koz.)

a7 zxwV 9 (Cacalia hastata L. var. glabra

Lepes.)

NIy (Senecio palmatus Paii.)

aw Y 4 (Senecio flammeus Dc. forma
glabrescens Hara)

*4& v (Senecio nemorensis L.)

0. I | C. neosenecionis Sauo O. M | ~va vV Y (Senecio palmatus ParL.)

F2& v (Senecio nemorensis L.)

0. I | C. paederiae DiereL ex Hiratsuka, f. O. I | ~2VHRX5(¥4 bs3F) (Paederia scandens

MerriLL)

0. I | C. yamabense (Sano) HiraTsuxa, f. 0. I | 7% (Pelasites japonicus Mia.)

it

'
14 1
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E A o<
Pinus parvifiora Sizs. et
Zucc.




Table 28 23X

B o

Tree

fa-F3%
Stage of
the
fungus

¥ £

Scientific name

a3t
Stage of
the
fungus

HREEOHESE
Alternate host

FAYEE B
Pinus pumila (Pall.) Regel

0. 1
0.1

Coleosporium fauriae P. et H. Sypow
C. neocacaliae Sano

C. pini-pumilae AzpukiNa
C. saussureae TuumeM

Cronartium ribicola J. C. Fiscuer ex
RABENHORST
(Cronartium kamitschaticum JgrSTAD)

Peridermium yamabense Sano et Taxanasui

n. m
o. m

A 74 F av (Fauria crista-galli Makivno)

Hh=a9 %) (Cacalia adenostyloides Fraxcu. et
Sav.)

S#Y (Cacalia delphiniifolia Sis. et Zucc.)

£
I 3 avxY) (Cacalia auriculata Dc. var.

kamtschatica Kowz.)
37 2=y (Cacalia hastata L. var. glabra
LebEs.)
v a7y (Senecio palmatus Parvr.)
aw ) vh (Senecio flammeus Dc. forma
glabrescens Hara)
F4 v (Senecio nemorensis L.)

&N AT (Saussurea acminata Turcz.)
5 2 TH I (Saussurea nikoensis Franch. et
Savar.)

F 2 7Y I (Saussurea riederi subsp. yezoensis
KitAMURA)

2 7" V@ (Ribes sinanense F. MAExkAwA)

F ey H< (Pedicularis euphrasioides Stern.)

a vy < (Pedicularis Chamissonts STEVEN

var. japonica Maxiu.)
vAH <+ (Pedicularis resupinata L.)
' v F H = (Pedicularis yezoensis Maxim.)

7 v 2 Y
Pinus thunbergii Parl,

Coleosporium asterum (Dier.) P. et H. Syoow

7 av¥ 7 (Aster ageratoides Turcz. var. ovalus
Nakar)
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Table 28 —--3%

B

Tree

[
Stage of
the
fungus

Scientific name

faFIE
Stage of
the
fungus

thiSE X OMEBZ
Alternate host

g v <
Pinus thunbergii Parl,

C. clematidis-apiifoliae DiereL

C. bletiae DiereL

C. lycopi P. et H. Syvow

C. tussilaginis (Pers.) LeveiLLE

C. pedunculatum S. Kanexko

Ywvu¥s (Aster ageratoides Turcz. var.
adustus (Maxim.))

<< a3 (Melampyrum rosewm MaxiM. var.
japonicum Francu. et Sav.)

3 * + (Aster Yomena Maxino)

Y7 o¥s (Aster rugulosus Maxim.)

V3 ¥<e¥ s (Aster scaber Tuuns.)

x/ ¥ 7 (Callistephus chinensis Nezs)

K& v X (Clematis apiifolia Dc.)

ZHxNVY a9 R (Clematis lasiandra Maxm.)

v 5 v (Bletilla striata Rewcas. Fi.)

x v 3 (Calanthe discolor LinoL.)

a2 5 v (Liparis nervosa Lixor.)

#Hv4e+7 v (Phajus minor BLuMe)

b XYy ¥V (Adenophora nikoensis Franca. et

Sav.)
s34 (Adenophora remotiflora Miq.)
YY) H x=v v (Adenophora iriphyila A. Dc.
var. japonica Hara)

E+ ¥+ g (Wahlenbergia gracilis A. Dc.)

A7F %3 v (Campanula lasiocarpa Cuaam.)

I ¥wwwatd (Melampyrum laxum Mia.)

<< a4 (Melampyrum roseum Maxiv, var.
japonicum Francu. et Sav.)

#9F 7S v< (Senecio Pierotii Miq.)

=4 2 h*F v (Senecio nemorensis Linn.)

F 2 FTY I (Saussurea gracilis Maxim.)
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Table 28 3%

[ [
Stage of Stage of BB EOEYE
Tree the Scientific name the Alternate host
fungus fungus
g7 n < v V&AL bY eV (Saussurea nipponica Mia.
Pinus thunbergii Parl. var. sendaica (Fraxca.) Onwi)
F7 T7H I (Saussurea ussuriensis Maxim.)
¥R &4 (Saussurea triptera Maxim.)
0. 1 |C. phellodendri Komarov O. I | #,% (Phellodendron amurense Rurr.)
k as/ &% (Phellodendron amurense Rurer.
var. sachalinense Fr. Scam.)
0. 1 | Cronartium quercuum(Berk.)Mivase ex Suirat { II. T | + 35 (Quercus serrata Tuuns.)
0. 1 Peridermium japonicum P. et H. Syvow Hh B (Quercus dentata Tuuns.)
0. I | P. praelongum P. et H. Syvow
0. I | P. pini-thunbergii DieTeL
0. I | C. xanthoxyli DieteL et P. Syvow 0. M | %~ a3y (Xanthoxylum piperitum Dc.)
B I AY Y gy (Zanthoxylum ailanthoides Sies.
et Zucc.)
7a¥ vy av (Xanthoxylum alatum Roxs. var.
planispinum Renp, et WiLs.)
2 +
Cryptomeria japonica
(Linn, fil.) D. Dox
a v v T F
Sciadopitys verticilata
(Truns.) Sies.
= / +
Chamaecyparis obtusa
(Sies. et Zucc.) ExpL.
v 7 4 m Gymnosporangium miyabei Yamapa et 1. 0.1 X 2 (Malus Sieboldii Reup.)

Chamaecyparis pisifera
(Sies. et Zucc.) ExoL.

Mivaxe

T XFF ¥ (Sorbus alnifolia K. Kock)
v 5 Yna /% (Sorbus japonica Sie.)
FF+H = F (Sorbus commixta HebLunp)
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Table 28 D3

fa 17 [ R4
Stage of Stage of hiEE0EDE
Tree the Scientific neme the Alternate host
fungus fungus
Thuja ;gtin?ii(sZiF E?})omou) 0. I | Caeoma deformans Tuseur
CARr.
Thuiop—}.:is :—i(olaz;atan (Linw. 0. I Caeoma deformans Tuseur
fil.) Sies. et Zucc.
R g gl g AN m Gymnosporangium asiaticum Miyase ex 0. I + 3 (Pyrus serotina Renper)
Juniperus chinensis Yaumapa K4 (Chaenomeles lagenaria Koizumi)
v. sargentii Henry #1Y v (Pseudocydonia sinensis ScHNEID.)
<z *a (Cydonia oblonga MiLLER)
F A H =Y #H (Pourthiaea villosa (Tuuxns.) Decne.)
m G. hemisphaericum Hazra 0. 1 AAv 5 Yasx (Malus Tschonoskii (Maxim.)
C. K. Scun,
m G. nipponicum Yavapa ex Hiratsuxa, f. 0. F+F A= ¥ (Sorbus commixta HepLunp)
m G. yamadae Mivase ex Yamapa 0. #4 ¥Y (Malus Halliana Koesxg)
24 3wy va (Malus pumila Mirv.)
Z 3 (Malus Sieboldii Renp.)

T e i X m Gymnosporangium juniperi Link 0. 1 | ++%=¥ (Sorbus commixta HepLunp)
Juniperus communis 2AxFFHh=F (Sorbus sambucifolia M.
v. nipponica WiLson RoEMmER)

O S D m Cymnosporangium amelanchieris EQ.Fiscuzrex| 0. I | ¥4 7 Y K2 (Amelanchier asiatica EnoL.)
Juniperus rigida Sies. et Kszen
Zucc. m G. juniperi Ling 0. I | 33%=F (Sorbus commixta HeorLunp)

2AxFFhe N (Sorbus sambucifolia M. Roemer)
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¥EAAERE  Afforestation areas

M@E Afforestation areas

&

ha
3000+

20004

1OOOJ

A~ g %

Y .
[ Gl aln ettt P I il
bl TURY BEEY e Shde DUl ‘__./-"

HEHBRBIERYE #3435

hZ ey
Larix leptolepis
———————— St
Chamaecyparis obtsusa
—————————— 7 h 7Y
Pinus densiflora
=

Cryptomaria japonica |-

T

~u,_ e
e g
RS, S P e
R S gy Sy v}

195556 ‘57 58 '69 '60'61'62 '63 '64 6566 57 68697071 72737475 7677 78 79 80 81 82 -

Fig. 41.
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 Changes of afforestation areas for three species including Larix leptolepis Gorp.
within the jurisdiction of Nagano Regional Forestry Office.
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Fig. 42. EFERKREAKBY 297 YVoe 1 3h 3BoESLEMEOEHEROKRE

Changes of afforestation areas for three subalpine species including Abies homolepis
Sies. et Zucc, within the jurisdiction of Nagano Regional Forestry Office.
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HEMEOS (D

Distribution of experimental tree species (Havasur)#?,

Fya/XnHBRRINT0s, 7AFndBERED SERAEF TKESHL, 250 ~2100miIZEH
ST EH, ARICHFET S Cacoma deformans Tuseur [3ANIIOBVUNT7 2 F oDk X 2,

PES T2 ox (TRF1) KEDHBEREINTNE, ThH=Yid, tEE»SIMNOBAESE TKE
AL 2~220mF TERENMMT D, AficSEdT B Coleosporium phellodendri Komarov ht., B[ &



Table 29. ERHERBEOKESHEEESH Gk

W 1969)4

Horizontal and vertical distribution of experimental tree species.

X R S N
Horizontal distribution Vertical distribution
W B R 2] R ®_ =]
Tree Nouthern extermities Southern extermities Lowest Highest
v5VaE BEE=XEE FRE/NBRL ERHFEAEEER BEHEEREML
Abies homolepis Sies, et Zucc. Fukushima Pref. Ehime Pref. Mt. Odazawa | Nagano Pref. Nagano Pref. Mt.Asama
Mt. Sanbonyari Kisofukushima
Jei&  37° 107 Jbi&  33° 28/ # 700m ¥ 2,200m
N.L N.L About About
hBILERRICR LS SH %7 1,000~1,800m A4 KRBT
Most distributed in the central mountainous district About Good growth
and show
YUHET PR BEHEAT BEREE WA & & R & B %
Picea koyamai SuirAsawaA Nagano Pref. Mt. Do. Mt. Nishdake Do. Do.
Yatsugatake Mt. Iodake
Jek 36° Of Jbk  35° 55/ 1,500m 2,000m
N. L N. L
NrEEEHRO D DEER 1,750~1,900m ‘EE BT
Tree species endemic to the Yatsugatake National Good growth
Forest
EATYNE REHENAT EOE ERERIGHE E L RETEL RERATEILR RERMXE
Picea shirasawae Haxasu Nagano Pref. Mt. Nagano Pref. Mt. Nagano Pref. Mt. Nagano Pref. Mt. Senjo
Yatsugatake. Nishdake Sasayama Tatsuzawa
Jria 35° 57/ Jrf&  35° 357 # 1, 200m 1,950m
N.L N.L About
N EEEREZICR S e 1,300~-1,800m A EREF
Tree species endemic to the Yatsugatake National Good growth
Forest
¥ v 7 HFRRE LS REA K RIERBFREBREE B OE M A BRER&BEL
Chamaecyparis pisifera Iwatej.L Prefo. MF Nishiroku Nagaﬁaki E’ref, Mt. Onsen| Tokyo & district Nagano Pref. Mt. Kinpo
(Sies. et Zucc.) Ewpr. :I!\II:%&L 39° 32 :Ii\lI:%&L 32> 80 ’K‘Jb(lnll(zm 2,590m

FEEMEEEEY

Lee &



Table 29 —3%

k% 5 "8
Horizontal distribution Vertical distribution
it i , _ B 1
Nouthern extermities Southern extermities Lowest Highest
R L EHIEICE AT S 110~2,000m :E BT
More distributed in the central mountainous district Good growth
7T R + = BERERRRE)IREFEK wBHREESRL o4 o#oF B X o ok
Thujopsis dolabrata (Linw. FiL.) | Aomori Pref. Mt. Fukuoka Pref. The Northeast Tokyo & district
SuEs. et Zuc Anagawazawa - Mt, Takakuma
1EB. c. JekE 40° 53¢ Jeds  30° 15 # 250m ¥ 2,100m
N. L N. L About About
FALHG ~th B L EM R I ERRDSH T 5 250~1,700m AR R
Excellent forest is distriuted in the northeastern Good growth
and central districts
T oA e Y Jeg B /MR L BEAEBR&E sEWwE B E RERREEATN LA
Pinus densiflora Sies. et Zucc. Hokkido. Mt. Tarumae Mt. Yakushimamaedae The beach of every place | Nagano Pref. Kawakami
village
Jri&  42° 407 JhiE 30° 157 ¥ 2m 9 2,290m
N. L N.L About About
LEEHICIES 2/T B ¥ 2~1,500m HERBREF
}N‘idely distributed in various parts of the whole of About Good growth
apan .
AT B 4 LEEL X BERH REERALRCE i # B b oM A
Pinus pumila (Pair.) ReceL 1}{Iollv)(kido. The island of Nagano Pref. Mt. Hikari | Hokkaido The central districts
ebun
Juke  45° 257 Jbi&  35° 20/ ¥ 50m # 3,180m
N.L _ N.L About About
, L E~ L ERICE S RASHET S % 5~3,000m AERBRIF
Naturally distributed from Hokkaido to the central About Good growth

mountainous district

G ¥ o LH MO RFEFORFESEWETIRG



HERBRETERE $3435

Table 30. E B H A IV FEFOHREW LA

Geographic distribution (Horizontal distribution) and climatic

X4
Plots o OE M 4 %@ Ok
Geographic distribution (Horizontal
 # B ¥ M P E
ﬁE%amily Hokkaidd Honshii Shikoku
Melampsorella + + +
caryophyllace- ThEFF=Y € N € N
arum SCHROTER Abies Abies firma Abies firma
B sachalinensis Sies. et Zucc. Sies. et Zucc.
Fr. Scam. vy vae
= TAbFEeY Abies homolepis
Abis mariesti Sies. et Zuce.
£7:3 Mivase et Kupo vz ey
Abies veitchii
o Linpw,
FFvIEY
. Abies mariesii
# MasT.,
Chrysomyxa + +
= abietis ThHIS =Y YYHESr Y E
o (WaLLr.) Uncer Picea Glehnti Picea koyamai
g Masr. SHIRASAWA
g EATYNE
§ Picea shirasawae
% Havasnr
Coleosporium + + +
: T A =V T A=Y F oo &
phellodendri Pinus densiflora Pinus densiflora Phellodendron
Komarov Sies. et Zucc. Sies. et Zucc. amurense Ruer.
Cronartium + +
ribicola J. C. N 4 = Y N 4 v Y
Fiscuer ex Pinus pumila Pinus pumila
RABENHORST (PaLL.) ReceL (PaLr.) ReceL
A Gymnosporangium W ;; 5 +
% miyabei Yamapa Chamaecyparis vIdu/*
] et I. Mivake é’i;f egtaZucc.)EunL. Sorbus japonica
t | = FN js] Sies.
? Chamaecyparis
8 pisifera var.
g- squarrosa Masrt.
I v Te
] Chamaecyparis
B pisifera var.
@ plumosa Masrt.

+ +
igﬂ Caeoma 7 2 + m ¥ 2 + @
g s o deformans Thujopsis dolabratal Thujopsis dolabratal

= T Sies. et Zucc. Sies. et Zucc,
Ei 3 B UBEUF % =z = 7 o~
ﬁf S8 Thuja standishii Thuja standishii
# Fo Carr. CARR.




RELEEEHEROEESUCRICET 2R (5D

KRKEGH EEAENDHGEEDH

distribution (Vertical distribution) of experimental rust fungi.

S S ) L BN S HE B 5 M
distribution) Climatic distribution (Vertical distribution)
- H- +H
7 Mol moron s | NpEEERR o (ﬁ%) S ((‘%%)
S — zone, Sub-frigid —Zone(Tempe- | S-Zone(Warm
Kyusha Ryikyn zone) rate zone) temperate zone)
+
=3 3 O
Abies firma
Sies. et Zuce.
O
+
E N 3 0O
Phellodendron
amurense Ruer,
+
VEAH=EY o)
Pedicularis
resupinata L.
+
vZYua/F
O

Sorbus japonica
Siks.
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TFINMEDUDUS , L NEOSVUDUD o PUE 5 I (1O IDUS iz A 308 SR T B 43, MER AN TR
FROPAEE FNE LICHHT 2 E0IERTH 5, M <V, LiFELDEFRSE TAESFL,
50 ~ 3180 mit BMEDH T B, AMiCHLET B Cronartium ribicola J. C. Fiscurr ex Rasenuorsrid,
JLITEED UL & A NWSOND Iz S35 C LB EIN TV 3130, WNTHHBEO VAL <E 7 icH
MT BT EBEHYINTIN B,

B, REREOKRNDT (BEDH) 3 Melampsorella caryophyllacearum Scuroter, Chrysomyxa
abietis (Warir.) Uncer, Cronartium ribicola J.C. Fiscuer ex Rasennorst 3 X U8 Gymnosporangium
miyabei Yamaoa et I, Mivake SN (584 « HER), Coleosporium phellodendri Komarov, Cacoma
deformans Tusevr DIMAE (IB5) KETARETH L EINTH R,

Pk, MEIEEEDO SCHRFEOEERI DNTHRE L, COMBRAHTIHERE, chbkH
£ SNTV 3 STRHEOTEES, ERICERA LABEE ChoicHET 2 STROSMIBEILDNT
Btz

D EEFEBSBOMETHLPIC LEBRICOVTETFOEREMA 5,

BIHTRY 7 VneIDTASHRICHT 2 BEMRET -7

AR, FPECBN TR NI THO—HERITREDBBIRELZELON TS, EXORE
TT A1) 51D Prrerson¥l 34 |7z Fir (Abies sp.) DHELRAREI, FHRTICEBALTIHERIE
SHBREDOBOVEFEEEOORETHECLAYLMIC LI, U, CORKREI « Y747y
FEV cTALFTYELETA P FrvbMOATVEDT, SBRIEEIMAREEL LTHE LR
BHERLIRNEEZ L, T, ARRIIF VORI NPHBENE - Td, HIRHTIZ OHHH
DL, BEBMTELAONIRETH2 LR L, TREERHDERBEEET 5 ATEKED
DRAEFERUOIBMI LS ETEIRLMBLLDT, TIBECORHENHICEYVNIEARR, Tk
RO TRBRRZT - T, TACERORELPTVE - REZELLNL I ICT B BEND B,

BERBROSRRE L AR OTHR S & EMIC DT Fiscuer™® RBIEAMEICED, SUREIZED
DEUREHREL TN R, EBHEOT-HRERTE, SURENEIAED, BRXEE B D S H
foo COBHELT, EHFILEANE - 2EF - EEREOMBEEZH 8, S5ICURREDLEER
ZEARFN T ALERE DT DA, Fiscar® 3ERTFE4 Ul aNBEA U TMEFEE U
DL, BURRTEEULEIHE LTV, FHLEHRO N 7 ERBEKT N THELBL TSRO
T, ERIBRTEL LB -HERFOELTNS I I+ IR HEMASIKHE LA, 5 ALH
INEFHEELBE I IFITVRITRNTHELTLED, CHKERTFOEEREZEDSC LTS
too BEHBII/NEFOELTNE I 337 FEND E > TREEFIN L HETER L 2 28, FRE
HE» - Too BFREHT 2700101 Fiscrer™ H3fT 5 7o X D IS LIt BERERVWAN & TH 5
Jo

AR RO T - 18R, WRBOEK L BB MRORENREBAD K & 1,
INDERDOFERTH 2 C LWL Licdt, HRORERER LEATMAEickE -THD, ©P
REALBINIBLETHECLEHELDI, COTER, BALLKREIBEAKRTHARICZ A XL A
L, oPAICHERT TS TN LEEKT 2 LELCNEDT, HERL L PP TOMATY
B9 3 HER, BRSHRETRBOLEBDN G, AFOSVRTFOERBCOVTHELLER, BU
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HEEAGENCEE Uik, B> TEM « NS b IURTFROA A8 Lic, COFERIZ, ¥
790 ITACERD S CRTICONTIT - ERTH 20, SEOHETRY b OB O ST
HTFSEHOABBHEAINEOT, CNLOXVROFFLERIEL VDI, SURTOHRS
N3 LIRTCHR B0 URE T 3 KBERATRE S, CNETE -7 SRUITE » L AROHIERIL 3 F
ZETHLEMEFCIIBEERROLEREIT I NI,

B2MTE, vYFET UL 4= YN FOIVRICOOTHEREET - 70

FIRiE, 1969FFEEMRAEZHALIKETH A0, Bl PV KR CORENZ - D ENI
N3Z, TNFTRBICRE LT AHBHCRRRAE LALBRIIBO I TER 7z, RO P I EKR
HABROER, EOKEIBIUMERLCHEASSY, HELERT, Lod v eHORERT
BET/TVAYTTSOMEEL HAKHIPRVHERRETE 2L h5, REERBTRILAD
TR ORRKEZHEERE LTRETSELEHIC, TP SEFZIELTEHETOENOREREIC
BEALT, ZOBRETTHTOEY, HESBERTHAMERETH > T, SUKRICY LERETHN
LR PR EBHELOTSHRIOMEDRIAMLETD 5,

FROBEBERRICOVTIE, ThETE - HEBEh 70T, EFIERBRILZFETIN
T, AES Y EEPOEEL O L IR T A hHBEESREE LEWHETH S Z LEP O HIC
Uico 7%, CORR, ARRIETEREEETT3RETHELBPOMIC L,

BIHTRY 7 7O SVHICOVTHERAZT 700 AFRNE THBEHPEODLTORELER
ST, HAHICE ) 3 WEFHPSEEE L hifILER T ORESAR Lo, BESTT
DEBAEHTREL TV ARETRIBOMEEZIONG, B8, ARBCNETHIDHEEINLTY
BOBEAE UT, IR EENbrDIc{ N E, BROBEEL L 2EMOBRIRE LEFLT
LES e, BENTTOIERRIT O THEND, HERCRUBEDERERNE CEARO—EL
AONBCLBERDTBCLBTEEN, CCTERLBTNERSTVOR, Y7 FCRFICEMU
FERREGEET 2 4 27 5 5B (Exidia B) VLI IWEDHLLLTH %, KRR chETK
BERMBORRICET 2 L INTHRM, Y7 50K EIRORET S, L L, BERLcET s RBAE
RREAOBEE 13, HRAERBEF NI ERTHRADONIOTRINITETH 5,

KB F ¥ OFRER (Gymnosporangium asiaticum Mivase et Yamaos), F+ VD= HFRER (Gym-
nosporangium shiraianum Hara), V) v SOKER (GCymnosporangium yamadae Mivase ex YAMADA)
BELARBIRIZHUETHECLBBBLAEBD THEY, TNOORFLOHEERE LT, FHE
HEEEEDO L ¢ S FEOHNE LD TORNEES T, L1L, CORLOMEAL LT, XROK
FER FRoREE L 0 S8 X EHEEICE O TRIEVWAEEDN B SEb T, T18bL, ki
SEORERBEMOBED L » 2 ¥ VEEREIT LEIESI NS 2 Lobh, COFESHRED—D L
LTEREBINTHED, KRRV 770E > EFLTWIEVE / HHMPOPIEEY 7 Y a/ +18
LRI L e Y FEOREN L LERD NI S TH 3,

AEOTERY - EEE LT, ERERERHNTEBROSHED, RSN TARTFSHET
BENSHEDOREEZDT, CORCDOVTAKBRELT » THRD, SROHERS JCEELR
RrammAiciRehiRAD OB o UL, 2O LEAAROKEFEICERNRKOS 5 L5
FRINZDT, SHOWETERATETETSH 2, AROBEERRC > OTHLE® L8Y 7 3 LD
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REFEXIPTIXFFVRECERL, WEELZRD T30, TEET O SURTEZY Y 5 icER

LicBEd, FEOEROBPIIZCNITE S EONEM -1, HEHRZOBEERRICRIIL, £
HOTHIRE - BEEWLLICTEL LI, ARVBEBEERTTI0RN2ELETLICEOHEL D
U7,

AREHTTRES PO/ F 477« TRAF R 2 X3BITIv Y232 REEAEHL, KUK
ROB->TELBETHEY, OV T I52RETIARREERETHY, MWELHRIEEZRLL
BhEZ RN EREZEOERBRELSIPLLTH B,

BAMTRT AT ROTASRERICHTIHARREZIT - 0o AWIL, ChT THIEMFOEFR - #kH
BEIUEBELEOT X F v (b)) KEESMONTOY, EERBHREEIONTEL, LLL,
R 1960 FERBHFICE T 3 5 X2 0WEWL, T ON2FCALHETT 2 FuO@RELHRL,
HEOHR, AEOWFREBBIKEVTREROMEAZET IREEE L ORETH I ELEHL,
iz Licsme

TAFRPAXARERDOE BV AEH T CRAEEKRO—RTH O, i, B KARBIUER
BHETRTRF e (b)) REDEESHETH S, Ld-T, I THENEREHELEI L
TOITA SRR, BAKE > TREB LR RET IRETHbEEWo it Lzt Eld, €
NoOHMBEOFHR LIKSEBL BRI AR TEREZZ S,

BE, TAFoiRER KHOWER XUAREHFICBNT, FLXREFRHEICK ZERBSTHOHLTH
5, Lpl, F1HOEETHMNI LB, RAEFRIARBECFETREREIEDPTVOT,
TXIDPEFT B EETT-C, RRFECTFETBEREESTVERSLETH 5,

BB T, AEOBERETICILRTIT->THAEYR, RRORY - BEMBFHTH -7/, BHE
BWS LEOHICE ¥ T, £ OWELELTN®W, 453, BEHEDOHSHIC LIFPREPE
HMEBEZC LTS LEORERTAE, NEELROERTELHDLEEL LN S,

AEBPEEEIEZELRLOT TAFOLSEET RFoABRT I L, FEHFIOMIIEL TN S,
FEFCORBETEAL, EFOHENBOORN T EEHELD 2 LA, WHORE - BRETDT
Hohic Uit LipL, PREEEEZSESE LTV &R, AHOBMMEER LBaECHERLOR
NO»HBEEAEBRTLIOTERBLETD 5,

BEDT - - EERROME, CNETRETH - kAROETHRIE, ThAERTTIOK2EEET
BCEBBELHEN STz,

EEMTRT A< Y DESCHIE DO THREREEIT -1 COBREDHEDCHER, 7= @&
AT OBEMNICEET S F 42T~ TEL, HEREICHALES & Lt RRE LIZHE
THBLEMNPSHERL S H0W, 2N TRTH Y PBAEHEICLEICHOTHBETH - 1c
CERMTARICKEREREEZ 12, AFORBPERL, +7 BEYEDRIETE L 55 Coleosporium
asterum (Dier.) P. et H. Svoow Ik 3REBLEEUL TS, ZORETHHREDO L S FDIMA
HERAETHERTE 20X L, C. phellodendri Komarov Tl L 5 F D 5 HEEIICHED bhig#Ef
A2RETZ2hLXBIRTRETH 20, WEADIE iz C. asterum (Dier.) P. et H. Svoow & C. phello-
dendri Kovarov DSBIERA LTV ARSI O TRHESHBETH B, B8, chEFTHRTF Vo
EIRHTIREDIVHEORIEEN, B - BRTH - L, FROHHBENEELHER
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BThact@EBRLIGNEIBSLVHETE 5, EHIL, AXTTHFFORYUPEHREDP DL
SBRFe, Bill, FNFEERTEECANTTCELDT, ZOBEGRYRD T EBBLCTicELTH
BETH=YRBRELETNTIESIEY, UL, COBIVRFOELTLESRLTAIZYEZNRLED
TEHETSE, SURTFRWIOBLEEL TN EBEEDERTHO N ER -72DT, WRLET
By BRARSENT 2, THICERTILENSE, UL, AP TR~ EBYD, AL LDN
ETORKEHERIBEEM TH0X L, THTY LOIUVRFIBLTEEED, Hkm b 3028+
km 33 # T2 ENTFRINZDT, MADTHTYEREL T FAF LICRARSRET 21845
brLEZB,

AEOEBHERIC VTR, FESRT IV LOSURTEFALICEBLEALTOEH, Fn
FEONETRT = CER LI BB T, EERCWKETIEBREROELERL, XKD
MNEFRTHA=VIERALTH 1 FRICBRTIEE L, N2FRIBRTIBAO0 LB REECE
ZHO I LI®, L L, CORROERITSRBHNTISNEND 2, BHIAFRT =Y 0L
JEFEILPICBOTHEFAFLRAEFORDONI L LKEHRED D LEZARLIY, HEH Age
FHHDP TEBOEFDROND L EEB~NI, COBMAEHOLPICT B0, FNEE2BEHTRE
BRELTRFRIEEBERE L TAIE 5, BAKBNCHBRAICIRBEELRR D O, BEERD
BDOITIRE T RRBADOSNLE P otz COZEDSEBROFNFDORIRD, TH=Y FIRERIN
BEVRTFIRE - THRRTLCEDBEL DN, B8, CORBRNELCT IV EITHRMNE R
HONBNBFRTITObhI Y, CORVRTRMPEDEADPOMRRELUBRELZBDTHACENHEES
Nico AROEFRREZEOT - BEEHRICL - THBDO L BY, 1ETRTTE00E, 28040
DOHBTEMPLNERL /e, ZOOEFERDH 5 LIZAHROHBRME LD 2B TEIINEER
TEEEZ B,

BoHTRNATVORULAIVHRICET 2 BEHELT - 70

CDBRR, AP THRAIEBD 1972 FABED R b o— T <V ICF LA SUR Cronartium ribi-
cola J. C. Fiscuer ex Rapenuorst DIRE L, ZORPEFEBNA =V RLAIVETE L EBHEERN
Ttz WOV, AL =Y DAL TOAHFHR BT 2 ARORBREOFRL AR T ILEBELBDED
Thb, BEZCOWELITTEL DIBIET TEEL, FF®MS T ¥ THLMCINTORHE
W (1)« 77 2B & (M) » b7 A7 23S (D), FFS08088, Wicke, Ed. F. and Yoxora
S18 iz k Tl IATWM L (0. 1. 0. 1D KT 3RENTK, FEEE (I.O0.I.IV) -
R7AF2ErE (LD ILIV) « b7 72BERBEE (ID - BT 72 E (1L ILIV) icdd
SHLTOB T EEDHMA T,

RIFE A =Y OEREE - EH - DEMHERICEAL, 2 oBEELRAERDO Ly D FO554F30
THEARRLPLTWRETH 208, HHFIZ 1973 4£59%1CE U5 2 Pine to Pine rust (Peridermium
yamabense Sano et Taxamasur) D 3% & LAREUOIWHI | f-, Z OWMFEBERA TR T 2 D3 HE%
THEH, XUVBRTFERFEILHRIOKOKE—ETH NI P. yamabense Sano et Takanasm, —fF
Thhid C. ribicola J. C. Fiscuer ex Ramenmorst & FIERIZHEVS LT3, EEL, |BEERBL
TAED XVRTFIcE B EFRRE TV v <& 2 7Y HicERl, MEICRREEED L, 2LT, C
DEBROMRE, PELUEHEOTH, BRECHRELTNEN 2 YR LAIUHIR, BABIDOLD 5D
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£ L7t RE LT AREEE A—RHKO b O TH 5 C LA L, COT &R, hFLEHS
KBTS, Rru—7vVRPEERBICAHORET 3ERELERLTHEDT, RELBERIS
ETH 5,

SURER, FEPICINE SO BAFE HH7 053 BEGHEN 21 B 17358, W4ESEN0E
454 FEEF 2 B 51 B 627 BH YD, CORDPIKAZLPREN 13, AHTRHNTOES 2L 0D TS
BARERTSH S, REMOZ N PHLENE TSCHEY 0 7 BT 2MASED EHLBEORRG T
BEn, TLOMFEFAOREE - RIERELHOPICLZLEBDLNADT, CALDRDOVTES
B DO ULEALTTLRIZE S,

A, BEEPT LR, FNFRLORELCSOVTL LLLRBLTELEED, hfLhERECE
F2I3VRHECHETAMEDEREEEERELTE/BLILBDTH S,

AROER, v7 0T IDTASERKRIEONTIE, 18014 Persoon'® 23, ZFATLRLTHLE
1804E3%, ¥YHEF FUE « EXTYNEDEBRICONTIE, 18344 WaLLroral™ HSANK 2508 L
TH O 1504838, Y7 7 DI CHIZ DN TIE, 1903 FERBLRAR LR L TH O 804ER, 7R+
B D TA SBRIT OV TIE, 1878 4£ Berkerey® SARAZ ML THON 10045%, THVDEIVR
oW TIE, 1899 4F Komarovi® MANRZ i L Th 547 80 43k, RIAD ABEH - o ERT » R4k
BT - IR - B - WREOARNEHE S L UCEERRICD ESRBROEFERZZh T E Y
L, 4 2YDORLASTHFICDONTIE 1905 4F Dere® 24 E0E L TH S K 70 5%, JhElics
WTRA M= T2V RRRRELBETIEFAVELTEOT, HIPIEEICEIT 2 RROHTHE
RIEEO R EEMIA LI,

HEHEDMEDORKEMH S PICEN - FEBEOREORERE - VKK - ERS L UEERBER, <
NODREORETE  RPRABIUHBREZ SOOI S hOERER 5L L EMNTE I,

o 2

R LEREHY, BREEOBRIEHRHNTH 2, HHEHEORERLONELIITK > T,
IVHELZOWED—DTH 3D, CORERCNEITELAEHERTONTOE -7, EHIZ1960
HEELD, V590 I0TALEH M LHOXPK - 75303V« TRAF oD TASERK -7
TV DEIVIR + "M TV DORLAIVRREER OV TCOMEEER L, WERIN » TRETEE - 7K -
Bk - FEHEOHE - WEEOEBITEE KM - EELRELEBEWALIIKE L, COBERRDE
BOTH B,

I. v39neiDTALHRE

1D 1963 F 5 1964 Fir T TREEHBDESERE REERAR, HFEERBERIESKOY > Un
= 1A, RARMKICTA BN Melampsorella caryophyllacearum Scrror. 23581, T OBESRZ
BHAT20~80%, RARKTS3~WNBTH »7c, B, AFRIHEETOLHFIZBFZIS L, BEH
£, HRHIZEDIRETS S C MU L, $, ARRREEEICEVWRESL SN TS s,
EHR, RRKOIBITICERE L TELOWAEERRBOREALET 2,

2) FHEPMETED 1Y Eo/NETE, SREY 7 Ve I 0EREMNEOHE ST L FICHERE
T5&, BEREULAFIBLTFOBEORE IKKEEEREL, B4HE5 A (92 FH) RET/NE
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LT SURTR, SURRTE, 6 AEIVRTERRT 2, REERBRFEARE<LD, 3EAEE
DAEICEAR LI LY, BERCIEIESEN0MADTACRHRR LN S, SVRFURMEED 3
F 7z 6 AEBAT 2L 10 B RBAOERTH, ERFEERTS. 379138 AEMKE
T30, ERFEINOBEI I F 7V CRELTEMEREL, ERFELTIILBEIDONI,
B, TOIIFISYIRMERO S FEERICLRT, MEFEERL, BREMIZ6 JHETON1 A
fIT®h -7,

3) AFREIUCHBRFOARXIRI~7.5X2~5pm, JIUVRTORKEX15~30X15~22um, E
MFOAXZ19~28 X 14~ 20pm, LfTZE 11 ~25pm, MEFOREZIT~10mTH -7,

4 KFEOISUVRTFIRI0~30°CTRFL, RIEIOLATERBRER25°CTH-1, BREET
B0 BIENTHESIHFL, BBUUTKIELZEET L, BRFIZ10~30°C THRFL, RIFER
HPOoHTHREREIRZ20CTHY, BREETRI0ZCEN TR LIRFL, BABLUTKLEELET
Ltz NMEFIZ10~30°C THFEL, RERKFIR20CTh-7, BREERZ 10X ICENTELRIFL,
B BT 3 EETF Uiz, ARO IUVRFOERICOVTHEE LR, EACENBARIKID
A, BACBOEARW 2 ATREENERD C AT L,

5) AROBERIDHBERCEALLY S Vo I0RERLARTLER, COTHRRLICH
L, Wb, REWE, U8EE SIREE, RAESHRSEECSRBALTED, ThASOTENEX
OREREHEEINI,

6) FEHEEAIBOTARD S URTFORBRNERE U ER, FiEihic 5 RBRARZE N
BARTAFAICS  RENS Shicdl, 4BV SRAOFAIC b S TRNICHETE &
B otz —FHRAKBO TR 6 RHBRAEBENHE, UBHBVWLESS, BOoFAI LD
STMHICGBNS S, B, BRAETOETIURFRIE, FEM, HHESBIDEELET
TECEBDR ST, B8, Bl THHBEEORRRIZERINCHEE LER, BICBRADR
I >TO 1 MBED SOBRE LIcZThD, PHAEERPRINCRETIVERBF LRV &
MRR I NI

D AFIIUTHRETFHA (0) & IURFHRMA (1) 297 Yneiifd T ERFAMR (D,
KBEFHA (M), MEFHR AV) 233474, ~aRETBTTRERTH 30, MNEFHY S
VR IRBALTIVRFEETLDIFBAZBAEDS ALATH 2 PO I Uiz,

M. ¥YHEF Uk EXATYNTDIVR

D 196945 A, REERREBGERE r EEERAOREE, Yo Firbve s ex=yngh
WA, W 0.76 had/MESHIC b U e BRAZRT SO Chrysomyxa abietis (Warrr.) Uncer DI5%
E U, AEORER, FRICL2BREBEIREHMN0~52%, KREEBRIZI10%TH - .

2) RAHEAY S5 FEARICEING & 10 FEEORTICHBANROKEMEL, KBEFHE T
4 AR aES A Lic, RITHE 5 A THEERAL 6 A LE» S 7 AhAEIC g T/ MNETF O RS
D LNz, BEBRICOEDPS LEWICEEL, 9~10 HEEEL, —TOBICHTENED St
M0t 5 BEARICRINS & 10 AEHEE U HEEC RREAONFELRTENE L, BHESH LA
R EICEREA L 5 AP AED 5 6 Aok TMNET ORBELED S, 88, HEEIZI AEE
EL, —BORBICHELED bhi,
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3) AFHOLMTFHEIBRELICAALRAEL, K&&0.7~1x0.3~0.5mm, AW FORES
20~32x 10~18pm, MEFOAEXT7~13X7~10pmTH - 12,

4) EFHEONMEFI10~25°CTRFEL, BRFERLOLSITHRIZICTH -7, BREEB S
DET/NEFOW 13 HEEL, HFBEOMTLREL 70, 95%ICE 5 ERFIIETL, REFEFEDOMT
SE D 5T,

5) AT HRBRE LR AR U CERRBREZ T - 28R, ARCRBBEBEENEL, Yy Fssr
FYE s EXATYNIHOBEURM~EEREL, £RFHA (D SMEFR V) 2 v eBEAK
FTHCTRETH B L EBEPDONT, 1B, PYFET b YL « B AT YNFRRA LIe/NETR
BOLKRFHEAECOBN I ERTH - 12

M +73D30K

1) 197045 AEBEHBEEEHRBEFILUEERK, 197945 HREXIIEFTKAD 7 7 XARK
%7 5D SE Gymnosporangium miyabei Yauaoa et I. Mivaxe 23RAEL, FHEOER, ARWiEH
MEERS - THERMICIRALT, BRI THHBEXOS 2 BFIcRETIRETHZ2 L BHH
L, ZOWERITE0~100%TH -7, 08, NRIIERS, FH, MUIcHEERRBEIRIILL, EiK
[ AG PEOY A

D ARRPEBEEY I Vn ./ #REKET I EVRTE 8 AHE S v 7 S OECEET S L,
BleiE 4 ~5 AERABALIC EREIZIZAY AEX0.5~1muoKRTHEEIETICE DD -
oo 138, BALIHEHEIBRARFTEEZL, GEERECERROBERERET 54, RRBIUH
BEEETIOTHEANCZIBELLOMED, BEEREEL, AR EIDERRERTHH
ETBsHEFIMEFE SN, b A THEAROLARTHESRA L TUMETFBTHEX0Y 7 Y e/ FIEK
BATZE, W20 ERBERCHLORBERMBEL, #H30 840 6 A THERICSTHRTSR, IUFR
FEEL, H1HPABRD7TATEHE»S W0ALAEET, Ly 2FE, SURTHREETSEBHEL
Hohitc,

3 AFEOIVHREFIRIAEIT~12X2.5~3um, SURTO K& & 20~ 24 X 17~ 21 pm,
ANITFI2EBE 2 M0, BOENETE 43~ 62 X 15~ 20 pm, [EOEOMT 245~ 82 X 10~ 15um, /]
EFOAEI1I4~18XT7T~13umTh - 72,

4) AFEOSVRTFIZI10~30°C THFL, HFERHLHITRBREIL2°CTH >4 IMETFRS
~30°C TRFL, RFBIOLATEBEEIZ2C TH -7, 185, AHOXBEFORKFIIAMBETRE
O 2 DD SHEAVEL, MEFEEET 2 LbRID NI,

5) AWBITHEFMR (0) &, sVRFR (1) 2v7¥a/d, FFATF, XIRET
KRTFHAR (D, METHR V) 2475 ETASL, HERFHEA (1) 2R OFFEETH S, X
CREFH5Y 7 7 DREZLCRA UTL& T, NMNEFIREETI2ORBAR L ED4~5 (W1E8
A% TSI EN,

V. TR+ 2D TA $EK

D REERRLBEREBNMIAEGHE / FRBKAICEET ST R+ 0icD0T, TALERK Ca-
eoma deformans (Berk. et Br.) Tusevr DIERRMEFTARTAIL LT D, LRIBOBERHLTHTH -
febt (BWEL5%), BEMTRHERDTRTIREESRD >N (BRE100%), #HEERELIEINE
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KLipot, BEMIIKESTRF 0 E > TRAREIEREETIRETH B CLibipot,

2) AROIVITFH4~5 AET R n0ECRAT S E, 10 fHEECETICAKAHNERES 1~
2mmOPNEREREFLZET I EEPOLIC LI, COREFRIBELEE LTHERERD, &5
IZo I LETERIRR & 78 5 C, 8 ~ 9 AEREO MRMPic/MESDE T2, BLE3~4 ACO/PMRADLS
HEROSUHARTHREEL, 5 AERAAKOIRBAELE LTRECO IURTESEREN, T
CORBEVENTIVIRTFERE Lico COBRAKICRULSEDNERLUEE LU THILT 52, HEL
rREOEHL Y SBURREDREREFURE USTHRKICRE Lic. COBENEFEEIRENS
DOTHBEMREEO e VHREFE Y, BRLLALT, LECBCOEENEFemitE Lz, TALH
REIMICRERTELD, BEARBBLER, £EDRBEBONEAZEHET IHADS 5 E 4D
ot

3) FADKREETH 5 SURFRITEREO MRBANRIC—FNcHET B, SURFRORE X
20~30 X 20 ~ 28 pm, ITVHETORELL5~2X1~1L5pm, JUVETFEIEERILRBICHRS
NRES2~4mm, BHELG, JIVEFERE~LZHE~ERE, Eo~%EHEB, K5X35~60x27
~43pum, KOBEX2~3pumTH -7,

9 FREOIVITIE10~25C TRHFL, RELHOHLBERIIBCTH %, T/, HEREE
95 L THER STIRFO BITEHMMRIE Licds, RIKBILERFROLIPERDREBOMULE
FRRSW

5) EEARORBE, AFHRTMBEEZ LT, TRAF oL T AT oAHERRTIRETHSL
EDFELD DR, THEbB, STRRFHNA (0) aUvRFiHA (1) 27X+ ECRITTIUH
Thb, T, AEIZZOFBULLEDE NP OBARGEL, BRINITHERED LI SURRT L X
URFBERENZDORMN2HF®KTH 2 T EMBPLIICEINT,

V. THTYOEIVR

1) 1959 £E%, E?ﬂ%*%ﬁifﬁéﬁ‘ﬁ Coleosporium phellodendri Komarov T X 3T H <V EIUVRK
ORBETHH TOKRERE (831 ha) BRESTZEHEIN, AEOKE, ARLOERRHBBEE+ &
DEEHAT A=Y EFER LD TH S EFHLMT Ui,

2) ARFU~RAETAVELZICRTRBEL, BEL4~L5AELy 3F0D 5 & SURRTFH
HEOREMD S i EEIICRAE Uiz, #ERRBERRBENLD, —IHEEASTED SN, B
BEFNFOELIIZ6~T7 BEHERTH, 8~9 AEHKRT, MTORESED O, BRERE
BELERCEE L.,

3) AREODOIUVHFZIIMNE, BE, &E, 3~5 X 3pm, IVRFEIERE, KXBE~EXDY,
30 ~ 40 X 20 ~ 33 pm, BRITEBE, XEE, 25~ 28 X 13~18pm, KT IAEREER, 70~
100 X 18 ~ 25 pm, /NEFIZIHE, BHEM, 20~25 X 15~18pum TH ~7, LlLOEMRTH, EHia
FOREIRERMONT 2, BBEBLIVHEBACBI Z2REBIO PPN EL 57,

4) AEIVREFORFRBREITICMAETHD, KBTI 12EHERICREENS NI, T, &
UHaFi 90 BRICFEFNZRS T EMHIF L,

5) AWEEO/NMNETEROTEERBREEG LR, 7o Vi3 146% (229 BR) KRHET
5b0DL, 24tk (562 %) WRFEITI00H2 L8O THLMICE N, IURTFICE2ERE
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HRTH, 3T LOERTFERIBRES~ 4 AR TH -7, 4B, CORLRTHRE TOHMMEIL60
~B80HTH AT EBHOHILIL» 72,

6) ABDEZRAZ1ETRTTAHD1R, BKICIURTFRET A YELIREL, BE3 B ESU
W%, 5~6 AEIVRTFELEL, PHABEEF L EiKii6~10 AHERF%, 8~ 10 ALEAKXIIF
U, BEBREEZ2FTET TS0, SCHTRIELTEABRICHEERE LY, SURRTFORR
BB LEDIAETH >, L LEOMOKRFEHEO AR L& BERKTH - 72,

7 AFROBBREL L THEEEOFNFERETZCEEHELDTEYTH S C AP L,

VI. "=V RLULAITR

1) 1977 & b 1981 % T 5 P MILEME T BT 24 =V R UA I UHE Cronartium ribicola
J. C. Fiscurr ex Rasexmorst D4MAHEORER, MAOAERS & (BRFUA), @EL (3TRTFHE
f, BRTHA), il (RURTHA, FEFHA), ®E ERTH olh, fEE (FURFH
R, RRETHA, METHA), FEEEE (ERTHA), ABhsy & (RURBRTHA, ERFHER, £
FHR, MEFHERD, UXE (STRTHA, FRFA, KETFHA, MEFHR) K0 TRFD
RESHEDH S IICHERINT,

2) KRENAVOERE, BEHERICERESE, CCRIVRTEZET S, BERARBERE
T 2 50BL o, MEABEDORS VE, =/ vAH<=Eic3ERT, &l_RT, MFBE
L, Zho3MBEOEOKNS 10 B FAEZ TRAD S,

3) ABRDOIVBEFRIZHE~EXDE, KxX25~40x 15~ 27pm, ERFREREFDOR, #AE,
BRI, 18~32 X 15~ 21 pym, KFRBEXHY, MEEY, B 75~ 80sm, §F10~20pm, /MMEF
XEEERE~BRAY, 10 ~20 X 10pmTH -7,

) FEEOIVHETRIZEEARORER, A7V, =V yA A~OmECHERERL, REE
OREHERIA Y a—T=y, ~"=y—=270), vFi~B (hEE, b, BrE Thso LNk
Do, BB, KERTE IXED SO OPOTREERBET - TOIBHLOT, RA—RKEDbDH
BHPRAATH B,

5) HMULEMFTO NI =V HLASUKEHEIR, BRALIC7ATA~8 A LUIURTFHRIE,
A7 VE, =/ YAN < EIC8 AT~ 10 R LAERFHA (), LfaF#HR (D, MEFHEKR GV
Ul SUHRRTHAR (0) BEXHREL TN,

51 A xX &
D HRAES : EEEOPE. BAES, BN 5~6 (1944)

2) AnoersoN, A. P.:Comparative anatomy of the normal and diseased organs of Abies
balsamea affected with Aecidium elatinum. Bot. Gaz., 24 : 309~344 (1897)

3) ArtHUr, J. C. & F. D. Kern : North American species of Peridermium. Bull. Torr. Bot.
Club, 33 : 403~438 (1906)

4) Arxtnug, J. C. : The plant rusts(Uredinales). New York : John Wiley & Sons, Inc. London:
Chapman & Hall, Limited. 311 (1929) , )

5) Baxter, D. V.: Pathology in forest practice. John Wiley & Sons Inc., New York &

London, 601 pp. (1943)
6) Berkerey, M. T.: Contribution to the botany of H. M. S. “Challenger” 1874, 3. J. Linm.
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Soc. Bot. 16 : 38~54 (1878)
7) Busag, F. : Die Pilze Bohmens 1. Rostpilze (Uredinales). 211 (1908)
8) T E: v VHEOEIWRIT 2T, HME=2—2 6:142~146 (1957)
9 FTE B EHBOHMALKNTEE. HFAME= 21— 2 7:40~45 (1958)

10) Cuira, 0. and Y. Zivno : Uredospores of the poplar leaf rust, Melampsora larici-populiana
Kleb., as a source of primary infection. Jour. Jap. For. Soc., 42 : 406~410 (1960)

11) Dietet, P.: Uredineae Japonicae I Engl. Bot. Jahrb., 28 : 287 (1900)

12) Duiertei, P. : Uredineae Japonicae I Engl. Bot. Jahrb., 32 : 631 (1903)

13) Duiertes, P, : Uredineae Japonicae I Engl. Bot. Jahrb., 37 : 107 (1905)

14) Fiscuer, E, : Aecidium elatinum Alb. et Schw. der Urheber des Weissannen und seine
Uredo-und Teleutosporenform, I. Zeitschr. f. Pflanzenkr. 11 :321~344 (1902) m. Ibid,
12 : 199~209 (1902)

15) Georce, B. Cummins : Illustrated Genera of Rust Fungi. Burgess Publishing Company
Minneapolis U. S. A. 25 (1959)

16) Gaumanw, E. : Die Rostpilze Mitteleuropas. Beitr. Kryptogamenfl. Schweiz Bern. 12:
1407 pp. (1959)

17) & BRA:1AxX2 (7ux) OTASEIR. HRBHE=2—2, 9(9) : 5~6 (1960)

18) £ RA:aVvAdz2BYa—b s ~aFVFIHIZEBTATY OE I VR, BHBEE=2—-2
9 : 48~52 (1960)

19) & RA:THeVEIUROMK. HHFE=2—2X, 10:52~54 (1961)

200 B RBRALTHTVEIUR Coleosporium phellodendri Kom. BT 2HE (1), HERE,
Fittk LUTARIE. B#kGE, 72:285~288 (1962)

21) & RA: ThH=VIEICIR Coleosporium phellodendri Kom. BT AR (), FRFEES
DEFR (TH= Y RS FOFRFHE). BikEE, 72 : 288291 (1962)

22) B RA:MBALFEENOY S YVoe IRE, HBMBHE=2— %, 11:17~18 (1962)

23) & BA:THCYIEIUR Coleosporium phellodendri Kow. BT 2H5 (M), SlFoz
FBLUERES, REHAOEEROFMR. B, 74: 313~315 (1963)

29) & RA:VIROTALSHER. HHPIE=2—2, 13:22 (1964)

25) & RBA:ESLEEEORECETIHEL), vI Ve iDTASKHEORERR - KE.
A4kEE, 76 : 326328 (1965)

26) £ RA: BEUHEEBEOREICHETIHED, v7 Yue i TASBERBEDEREICONT
H#keE, 76 : 330~333 (1965)

20 E RA: BELUMEBORECETIMEI), v VnEIOTASCKFREOHKERS XURE
T DT, BAkEE, 78:203~204 (1967)

28) & RA:BEUESEBORZCETIHA), v7 VnEiDTA NN NOBIER.
AfkEE, 80 : 308~309 (1969)

29) & BA: KEREIEICBI A A2 RE. HKE, 80:309~311 (1969)

30) E RA: EHUEHEORFCHATIHEGRD, YV HEF Yk« L ATYNKLDIVIFICD
W, AkkdhFEE, 18:91~94 (1970)

31) & BRAIYYHEFPUE« EXATYNFOIVE. B, 21:13~16 (1972)

32) B RBA:T7TRFE () OXRAK/KICED 3 TASRRBIOOLT, BHE, 83:291~293(1972)

33) B BAEFEARER/ICRELLT I VEIVDK. KREHE, 247 1~13 1972)

34) ® RA:IUIVnEITACHESIUT A nTASREROEBRBRERIC VT, BAES
Oy 22 91~92 (1978) .

35) E RAHBUENHEOICHCEATIHE ~NMTYIUK BARBRFESHEESE 26:67
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(1981)

36) & RA:hFLEMEOHERSURICET2HME, TRFIoOTASHK. WD, 320:
1~12 (1982)

37) Hawma, T.: Witches’ broom of Abies homolepis in Japan. The 3rd International Mycolo-
gical Congress. (IMC 3), (Abstract), 464 (1983)

38) H 1B REROWE. HERES, 1~68 (1925)
39) JH B RREEs. #fd, 139~140 (1925)

40) [F EH ERBARER. ABE, B 402pp. (1927)

41) E 8% FALREOSLEE. BESELY, 395: 55~65, 396 : 53~59 (1930)
42) B 1B AAERZ. BEE, HF 358pp. (1936)

43) FH ¥ DAEEER. EAREHES, W, 79 (1954)
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45) # HX: EFEHRBERNICHETIHERORRAMICOVT. BEFEHKEH, 7 2~21(1951)

46) IR AAEMEMOSEAE ST, BMLER, R, 202pp. (1960)

47) W TRE  BAMARR. BocEIOtd, HEL, 472 pp. (1969)

48) Heald, F. D.: Manual of plant diseases. McGraw-Hill Book Company Inc, New York,
740~754 (1926)
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59) VEES : mILEMRAFRMCET 2 EHARICRE T BIEYAH, 3:211~252 (1931)

60) EERERE : MBERLUESFHE 7. BNBESH, 4(1) : 28~49 (1932)
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65) HiraTsuka, N.: Uredinales collected in Korea II, Tranms. Tottori. Soc. Agric. Sci,5(3) :
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67) Hiratsuka, N. and T. Yosumaca : Uredinales of Shikoku (Contributions to the rust-flora
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o) : 38~43 (1934), 12(10) : 702~711 (1935)
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83) FEREE : <V ORIVH. BMEE 42(4) : 151~156 (1960)
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M W & B

Explanation of Plates

Plate 1

A, 77 VnE IkE (0FE) OTASEBEE (W) RERE,

Older branch (10-year-old) of Abibs homolepis Sies. et Zucc, damaged by witches’ broom
desease caused by Melampsorella caryophyllacearum Scusr, (W)« diseased area.

B. AE®#® (15454E) O0TA CHREE, (W)--Ek,

Main trunk (15-year-old) of A. homolepis Sies. et Zuvcc. damaged by witches’ broom
disease, (W)----- diseased area.

C. REHW WAHEE) OoTASHERE, W) FHL.

Main trunk (about 40-year-old) of A. homolepis Sies. et Zucc. damaged by witches’
broom disease. (W)::---- diseased area.

D. HEgEROBMEHDORE, (W)-[l Lk,
‘ Longitudinal section of the damaged tree. (W):----- diseased area.
E. 77 Vo IgEnAR (744E) OTACKBEC L 2HFEEH, (W)-FHL (B%, #E1963
£8 ),

Young planted tree of A. homolepis Sies. et Zuce. (7-year-old) killed by witches’ broom
disease, (W)« diseased area (Nagano, Yabuhara, August, 1963).

Plate 2
A, U7 VaeITACHBEREMICHER ShHF& (225,

Pycnium of M. caryophyllacearum ScmréT. produced on the affected young portion of A.
homolepis Sies. et Zuce. (X 25).

B. BEDHEK (x200),
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Plate

Plate

Magnification of a portion of A (x200).

. BEDLw >FD3,

Aecium produced on the needles within small witches’ broom.

. Bhoix (x10),

Magnification of C (x10).

. FAEDfER (x10),

Magnification of C (x10).

. AEDIER (x40),

Magnification of C (x40).

. AELe 5F0 S Dk (x150),

Cross section of aecium (x150).

3

.U Vone I TACHNBOME/EE ¢ F /Yy LRI h i ERTH (x6),

Uredosorus produced on Cerasirum caespitosum GiLie. var. ianthes Hara, an alternate host
of the witches’ broom disease of A. homolepis Sies. et Zuce. (X6).

. AEDHR (x16),

Magnification of A (x16).
13/ THATIERTH (REAREEE 197543 A).

Overwintered C. caespitosum Giuis, var. ianthes Hara with many urediniospores on its

non-withering leaves (Kisofukushima, Nagano, March 1975).

. BAED I IFS RN L FHE (S) (AE19754F5 A),

Teleutosorus(S) formed on the C. caespitosum GiLis. var. ianthes Hara(May 1975 at the

same place as in C).

. ALOWR, X BRE, B2 (X6),

Magnification of D. Left: deseased leaf, Right: healthy leaf (x6).

4

L U7 VeE I TASRBREIURNTRE SURRTF (x600),

Pycnium and pycniospores of Mellampsorella caryophyllacearum Scaror. (x600).

. HLEITREF (x600),

Aeciospores (x600).

. Ak (x3000),

Surface view of aeciospore under electron microscope (x3000).

. ALEHERBEFOIAR (6000,

Urediniospores ( x600).

. Ak (x3000),

Surface view of urediniospore under electron microscope (x3000).
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F. FLARTHE - £RF « METF (x400),
Teleutosorus, teliospore and sporidium (x400).
G. FLE&ARTFDIAR (x1500),
Teliospore producing sporidium (x1500).
H, FELDEF (x2000),
Sporidium ( x2000).
I. RENMEFORE (x600),

Germination of sporidium (x600).

Plate 5
A, VI voel SEEMICHT 2 EERR (F#) (197045 A).
~ Inoculation test on 5-year-old Abies homolepis Siks. et Zuce. (wounded) (May 1970).
B. HLI Ugé) (AL,
Same as in A (non-wounded) (May 1970).
C. AL G (L)
Control (May 1970).
D. #HERB () Kk > TRELEIMOTA CEE (W) (197145 A),
Early symptom produced by inoculation (wounded) (W) (May 1971).
E. BLoEERCSTRTFOERSNIRI (197245 A),
Production of aeciospores in the diseased part of inoculated tree (May 1972).
F. ELREH (W) ©5FHRORA Q7545 F).
Diseased part in E (W), 5 years after inoculation (May 1975).
G. FLEER (W) ok 7ERORE (197745 H).
Diseased part in E (W), 7 years after inoculation (May 1977).
H. ALHEE (W) O 13 FERORI (19834 6 A),
Diseased part in E (W), about 13 years after inoculation (June 1983).

Plate 6
A. 730 neITASERBOREHR, a BEAREE, b FEAR oh g,

Diseased part of witches’ broom disease of Abies homolepis Sizs. et Zucc. a, Basal part
of swollen portion b, Central part of swollen portion.

B. BA&KolmE (x100),
Cross section of healthy tree (x100).
C. HLEo#thrE (x100),
Longitudinal section of the same tree (x100)

D. EEoyE (x100),

Tangential section of the same tree (x100).

E. EXEMOENE (x100),
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Cross section of basal part of the swollen portion (x100).

F. ELoO#tmE (x100).

Longitudinal section of the same part (x100).

G. FLlotgE (x100),

Tangential section of the same part (x100).

H. EAPRETOENE (x100),

Cross section of the central part of the swollen portion (x100).

I. FELoHmE (x100),

Longitudinal section of the same part (x100).

J. FLowikm (x100),

Tangential section of the same part (x100).

Plate 7
A, V7Y nEITACERSURTORERIAZE (FEM),
Survey of dissemination of aeciospore of witches’ broom fungus on A. homolepis Sies.

et Zucc. (level land).

B. [k,
The same as A.
C. L GRR),

Ditto (in forest).

D. EL (AL,
Ditto (in forest).

Plate 8
A, SVIRICBERINTEE Ly Y27 by HBAR),
Pices koyamai Suirasawa whose leaves have fallen off due to infection by Chrysomyxa

abietis (Warir.) Uncer (mature tree).

B, ¥YH 4 b e BRELCERINREFHOLTHE (x10),

Teleutosorus formed on the diseased needles of P. koyama:i Smirasawa (x10).

C. EXTYNBRE LICER INHRREROLRTHE (x10),

Teleutosorus formed on the diseased needles of P. shirasawae Havasn1 (x10).

Plate 9
A. BEALIARTH (ryHssr o) (x20),
Mature teleutosorus (P. koyamai Suirasawa) (x20).
B. ATl (AL) (x40),
Cross section of teleutosorus (the same as in A) (x40).

C. /MEF (FL) (x200),
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Sporidium (x200).

. REFUr/MET (RL) (x400),

Germination of sporidium (x400).

. BERER (AARYY) THEULIUHEOLKMTH (e t=vyng) (x10),

Teleutosorus of C. abietis produced on the needles of P. shirasawae Havasm (x10).

CRE (e Has o) (X10),

Teleutosorus of C. abietis produced on the needles of P. koyamai Smirasawa (x10).

10

YU XVIRICERBEEINSL YT SHRBA (2. EE) 1/3),

Mature tree of Chamaecyparis pisifera(Siks. et Zucc.)EnoL. whose main trunk has been
infected by Gymnosporangium miyabei Yamana et I. Mivaxe (a. mycelium) (1/3).

. BEBERsNIY T 7HEA (3, BL) (x2)

Mature tree of C. pisifera(Sies. et Zucc.)EnoL. whose main branches have been infected

with G. miyabi Yamapa et I. Mivake (a. mycelium) (x 2).

. R/MELEREINSY T IOEA (2. BAE) (x1),

Young C. pisifera (Sise. et Zucc.) Enpi. tree whose small branches and leaves have

been infected with G.miyabei Yamava et 1. Mivake (a. mycelium) (x 1).

. KEAETHE LY 75 SURK (a. Bl (x1),

Rust of C. pisifera(Sies. et Zucc.)EnoL. caused by G. miyabei Yamaoa et 1. Mivake (X 1).

. BIRAROREBHEELMOBR L7RE (x1),

Diseased tree whose wood is exposed because bark has rotten away (x1).

. WK OBEER S S BFER (1/10),

Diseased C. pisiferra(Siks. et Zvcc.)Enor. tree with sulcated rot near the ground (1/10).

. RERoKEORE (1/5).

Cross section of the same tree as in F (1/5).

. FRBOASEEER &S - BRA (1/12),

Diseased tree with G. miyabei Yamana et 1. Mivaxe and with sulcated rot in middle of
trunk. (1/12).

. RLADKEDIRE (1/8),

Cross section of same tree as in H (1/8).

11

. VU IVHBMEEY 7 Vo + EOREERE SUFHTR (X1.5),

Symptom and the aeciospore on Sorbus japonica Sies, an intermediate host of G. miya-
bei Yamaoa et I. Mivake on C. pisifera(Sies. et Zucc.)EnpL, (x1.5).

BT XUEHEEEYS Va2 0 Le O FE (x1.5),

Roestelia of G. miyabei Yamaoa et I. Mivake on S. japomica Sies., the alternate host
(x1.5).
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C.

Plate

Plate

H otk (x10),
Magnification of B (x10).

. FUSEURPHMEX Y Va/ + Lo Ly S FEOREER (X400),

Pseudoperidium of roestelia on S. japonica Sies. (x400).

. VU ICIROIVET ERF ORI (X400,

Germination of aeciospore of G. miyabei Yamaoa et I. Mivake on S. japonica Sies.( x400).

12

. VUG SUROSELARTHE (x200),

Young teleutosorus of G. miyabei Yamapa et I. Mivake on C. pisifera (Sies. et Zucc.) EnorL.
(x200).

. AEoZRTF EOFEN D) (%4000,

Teliospores with thick membrane (x400).

. Bl Eo#Fnbo) (x400),

Teliospres with thin membrane (x400).

. VT 7 AUREAMRTFRIRE CRIRED (x400),

Germination of teliospore of G. miyabei Yamaoa et I. Mivaxe on C. pisifera(Sies. et Zucc.)
Enor. (apical part) (x400).

. ELE (hEED (x400),

Germination from the lower part of teliospore (x400).

. FU T EUBIR/MET (X400),

Sporidium of G. miyabei Yamaoa et 1. Mivake (x400).

13

YU FAVKRREAOSURTEEE LY 7 SOEK (B 1/6),

Nursery stock of C. picifera (Sie. et Zucc.) Ewor. inoculated with aeciospore of G.
miyabei Yamapa et I. Mivake (wounded) (1/6).

. ALoFEmE (a. R (1F8PAR) (1/6).

Diseased nursery stock in A (a. wounded part) (aboutl year and 8 months after infe-
ction) (1/6).

VU7 IUHICEREL, HECUBARTHORA URE (a. #RE) GRIE8IAR

(x10),

Teleutosorus at early stage developed on the needles after infection with G. miyabei
Yamaoa et 1. Mivake(a. diseased part)(about 1 year and 8 months after infection)(x10).

. RAEDILA (a. FEMW) (x20),

Magnification of C (a. diseased part) (x20).

. U7 SIRICERL, NEICTIARTHOSE LIRE (2, R @EBRIFESHLAR

(x6),

Teleutosorus at early stage developing on small branches of C. pisifera (Sies. et Zucc.)
EnoL. infected with G. miyabei Yamapa et I. Mivake (a. diseased part) (aboutl year and
8 months after infection) (x 6).
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. AR (2, FEEE (BE2EFESLAR (X6)

The same as in E (a. diseased part) (about 2 years and 8 months after infection)

(x6).

. BE (a. B2HEE) (REIESHLAH (x6),

The same as in F (a. diseased part) (about 3 years 8 months after infection) (X 6).

14

. TAFoTACHKRREICRE LHEL OHBR LYELETA CBEE (BELAESF) (EE4H

A f&) (x10),
Abnormal adventitious buds originated from the aeciospore infection of Caeoma defor-
mans (Berk. et Br.) Tuseur, They alway develop from the lower surface of the infected

needles (4 months after inoculation) (x10).

. WE BESPAR (x10),

Ditto (5 months after inoculation) (x10).

. AL (BEg1ER) (X1

Ditto (12 months after inoculation) (x 1).

. BE BRIE20A%) (x1),

Ditto (14 months after inoculation) (x 1).

AR BELFE4PAE (x1),

Ditto (16 months after inoculation) (x 1).

CRE (BRERLETHPBR) (X1),

Ditto (19 months after inoculation) (x 1).

. SUBRFERRIELYOTA CHERRE EEN2ER (x2),

Small witches’ broom on Thujopsis dolabrata Siee. et Zucc. having mature aeciospores

(about 2 years after inoculation) (x 2).

15

CERUTRELS G ST A TACERERR (B3 84%) (x1/5),

A large witches’ broom on Thujopsis dolabrata Siee. et Zucc. caused by Caeoma deform-

ans (Berk. et Br.) Tusrur (after 8 years from infection) (x1/5).

CAEELEUWDETRAFOTA SRR (BE) (x1/3),

Witches’ broom of Thujopsis dolabrata Sies. et Zucc. developing many new and abnormal
adventitious buds in the early spring (x1/3).

. STHRROFRERICA U SURFR (x10),.

Pycnium produced on the surface of saucer-shaped portion of an abnormal adventitious
bud within the witches’ broom (x10).

. STBIROBRIEEBRICE L IVBEFE (x10),

Aecium produced on the surface of saucer-shaped portion of an abnormal adventitious
bud within the witches’ broom (x10).
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SERLUTERENI T L ITRTE (x10),

Mature aecium (x10).

16
TAFuTASHKREO STHTR (2200,

Pycnium of Caeoma deformans (Berk. et Br.) Tuseur (x200).

. TRFuTALEREO IUHRT (x400),

Aeciospores of Caeoma deformans (Berx. et Br.) Tusrur (x400).
LR F RO INL T A F o CASKEED RURFE (x100),

Aecium of Caeoma deformans (Berk. et Br.) Tuskur produced between pycnium ( x100).

. TARKERESUVRTEZER L7 X+ e0HR (2. FRI,

Thujopsis dolabrata Sies. et Zucc. seedling inoculated with aeciospores of Caeoma defo-

rmans (Berk. et Br.)Tusevr(a. Diseasedpart of Caeoma deformans (Berx. et Br.) Tuseur).

17

. TH=Y AFEMICS T A EERER (196849 1) (1/5).

Inoculation test on 4-year-old nursery stock of Pins densiflora Sies. et Zucc.(Sept. 1968)

(1/5).

L BERERBIC L - TRAELESTR (196946 /1) (18D (1/5),

Symptom produced by inoculation (June 1969) (Annual type) (1/5).

. ELE Q9706E7 A) (2FE) (1/3),

Ditto (June 1970) (Biennial type) (1/3).

L TARvHERCERENI L ITFDI (X38),

Peridermium of C. phellodendri Komarov formed on needles of Pinus densiflora Sis. et
Zuce. (x 3). )

CRE(x1)

Ditto (x 1).
Ly 5 FO5DHk (x15),

Peridermium of C. phellodendri Kovarov on Pinus densiflora Sies. et Zucc. (x15).

. WERRDA A ) Fog (A

Phellodendron amurense Rurr in the damaged plantation.

. FAFELROERTH,

Uredosori of C. phellodendri Komarov on the leaf of Phellodendron amurense Ruerr.

. FAFELOLRTH,

Teleutosorus of C. phellodendri Komarov on the leaf of Phellodendron amurense Rupr.

18

L THTVEIUVRDO L DFDD (X60),

Peridermium of C. phellodendri Komarov (x60).
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. FEsTHT (x400),

Aecospores of C. phellodendri Komarov (x400).

. HEERT (x400),

Urediniospores of C. phellodendri Kovarov (x400).

. AEARRTF (x150),

Teliospore of C. phellodendri Komarov (x150).

. EENET (x600),

Sporidium of C. phellodendri Komarov ( X600).

19

ATV ERETOIVRTE (L IFDI),

Aecium produced on Pinus pumila ReceL.

L MRYBLASURIRE > TN~ =Y,

A dead Pinus pumila RrceL caused by Cronariium ribicola J. C. Fiscaer ex Rasenmorst

. AT VR LASTRO STRIRTF (x400),

Aeciospores of Cronartium ribicola J. C. Fiscuer ex Rasennorst (x400).

A=Y RLASUTROERT (x400),

Urediniospore of Cronartium ribicola J. C. Fiscier ex Rasenmorst (x400).

20

CEEEBICE TR BICAE LA e YR LA SUROLRTF,

Ribes sinanense F. Maexawa inoculated with aeciospores of Cronartium ribicola J. C.

Fiscuer ex Rasenmorst. (A, teliospore of Cromartium ribicola J. C. Fiscer ex RaBENmORsT).

L BERBRICE > TTF A7 VUL Utend =Y BLA SUROLIT

Ribes rubrum L. inoculated with aeciospores of Cromartium ribicola J. C. Fiscuer ex

Rasennorst (ditto),

1

. BERBICE s TY TV Y Y REU N =Y R LA SUROLRRT,

Ribes fasciculatum Sies. et Zucc, inoculated with aeciospores of Cronartium ribicola J.-C.
Fiscutr ex Rasennorst. (ditto). : ' P

L BEERBRICE s TY Y BV » JIRELIEA YR LA IUROLIT,

Ribes ambigum Maxmv. inoculated with aeciospores of Cronartium ribicola J. C. Fiscuer

ex Rasennorst (ditto).

Pedicularis yezoensis Maxim,; inoculated with aeciospores of Cronartium ribicola ‘J. C.

Fiscaer ex Rasenmorst (ditto).

. BRERRTRERR LYY 2 3

Ribes alpinum L. var. japonicum Maxme.” which gave negative result in the ‘inoculation

test. e e e e+ e e =
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Studies on the Important Rust Diseases of Some Conifers
in the Central Mountainous Region of Japan

Taketo Hama®®

Summary

The central mountainous region of Honshu in Japan is surrounded by mountains which
have an elevation of more than 3000 meters. This region has a steep lay and cool climate,
but also has in many parts excellent forests representative of Japan such as Pinus densiflora
Sies. et Zucc., Larix leptolepis Goroon, Cryptomeria japonica D. Dow, Chamaecypris obtusa (Sies.
et Zucc.)Enovr., Thujopsis dolabrata Sies. et Zucc., Chamaecyparis pisifera(Sies. et Zuce.)Enor., Abies
homolepis Sies. et Zucc., Picea jezoensis Carr. var. hondoensis Reup., Abies veitchii Lmor. and
Pinus pumila Recer. But recently, damage to the forests in the central mountainous region
of Japan has increased rapidly and is now constituting a problem. Although rust is one
cause of such damage, few studies had been made on this disease. Therefore, the author
began research on the major rust diseases on coniferous trees from around 1960. The author
has examined the environmental conditions for disease outbreak, physiological characters of
the pathogens, inoculation tests, development of characteristic symptoms and the life history
of the witches’ broom disease of Abjes homolepis Sies. et Zucc., caused by Melampsorella
caryophyllacearum Scurér., the needle rust of Picea Koyamai Snirasawa and Picea Shirasawae
Havasnr caused by Chrysomyxa abietis (Warrr.) Uncer, rust of Chamaecyparis pisifera (Sis. et
Zuce.) Enoi., caused by Gymmnosporangium miyabes Yauapa et 1. Mivake, witches’ broom of
Thujopsis dolabrata Sies. et Zucc., caused by Caeoma deformans(Berk. et Br.)Tuseur, the needle
rust of Pinus densiflora Sies. et Zucc.,, caused by Coleosporium phellodendri Komarov, and the
blister rust of Pinus pumila ReceL caused by Cronartium ribicola J. C. Fiscaer ex Rasennorst, and
has obtained many new findings. In the present report, these studies are described in detail.

1 Witches’ broom of Abies homolepis Sies. et Zucc. caused by Melampsorella caryophyllace-
arum ScHROT.

1) Witches’ broom disease caused by Melampsorellia caryophyllacearum Scurét. broke out
on the planted and naturally growing trees of Abies homolepis Sis, et Zucc. in the Fukushima
Forest Station, Nishino National Forest, and Yabuhata Forest Station, Nagawa National Forest,
during 1963-1964. A survey showed that the damage of trees was 20~80% in the planted
forest and 53~90% in the natural forest.

This disease was found to cause heavy damage in damp areas and little damage in dry
areas regardless of the number of alternate hosts Cerastrum caespitosum Giuis. var. ianthes
Hagza.

Although this disease has been considered to cause damage mostly to the branch, in
Japan, it was found to develop on the main trunks of planted and naturally growing trees,
resulting in severe retardation of growth and the death of the tree (Table 1, Plate 1, A-E).

2) The sporidium developed from the Teleutosorus on Cerastium caespitosum Giie. var.

Received March. 6, 1985
{1} Kiso Sub-Branch Station
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fanthes Hara invades a bud of Abies homolepis Sies, et Zucc. near the growing point around May.

The following year, the infected bud grows abnormally to several times the size of
a healthy bud. Around May the following year (about 2 years after the first infection),
pycnium and pycniospores are formed on the leaflets in the diseased part, and aeciospores
are formed around June. The abnormally growing branch continues to grow year by year,
and in several years becomes a witches’ broom about 50cm in diameter. In June, aeci-
ospores invade into the alternate host, C. caespilosum Gius. var, ianthes Hara and produce
vellow brown uredinium and urediniospore, about 10 days later. The plant dies in about
August, but the urediniospores invade into another healthy C. caespifosum GiLis. var. ianthes
Hara continues to propagate, and overwinter in the form of urediniospores. After overwin-
tering, teliospore and sporidium are formed on the underside of the leaves of C. caespitosum
Giute. var. ianthes Hara between May and Jume (Fig. 1, Plate 2, A-G, 3, A-E, 5, A-H).
Therefore, concering the life cycle of this rust fungus it is concluded that the pathogen spends
its pycniospore stage (0) and aeciospore stage (1) on A. homolepis Sies. et Zucc. and others,
urediniospore stage (II), teliospore stage (M) and sporidium stage (IV) on C. caespitosum
Givis. var. ianthes Hara, Stellaria media Cry. or others, but that aeciospores were found to be
produced around May two years after the sporidium invaded A. homolepis Sies. et Zucc.(Fig.
11-12, Table 3-4, Plate 5, A-H).

3) The pycniospores were 3~7.5X2~5pm, the aeciospores were 15X22pm, and the
urediniospores were 19X14~20 pm. The teliospores had a diameter of 11~25um, and the
sporidium were 7~10 pm (Fig. 2, Plate 4, A-I).

4) The aeciospore of the fungus germinated at 10~30°C, and, judging from their germi-
nation rate, the optimum temperature was 25°C. They germinated best at a relative humi-
dity of 100%, and the germination rate decreased at a relative humidity under 98%.

The urediniospores germinated at 10~30°C, and judging from the germination rate, the
optimum temperature was 20°C. They germinated best at a relative humidity of 100%, the
germination rate decreasing at a relative humidity below 98%. The sporidium germinated
at 10~30°C, and the optimum temperature was 20°C. They germinated best at a relative
humidity of 100%, and germination decreased at a relative humidity of less than 98%. The
aeciospores of the fungus lost their germination ability within about 3 months in the labora-
tory and within about 2 months outdoors (Fig. 3~9, Table 2).

5) Anatomical examination of the spindle-shaped swollen diseased part on Abies homo-
lepis Sies. et Zucc. showed that in the cross section, longitudinal secion and tangential section,
the tracheid and medullary raycells in this part are abnormally enlarged with abnormal
cell division compared to those in the healthy part. This was presumed to be the cause of
the enlargement (Plate 6, A-J).

6) Examination of the dispersion of the aeciospores of this disease in level land and in
the forest showed that the aeciospores on a diseased tree left in the flat land for 5 hours
dispersed in the direction of the main wind, but those on a diseased tree left for 24 hours
dispersed in all directions, regardless of the direction of the wind. On the other hand, when
the diseased tree was left in the forest for either 6 or 24 hours, the aeciospores dispersed in
all direction, irrespective of the direction of the wind. The number of aeciospores fallen
directly under the diseased tree was larger at night than during the day both in level land

and in the forest. The distance of the diseased intermediate host from the diseased plant
in the nursery field was examined. The diseased hosts were all in the shade of, and within
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1 meter of a diseased host, which suggested that the alternate host was diseased only when
it was shaded by a diseased tree (Fig. 10, Table 5~9, Plate 7 A-D).
I The rust of Picea koyamai Suirasawa and Picea shirasawae Havasu caused by Chrysomyza
abietis (WaiLr,) Uncer

1) Chrysomyxa abietis (WaiLr,) Uncer which is pathogenic to Picea broke out on young
to mature trees of Picea koyamai Suirasawa and Picea shivasawae Hayasm, which are rare
species, in a 0.76 ha of Yatsugatake National Forest at Suwa Local Forestry Office, Nagano
Regional Forestry Office in May, 1969. The survey showed that 50~52% of the young trees
and 100% of the natural mature trees were diseased (Table 10, Plate 8, A).

2) The natural mature trees became infected in May. Brownish yellow checked stripes
developed on the surface of the infected needles in around October, and teleutosorus developed
in mid-April the following year. The teleutosorus matured late in May and. sporidium were
disseminated from early June to mid-July. The damaged needles gradually became brown
and fell off between September and October. Some of the branches died. In October, light
yellowish-red initial-stage teleutosorus developed on the yellowish needles of the young trees
which had been infected in May.

The teleutosorus became mature and red yellowish color early the following May, and
dispersed sporidium from mid-May to early June. The damaged leaves fell off around
September, and some of the branches died (Fig. 13, Plate 8, B, C, 9, A, B).

3) The teleutosorus of this disease produced spots on the diseased leaf, teleutosor.us was
0.7~1x0.3~0.5 mm, teliospore was 20~32x10~18 pm, and sporidium was 7~13X7~10pm
(Plate 9, C, D).

4) The sporidium of the fungus germinated at 10~25°C, the optimum temperature for
germination being 15°C as judged from the germination rate.- At a relative humidity of
98% or more, about 1/3 of the sporidium germinated, and the germ tube extended well, but
at a relative humidity of 95%, the germination rate decreased, and the extension of the
germ tube was also poor (Fig. 14-16).

5) Inoculation of inoculum prepared from the young trees naturally infected by this
disease, showed that this disease was directly transmitted to P. koyamai Suirasawa -and
P. shirasawae Havasm1 from both trees (Table 11). )

6) This pathogen has no alternate host, and the Picea are host for stage I teliospore
and stage IV sporidium, but the sporidium invading P. koyamai Suirasawa and P. shirasawae
Havasur produced teleutosorus about 1 year after the invasion (Fig. 17).

M The rust of Chamaecyparis pisifera (Seis. et Zucc.) Enor. caused by Gymnosporangium
miyabei Yamaoa et I. Mivake

1) Gymnosporangium miyabei Yavapa et 1. Mivake broke out on Chamaecyparis pisifera
(SiEs. et Zvcc.) Ewxoi. in the natural Chamaecyparis forest -in the National Forest at Nishino
Kitayama, Fukushima Local Forest Office in May, 1970, and in the National Forest at Sueka-
wa of the same office in May, 1979. The results of the survey showed that this disease did
not break out in arid areas even if the alternate host was present, but broke out in moist
areas where the alternate host was present, the percentage of damage being 60-100%. This
disease severely damaged the main stem, main branches and small branches, damaging the
leaves slightly (Fig. 18-19, Table 12, Plate 10, A-I). .

2) From the inoculation tests it was revealed that the aeciospores of this pathogen pro-
duced on the alternate host, Sorbus japonica Slgn., could invade the branches and needles of
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Chamaecyparis in August to September, and produced round chestnut-brown teleutosorus about
0.5-1mm large near the invasion site in April-May two years later (about 1 year 8
months later). The pathogen remained alive in the diseased tree and produced orange yellow
agar-like masses in the spring of each year. Because it invaded the epidermis and woody
part, severe depressions and rotten indentations were formed on the damaged trees. and not
only young trees but also mature thick trunked trees were reported dead. It was confirmed
that symptoms were produced after the sporidium of this pathogen had invaded the alternate
host in May and that pycnium and pycniospore were produced toward the end of June and
roestelia and aeciospore from late July to early October (Fig. 18, 19, Table 13, 14, Plate 11,
A-C)

3) The size of the pycniospores of the rust fungus was 7-12X2.5-3 um, and that of the
aeciospore 20-24%17-21 pm. The teliospore was usually bispored, the spore with a thick
menbrane was 43-62X15-20 pm. and that with a thin membrane was 45-82x10-15um. The
sporidium was 14—18’><7—13 um (Fig. 20, Plate 11, D-E, 12, A-F).

4) The aeciospore of this pathogen germinated at 10-30°C. The optimum temperature
for germination judging by the germination rate, was 20°C (Fig. 21-23).

5) It was revealed that this pathogen passed through the pycniospore stage (0) and
aeciospore stage (1), on such hosts as Sorbus japonica Sies., Sorbus commixta HepLunp, and
Malus toringo Sies. and the teliospore (Il)and sporidia stages (IV) on C. pisifera(Sigs. et Zucc.)
Enor. lacking the urediniospore stage(Il), and that aeciospores invade the shoots of C. pisifera
(Sies. et Zucc.) Ennoi. and produce teliospores and sporidium in April-May, two years after
the invasion (Fig. 24, Plate 13A-G).

IV Witches’ broom of Thujopsis dolabrata Siks. et Zucc. caused by Caeoma deformans (Berk.
et Br.) Tuseur

1) An outbreak of the witches’ broom disease caused by Caeoma deformans (Bexk. et Br.)
Tueevr was observed on trees of Thujopsis dolabrata Sies. et Zucc. growing as understory in
the natural forest of Chamaecyparis obtusa(Sies. et Zucc.)EnoL., The survey noticed that all the
trees growing in the test plot with humid conditions were heavily infected with the witches’
broom, thedisease 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 15.

2) Small and young abnormal advetitious 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 grew up to the repeatedly
bifurcate bodies having nail-head tops. Around August and September of the year, small and
pale brown pustules appear in the circles 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
breakes the epidermis to discharge a powdery mass of aeciospores. After dispersing aeciospores
the nail-head bodies shrink and blacken. 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’ brooms, gradually
weaken and some of them finally die (Fig. 25, Plate 14, A-G, 15, A,B).

3) This rust fungus has two stages, namely pycniospore stage (0) and aeciospore stage
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(I). Only the latter serves as an infectious spore. Pycnium are 20-30x20-28 ym and pycni-
ospores are 1.5-2xX1-1.5 yum. Aecium are 2-4mm in diameter and are orange yellow in color.
Aeciospores are spherical to elliptic or pearshaped, hyaline to yellow, 35-60x27-43 um, with a
thick wall being 2-3 pm in thickness (Fig. 26, 27, Table 16, Plate 15, C-E, 16, A-C).

4) 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%,
germination rate was very low with poor growth of germtube (Fig. 28, 29, 30).

5) From the results of inoculation tests it was reconfirmed that the fungus can dissemi-
nate directly from the diseased Thujopsis to the healthy Thujopsis without any alternate host
(Fig. 31, Table 17, Plate 16, D).

V The needle rust of Pinus densiflora Sies. et Zucc. caused by Coleosporium phellodendri
Komarov

1) In May, 1959, a remakable outbreak of a needle rust caused by Coleosporium phello-
dendri Komarov was found in a young plantation of Japanese red pine, Pinus densiflora Sies.
et Zucc,, in Kiso Vally, Nagano prefecture, in the central part of the main island of Japan.
Pine trees grown in 6 ha. were severely affected. The disease spread to the western direction
from the eastern part of the plantation where about fifty trees of Phellodendron amurense
Rurr. have been maintained (Fig. 32, 33, Plate 17, A-I, 18, A-D).

2) Aecospores were produced on one and two-year-old needles through April to early
June. They germinate well at 15 to 20°C and germ-tube bears within 12 hours. Aecospores
infected leaves of Phellodendron trees and incubation period was recorded as one to two weeks.
Formation of urediniospores on Phellodendron leaves were observed through June to November,
and teliospores through August to October. Teliospores germinated and produced sporidium
during August to mid-October (Fig. 34, Table 18-23, Plate 18, A-E).

3) In the case of sporidium infection, a different incubation period was recorded. In the
first case, aecospores developed on one-year-old needles in the next spring after infection. In
the other case, no symptoms appeared in the next spring, and formation of aeciospore was
observed in the second spring on two-year-old needles (Fig. 35, 36, Table 24-25, Plate 17, A-C).

4) Eradication of Phellodendron trees from the pine stand was proved to be effective to
cotrol this rust disease.

VI The blister rust of Pinus pumila Recer caused by Cronartium ribicola J. C. Fiscuer ex
RaBENnORST

1) In 1972 a disease injury(Octbarak)occurred over on area of about 300 ha. in Hokkaido,
which seemed very similar to the Blister Rust of Pinus strobus L., ranked among the most
important world-wide disease, and proved to have been infected from the Cronartium ribicola
J. C. Fiscaer ex RABENHORST.

2) Surveys made of the Pinus pumila RrceL in the central mountainous region of Japan
from 1977 to 1981 revealed that this disease has occurred not only on the Tateyama and
Tsubakurodake, so far known to be infected, but also on the Norikuradake, Ontakesan, Nishi-
hodakadake (North Alps), Kisokomagatake (Central Alps) and Senjodake (South Alps) (Fig.
37, Table 26, Plate 19, A-D).

3) Further tests of inoculation with the pathogenic fungi from the Norikuradake verified
that this disease had its pathogenicity on both Ribes and the Pedicularis (Fig. 38, Table 27,
Plate 20, A-F).
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