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4 FITRELBTHEATIKE Sphaerotheca humuli
(DC.) Burr. (Syn. S. macularis (Wallr. ex Fries) Lind)
i3, Homma (1937) iz L3ud 9 &} 15/ 28 DM %
ET3E&h, HIZ, 20%OHRE S OHE (FH
1956; SEH 5, 19735 AR5, 1968; B4, 1974; EH
1951) Z®d 5 &, 11RISRBICEOEHICEAET S.
ZOEICEBHEORYPELEL IOTO DY, REE
D S. humuli ([T 2WT, HEOFEMEZHS ML
Wige 3472 L, o3 onic SanMon (1904), PERIES (1962),
Arsic (1964) RUEE (1972) PHELTOERET
b5,

SALMON (1904) 2, Potentilla vreptans (A ~EA F
) wHEELTHBE (VIF Potentilla veptans HET
5. fiOHEHIKELELTOAEOESEEL) ZRVT
BEEL, HFEXETHS P reptans [WIIREMA SN
B3, Alchemilla vulgaris (I w7 %), Alchemilla
Fragaria sp. (355#), Spiraea ulmaria,
Agrimonia eupatoria (¥ ¥ I X & &) K Poterium
officinale @6 REICi¥, BEBLSNEL-7ELTH
%. %7z, PeriEs (1962) (3, 1 FIWEFIHEH LS
NTOBREOMYIICERE L&A, LR,
Potentilla fragariastrum & 4 F T DHTH->7cE LT
BY, HIC Epilobium parviflorum B, Humulus lupu-
lus @, Rubus idaeus B ;78 Rubus spp. A4 FIIC
BEELY, WTHOELBRELEP-72E LTS,
ARrsic (1964) X, Humulus lupulus 15 K14 D O
HEAFTICERELICD, A FITERFEBALNTCD
12, Fragarvia vesca HJz(F Potentilla micranthe (=P.
fragariastrum) BTHY, A F T EZE Humulus
lupulus W E6REDOEPNCIERB L1205 RE LD
Fragaria vesca JyUF Potentilla micvantha ® 2 T d

arvensis,

-7 E LTS, —F, 2% (1972) B{EEHOSE
ACEEAAFTICHER LA, RENASND
2, 4 FT NG e FR e E—2Ve3ETE ST
LU s HRF e A B £ O TRI0EOHM
BPIOBTH-7cE LT 5.

AFTDHEATKER, 1FTHEICENT, LEL
TS L, BIRREIIREO—DIIEI STV, Al
BOEBY S humuli OBRFHHIIIGEICHDIZY, T
hoohiciR F T REOFLICEENICAHELTHS
EDHHB5. Licdi-T, b LINSIHEGOEDM FI
WCEAEAE TS &0, BB E LiIcd K& iahh
bHEFHOC LIS,

AW BOTIE, 1 FTCHFET LHE LT DM
ICHET HH EOBREHSPICL, RFEITRSBS
Aoy AR OB E B BIITL D & L

FREET DM, HRSENTE R liokE
HRAHEBR B BYHIcE (silRLETS.

I BERTAFE

1 BEE

EBICAWEBEYD S EACKER, Tablel 1T
RUICEBDHER, AR, ZF, KREQ4ETHOH
ELALDTHS. HEER, KBRICHAVWIRCTE3
OB ERIcH LT 3o, BRTAEEAEICL
STHERFEICECBEEL, Mod-THELKEZS
Ohyd, FEICIEZBATHEHEISE, FELL £
BT LTI, ZA5DREROHEORET D DTERT
EHE L7z,

2 HEED

HEREMOEZ IBEFIOEWM LN, 1572 (&
BER) ~EA4FT . Fr/vaualllokiic

T ORER
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Table 1 History of the isolates of Sphaerotheca humuli, Sphaerotheca Sfuliginea and
Erysiphe cichoracearum used in the experiments

o : Species of powdery . Date of
Origin of isolate Isolate mildew fungus Locality collection
[ ‘
FragaviaXananassa Duch. A4 #3° MEF-1 ' Sphaerotheca humuli Matsusaka-shi, Mie  1976. 5.10
Fragaria X ananassa Duch. 4 3 NF-1 Sphaerotheca humuli Kashiwara-shi, Nara 1976, 5.25
Fragaria vesca L. x/~v 4 32 HF-] Sphaerotheca humuli Hif‘{a;rslglgg;vs;ﬁ’ 1973. 3. 9
Geranium thunbergii Sieb. . Hiratsuka-shi,
et Zuce. Y v e HGer-1 | Sphaerotheca humuli Kanagawa 1973. 5.31
Sanguisorba o [ficinalis L. . Hiratsuka-shi,
TLEaw HSan-1 | Sphaerotheca humuli Kanagawa 1973. 8.13
i dmatus Matsum. - AW-{ | Sphaerotheca fuliginea | Kuroishishi, Aomori 1976 6.29
L%W”m““mﬁ“&“miﬁﬁj TLa-1 | Sphaerotheca fuliginea | Tsu-shi, Mie 1976. 9.26
Solanum melongena 1. F+ A TSol-2 | Sphaerotheca fuliginea | Tsu-shi, Mie 1976. 9. 2
Cucumis melo L. vy TM-1 Sphaerotheca fuliginea | Tsu-shi, Mie 1976. 9. 2
Plantago asiatica L. FAs,¢a TP-3 Erysiphe cichoracearum | Tsu-shi, Mie 1976. 9. 2
Sonchus oleraceus L. /v TSon-2 | Erysiphe cichoracearum | Tsu-shi, Mie 1976. 9. 2
Lycopersicon esculentum Mill.}\ . TTo-2 | Erysiphe cichoracearum | Tsu-shi, Mie 1976.10. 8

BTEHMORESHEMEL, BESLORRELL. T/,
2FYFFRFIF NI, BARICE->TERE LY
NoOEYE, ER 12om ORKICHEL, ASHoERX
NEOXIFEELVTENL, £ DBARAIEIEHIIT
WLIOKGTAEFT L e b DM AT D2 T,

3 &iE

50X30X10cm DAFC WMy E 2 ~ 3 ARAE 12
e AN, €OLEHH30cm »o DKELLETRL C
T THERTEEEERME LI T ¥ Z0%,
AT OEREHIET 5720, Hild (1954) OFH:
IZIE5Ly, HX 35ecm OARE: (2EIZE =07 4 VAE
Y, D 2HEELEEIES VED) 2o, KE20~
30°C OF 5 RERIKB V.. KBOEMIKL-T, &
BADPEERICIED TX L DL <o, #150em O
JREUTEHIT, HREE-7. T4, hAkEA
BEeD LED B, SEEEMOECH PSRN LS55
BLTr- 7

4 RFERE

ERIO~4ARICHB RO —_B8IC X > T, 35
EFE LU RPEEE, WThoEc S ERERD T
DHOE ', KBSOERIERKTH LY, —HO%

ICHOHZ S 05BD o0, SERTOBRINZNSOD
T, RERSOEHIPIEEICHEKE L, SERTESH
EELIcb0E A L LTERL.

5 RERE

3 EATRE O EAEET DI, DFEEE
=z v, 80%7T A3 =, KiEOFERREAK THEE
L, BE#%KICa » P VIV —Xid@r 7 v »TRBEL
THEL. SHARFORXILAET LT, 254
F7'5 2 KEEE S, FOLFTORERZRL I
TOHEFEET Y, BRI N—7 5 A TE-TH
BT, SARTFORIFER, FH (1942) OFEICK
STEHELL. F73bhb, 222F¥0BREORE £ H
1.5cm SEFICHY, 0% T 3 —aicH UTHREL,
FHREWCHOBANCRKEL, 20 LSERTEE
&, ¥ — LAOKIKCEOET, 27°C OEEBICRE,
24~40R5FE R ICHREE U 7.
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Table 2 Dimension of the conidium of Sphaerotheca humuli isolated from various
kinds of plant

Isolate

(Origin of isolate) Range | Mean?
MEF-1 |

(Strawberry) 26.0—40.0x16.0—24.0 pm 31.52+0.45%23.0040. 35 pm
NF(élrwberry) 28.0—36.0%18.0-26.0 31.520. 42 X21. 64:-0. 33
HEEY s 26.0—38.016.0-24.0 32.12£0. 54 X 22. 33%0. 38
N Comium thunbergin 28.0-38.0X16.0-24.0 33.12:£0. 42 % 20. 56 0. 40
H%I;llmiwba o Fizinalis) 26.0—38.0%14.0—24. 0 31.4240.57 X 18. 12:£0. 46

+ X+959 C.L.

Table 3 Results of artificial inoculation with the isolates of Sphaerotheca humuli
from various kinds of plant

Reactions of the plants to the isolates from:

Plant inoculated Strawberry Fragaria Geranium Sanguisorba

MEF-1 NF-{ vesca  thunbergii  officinalis
Fragaria X ananassa Duch.* A F+ 3 ud Ak 4 — —
Fragaria vesca L* =/ ~v4FJ - - +- — —
Duchesnea chrysantha (Zoll. et Mor.) Mig® ~EAfF3 — — + — —
Gevanium thunbergii Sieb. et Zucc.® ¥ v/ ¥ awa — - — H -

Spiraea thunbergii Sieb.® 3% ¥+ — - — — —
Spiraea cantoniensis Lour* 5= — - — - —
Sanguisorba officinalis L* 7L ®a W — — — — 4
Cucumis sativus L> * v — — — — -
Cucumis melo LY x o v - — — — _
Citrullus lanatus Matsum. et Nakai* =24 # - - - - -
Lagenaria siceraria Standl® = & H % — — — _ _
Dahlia < cultorum Thorsr, et Reis.® £V 7 — — - — —
Cosmos bipinnatus Cav.b a2 &R — — — — -
Helianthus annuus L> b=71) — — — — —
Zinnia elegans Jacq.b bt v/ =Fv v — — - — —
Impatiens balsaming L.> Ko H — — — — —
Solanum melongena Lbs + =2 — — — — —
Lycopersicon esculentum Mille b+ = — — - — —
Nicotiana tabacum L.° %32 — — — — —
Papaver rhoeas L. b5 — — — — _
Physalis alkekengi L. var. franchetii Mak.s + v X% — — - — —
Plantago asiatica L.© #* *,<a —_ — — — _

* Hosts of Sphaerotheca humuli
b Hosts of Sphaerotheca fuliginea
¢ Hosts of Erysiphe cichoracearum
4 — No visual infection
+ Sparse mycelial development with no conidia production
4+~ Abundant mycelial development and conidia production
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Table 4 Results of artificial inoculation with the isolates of Sphaerotheca
fuliginea and Evysiphe cichoracearum on various kinds of plant

to strawberry

Number of plant

Inoculum -
Inoculated Infected
S. fuliginea on watermelon 4 0
S. fuliginea on bottle gourd 4 0
S. fuliginea on eggplant 4 0
S. fuliginea on melon 4 0
E. cichoracearum on tomato 3 0
E. cichoracearum on Plantago asiatica 3 0
E. cichoracearum on Sonchus oleraceus 3 0
I LrEayD3 FACKEE OWTFhMREBEEL, OFIETH- 7.

AETHIFECEMNUTELD . 2ERTRSET
WECHEL, ZHETHTICI A 7o -y vikoaH
DRH LT

ZEBROSERFOKRE XY, Table 2 i RLicEE
DTH-72. BETE, EHMCELOERRIED LN
o tehs, BRTER, 7rEavEREIOFEICES
THETNE DT

RAER, HRALIAFT 2SN FT F Yy
Yava kI LEITHETE, IR LENDE
DTHY, FH (1942) OFES S. humuli FTH - 1.

2 HEH

AFITE: 2BEHEHOCEBRBROMSE, Table 3
KRUzEEBYD, HEKROThORERBROFEREERL
Tz, FEbB, S humuli ORI EINTHAEA F
T e/ NEAFT e ALAFT V)V gya .
FY4F.aF2) - TLEIIDRT, 4 F3KIT
VNEA FIICEFERER LI, £OMOEHICIE
HEMAIRI I Tc. &7z, Sphaerotheca fuliginea i
UF Evysiphe cichovacearum DHEF{EHTH D F2 9
TS DISFEOEHICE, 2 FAEEERI - 7.

IJABAFIEH: A F IR/~ A F3IC 4
TERREINIRFEPADON/. ~EA F T3+
TERINBZZISHEOEET IBE L. TOMO19ED
PR REET '~ ORIETH- 1.

Fo/aDal: KFICX-THLIREL, BHR
RFOBE LAKTERERLICORIY Y/ v avad
ATHY, ZOhOEHIL — ORIETH- 7.

JLEAVE: AEKL->THLUIRHELEZORBES
FTHB7 123920 THY, ZOMOEYET

ZA A H A F R 41D Sphaerotheca
Sfuliginea pUF b= b « 4 A3« 2 & 2D Erysiphe
cichoracearum DM EWMT-E A FTWCHERE L CE R,
Table 4 IR LIcEBOWTHORI A F T iCFAESL
RIS T

V % £

S. humuli OSHETORZXE, Homma (1937) 1T
LA, 25.2~36.0x13.2~22.4pm EXNTHY, B
M (193) &, ZORF3% 22~36X12~20pm (3Fiy
27.5%x17.0pm) & LT3, 72, Arsic (1964) i3,
23. 44~36. 33 X15. 23~24. 61pm (E528. 02 <18, 92pm)
CEHULTNE. FEEMREL:, 1F7 - 2/~
FI -5V vavaRUT LEIIEOSERTE,
26. 0~40. 0 X 14. 0~26.0pm DEFICH D, hbich
NTHEFREOFERSED o N2h, PREELERIZITD
bDEEZ SN

SEH (1942, 1955) iz kiU, Sphaerotheca DT,
DERFOREERHME LD, Wb 3 S humuli
BMAERTHDICE, S. pannosa B ¥ S.
Japonica D IFEHH 5B EINTE. REBRICH LI
FT eV AEAFT A V) v avaRBTILETY
WTI, FOIBRBREMET LA TEED - D3
HIEBITNTNDG S hwnmuli BTHY, SHMERTREH
DI, FHERTHIETRENT &EEL &, HoMMa

(1937, EMA Q913) Soe# s —FH L. HiZ, ¥
# (HomMa, 1937) @ S. humuli OXFHEHO—EE
EHEZECLT, ZhoEHOEE2 TS S humuli
EHEE LT

S. humuli,
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AFEDHIL, 6EOEFEROBHEHFELLTH
% S. humuli \CHEHOGIDS HONDEHE D PERE
HTBCELHY, B4 FTOEERETHLHIEA
ZIR OB EREL DI DIC, 1 FITH &7 OHIES D
5 EATFROHEOHFEREY ST B2 Eikdh-
7o, EEHBORR, SEEPHO S humuli 3ZHE
NBDTHOREICRESI N EYITO A A K % 5
L, BEHOMERD SN A FTHEL Y ~EA
FOIEER, TEHICEEMEERLZEDT, A—0Mb
McBT5bDEEL OGN, T/ ~AEAFTHIZ, ~
A F VCEFISRY AR LD, T ORISIE SALMoN
(1904) @ Subinfection (24T 5 DT, HRRET
REERLIVEGEOHAGDEEAGNI. e, K
% (1972) O®ELEFERD, MEDS LA KEHA
FICEEEERITEERIED NI 7o

L7cdiaT, AERICHL-ABOEYICEAT 3
S. humuli FFAEHEOERICI-T, 3EZHKICEN XN
BERMEZNTNMEBEALRLTEINEDEEL SN
7.

V & L2

AFT e/ ~NEAFT v/ vavaRUTLVE
2 9ICHAET S S humuli OHHEDOREEE BohICT
B1c, HEEERUEREBRZTO, ROBELEL.

) AFTRUEZV~AEA FIREZNENHEETIH
Tld, AFTRPLSAEAFTRHBLOBELADS
nicdy, S humuli OFFEHPTHL ~EA F 34
Y/ ¥vava-axyFrF.arFey -7 rEITRE
RIREVED NP, T, S fuliginea U E.
cichoracearum DB FHYTHBF 9y « AA/Nailg
E15EDEYICE, £ RFBA LN fe.

D FV)vavaRUPIrEavicEFRENEET
AEL, TAENOBREFLOLBMLUNRIEEE D SN
7.

3) ARAB2UHA - FR A VTERNFNESE
T3 S. fuliginea RU'r= b - A Ao« s 5 VICEN
ZNHET B E. cichoracearum %A F IR LI &

Zh, WIFNOEB A FTICRBEBASNLE - /2.
4) FHREEEOEE, 7L vicESETIEOSE
AT ORI, 4 F T EDEITE~NTETE MENAHS
AHOoNIH, FOMOEHCEET S S humuli TiZ,
HAREICBEERZRIAD o NI T

5) LCIEORER»S, #RA LI S humuli 13 F A
DERICEST, M FT s 2/~ FTRHETS
R Qv v a v ZRETIRE QULrEay
WCHETZRBCERTEZ TR, BEKEZFN
Z3 S, humuli ORI EEZ Sz,

5l OA X #
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Specialization of Parasitism of Sphaerotheca humuli (DC.) Burr.

Kazuo ABIKO

Summary

Inoculation experiments and morphological observations were conducted to define the
physiological specialization of Sphaerotheca humuli parasitic on strawberry, Fragaria vesca,
Geranium thunbergii and Sanguisorba officinalis. Isolates from strawberry and F. vesca were
found to infect strawberry and F. vesce. But they did not infect Duchesnea chrysantha, Geranium
thunbevgii, Spivaea thunbergii, Spivaea canloniensis and Sanguisorba officinalis, though these
plants were reported as host plants of S. humuli. Fifteen species of plants reported as host
plants of Sphaerotheca fuliginea and Evrysiphe cichoracearum were not infected.

Isolates from G. thunbergii and S. officinalis were virulent only on the respective original
host plants.

Strawberry was neither infected with the isolates of S. fuliginea parasitic on watermelon,
bottle gourd, eggplant and melon, nor with the isolates of E. cichoracearum parasitic on tomato,
Plantago asiatica and Sonchus oleraceus.

Morphological observations showed that the conidia of the isolate from S. officinalis were
somewhat narrower than those of the isolate from strawberry. No other remarkable differences
were detected among the isolates of S. humuli from those four species of plants.

The following three specialized forms of S. humuli were recognized according to their host
range: (1) Fungus parasitic on strawberry and F. vesca; (2) fungus parasitic on G. thunbergii;
(3) fungus parasitic on S. officinalis. Each of the above-mentioned fungi can be regarded as
a specialized form of S. humuli.
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