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Masao TaMORI: Studies on the genus Phytophthora and pineapple
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T L &

CDRXE, HBICHTT 3 Phytophthora BEIICONT, ZOTREN, LHENGH, KREEH
~Sexually compatible mating group %ML, AFOEHL, T 2RI 2ERH OV
TG LT T 12, BB OO DB I NIEHIZ P . nicotianae var, parasitica T H
D, #hi, MECBY EEREOPTHHEEDOE A YT v PV LA SWRORIATH L Lh
5, B, MBICET AARO N, REBEZOHE, RROBY, BRELSECHET IHELZ
LDIBDTH b0

CZTHWHMEER, WMNEABORICAET ZRRFEhDEAM, Itk 24°~ 27°, EE 123~
132 DBEACH 2 600B 4 DO ABBOLETH 5, REHEIIN2245m T, FFHXR I,
AR T22C, ERIEFE 2000mll LT, BELEVERHHIRTH L, F{ © Phytoph-.
thoraBEDEB ER 1220~ 28 COBBEACH 0, KER L CHEBRAENDLDT, FMEZELT
ABEOLEBICHL HBESEVCORBTOREORE R, EBCHILD, COLIRT LR,
ZOWMERBREECGDEEZ, EHE, 1964Eh 0, TOKI TRERBCE L > tAEOHALE
RHA, cCiCFEF LDl

Phytophthora BEz, —ic, ZO/FEMEDCHL T, ROFEHEER L, KECX 2FREY
OTK R, BF, BEZuroBNoh, HYRERE, E¥Eo»r o bEBIh, SHORENSD
%o

ABEOMAICEALTI, SLOWEECI>TOAVALBAE,LORA N1, X, Tucker
(125) 3}, TAV hesnT, ABEOKE, £8, REHSECESHTHHEL, Leonian (71,
73) HHEE, ABOED S HEE2RAH 7. Waterhouse & Blackwell (131) &, 4 ¥ Y RZEH
FEAEA, Bb N, ABENKE» GBS L, Waterhouse idEic, 2WRDOFRELNEL,
(132) , 2 HEST 19634 *Key to the species of Phytophthora de Bary *
RELNE (134) o BRICHVTIE, P, 1935FFTTRRERRI N KB IC OO THMICTHEL
7z (55) o %1z, B (62, 63) i3, Waterhouse DX HFRAHALTI97T0F F ToRBREE
B

K#HX 1 Tid, MHEBE Phytophthora BE % Waterhous @ MEHRUCHE> THEECHR L, &< I
BEEDOERORBEENEORFETH I 0 A LHICT D iCE LD,

Phytophthora BEIC 3, B—EBETRAEUMREER LEV O0HD, oK 5V IIESR
EDOXEEERIC X > TR T 2 EMbhr->TH S, Smoot & (108) 31958 4F4C 2 DD 1Sexu-
ally compatible mating group 0% 3 & %2REL, Lk, 2OHEOHAEISEALI > 1,
Savage © (99) 2, Phytophthora %, (i) Homothallic with predominantly para-
genous antheridia, (ii) Homothallic with predominantly amphigynous anther-
idia, (iii) Heterothallic with compatibility type Al and A? and amphigynous
antheridia® 32D/ V—FRFF o5 & Lo BRTFIE, —RICRFESFEFCENT &35
nTHd,

HBEEKROS D, BEASHERTRIMMRTEZERLEIVO T, HipERick - THHRRZ
£EX x4, mating group or compatibility type Al A2 pEEAHL KL, RFEDOBRR
AOREMT 2D ERBIXICENTE LD T

Phytophthore BE OB EMM L, Hickman (47) wksE, R&<3uT 1) 1RHZ
1B, 1BcBohsbnd, 2) BHoR, BCBLEbDD 223} b b, i, KEDK
BHCONTHE L 0BREND S, AIAE, EHtto KELEE L7cER, £0RENBHER I
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35 (81, 90); AEORRHR, BRRCEBELABERLI->TREEINS (19, 137), B LAY
OHEKI, TEINABELALESOBMICERET 5L 3B OBMULIRTE T2 (40) BETH B,
ARXUATR, MRBCEY2ABAOBIMHECKRRU ATk -T, WHMEPhytoph-
thora 5 VWIRHRDOEELMAAMNTE LD 1
ZLORERERT LIRER, MRBCEO TRIEEDICE LT 2Phytopht hora BEO XBH i3,
P. nicotianae var, parasitica THATZ b -1, COEIR, 4 YT o7V L AL SH
RORRE LTRERET EC L0, BRiRIC, NVESOTAROREENAEE LTE & b7

I. Phytophthora DB - %R

ARD} B LTIZ, Waterhouse (135) s#EHLTVELIKE, VIR B DHORIEHS
BIhT5. AAE, W OB, VWANALEEEED, WELXICEOREGERE Th 5,
TORAELLT, FBOETHLHEURROIMMFEHR UL OEKSS 5 C &P, BEBROSE
RFOKESOBHEMNLEL T, BEHORBIMNHRE LBV EP, ZOMOUE BERERDIL,
CNEVS T ERAODOLLIENTEEEICE B,

BRDMEECHERHDO—DOTH 2RUFROZBRFOR2 3R, MEBOLEBOERNAE L, K
WX OEEHOLR (Waterhouse (134) OREBEBRLI ER IDKREITRSBT LS —KLE
WHDbH B, K12, MMEERERRE, FEWFILCEEEK (BHa@) %V -8 juice agariEibicER LT, ©
IR S NI R RO FOKR S SERIE LR TH 2, #2132, R1OKERE» S, BOELEMICLT,
HHEZEEROO ThORBRICR T 2 0% RET 2R8H L LTHEE L1-bDTH S, TDRESEOREDEEI LT,

ARXCE LD EOREICIR, BOHMMRR, WSROI, AROSH, BIREE L%
b &, Waterhouse (134) @ “*Key to the species of Phytophthora de Bary “iCHt
STREL. 2hick L, MBILCHHT 2Phytophthora B2, 6/L | RIBFETH 3,

RKEBHME, BERKCRENZ D, BREPEOBRVLDEFNSDDOXMNMIZ-> 2 VLTV B, Rk
ROk WESIICIY, P. colocasiae &, P, micotianae var. parasitica MHb, P.colo-
casiae BFDL ORI T TXL BEL, P. nicotianae var., parasitica it, 20—
ZBROT, BEAEFERREST 2, RERPOEVERICIR 2EED D, P. cyperi 2 BERRBICRE
L, P.infestans f infestans 3, RPR L EPRICRONTRET 2,

FREVAVFIHOTEELILER, BORESHREL-72DT, P. sp. &l &iC, va
¥ (Chrysant hemum coronarium L.) i3, Phytophthora BEOBELLTHR, LD
TobnLBbh b, £ofliic, P. nicotianae var. parasiticaDBEBEEL T, =4 vy
Momordica charantia var. pavel) 7, BUDTOBETHD, ¥29Y (Cucumis sati-
vus var, tuberculatus ) T o6 LWEFLELTEMEN:,

TR, B hdsAKBEE, thicERT 28ROV T, BB, BoRBE4AHE, WK
OEM, RELMBIKE T EREL LT HD>OTIEL 72
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Table 2

Comparison of spore size of Phytophthora isolates found
in Okinawa to the kmown species

P. capsici 1) P. palmivora 1) P. parasstica 1)
m L W P A Z|L W P A Z|L W P A 2z
P-1 XK KK W XK M e KK [ W X+ +
P-2 X+ KK X |+ XX+ ¥+ [+ + o+ o+
P-3 M X KK+ [X X K X+ [+ o+ ¥+ +
P-4 HE A+ % KK XK |+ + W+ [+ ¥ X ¥+
P-5 ¥ XK F KK XN KX KX X+ + [+ + %X o+ +
P—-6 *% ¥ + %% X [+ ¥ + + + |+ + o+ o+ o+
P=1 FE KK K XX HK| K XX KX+ + (X 4+ ¥+ +
P-8 HE O KK XX [ KK K W e XXX XX XX+ 4
P—-9 KK+ X KK KX X XX O+ + [+ 4+ ¥ o +
P-10 RO K XK KK XX+ K+ XX ¥+
P —-11 ¥+ o+ % X [+ ¥+ X+ [+ + + o+ +
P-12 *H K+ KK XX+ KX X O+ 4+ |+ 4+ ¥ o+ o+
P -13 e i R T S (B R . - T
P -10 (2 Wh R+ M KKK XX+ ¥+ |+ + + o+ x*
P —-10 (3) XK+ XK R X R+ ¥+ [+ + + + o+
P - 10 (4) M+ KK KK XK+ X+ + 4+ X+ o+ o+
P -10 (5 XX O+ KX XX+ + + [+ + + + o+
P -1112 L S S T I e A A T S T~ "1
P—-113 * o+ o+ o+ X |+ ¥+ ¥+ |+ + ¥+
P, capsics L I S R L R R+ S S X A A A
P, lzalmivan}) % + 4+ %KX ¥ + ¥ 4+ *x  +
P. parasiticla * o+ X KK+ X+ X+

+

*, %%

N » T =

Belong' to the same population

: Belong to the different population (3¢ : P= 005~ 001.

Length of zoosporangium

Width of zoosporangium

Hight of papilla of zoosporangium

Width of apex of zoosporangium

Diameter- of zoospore (Cystospore)

Isolates of Kyoto pref, Univ,

% : P<001)
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1. Phytophthora cinnamomi Rands

BEL LUHER
Ananas comosus Merr, sS4 Y7 7 (1970. 11. 5. GETERTHRE no. P— 106D,

HOERE LAE

BRiCiR, B42 4oV DA ASHET 2, BEEFO SR, LHEMAES 20 RIET, K3
38~84 X 27~39 u, FH57X 33, AHEABRRIBEAEHERINL D, BEEFOIDL = b
(EX/18) 11161, BIFRIIEH A0, BAS8 ¢, RAWE, RECEBICHIBRFRIILA
CBIBNERLL, BEOESR2 1, BHEERIR21~23X 17 ¢, £ERBRKE 24~ 28°C, BIES
C, BE32~34°Co EEFOSIR, IBBUBPICEREEBITCLCL-oTI RIS, T8
EEKD, B—ER TRANBREZERLE L,

R EPBIcET %L

1) 4 v7yFnULAS IR (78)

W8T, P. nicotianae var. parasitica ¢—KT 5. BB FEERELLB/A VT v 7
WMLALS INKEIER, BHTIENT, ThEToORERRTR, GEBOEBERTRE INKLIKETITH %,

2. Phytophthora colocasiae Racib.

BEELUCHREM
Colocassia esculentum Schott Y b4 E (1965, 9. 20. H#EEL/I 1970..11. 24. BE
no, P—14; 1966.5. 25 #%#; 1967. 6. 2. X¥) o

BHOEREE LB

HFWHE, KL I~¥BAREL, BETHEY, Bi22~4 2, EBEFOS R, ARSIV REE
¥, BOAERLEEL, BfR, B, K2Xi238~60x18~264T, 45~60x 23 o1& &
£, EIL3.5~ 10 g O/MENBDNT, HFHLOELPT, £: b ratiod 168, EERFI
26~30u (FHT39 1), MIEET, 3uiGET 5, BIRSRI, EERFH29 ¢ (Fhic 35 ) . IRFI
BOESKEE2547T, BINEAELOBEE LTS, BERREST, K233 11~13X 114
I E TR MEBERKRZ, BHBREER LIV, BEREKIZ12~31°CTEBL, 28CTH »
LHHET 2, BEFOOSHRBEOHRE IR, 16~28°C, RBERE IR 24°CTH 5. COREDIETD
SHRFIR, AEEOMOBEIHERTHE TBC, BAREKER24°C, RIE 5C, &5 34°C &
ZHs (116, 117) o
RELHMBIBY 5RE

1) #r4E8% (100)

AR I2, BOICESIRKT 508, FRBIEIT LVEAIR, MW, HELBINS, EHTE, BU
W, BROBUEEKESKSBEIRICELRBRL, Alicd i, REMET O TENL Th, B
FRTETALOCNED, BOIREBE, TNTERRPAILTE-> THIBRRECEE6D6H
5, WHZ, BUBKRRO/NSBEATH 508, T 2Ry, BBy, REICIZ
ROAERIE, BFHREIRFOSI BBBICEREINTALRLI 2, ESOoRRBBLLILEELE, W, #
ECOBITT 2. BEWTR, BRSO B -TKREL, 20B2r o LBBTEST S, BES, R
BT 23ERET 2, ETIE, Y hM4E, "R EREC, BHLOKTHITEL BET 2,

3. Phytophthora cyperi (Ideta) S . Ito
BEH L UHEM
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Cyperus malaccensis var, brevifolius Boecklr, ¥F bo 4 (1967. 5. 12. @B RE
TR 1969, 6. 26.48)

HDJERE

BFHRE, REMEEEL, B4~10 2o BEFO 52, B, ERFE, »20EEHOK, X i
SRFHE2X 302 (RENHDIT 130 X 44 1) , AFAREIRE ., BEFOSDEIC R4 2 ¢ S0
DRI DNT, HFHLSELPT U, BB, EEEH 424 (KX0b0DIR48 ») . BEER
20X 12 o, JPREFi2, BBBOFICIIZ—HEDL, BEOoBE 2123 4,

REEBI s 384

1), YF b4 OEKE (64)

%, BCRRL, BULHRACHAOO/NMNIZET 508, REGEAL TRERICID, BB /020
BET, REMISEH L TiIn L BMaEdT 2, BRESELD, C 28O, KK FCH
BOLU (BEFD S LBFR) »4ET 2,

4 Phytophthora infestans (de Bary)f.sp. infestans Waterhouse

BEB LUREM

Solanum tuberosum L. Vv 74 % (1966. 2. 11.HEBELHHFEEL 5 1971. 2. 5. AFH
HRW#E no. P-15),

Lycopersicon esculentum Mill, t= bt (1965 3. 19, 1969 4. 4. i@EXE; 1967
2. 26. JHE T )

MOEE

BYHIE, BRERZ-20RANSh, BEFOIEHMRT 5L 2R ERC/NILEAEHRST 3, E
BREFRER LIV, BEFO SR, HAE, B, HFFA>oBALT L, EBCM LD, MM
BubllTThs, K2 Zi229%x 192 (KEbDI259%x31 ) . AHERRERIPTOE B, BB
3~35 4, AERRRSTOBRE T, RREMOMEERIC L > THRIN 3, BB, BHEX38
# (REOHDIR50 ), BRE»OBISE, KiBt. BHEERBALH L, BRINZL0R
3T amphigynous TH 5, K& &2 17 (KiZ22) X 16 #, IR FRIEERI0 2, MRERT
Bs3~4p, EREPOROAET RS54 EETI AN 4m) . EEFERSHILIL TS, 4
FBER20°C, RIE4°C, BRE26°C TH5B. BEFOIORFERIZ12~13°C, BE2C, BE
25°CTH 5, BEILTHS, 30°CT 65 BN TERKT 2,

RHEHEIcE T 2R84

1) YeH4E%R (53)

KT, BROKRBROK2SAMEEL, ALHTCRRCLEL, Mo ERORBRERE I
7D, TORECRA—EACHEONT BETFO S LBFR) 2472, MEICK 3 &, KREIIEEE
CERML, BRIC(THhE, ZORRTLLHRT 5, RENBING L, BEKBRCKES 2, 55
RESFERETOT, ARONBICES T 2RE/RNE, 828054 0RUBET, 2o
b, HOBR IKERTEV. FILE-T, ZOREOHMUNESL, BLAERELIVELRD S,

2) = PR (113)
ﬁ,z,%iﬁﬁﬁTéoﬁ.Xmﬁﬁﬂ,BRVvﬁ4%EﬁKMTw50§¥Tu,ﬁﬁémé
Faav- tBOREMREEZEL, LI L IREBL 13T, BPEEL4 42 B, RELENF 3
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av—- MARBRTAOBREREBNE S TH S, MBI 3RERRR, Vv MR ICET 5,
5. Phytophthora nicotianae (van Breda) var . parasitica (Dastur) Waterhouse

BIs JURER

Abelmoschus esculentus Moench #7 5 (1966. 6. 6. }sE@EHE no. P—12)

Allium  fistulosum L. x¥ (1964. 11. 2. h@BHBETHEE no. P-7 ; 1965. 10.
26. BB) o

Ananas comosus Merr . /A7 v 7n (1964, 11. 1T. AEEFRRM no, P-10; 1970
11. 5. XA no,P—-10(2); 1970. 11. 5. X¥ no., P-103); 1964. 11. 19. ®¥ no. P-
10(4); 1964. 11. 20.-x»F no, P—10(5); 1964. 9. 2HEBRARIL (BF) ; 1964 9. 26
Hok; 1964, 10 5. 4BCAEND) o

Carica papaya L. r¢,¢% (1969, 7. 15. @S ¥HE no. P—11 (FF) ; 1970 11. 24
HEno, P-111Q2 (&, P-1108 (B .

Cucumss sativus L. var, tuberculatus Gabajev. 27V (1964. 11. 6. HEBEKX
Hifno. P—-5) .

Epiphyllum hybridum Hort, 7Y% 74 #7 v (1967 5 28.#@RBEE no. P—-13),

Lycopersicon esculentum Mill, +F=t (1964, 11. 6. ##8BHE no. P— 2 (BB ;
1965. 10. 22. HE (BF) .

Momordica charantia L. var, pavel Crantz =#v ) (1967. 6. 10. #ESEE no,
P-6) o

Nicotiana tabaccum L. #,¥a (1969.7. 15. H&BXKE no. P-3)

Catharanthus roseus G. Don =F=Fv9 (1966.5 3. ##EERH no, P—-9),

Hore L 4

BARIRL LS 2T, BRRKRA, EOBATI picdb ki, HFRIZ, BRLOOMC, FRANCK
AT 5. BEF0SR, BOLEVWHEL, HAK, 20 EAKRE, ERBRIATHE SR, F
38x 30k (KiZ50%x404) o £: b ratioi@14H 3V RTLUT. BEFOD S, BROR
hTHRINDIZ LD 5, EBICEVVIMIZ ST TIRFH» SEEN S, AEARKII¥ERE, ERERF
1260 £itEL, BoES3~42, BEHAVREROBP THERINS, HL XS LEBRICITS
BB, TEREINLY, HEOOREFCHUOD, BEALHERINWEV DD S, RRK
RIDIIERIC L > TE R T . P.palmivora Db 2 /ML OMBIC X ->THEI SR
N3, K33, FH24~264 (K331 #) . B, HLNZLEL, BbBBICE 5, BHEERQI,
BiEd20IETI0X 12 (~16) 2o BRFI/NEL, Kid2 ¢, REERE FTR, —ETR
7os, —BICEOHIGEOSRELEROERSA SN 5, £ EF#RIZ 30~32°C, RIE10°C,
BEITCHAVRENLL, FilEHd 20 REHMETE, LZEBIEETOI OEEBRRTDH 508,
FRIIKEMAACEREL->TEHBEREINE, BEEFOIORFS, HLOKEBRI LKL ST
K RFT 50

R EMBICE T 3 RE

1) #A75%% (122)

BHIRHECRET 3, FED I VRAECHAEKEROBES 303 ABEORMEERL, WK
DBEFTTIEECLBTUTEHBERT 5, AESBELI LOBEHCRRT 5L, O LEBIETE-> T
THORENEZELTLES>ONLL A5N 3. BREKTIR, ZRUELBELBRINE, HBTR, B
SHITRET 5o
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2) ¥R (101)
ﬁmﬁﬁﬁmﬁﬁmﬁﬁééb.%mi&ﬁﬂ%méﬁnfﬁmFiﬁéo?ﬁotém,ﬁﬁme
é@mvwi?éoﬁﬁmﬁﬁbrﬁb(u%tﬁéﬁwmﬁtéoWafm,%tﬂz;(%&?&

3) SNAVTyFNLALCSEHE (78)
%ﬁbtﬁu,éw,Iﬁ@ﬁéméﬁﬁﬁmﬁbééﬁ%m.ﬁ@%mﬁéwaéo%@@mﬁu,
FﬁmgnTorﬁmiﬁmﬁwnﬁﬁmméoit.L&o%wﬁm,&%mﬁ&bt.ﬁmmor
ﬁﬂ<ms&<C&mféao%@&%m,ﬁaémmﬁbrﬁambéofnm,2&%¢@m§w
ﬁ@f%%&whhfwéoﬁﬁm,&%K%@%w%ﬁwﬁﬁb.%ﬁbt%ﬁ?~f®iﬁﬂié
m<uéo%w§%w%ﬁ?6&,éﬁimﬁﬁb,§ﬁbrmn5°&m%%M%ﬁiét,EA%
%¢&m,menkﬁﬁﬁﬂm&?5°cmﬁﬁu.%ﬁ%®N4VTw7w®$ﬁﬁﬂK&at;
l)wﬁmm%ﬁt.2)Sﬁoﬁiﬂm%ﬁ@vaﬁwéném,k%ﬁu,mﬁﬁmﬁiﬁ@&
4mEuWK%ﬁféoEm&fu,%1@&5wu%2@ﬂﬁﬁmmt&§f,%%m&w%ﬁfé
@ﬁ?“oC@ﬁﬁﬁ.ﬂ%.i“%.&%,“fﬂwﬁﬁ®§mﬁﬁﬁ?éoU@Tb,ih§
K%ﬁﬂ?mo%@ﬂ&ﬂ.@ﬁfﬁ%éhfb%ﬁ@k%ﬁﬁih%f&b,it.%@ﬁ@iuﬁ
<,LA%ﬂiﬂiﬁmﬁ<,mwﬁéméwzwmé?éaéﬁiénéoEﬁoﬁwiwﬁmk&
Lfﬁwxﬁﬁ(f%ﬁ6§hé®&%iénéw,C@ﬁﬁ,ﬂth&ﬁﬁénﬁw®f,%%iﬂ
é(@@mméﬁwoﬁoimﬂb%m&%m,iw%m&wf;<&msntw5§f,&6%@?
m%ﬁ®©©§m&c66b5w,imﬁﬁafuawqWﬁwsﬁéxﬁﬁimﬁﬁm,11Hm6
§¢®4E@?,&<m2ﬂ,3ﬂwﬁwzw&%$ﬂwzbébmo(%mm#mmcwrmw—z
2R .

4) 4 vEK (86)

z,ﬁ,%%,mm%ﬁb,zfm,%wzotﬁm§<,uuw%ﬁ&*&ﬁmﬁﬁ#&ebn,
Xotﬁdbﬁnfﬁﬁﬁﬁ?éoEW&T@&KPw,%ﬁ?é&ﬁﬁ%(ﬂofﬂﬂiﬂfﬂné
camgwaﬁ¢meﬁnk5t.%ﬁ&m@iﬁwﬁ<cthor.#@T%ﬁﬂﬁmeu,%c
méﬁbw#m@ﬁr(%c&w?ééoﬁfm.ﬁ%@ﬁ%ﬂ%@*ﬁﬁ@kﬁﬁﬁmiabn,&
L(uéaéwmﬁTéo%ﬁ?é&ﬁﬁm<?n¢?<méo%%u,ﬂ,kﬁ%&%bfﬁmﬁw
tiifﬁ%ﬁ?éomﬁﬂomﬁﬁﬂméébn,%nmﬁﬁémﬁbb,me.ﬁﬁwaéwmﬁ
mib,ﬁﬁ?é&é%mLUUTE&Téow(?ﬂ@%ﬁ%ﬁi45mb.@m%ﬁémmb.E
ém#ﬁwﬁ<,ﬁﬂm50;5KE<ﬁéa%némﬁﬂﬁct&wﬁ%ﬁ&LTX%&&E%%L
rwéoﬁﬁﬁﬁmaﬁ(3WCWE)K&D,ﬁﬁl?t,ﬁ%s4t%ﬁwié°#ﬁ?m,%me
B TBRBENMC &L RET 3,

5) Fa2v UK

sﬁmﬁ,zmﬁib.xfu,mbm%ﬁ&*ﬁﬁmﬂ%itmxmﬁmﬁﬁééb,%ﬂo&g
M%@ﬁﬂm%ﬁmmmofﬁﬁiéo%ﬁ?ét&ﬁémmorﬁmbt<fn©1<Uéozmﬁ
B, KRRERAET, BRLrb L3RBT r»s LBHTE LTHns, TR, BEBic LR
T 5. TLEDEDFRENBL W,

6) 7Y+ 79T R (115)

LOICEICRK L, BRIEAKRROAIRHEEL, RET 5, —MICHTEB L THhTEEH
ﬂﬁiéoﬁﬁmmbwt,mM@ﬁEﬁﬁﬁﬁﬁmﬁoré¢<fntb§5ctm&éoW&Tm
S~6AoMRMICEL RET 2,



10 RERAZBYTERRE $25 (1974)

7 = MEREER (102, 114)

A3, SOICRBCRET 5, £, U »REoERBCAE TR EBRKRROREELAED,
ok s, Tcikhie, BRACHROBERMEES 5T L s, LIELEZENERS
Cibih b, BERKET S0, BROMBECE->TVE, ZROL &I, BEE@MCHUELET 5,
MmETIR, 10~11 AECESRET 4o

8) =HYUIER
GEMOLECRFNEL, REUR*2 7 VERITUT S, HEERCREsLBICET L, &<
BELTHET 2, BOOECHITELRET S,

9) #aiE (101)

HIETORET 208, B2, BREEKE, MEBEPS, HEE MO EPEICRET 5, B TR
UHhEHLVRECHROBORBEEL, FhiRAagichs- THAKE TSR 5L LB8H 0. BT
2, BUHTEOEMRMEDERICE CHRT 50 K RER, $AK ERD) »OoMEORIIRKT,
BEsOREIREEEDL 5T EMNBV, XTRH, R WHrEDEE TS RK L, BRERENEORHM
25D, TOHE LbELELTHRS, T 5N L D TRICHRSEDBEN 5 CE 5, AT,
BB LT TRET b

10) =F=FvvEK (76)

BOICE, BCREL, BE, RECORET 5, XTA, FEIc S, BOBELETHECKIRS
DOPMAITREALEL, 2hid, BY, 1L, RRCITELE R BRMHETT 5 &, DVICHHH
WFERFET 3. SBOE X, KRBCABRODLUBLET 5o RENRKET 5L, LELEILKRRE
FrRREBCEL, ETAE, AU HERERERO/NS SR EET 5. W, AESKKET,
i pSRIBRICTS B, BRBCE, BELTLOEEL T INPT (4o mETIR3~4 AtAE
CRET %o

6. Phytophthora palmivora (Butler ) Butler

BIs LKOREH
Capsicum annuum L. var  angulosum Mill . v—=v (1964. 11. 7. WEEE RN
fhih no. P—4) o

B LA

BADIERIZEAE—ET, 5ullEoborDEV. BFRAMN (12) . BETFO S O IIHE
2P BHD, 5(6i§?§ﬂﬂ§b>§§ﬂﬂﬁfﬁéo K& X{250~60%X31~35u (Kiz93x43 ®) o £

. b ratio2 1451, BB, E5PT 0 MMRR 2~10 20 ERRFoE < i330~50
4T, K355 niTET B, EIREY (1~24) , TBEH B0 A A, BPRRHE—EETRRLA
CHBR L. BRME (T ECP. nicotianae var, nicolianae % BAW2 var. parasitica
DHBEH) LoMBERICL, TRRINE, FH30 2 (K 424) , R, U onmELH, L
FNCE L 15 - TEBICED 2, BRERER 15 X 14 2, BEH 2RI, BRFE, BB odicid
LAESEH>TVT, BER2 u. HEBEER R, HLVRPPHMROBERE DL b RE @ (328~
32°C, ®&E11°C, B&H 35Co

R EmBC B0 5R4E

1) ¥—=vER (20)

G BECELRRT o YHMERKTS L, B RIUMRBTHIET 5. RETR, ALY, B
SEKBRORENSEDN, BMLWE 2R}, RUECEHRD, ZECHBODLUEET 5o BRADEICHE
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ﬁ?%a,ﬁm%mmwxﬁﬁwuotaibmmémww.&Lwtgm,ﬁM%méﬁan%m
FibtﬁnéoWﬁfm,ﬁaﬂm§<,t(mﬂﬁ%@ﬁ%mk%ébr,m%wszXEmE
BUDFIEINBTENEL H 3,

1. Phytophthora sp.

BEL L CRE

Chrysanthemum coronarium L. Y2 v¥7 (1964.11.8 H@ESHEFEE no. p—
835 1965 11. 24. EHB) .

Solanum melongena L. +Z (1964. 11. 2. MBEHPHEE no. P—1 (R%E) ; 1965.
10. 26. B (&%) ),

E2%A:

%ﬁﬂ.ﬁﬁﬁt%ﬁﬁ¢§%ﬁ§(,C&KV;V¥7ETM§LPO§$®ﬁH—ﬁT,5~7
a, BFRIERCE TS 5580, BEF DI IRBRED 20 LK, KxIREEICNXS , Va
YHFIOOIMERIZ 13~51x 11~49 2 (FH28 X 25 ) , FRPODTHERE R 13~ 54%10
~34n(ﬁﬁzsxzn'ﬁ,%%@ﬁ#ﬁmmw(ezblaﬁo:v;7¥7m5®§Lm,fx
PHDOR126) o RRREOKS CEYva v¥ /00083l 4, F2000@284) &, REA
($HV:V¥7@6@%&9#,fzm5®§40u)u%aa%mmwoﬁ%%wﬁm@%MmB%
nﬁwoﬁﬁ%(&wﬁﬁ)@kéémm¢U%m550?ﬁbe,v=>¥7mém%5&~wﬁu
(ﬁﬁumﬂ),fxm5@§5&~u7u(ﬁﬁaﬁu),ﬁﬁ@¥u,y;y¥am6®%m%m
LIZWe FRDSOBEROTHICERT 5, K2 Zi211~39 2 CEH26 a) o BRI, vaur¥
7 oDERERLEOEKT, 7205 0BKOEBRUEHLEHLERLIEO G, THIC, T HicH
BRY Be REXD, EHE22 2, I FI220 4.

R EBiIcE T 254
1) vavFIrow
@ﬁ%m%ﬁ?éo%w%ﬁékﬁﬁ@*%%ﬁmmﬁbn,ﬁﬁﬁﬁbm%ﬁhégmném,ﬁ
w%éu,ﬁﬁﬁﬁmnfTib.Xmﬁéuiiﬁ%&@Urw(m,Eﬁw@sna&m%w&&
LT WBTIRI10A056 11 Bt TRENZL,

2) FRER

BORYELRECRKT 5, YT, ILHEOHELES 3 WRECHEEKBRERSEDLN,
ﬁﬁmﬁﬁ?%&iﬁ?éoﬁifm,ubbmﬁﬁmﬁmwﬁbn,cnummofm%mub,ﬁ
ﬁ%mmmfﬁ@mméoﬁﬁwﬁum&ﬁ%ms;go§ﬁ@&ém,ﬁmiﬁwmﬁwmvwif
b0 WRBTIR, KEBCRETS 5,

0. BArMMEHiCLsE

Phytophthore DEURRDOMEIZ, Clinton (22, 23) 1908 4E & 19104 Rz L TLIE
§ﬁ®ﬂ%ﬁbéo%ﬂ%%%ﬁbﬂ“ﬁﬁ&éwmﬁﬁwiéc&mménfmé,%ﬂﬂﬁéﬁw
%ﬁ%mikb,ﬂﬁémitb,%%ﬁitb,%@%@ﬁ&?%@?%&@ﬁﬁﬁﬁ&énk@&
35, 43, 44, 45, 60, 74, 82, 83, fi1) » LrL, COEIRFERBON-EES 502
BRI ICEY T, BRSO OREORRLS 5,

XKL R IC & 2 IBIR FHEAR € DT, Tucker (125) , Leonian (72) i, 1931E F T #l
5% % LT Heterothallism %#&7 %, Erwin & (27) 2, SDOReview *Variation in
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the genus Phytophthora * ®HT, 19634 2 TCOXMABELTRNZMZ 2o Smoot 5

(108) 721958 4EICP . infestans T2 2D Sexually compatible mating group % %
CEARRBLTUR, 2O EAOREIUEA IS > 2o Savage b (99) i, 30FM 350 HEkER
5t U7k B, Phytophthora 32 EFD 3o s N—TRAFONEERE LI, THOLL, (i)
Homothallic with predominantly paragynous antheridia, (ii) Homothallic
with predominantly amphigynous antheridia, (iii) Heterothallic with com-
patibility type Al and A? and amphigynous antheridiaT® %o (iii) BT 3D
iz, B2, P. infestans, P. capsics, P .cinnamomi , P. colocasiae, P. pal-
mivora , P.nicotianae, var. nicotianae, P. nicotianae var, parasitica 15 &
RE 5o P. infestans THREICHASNIAl & A2 @< THeterothallic species &0,
wM%uEﬁﬁﬁéwmﬁﬁWTA}xA2m3wt%&3n,AleléammAzxAﬂﬁfm%m
xhiznEL, 0H, $XToOEER Potentially Homothallic T, (iii) oZnv—-72d ik
ey icHeterothallic THAH D EBRT %,

R FORFILCOVTE B L OBENH S0, Erwinbd (27) ®Zentmyer 5 (140) 5, <
neoOHELEE LTS, Phytophthore ORITR, —RCRFRMIERCENOT, RFRE
womrwawaaéentw,&ibﬁw%%wﬁbnfmawaLmb,%mxéﬂﬁ(14gn
i3, PORVERAEB TS, Ec2kE LT, Homothallic 7 nv—7i3, Heterothallic @b
DIV LRFNEL KEBEsE N E) , REESB L Zentmyer 5 (140) @FELEL TV 5B,
RED UL CRBOIL2DH b, THBHLL, 1) REBES L RFEOERCEEFO > EHRT
A26DE, 2) REBRRFEISELKEALEDLODTH S, ABAyOHEC LB L, TERP.
infestans i3, 13 LALHIBOHETRET ELITH %o

C ORI TR, MIETRE M SN Phytophthora DEKRODOE < 24, HM—EkkE R TR %
R LSOO T, SR k> TR FEHEKS € Tmating group or compatibility type
Al L A2 pBEESBOCL, T, BRIANLIPMFOBREE K& SEHBRL, RFOARELA
B3 3 1ol » e ERERET & T

RBHBE XUH K

BEREE LT, TROBKESER L, &#id, 10moV -8 juice agar (V-8 juice 100
mé, CaCO3 2 4, agar 15 ¢, water 900m) ABEEIMDY+— V—IKHLAA, TOLITHK
SaDMEE T, B15 -7 2 BlkEBHEL . PRFEOERTIE, 20°C, 247, 28°C DBEETZH
210 BRREERIC, HEE O OEMLUBHMC 18O -7 7 2B, 05 b4BEHRD
5 pFTICONT, 150DRBRICHS PR FHERZ BB, BBRULAFEGOE VI B E
oI s, IRFRROBEENS HICERERS 0 BRBR) o

K xxpBIER, EROHFET24°Cic 10 BRJER LTl FEERLbDEENEN 100 BT
ST FE > o REOERIZ, P—5XP — 102 EROFET20°Cic 10 BRIEE L%,
Bl b SmBITY > TREKTHE-D B, 5mtDEHKDA - t/MIY p — V= KANTT
1270 BEERFOBFKIR, 5, 10, 15, 20, 25, 30°CicenEN 106570, 7o, R &R
FpBa&iz, 24C<1, 2,3, 4,5,6,17,8,9, 10 B D RF LR

AERCERL -EK

HKES FEEED
P-1 + 2 ED
P-2 F= b (B

P-3 fA/2
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P-4 By

P-5 *av)

P—-#6 =HoY

P-7 A F

P-8 Yav¥y
P-9 =F=FVU
P-10 RA VT T
P—11 A

P-12 73

P-13 7T 2 RF v

X B B 2

L WSEEICK SBBFORRE

I3EERERY, HECHFER UL 20MRTFERKI, 308D THE, enikkksE, P
—15303P-5 &L caP-1XxP-1, P-1xP~-3, P-1XxP—-5, P-5xP-3, P
—5XP—5%B\ /0 10 Bk 2 ORI TE NENIRF AR Litt (C ORICRBEDATL 73 1
95, P-1XP—-3%380RP-5XP-3TRIETNCHPRFOER BRI NI) , oAb
HHEERTRIZEAGER LSS -7,

LEORRECHENT, BHROEH, HAVRBEDOBHNIC L > THBRFERBICENS 205 S
DEFIBAFTICE > TREF Lo 2k 5L, 1) BB (CCTi2, P—1&P— 5458k
tU7) OfMTid, P: 001 ~0001TC,5250KE08HD, P-5LoMiBol nBRFEELH
BT 5. 2) BRE®D S CX 3 IM8 FHBIIIZ, 20°CE24°C, 20°CE28°C, 24°CE 28°C,
THOBMICBOTHP : <0001 TRABELBHON, 20CKBOTHESE S PRFEERL, &
BRIZE > TERD B8, —RIC24°CTIR20°CD 1./2%, 28°CTIR20°CO 1/3BOMIBFEK L b
BMEShUPote 3) P-1&P-5AQBEKICONTS, BEKO 5O HSPRTF RN EE4
BzzctnBHons (P: 005~001) o

2 NEEREOBBFOAE S

RERIC L > TR INRTFERBBOKE SR, R4DLEBVTH 2, PRFOAR SiL>
WT, FEMTCL>TP-1EP-50M, 55V RE0MOBKEMOEERELLECS, BED
BIICRP : >02TENEL, P-1LP-50MIKiZP : <0001 ThaonicENBH SN, P-
5 LALDEH EOMERDFH, P- 12020 L DI FRELK22 4 K2 N L0tbd -1

3 HBIEEEOBRTFORE

MNFHERICL > TRLEIEFORFLCOOTERL eERIZ, 5, %6, M1~2 & platesy[ ~
WDLBHTH 2o JHITL, 1 ~MARORFWEH U THEFL, SFBWRFBFEED OBHMET 50 IRFO LD
BAPOTORFT 20, LCEDHLVHPORFTI088, BREBOPIRTFIR, REMENLT
EndTh, BeLbosS, BBPBA—RKCE3ETRAT 2088 BELh:,

RFR>, K AhT3IRKMBEr oI LS, BRI, BRBRERFICET S (F6LK
2) o  BEMRFICEIITEER, RS5ERICHAONELSE, 4EHE - - EROBFEOREA,
5~30CTHRFL, #HBIZ20°CHECH 3,
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Table 3. Number of oospores produced im cross cultures of the Phyio-

Phthora isolates

Isotates| Temp,

P—-5 20°C 0
24 0
28 0
P-1 20 0 0
' 24 0 0
28 0 0
P-3 20 0 0 0
24 0 0 0
28 0 0 0
P-8 20 108% 63 0 0
24 56 60 0 0
28 13 4 0 0
P—-10| 20 86 117 0 0 0
24 81 72 0 0 0
28 6 21 0 0 0
P—-2 20 437 16 0 0 0 0
24 211 36 0 0 0 0
28 29 124 0 0 0 0
P—-6 20 243 337 0 0 0 0 0
24 240 80 0 0 0 0 0
28 123 40 0 0 0 0 0
P-4 20 293 245 0 0 0 0 0 0
24 88 290 0 0 0 0 0 0
28 118 47 0 0 0 0 0 0
P—-13 | 20 552 151 0 0 0 0 0 0 0
24 207 99 0 0 0 0 0 0 0
28 131 11 0 0 0 0 0 0 0
P-9 20 640 0 0 0 0 0 0 0 0 0
24 142 125 0 0 0 0 0 0 0 0
28 218 136 0 0 0 0 0 0 0 0
P—-1 20 520 95 0 0 0 0 0 0 0 0 0
24 218 304 0 0 0 0 0 0 0 0 0
28 269 143 0 0 0 0 0 0 0 0 0
P—11 | 20 554 649 0 0 0 0 0 0 0 0 0 0
24 186 178 0 0 0 0 0 0 0 0 0 0
28 84 90 0 0 0 0 0 0 0 0 0 0
P—-12 | 20 649 362 0 0 0 0 0 0 0 0 0 0
24 326 316 0 0 0 0 0 0 0 0 0 0
28 151 31 0 0 0 0 0 0 0 0 0 0
Crossed w - ™ © = ™ © < ) o - —
. | | ! I | | | | ! | I |
isolates o o, a, o, o [ B . o (B o A

%: Total oospores in five area of x 150 field under microscope
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Table 4 Size of oospores produced in cross cultures of the
Phytophthora isolates

Crossed Range of Ave, Range of Ave .,
isolateses oospore () oogonium (2)
P-1 xp— 2 16—24 208 18—-29 238
” P-4 18—-23 204 19-26 226
” P-6 16—-23 208 19-27 229
” P-—-1 16—-23 205 18—-28 235
” P- 8 156—-26 215 18-28 242
” P-9 18-24 21.2 18—-28 24.3
” P—-10 14-24 18.7 18—-26 217
” P-11 18—-27 208 19-29 23.2
” P-12 18— 24 216 20—-28 23.7
w P—-13 17— 24 20.1 19-28 23.6
P—-5 XP-2 18— 27 232 22— 31 259
” P-4 15~-23 200 17—-26 22.3
” P—- 6 19-29 234 22—34 26.1
” P-17 19-26 22.9 22—-29 259
” P- 8 17-27 222 21-31 25.2
s  P-9 18-29 24.2 20-31 27.2
” P-10 16—-26 21.2 18—-31 238
” P-11 16—-27 24.3 18—-31 27.2
” P-12 19-26 23.2 23-31 26.4
” P-13 18—29 23.4 21-32 26.7
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Table 5 Effect of temperature to the germination of oospores
produced jin the cross cultures

Temperature o 5 10 15 20 25 30

Ratio of the
germination (%®)

15 26 43 67 46 25

Table 6. Effect of time to the germination of oospores produced
in the cross cultures

Time (hrs,) 1 2 3 4 5 6 7 8 9 10

Ratio of the
germination (%)

100

50F

Ratio of the germination (%)

5 10 15 20 25 30
Temperature (C)

Fig. 1. Effect of temperature to the germination of oospores
produced in the cross culteres
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100¢

50F

Ratio of the germination (%)

5 10
Time (hrs )

Fig. 2. Effect of time to the germination of oospores
produced in the cross cultures

L E %=

Phytophthara o Sexually’ compatible mating group (Al & A2) oW\ Tid, Savage
5 (99) BHFMCHELTVAY, HMBECHEKS 2OICFFoh, Blos/r—FKBP-2, 3,
4, 6, 7, 8, 9.10, 11, 12, 13, 10(2), 10(3), 10(4), 10(5), 11(2), 113, BEHE
L, P—1, 5,106, R 207/v—FICBL, Al LAZREETEC Ltbh o1, (8,
HEWILKED CBOZI 1-BKIZ, P. palmivora X1 0I/Vv—FICRBL, P, capsici, P.
infestans f. Sp. infestans, P. nicotianae var, parasitica (IZE°DINV—T BT 5.)

Al 1 A2 xp¥Ei2, Type isolate $ 5 i} standard isolate b5V D THIERTLTH LY
0, FOCBIDOIV—T%Al, B2 V—F%AZLT 2L, A2OP—1LoOXEERDP, P—
5 DNBERGIE-T, BRINAPEFOMBIUKRE SR, b2 ohiKENRD 5, —F, Al
W BT 58, IRFERBICRESREON 6D H 508, BRFOREIRBLALEHNG,
Rl &5, Heterothallic BOMERICE > THERIN PR FOUE (D13 & KRR
EREX) 3, WTho—Fol (ZZTRAZOP—-1&:P-5) TEX-TRESNIbDEEX S
s,

Brasier (17) 2, P. palmivora &AL T, 25°C4EBRE TH 0T, PRFEKI 20
CHBBETHEL LEAERRTINE, EEZEDP . nicotianae var. parasitica TBVWTORERTH,
R Fiz, R (24°C, 28°0C) L0 bER (20°0) CHVTRAFEREINE T Ebtbh - 1o,

BRFORFICONT, KBIOBETIR, TLTP. infestans CBWVT, RFBHMOBIRE
DO RFEDEMIC terminal germ sporangium %k 2& L (91, fl) , Satour & (95)
i2, P.capsici BN THEEL, JIMFIRFE, germ sporangium & 5\ it sessile spo-
rangiumA HE L CRFT L LRH Lo EHDP. nicotianae var. parasitica i 5 38

BiCk 5L, MAFR, —BTRMOAFELZHLTRFTEAN, BLAZDOb DR, RFERIOR
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FENDBECHATEHRCHBITL, LrbEXK Mg L, germ sporangiumaii@sH ot Lo,
P . nicotianae var. parasitica iCHW\Tid, germ sporangium X 2RFRIERCENL,
HANRBLEAEERLEODOTREVHNEEZ 5o

Phytophthora OSIRFiTid, & 2O KIEMMNH S LBELONTE L, T, RFRGBDHT
B CRBEE) LSbnTard, BETH, WAEP. drechsleri DAl X A2 TH%EHTT60
% (138) , 7, P. megasperma. var, s0ja TR 1 PG CIBHEDRARFR B OLNTV AN
5%, thDBPI TRIKRE LTEL, Lod D E$ 2085503 1 pRRRICLLREF LTHEN,
Zentmyer &3, P.cinnamomi , P. parasitica, P, palmivora, P. drechsleri D Al x
A2 DRIBERICE > THRIS N PR FORFRBE1T0- 18R, P. drechsleri DAl X A2
BRFELIERELS 21, Romero & (93, 94) 2, JHEFo genetic pronensis $ FFEK
CEERBEETHATLLAERRT S, 52, P. infestans DOXHERIC X > TR I /- I
FOREN, HE2EDTROTHLICO6HBTHLDITCHL, thobDIR48FBbb > EWME L,

EEDOERT, V-8 juice agar ® k1T 10 BB RO BEIKERFKTE > e 5, BEHK
AMETHBLIETTOIHBORFLLC LR, 2, 3ALXRVZINTI TORAORELDHIREIHLICH
WRERTH 5, ERENGHNED> TNEEREBLONLENT EE, Zentmyer 5031773 » 12 P.
parasitica DSEBRBEBRF LIS -2 2%, Romero 5D HER L5, Oospore D ge-
netic pronensis NRFRICEELERTHSLELON S,

BERFICET ZREHMNR KM, RFERBEE R20°CHAELCHZENESEDRRTHOY > 12,

I. BEXERREBE L AFRE

Hickman (47) X 3&, phytophthora DBEERBRRALHUT, 1) BIHEEN 18 H5
Wi 1B, 1EcRonsbos, 2) BEREASSHON, BLELIEbOD2DLHT 6N 5. H
@ic T 5 TEEICHOVTEIRAT AL, 1) WBTS550@, P. colocasiae (Colocasia B),
P.cyperi (Cyperus® , P. infestans f.sp.infestans (Solanaceae®™) , 2) 1=}
426D : P.cinnamomi, ERORAPREERL, EBLCHOND soElT, 2V, 77,
By, FNIJ F, S, TEAF, FF, ATy T, sy, YNF, -, M v
12&, P. palmivora —29R 51 B BLU, TAKAOGNSEER, 237, Th, YV, U4,
IHVHE, Y, A VT T, bVOHTY, VI F, 2z vd, Nvvay, ¥+, BELODTV
B &, P. nicotianae var, parasitica — 427 12BICBLU, ¥BCALNBEER,
b= b, 7R, &, SHVE, AV Ty T, I, bV, S4F9, £, Y EXED
EEEEYEETho. UEDESic, | EED phytophthore EPOBECHET s KE, 18
HOBEC 2BEL LD phytophthora SELET 25D bF o W B B AEEOE TR, A
BXDI KBTI EBDTH S,

phytophthora DFREHCONTHEL OHWEND 5. Reddick & (90) , Mills & (81)1,
p.infestans ZRAVT, B Y v A4 = B4 EE L kORI, £DREHSHENICEMY
27 L AHEL o De Bruyn (19) , kS (137) @, b= +H20R Y+ M1 EEZEALT
FRL, SRAORENR, BRCEALLBECK > TRESINS LRE L, &R (111, 112)
2, P.infestans ORBERME ¥ v #4 EORIEFHOBKER~, BEOREREOREDHITIE,
HEINTVIEIORETENEL XENTH S LWME Lo Grimmb (39) 2, Citrus D%,
B, 530 LEMrO I LIP. parasitica D 34BEEREER LORBEEAF 708, Bk &R R
O i SEEE I » 12 L& L7z, Haasis (40) 3, P. parasitica ZERLTERL



HE: MRICDHT 2 Phytophthor e BEl & WM 19

MR, —BOPALBROT, BLALOEKYS, MSNEBEELALESORBICEEBT 2- 284
BMUSRRT 5L M L7co Siradhana (107) i, BERNOBEDEEI S ME L 7P . nicoti-
anae var. parasitica ZRENICAEZ TV AEPICERB L1 C 5, REKI, Theh 1BE
U EDEIICRORIFWATR Lc L8 L 7, EH R, MBI phytophthora » ITP . nicotian-
ae var. parasitica LEFEEEEA L CHEBRRETEL, ThehoREED KBS RS /-,

L v dTsmmes

RBHEB LU FE

BEAEBL, A VT 9 PN ESRTF VERS, EALLEKE DL BIOBEL T ~THERAL
oo $1805, Solanum melongena + 2 (ABKE) , Lycopersicon esculentum b+ = b
(KBS , Nicotiana tabaccum 2,33 (754 bxu-" Capsicum annuumc —~< v

(&% 25) , Cucumis sativus var. tuberculatus #2799 (BE) , Momordica cha-
rantia var, pavel =#HVY, Allium fistulosum. * ¥, Chrysanthemum coronarium

Yav¥7 (KE) , Catharanthus roseus =F =% %Y, Carica papaya »</<%, Abel-
moschus esculentus 77 () L) V7 r4) BEDSKEIIC LrshEY (KE2~TH) %
AL ERALKKE, 1BoREKEREY - L THEL, tohcHNE LT84 AN TER L
KBRAI~5METEV, &7 oy MECHRBR AR 12,

HHAEIZ, TEEOBKkE, V-~ 8juice agar @ 20m A7+ — L—T10 BEIEE L1 20
CREKEMATT AMEE FO S AR EL 205, BREKEANLZ T10°CT 156 HERE L, #
EFERBSETe ROT, 20°CIK30~50 2MES, HEEFOOIOMBRFICL > THHL 1-8E
FOREREDLD, B 15050 1 HEFFICHE50~ 100 BEC L THABERBL -,

A EBICHER L - Ekk
HAHKES SHEEREDY) HKES S8 HEY
P-1 + 2 (EFE P—- 8 Vav¥Fs
P-2 b= b (R3) P-9 —F=Fyw
P~3 &80 P-10 2L YTy S
P-4 -y P-11 2,8
P-5 a2 P-12 77
P—-6 =HoY P-13 IV% IYRF v
P-17 * ¥

EERRI, BOCRAOERREOBE &, RWkE, RRER, RKEERE, HARDOHE%,
#@o¥ A, 3A%, 5 HKk, 10 A%, 15 8%, 208 %, KL -7, EROBREOERVLTHE
EE20BHCITE-RELI LD ODTH S, REKRIR, TN TFTEOREH I,

TR kR = x 100 RIRER= x 100
ko EREAK il 2 X

H SRR 5a+30b+50c+80d+100e*
R5FEpkR = X 100 B R L= ‘

R B " & E X

* 1 PrEEEA0, 5% (1~15%) , 30% (16~40) , 50% (41~65) , 80% (66~
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90) , 100% wl%ut)oeaﬁmﬁw,a.b.c.d.e.m%H%EE%@ﬁ

BERT o
1) : HEe—, $AEK, 1956, EMRER OLEYE SR T 2R, BERL
BERARSE

= B ®# R

S 2ARRIRICIE, BEALDOHRRAEHITKBROFESRED b, TNRREH VAP PV L
OpREND, HENRKELTRVSDOTR, 2, 3ETHRET S, ¥—<2V, =F=FY7, FX,
hv»uamxﬁwﬁioﬁﬁmimémﬂ,17§,NN?,$;vu,5N:U£@$5Kmﬁm
BNLONHD, BIBREZVV 10 BEE, T, ®%220 AEHELMRRS T VRIOEREAON
B, xFEZNTR, BEASKESBYONT, /e vid, RRER, RIRER, RHEARKRES
B, 2B, EEARDDBVRINLVOT, MTHREEERS, FTMPFav )b, M
FRIIED (KT o

£ 706, REAKNOZEFYBCHR LLERIDEFDOLEHDTH S,

1) FROBER
F 2B AREKRORTR I, P-9nsBbEL, P8, 1, 5, 3, 6, 7, 2,10, 4,
12, 11, 13, &E&LsbH, P—-134, P— 90X} UATORKENASNBICT EFL,

2) b= rORRE
b= FTR, PO LIP -2 BRELEL, P—-8MzhiciTEL, PP#hT, P-
i, 13, 11, 9, 10, 6, 7, 12, 4, 5, 3 £bTOTOMELLE->TS

3) #NaDRREK

ARADRFRIL, A b oL P —IBMOBKROBBLZ2H S0V RIBEERHL, TOE
MR- LT3, WIRGP — 3LMOE KT, EORMCHOTOIURENH bbb, LHrs Ll
DEPEARY, REERRIIBEAL SBUTTH 5, T, P— 3SR TN THRESRBDHSNI
A

4) ©E—-2V/ORRE

e v ORERE—RICEL, BHTHP — 60 ERICHE~NTHEL, 1, 3NEhERE, &
t=, 2,5, 17,9, 10, 12x8>3%, 11, 13, 8RBV, E-=rvoRBELLP - 40K
RBENDOMEBR TN B0

5) Fa29) ORRE

2. YORKERR, P- 11 8BS, 12, 3bi%n650f53, 4, 6mndhigichl, 9,10,
13, 2, 5, 8, 12, 1 3EVHFELERI. P-2, 3, 45K %, HFHERBOLH S 0E S
bHTECOBEL S, 7, RRARE S —BEROT—RIITE . +2 7 YoM LAP -5
DORBEMBIRCBEOORIEANTH 5,

6) =HFHY)VORRE
—HY ) ORRER, P-1&11 2RV T—RMITEL, CLicP-13221, fiuc TR
B, =H IV HhOIHELIP-6d, T, BLIEHGATEHWVWRAREERLT S,

7)) AF¥FORRK
1¥@%ﬁ$m,P—8,7,2,SK;obeﬁﬂﬁbnTwéﬁﬁﬁ.MHT&T%ﬁLTW
i LOLRBLIZODTHIREAEHELA LGN 5 T,



21

W 4Bic 27T 5 Phytophthore BB & YRR

mE:

G2 6¢ LL 2T | 82 LE 09 8T | 08 08001 09 | 25 S5 08 OV | 66 LV 85 €€ | 9T Lv 8L 0 SHIUdINISH SRYISOUIIQY -1
G% 6% 0L 06 | 6G TL00T #9 | 16 G6001 08 | LT 22001 O | LL 280010 | 0S 09 06 02 ohodod p3340) -1
6L98 0808 | TT L2080 | 8 €€ 290 |¥I LT 620 | €9 85001 62 | OT ST 09 0 SMIS04 SHYJUDLIDYID) g
12 6% ¥S 9% | €F 1S 85 2¢ | 91 02 G2 ST [ ST 12 0S ¥I | ST 22 L2 €1 | 9 6 8 g [Wnssouoiod wnwayluosiiyy. g
00 00 goe 010 |0 0 O 0 [0 O O O | ¥ €1120 00 00 unsojniss wnslty -,
12apd " iea
8G 6L00T 0S | €F LL00T O | S€ 0LO0OI €€ | €V 95 00T 02 | OL S8 00T SL | 8€ 0S L9 0 DIJUDADYI DIIPLOWO g
. snipynasagqny
1€ S7 001 0 S $2650 | OV SY 09 OF | S9 02 0809 | ¥ S2 99 0 € 02 LV 2 "JeA smagps stwnan) g
28 2800108 | €9 9 LL ¥S | €6 €7 8L €€ | 89 ¥L 88 €5 | 95 09 €6 0S | ¥9 69 €6 09 wnnuuo wnaisdoy -y
G G SLO vV L1 6L0 I 92 6L 0 1€ €9 001 €€ | ¢ 62 OT 0 € 97 SL O WnIIDID] DUDLJOIIN °C
0€ 9€ 6L %1 | 82 9€ €9 €T | #2 €€ 8L 1T | 61 %2 88 0 | SL GL GL GL | 8€ SV 68 2% |wniuainasas u02ss4adoak] g
09 09 €S €9 09 69 19 8V | S ¢¥v L9 €¢ ' gL ¢L 09 LV | 09 19 %S G€ | €S ¥L L9 96 puafuojam wnuvgog |
sjue[d paisay
vV1IsSa|Vv1sa|v1Tsa|v1Tsdad|vi1Isal|]v1lsa
uo1}2ajuj
9 — d S - d ¥ - d € — d ¢ — d I -d sajejos]

syuejd Sunof oy} 03 V.OYYdOflyJ Jo sajev[0S] SMOLIBA IY) JO L3PmaBoyjreg

‘L ?I9%L



#2155 (1974)

RER KFRFEMEMRE

22

jes] 9y} UO BOIE PISBASIP JO djleyY v jea] pa1daju Jo d1ey T
puej}s pajdldjul Jo diey g yjesp jo 9231y a
79 06 001 0Z | 06 6 001 08 | 0¥ OF 08 02| 08 0€ 08 0Z | 8¢ 9% 26 €2 | 08 08 00T 09 | §9 S9 001 OF 11
v ¥9 S2 0 | T4 GLOOT O | 2L 6L 0010 | 6L €8 001 O | TL gL €L ¥9 | 6 6 00T 68 | 69 LLOOT €€ 01
0 0 0 O | €L SLo0t 0G| 29 29 L9 L9| 0L 2L 00T G2 | €6 96001 26 | TT LT L9 O [00T 00T 0OT 00T 6
01001 T00T | €2 L2 0€ 22| S€ € S¥ S€ | ¥e O ¥¥ ¥v | 81 €2 LZ L1 | 6€ OF ¥S 0¥ | OT 11 €1 01 g
0o 00000001 /00@O0TGO0OI 0O0TO0T® O/ |0O0TOTO/|S STL20 |V €620 ‘L
¥ 26 00T L9 | 1€ 0S 00T €€ | L2 L2 €€ €€ | 8S 8S L9 L9 | IS 09001 €€ | 85 6L 001 05 | SL GL L9 L9 9
L2 92 0 02 | LS 9 00T 0% | T 08 00T 09 | 92 1€ ¥v 22 |€1 €e €L 6 |11 €2 €v L |9 12 0S¢ G
1z 1€ 69 1€ | 1% 8V 26 €6 | 62 2€ 6L 62 | €5 8S ¥6 G | 0S 9S ¥6 05 | €2 62 2L 8% | LS €9 LL ¥S 7
L 61050 |€ %2050 |2 S26L0 |€ 62GL0 |% 8 GO |€ 260010 |G LT GLO ¢
17 %7 GL SZ |8 PP 00T O | S8 Ty S8 ST|9¢ 9% 28 8 | GE GF 8S ¥€ | 6G €9 CL LS| LG €€ 26 0 2
ec 06 L L2 | ov v 97 6| vE 28 09 L2 |GG SG 8% 8% | LL LL TL TL| 19 L9 88 LS | LS 09 2§ ¥V 1
vVi1salvisa|lvi1salvi1salv1salv1salvTsada s3ueld PoOisal
uol1309juy
el — d 2 - d M- d 01— d 6 — d 8 — d L - d wﬁﬁoﬂ/

( 'p3uod)



HE: WBICHET S Phytophthore BE & WHEH 23

8) YvavFIoREE
YaVFIORKE R, P-13o@HicE DL, P— TE1DEVONER XN 3, P-5, 8,
6, 10, 11, 2, BO>FLFGWIv—-FRBL, D3BNTI2, 3, 9, 2, ANBEHoh Be

9) =F=FYYDRKXR

:%:%vom%ﬁ&u,:%:%vvméﬁ%bt?—gw.P~7tm6AfEm®mEIB,
0§4CEL\7*1V—f&L't6, 12, 11, 10, 280, 4, 5, 8, 1, 3RBEVREERARL, 1312
§’>7’3<%ﬁbf$ﬂ>'3fio

100 e vrORFR

NN?@%E&M,P~8t4ﬁ%mm~tgw®t.3&B®@©ﬁw®maﬁs,ﬁm,bbﬁ
VEORFRERL TS, $10, MEKRIERCENS O (P-4, 5, 8, 91&) +, 284
%LuwB@(P—z,3,m,u,m,w>azmogoﬁnacamﬁaanéo

11 F750RExR

f??@%ﬁ%@.ﬁﬁiméﬁ%LtP—mwﬁwkaﬂ§E<,4,8ﬁCnK&hT%<,
13, T6/W P-3, 9, 11, 2, 10, 6, 5, 1 ERBIKIEL 1> T3, —REICHLDHNE
m%ﬁ&%ﬁbtmému,%ﬁﬁ&m%mkmfiéoit,ﬁ%ﬁf?-mﬂﬁwﬁ&fébbf
BOONEEIN S,

2 REJICH T EIRM

XBRHHE LUL®

HARKR, tv MRE (BEIBEE I~ 22, 7T~ 8gm) » TARK (ABXR), €—-=v
RE ®E25) , 29 ) RE (BE) %, %n%'rhl%Clorox'@35}ﬁaﬂﬁﬁi’&§bfﬂﬁﬂ<f
KEEL, BREBEERL 7. BRABR FTROSEKEV - 8 Juice agariC 7 Aff 24°C TR F &
BL, REKEANTTEMEBETF DS 2K &4 720 5, REKEANBZ TIOCTIS ML,
BEFEBRBS S0 ROT, 24°CT 30 MRS, BEFO SOMERE 1 & > TEM L1 8EF O
REBREG . HER, BETRERE 2L LT 1ETH (¥ E FH #2000 ~ 3000) R EE 3 ~
ADHCHTL, BECLAARR Yy —Lb—%73 752 F IBEBARIANT24°C~28C D =R
K&, TAMERICHEL 7,

AKBICHERL - @k

HHKES Rt BHES SEEEY

P-1 F 2 () P-8 Yav¥y
P—-2 b= b (BFE) P-9 =F=FVYy
P-3 P ¥ -] P-10 R4 YTy T
P-4 - P-11 A

P-5 Favy P-12 73

P-6 =K P-13 7% JHEF Y
P-7 * ¥

X BR & =2
1) F2BEORKER
%ﬁﬁ@fz%%mﬁiéﬁﬁzm,iSKaen5&$0ﬁbéoP~1,2,8,9,u,m,
1m1m0%f,P—6@90%,P~4@80%,P—7@70%wodwrg<.P~1o&3ufn
FNS0HBDORIFEERL, P-5@F -7 BB LI 770
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2) e rREORER

P P RECHLTR, P-2, 6, TO3HKDAMI00FRE L, P-9L 11693 %
BREAERL, D3O TP-13 (86%) , P—1 (79%), P—8 (79%) 629 EL, P-10
(64%) , P—3 (50%) , P—12 (50%) , P-4 (29%) s REERMELILD, P—5id%
BLEo 1,

3) E-vrREORRE
-2 YRECHLTRP-2 (31%) , P-4 (31%) , P—10 (15%)D 3 EHK.IZ T %
WL, 2T <TRE LG - 1o

4) %:aﬂ%%wﬁbtm.%@@%ﬁmﬁmrﬂiqk<%ﬁmﬁb6nﬁmoko
LRBHERRCHT ZRRRLCOOT, SHKEOHBEET 2L O2¥DCLENER 5,

(1 #HkkP-1, 4, 6, 7, 8, 9,10, 11, 12_. BiEeheh, ThooRECHLTEREAL
MU &5 R RENH 5,
20 P—2& 312, FIBICBIZEVDY, PPRE - 1REREELD 5,
3 P—5i2, OTRTOBKERE -1 B >R ERE B, HRART TR L TRRYE
DT,
3 NRAVZ7 9T N EICHTIFEY

RBHBELUH &

HAER A Ty TNV (B, RL—RAHATY) DIAVFOELTAEG» ORI T2~11EFT TS
EXHrotI0RD, 1%Clorox T3HHMBRAMRE Lo REKTKERKE L, REANE /D BE
AL 7., B, TEOEKk%E, V-8 juice agariC T AW 24°C TR¥EER L. 2 T EK
2MATT BREEFOI 2RI 10D, REKEANWZL TIOCT 15 MREL, EE F42 K
BRI/ DVT, 24°CRIVBEBABETFOSOHBERFC L-THEHLILEEFORER %S
feo BEFBEREARA P TIHT> @ETHH 2000~ 3000) HAEOEZH S 1 onD AIC H
FTLTHEEL, BEER, BECLILABYy - V-RICANTZ24CiILHEL, THRICRFER LK
HORSB8LUEREHMEL -,

AEBICHER LcEK

HHRES SHEED BHRES bor R L]
P-1 + 2 (RFE) P—38 vav¥y
P-2 b= b R P-9 =F=FVY
P-3 Asxa P-10 WA Ty T
P-4 -y P-11 2eI8

P-5 Fav P-12 x7 5

P—-6 =Ho)) P—-13 2V % I RFTV
P-7 x F

£ B B R
BB OBEERL A VT 9 P VECEEL TH2RHRCBARROFRE s@Bo o0, BKICE-
TERH AN, VI BBETRRBRAEICENS, SAEICK AL 200D, TAED
SROLTHCERTE26D06H 50, KBRPRBLAEERBLIEL, £92, BEEKR TRBTCHIEL 7-
BREIELHEDIDTH 5,
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KBERD S, BEKRD/ M Y7o 7AEICHT 3R B, 1) BERSE L RS D, 2)%
RESPPEROS D, 3) FERELPPH LD, 4) KEENEL $NbD, D 4T N—TiTHG
53,

1) REHESELRVb D

WP =10 (%4 V7o o 38 i1, DT X T ORI THR ST FELH, 100F0D
REBERL, REOKE SbBORAL, BEOBBBROBOC &, RERIC SRR HSIED S, KB
DOt REE & EW,

2) HWEESPPENLD

BWP-3, 4,7, 8, 1, BI~TI00BRK L, EEERHOLAL E, BEORBT %
R, REBTTRENEND, DOBOKEESRD SN 2,

3) HWEHESPPHE D

BKP-12, 9,11, 5, 6, i3, AI2EL D IRRERLUED (65~ 75%) dAIT, WDKK
D3, BEALEDHBRES 3 IIREBEMICE LT 2,

4) REENELLBV

BERP— 2 L1313, RNERBMOBKRED 1B (60~ 65%), THEHL S 2 ~ 382 TIRINE D
¢mw6w,%nuT®$Tm,&@ﬁ@@m%moémﬁbb,%@ﬁﬁ%bfmwmméﬁﬁfb
D, BRLIHELEN D2 5,

4 =

MHIC B0 %5 Phytophthora BEOSEEORES 3 IB/EC X AEEEMAIZ, ARXICHT
1EBVTHEY, SEFTE - EERROERVHRCOHVEBEERETEE, BEELTHOXD
bopEMEhs, $bB, P. nicotianae var, parasiticaid, r=t, &2, a0,
=HOY, *F, =F=FVY, AT 9PN, 29%% , 275, )04 04 RT Vo Il
B, TOMIF R, Ya vFo0BIMESN 5, P. palmivoraid, € — =558 i, fhic +
A, bR, BT, a0y, 2HYY, VarFES, SFoFUY, s, ) T HENSNE,
1%smm,%av;yxameﬁ%énkm.%m,rvr,amn,*¥,#;vu,:ﬁam
SFZFVY, %Y 7 IRBMEANS,

SEOEBRKERL, Siradhanas (107) sHE Lc &80, 55EEH MM LIEKIL, 2heh
1 BB EO YRR RELR L1z, $7-, Haasis (40) ss#%& L7 * P. parasitica i1,
—BERNT, BEALEOEKSY, HMMEINLEFELALBEOEMICEET 3 & BOM LSRR T
B T EEi3Z—HK L1,

WA VT y TVECHT ERREOERZ, BETRATHLEEL 3, THbL, L VT o T
DEECHL TR, WRED, 1) FLLHOSD, P—10; 2) PRS0, P—3, 4, 7, 8, 1;
3) ®PHFbD, P12, 9,11, 5, 6; 4) ELLIFOED, P-2&13; © 47— Ficid
5NA5DT, WIRY Phytopht hora OS2V EIRKONBEICHERT 3720, 4V Ty P
T BREHED L, ZRICENT28DD—>THBLEEZ S,

Ne R4V 7 9T W LACTShEBEORRESNTFE

L SEICEITIIHFE

NAYT y T LA SRR, 19054 Henricksen (46) #t Puerto RicoTR%E L T Lk,
Hawaii (68) , Jamaica (67) , Costa Rica (57), Australia (106) , Cuba (18),
New South Wales (11) , Philippines (87) , Haiti (80) , Taiwan WEDNALYT S
WAREEHIR > S BB BE SN,

Henricksen (46) »%£ L T» 5, Larsen (68) i2, Hawaii TERKF DO TRE L ,Ashby



28 HERAZBYMPHERE 215 (1974)

(4)ix, Jamaica TARICLD 7134 V' Ty S & Phytophthora parasitica 2% 72 Sim—
monds (106) 2, AFORMEPRELEIC OV THBICRIL, Phytophthora SP . EHmLIE
%mtcSMﬂmB(1M)d,$ﬁ®ﬂm£ﬁéﬂﬁﬁ&%%ﬁ&étﬁ&.m%@%ml)zm
EEﬁ,Z)ﬁ@ﬁ%,3)%@%%,4)Iﬁ,@wfnmm6866fbéﬁéﬁN,86K,

Hawaiiic 3 22580REIZ, Phytophthora meadii, P.melongenae, Pseudopythium Dhy-
tophthoron ® 3EWHETH 5 LB~ 1co Mehrlich (77~80) &, ARICHODVT—EHDOHAKEE L L
S, OhTRE, 1) RER, HANUTERCHRT 0L, 2) AFRBPCRRT L0600
2-om7 5 AT oG L L, FHENEBOSVFCERL, 1, iiﬁd)%ﬁﬁ’ﬂﬁﬁwﬁb‘t &,
KRR, KDL 2 CHERREVERS, BECLAIXREBRATFETHL & EBL, R Ko
D1-07—3 EEHESEL LYY, KBEER1IRYEF, K3Fa ) CHEBELIOBEZ 5
&éo&%&%%?&é&%%bkoik,Hmmﬁwﬁﬁéﬁﬁéﬁﬁb,%mﬁi,%@&ﬁ,%
BE1s KICHOWTHRET L, RRIZPhytophthora cinnamomi, P, palmivora,P, parasiticad 3BIRATH
2& L#-. Quebral 5 (87) iz, Philippines i 3RRIC OV T, WE, B, BRECONTER
t2o Z@HT, Philippines K& 5 AR DKRIRIL, Phytophthora parasitica THAHT & %R
L#-o Hine & (48) i3, A% st HEEOBRFLRE L1

2 HMICBITIRERR

$ﬁ@@ﬁﬁ$ﬁ%%¢mﬁﬁ®C¢fﬁéo%ﬁ&ﬁﬁ(l%)m,1%5$K,WEK866$
HRAEATEL, FONHERERRERE L, AR (118~121) &, SOCEFRE, RRE
DREA LR, BREOEBIC SN THEL . A (3), BEH (128, 129) i, R B D
mﬁm&orWﬁmiﬁﬁ%&N4>777W§6;5ﬁ®%§%ﬁmokw.N477%77wm6
Phytophthora sp . %ML LE®WE LT

Kﬁm,5ﬁwﬁiﬁ6&ﬁ§aw%¥%w%ﬁﬁéa%iﬁ%u,uﬂma§$@4ﬂﬁf,t(
CRMEBVERRENOBL B LWV ~N74 TORRICKEL, RIFICE M TIREEIR 19~ 30°C
f,?ﬁiﬁﬁ&(%&?étéﬂfwé(w)o%%ﬁﬁmﬁﬁﬁﬁbk%%fw,%ﬁﬁﬁ@ﬁ
Bz 16 ~32°CT, LEOKRITEL, RIFBEIR 24~ 28 Co@EICH B (120) - T/, WAL
tmEﬁ%fﬁgbk&cém;ét,Emﬁwacowmmotﬁﬁt@MKmt<K§<%¢?&
cnm,ﬁcbﬁmméc&m;of,bA%ﬁ@@TWﬁuﬁmﬁbékbm,&5wm,co%ﬁ
ﬁ*ﬁ%ﬁ(ﬁocam;afﬁmﬁkﬁﬁﬁénr%ﬁb©?<maormawmt%ienéo@
%%@Tﬁ@ﬁmKﬁmi%@.@ﬁm@iﬁwﬁokﬂ4Vvawm§;<%§?6C&w%@6
Nt

AFOMMBICE T B RAEE AHICONTIR, 1965 FCHE L foas (103) ,AER, F0ROBE
BELMATT ED. AEFER, 1) M YTy FNRER AN DO OMRITHT, 2) BFEO
EM%LB&,3)%%%8@55&ﬁ®4m%®mmomt,%nfnmwT—wfo%%ﬁoﬁ%
ELte 4) BERBIOT —rE, BCETCBIZ4%52L, Theht SEkmCHE L 50 XY
AN TRRRAEE N, 107 — VBRI O RFRHRESE H U, BERERR, RIOLK3DLEDTHS
Emﬁwtm,%ﬁﬁﬁl%uT@mX%%ﬁub,1~09%%%ﬁw,10~50%%%ﬁ¢f&6
bl

m3—1K%T;5K,N477w7Wﬁﬁ%énrw6%fu.%iwﬁﬁmm&bt,B&AE
DERFDREMA OGNS, RIVERI-21CXbL, HEBABICEFT B4 VT v TV LA SR
3R & NI HRICOT ICRAET 2 CBEL V. MEABTR, /¥4 VT v 7 vZEBooRHLEHT

THREINTVWAY, EELETHND S DR BN JLEB e & hEBiIe I TIIOKIC 3, ENEND
WX OO TORERIERN 5,
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Table 10. Distribution of heart rot disease of pineapple in the
Okinawa Islands

I Okinawa Island Il  Ishigaki Island
Region Rate of diseaed Region Rate of diseased
plant (%) plant (%)
A. Kunigami 0 A. Banna 195
B. Ogimi 0 B. Nagura 244
C. Higashi 3.4 'C . Sakieda 204
D. Motobu 68 D. Tomino 96
E. Nago 50 E. Kaneshiro 158
F. Kushi 0 F. Moriyama 34.7
G. Onna 0 G. Inoda 168
H. Ginoza 34 H. Ibaruma 96
I. Kin 0 v Iriomote Island
J. Ishikawa 36 Urauchi 199
K. Gushikawa 35 Komi 66
I Kumejima Island 21 Otomi 139

MR > 5, BE, KEK, A, B#H, SROSBRcEBERBHONT, H, EFE, 6,

FND4BXTROTOLEREL T S, ABEEOEAR GRELZATL) , L# TR, oKX X
DHEREBPPLEZ N AKB TOELTOIRLET 5,

AERBICBI 2XRRORER, RI0LR3-3DEEDT, BEAED L Ty FAREHRIC S
oh, ZOMRKEERDS, PBAR, AKBCHENTEEILIKE N, 0B}, 8- 0oRKiILHII THE
L7DT, EORREZR~S, FRE, EFHXDICHE LB 2, TRTOMRTIOBLIE, VbW 3
PEEORFERSRBYD 6N b, T LIBIMROD 347 0B, ZBD 244 %, B 204 %,
NYFD 195 BHODTOTEHEY, BARE TR, RI0EM3I -4 ASNEL5C, BEHEENEL, A
HEBOD ZHITEN,
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O Pineapple growing area
@ Slightly diseased area

OKINAWA ISLAND KUMEJIMA ISLAND

Fig., 3 —2 Distribution of heart rot disease of pineapple in
Okinawa Island and Kumejima Islands

O Pineapple growing area
@ Slightly diseased area

@ Moderately diseased area Hirakubo

Hirae
Maezato

ISHIGAKI ISLAND

Fig. 3—3  Distribution of heart rot disease of pineapple in
Ishigaki Island
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O Pineapple growing area
@ Slightly diseased area
@ Moderately diseased area

rauchi

Shirahamx' @

IRIOMOTE ISLLAND

Fig. 3—4 Distribution of heart rot disease of pineapple in
Iriomote Island

. ®m R H

1A VT 9 T LAC STURDORBICDWTIR, Ashby @b3Phytophthora parasitica Da-
stur 2304 L CLIk, P. terrestris Sherb(18) , P. sp. (106) , Mg@o—& (57)12 &
& 8& s Nt 08, Mehrlich (77~ 80) i, ~7 4 BOTHMICHE LR, ARARP. ci-
nnamomi Rands, P. palmivora (Butl,) Butl., P.parasitica Dastur D3EEITH
B LR LT

MBI BT B84 VT v TV LAS SNRORER, KRX I Tbl~7cL 8D, Phytophthora
nicotianae var. parasitica XP.cinnamomi ®2EETH 5. AHOR (V- 2) TERHELS
- ZRHRAFIC 2 ~HD T & FNENRF 4 ¥ To TVEREL, REEEIRRE LR, 1
BIABNT, T_TP.nicotianae var, parasitica TH AT &b 70 P, cinnamoms i,
1121 B, REBEBOKNA0OT—vo4 YT » 7VHAT, 23%ORRHEELRLI EAN T &
3 A ROGEDD SN IN1 12T TH b, UbDZ Ltnd, WRBCET /4 v T vy 7V LALE
nEi, 2EEOREBIRE > TRE LTS8, KB EAP. nicotianae var. parasitica iTE 5
bDEEZ 5o

R, S DEERICIE, P. nicotianae var. parasitica (EEKESP—10) ZHABL LT

{im L7

L BEFOSELHREFORKERF

1) EEFOS DR ELREF
HEETFOOR, REEABEL 1A v T 9 7VEAKPCRLTEC L 4 AREP SRR LRLY,
7EEKﬁmﬁﬁ<®§*¢iK§ﬁ%&?60V—8wmeayr%®m®%ﬂtfm,ﬁﬁ%7_
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AOULBETOEEFOIRBERCOTLIRHRT 50, 30T EALTHRE LIS, HEEICK
%mzéa,sa&mB%&LmUb,7~waamm§&%&15°m%%@ﬁﬁm@ﬁﬁmmrm
528CORMICH 5, LEOLS KPP TR IN-BEFD S, ZDKEBIIZOROIIIIOR
FLIZW, RFHRI24°CTH 208, 3 CHPOBRICBNVTHORIFREEL, BRERFCEST 28
BRI IBETHD, RERLEZNREBILSMLL (WT0%) . LivL, BEMELLTHE
B CH T LERMICRARFR (WI0%) BT 2, BEME, 10+ 2°CT 12~ 15 H08b
B, BRABOMIZEBEACRFLT, 24°CEBT L5 R0ORF L TEEFIRERL », 45
~60 D RICRBLALRERF CET 2, BRAEN103LATE, RFENE D X ICEERT b2 p

0, TISFULRE L, BERFENBBL S, THOLL, EERRFOBAR, BEFOOA T
RARBBC O, B4 OEEFIIE > TRFELL S 1 BT Sk ¥ 4 08, ERAEBENE, BEFO
SHTEEFEAINTCERERNRFALS LIZD HSh, thi-E R« 0BE TS > THoE
ToDbH 50, FEERSRFAMECHRLET 20, 7243, 20 o BIEO RRBYEETF s8N T i
RoFFLido EBHLTIEE 2,

2) BEFOERM

BEFOIORFC L ->THTL 3 BEFRAEBRBET RS C ERIEFTHET, BRI
BREL/RONIT, T TR, V-8 juice agar B L CREEE LT, BEFO 54 KR 2 #
1eEEE 10CTISAMRIEL, 254 FI/ 75X LB L CHEBET CREFLBERARELZ I 5T
oo ZORR, 1BEFOI0oBGB M BETFRIZT0ET, 2BOHDRIBETH 3. %7,
1EEFOS> 26, FYI0EoBEEFBHT 2,

RNOUEBES LT, BEFOIDRE S LBEFROMBBRELRY Lc, THUCL S L, BE
%@5@53&%%%&,ﬁ%%@ﬁ@@&ﬁ%%ﬁ,ﬁ%%@i@ﬁéxgéﬁﬁ%&mﬁmu,w
TNHBVIRHBBERED bh b, R HEBROEVEETFDOS OB IXBLEBEFHOBEREAEH
ﬁﬁﬁf&éb?&,m4@&sbf50,ﬁ%%@i@késmﬁorﬁ%¥ﬁuﬁmb,%@%%
i, X=30+0032 (Y-10376) oXThobXh 3,

Table 11. Relation between number of zoospore and size of zoo-
sporangium of Phytophthora nicotianae var. parasitica

N L W N L w
4 15 13 34 45 28
6 18 15 34 40 28
6 18 18 34 38 28
6 20 18 34 38 30
8 25 18 34 40 28
8 20 18 35 38 25
9 23 20 36 40 28

10 28 20 37 43 30

10 28 20 37 43 30

12 23 20 38 38 30

12 25 20 40 45 30

12 27 23 40 45 33

12 25 18 45 48 35

15 35 20 46 48 33

16 28 25 46 48 35

16 33 23 48 48 35

16 33 25 48 48 33

17 30 23 50 48 33

18 33 25 50 43 30
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19 35 25 ' 54 48 35
19 25 25 56 53 30
20 35 25 56 50 35
20 38 23 56 50 38
21 38 25 56 50 38
22 33 25 57 48 38
22 28 28 64 50 38
23 35 23 70 53 40
24 35 25
24 38 25
24 33 25
24 35 25
25 40 28 Range of number of zoospore
25 38 25 4—- 170
26 38 25
29 38 28
29 40 25 Average number of zoospore per
32 38 28 single zoosporangium
32 38 28 30
33 38 28
33 38 28

N : Number of zoospore L : Length of zoosporangium

W: Width of zoosporangium

2000}

1500

X =30+ 0032 (y — 10376)

1000}

500

Area of squre multiplied length by wide of zoosporangium (u?)

10 20 30 40 50 60 70
Number of zoospore exit from single zoosporangium

Fig. 4 Regression line of size of zoosporangium and number of
zoospore of Phytophthora nicotianae var. parasitica
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3) WEFONNAVT oy INELITETERHE

BEFOIOMBRFCL->THEU-BEFR, 2AD~AELD STLEGLKPTHBL-HE,
BILLTEDO IR FENLD, ROTRET 3,

WAYT y FVEETR, EBOARTE L BORBRT, EEFORENRLD, ¢ LERFSD
HREAVBL 2 L R 5, ERIZ, HETEER (FNE 150ETIRFH:020~500 B & F
B %, HBE0AES (EBro 1ad i) LRER (EBL5 15mDA) KA, FT1ET >
#EL, 24°CT300, LHERG, 2B, 3850, 4ABAIEVAOB, BRARMLTOIED e
ChsinARTHREL T, ThEZNRBFORELER L1,

KBERIRI2EME5DLBDTH 2, 30 RCRDTLICRFL, 1 BERCREBET61%,
REL28HBLPPENTD, 2EHMEBECRABTISH, REBBEHL, BFLASABINREL T
RRREFEIGIV. BRFIZ, AABOHFRECHICIEE 508, BENICIZ, SHIRITERTL,
RFEOMRICRIVBLILVEND S, TibL, BHHEI0HT, BABCHEVTIRFEL44 ¢,
REE3) o, 1 HHBRICRABEI2 L, RABKS34T, DTHTENALNLY, 20K, HES
TR 2RH®FE 237 o, 3WAIHR 364 u, 4BSRI%53.2 u LEREMI A0 L, REBTI, 2
BefdltR 95 #, 3R89 4, 4FFRIM%OLl o EEEMISBRBL CHRIBIIBZLALHERLS, HED
CBTBEEDEDMITNLU S LENRHE, B5iR, 4 VT v FVECHEREBBEORE Lic
BULEEFORFECHMREEZOB/ERTEDOLZODTH 3, 15 BOEEXLETR, <4 >T v
WVEECBET 2L DBRFRIIEL, REFOE IR, AABCET32NCEN, L LHEEDOR
BRizA Shisn,

RIBEOHRICO K2 BENH L, ABRBICHVTR, RFEFIMELHEL, EHBN~Zz0T F
BAT260L, BAFIKPPE LA, VOO IMERELERL TRAT IO LB IN OIS
L, REBECEVTR, REBOBMENILT 2L LOCRFERL OB OURRNA LN, BEAED
REFBORCIKOHERSOENRD 6 b, WEBOMBERIZ, ARKSTIIE 1 RKEAIER28%, 257
BITHLEZDHRRDIT O, REBPTIR 1 HHRT2%, 2HERIOBELEBCHARTERIN
b0 BIHIC, REBOBROBERE L KRR, 1HHEOGRBCEV TEE28 nicil, B
BCBNTR3S v, 2HKHEER TR, ABRT2AT viEHL, REETIIuTH -7,

50}

Y=306+121 (X —25)

30} ® On the white part

40n the green part

Y=82+09 (X—25)

1o e t A
A

Length of germtube (u)

Time (hrs)

Fig. 5. Regression lines of length of germ tube, produced by the
zoospore of Phytophthora nicotianae var. parasitica, on
the pineapple leaf
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5 FREOBEANOBALRERER

NRAYT 9TV LACSIRIE, 8N4V Ty 7LD LABOH O EDETEZOEOHS, &
%,%ﬁ&&m%ﬁ?ém,C@ﬁ&méébnéﬁﬁw~vwm.ﬁﬁﬁ@@i«@ﬁA@ﬁEt%
BEURGRNSE0TREVDGEELZONS, TR, KEHOBAS LURKBALE S picT 2 1
CITIE > e KRR L o1,

1) ENLRBROBF

C@ﬁﬁﬁﬁ@bkﬂﬂﬁbK%ﬁ?éC&ﬁLK@Nk&BUTﬁéoI&Ki%ﬁA%ﬁ@Bm
W&, ZOoR@MBLALEICONDTEERBRIC X0 BB L1,

TR (CTTOSHEL R, LABDET, 2OEMRBLCED->-bDEHT, ) »OE0EE T
EEONEBLS5E0L, 1% Clorox TREAMNEL, BLRFE LOTVEED 5 1 nd HICHETF
RERE BT SBEELT24°Cicis, THRICERL:, TEAEBOWTHRRRIZEDLST, WK
@ﬁﬁ&ﬂﬁﬁﬁw@f,75@@&%%%%ilsmﬁbtoi¢.%ﬁ$u%ﬁxﬁ%%§ﬁﬁﬁ
THRULL1002RTHZ, RRBER, BELLVbDE—, KESEESOEHE, VOWILES
DIMLLELEE > TETLBOSDE+, PPET L IRRERS VI TETLAbDAEHH, AR
B, WRER, REBE TETLTURBOBMLO DA H+TH o5 L. ERIZE 5 KT >HT 6
B8R L 72,

FE,GOHBI6ETTRII00HBREL, REBES H+TKRAL, ROTHEITE REEICH, B
REE+H) , 18 (92%, +++) , H19% (80%, ++) NRRE, REBE L bICHL,
B0EDL S IRROEL, CLORBER, FEICH LN TEBSICNSL L5, 826 ¥LITD
Tﬁ?ﬁé%%ﬁﬂﬁbéﬂﬂhofﬁba,C@%ﬁ@%%,Eﬁméﬁ%ﬁiﬂm%ﬁ?éﬂ.%
26ELUTOTETIR, 28R LBV EHbho 1,

Table 13. Relation between phyllotaxis of pineapple and infeection
of heart rot disease of pimeapple

Piylosaxis 11200 DO o | pavitotanis Rate of - Degree of
Top 16049 +++% 26 0 -
leaf

2 100 +++ 27 0 -

3 100 +++ 28 0 -

4 100 +++ 29 0 -

5 100 +++ 30 0 -

6 100 +++ 31 0 -

7 100 +++ 32 0 -

8 100 +++ 33 0 -

9 100 +++ 34 0 -

10 100 +++ 35 0 -

11 100 +++ 36 0 -
12 100 +++ 37 0 -
13 100 +++ 38 0 -

14 100 +++ 39 0 -
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15 100 +++ 40 0 -
16 100 +++ 41 0 -
17 96 +++ 42 0 -
18 92 +++ 43 0 -
19 80 +++ 44 0 -
20 40 ++ 45 0 -
21 36 ++ 46 0 -
22 32 + 47 0 -
23 28 + 48 0 -
24 12 + 49 0 -
25 12 + 50 0 -
% +++ : Severely infected ++ : Moderately infected
+: Slightly infected —: No infection

2) BEXBIIREHOBASL XURK B

RYe AIHETS A VT v 7 VED S B, RBEADOBRA BRI DV TRRETE >0 /4 VY Ty
FUBEOEL, ZONBEBrSRML, HEHOBIEITEHOERLFARICREREL TEM L
- (B14TIR26~29BRAER LIS -DTEBLE) . EOEE»S 10amE TR lamdB &,
10 S LB Sms 2 ICEBEERY, ThENDPRCHEEFRERE ZARS PT1H (W003
ml, BLEK Smm, TEEED 150 45 1 BHhIcMI0 DBEETFR) FoEELT24°C, TAMKR - oo
ERICRBRSETH>ZRAOTO6ERREL o

ERBFERIFRADEBNVTH . BEOBERL S lanDARKERET 2L, BEHGSB2 EETRY
RTRFL, BB 2mDOATREI18EITRKT 5, chitL, EBLS3amd AT BE
HoBISEITOTPIRERLALBETH 5, BRE, RREEKOVTH5L, EHPS LadR
CHE L2 16T TRAFEI00%T, BHEAMG L TRFEESB LY, BITEH»SH19
BITHLRRESL, RREELE 16EITLERINEDLLN Y, F20ELTHE 2T TR, T
CWBRONTREENBLLD, WHELIBLAELENSB D, EOEBLL 2mORICERET 5 &,
BEESLSPEI3ETR, BRFEK, REEFLOCHEL, F4L4E, FU14E, FIS5EIChiTRE, &F
TS FEPFIGELI TR, BBER, RFEEE L QITEL B -THL . BIOELTOETIR, RRHNA
BHONII. EOEBLDS 3D ACEET 2L, B8ENLOHIZEIT, bTDOITRFT IERET,
BTELLEBIU4ELUTOETIRIARAEL I,

ik P ERAR, BEDD 1m0 ARBIOES: D ETRIBEALABTS S, HNEUTO
EOETIZ, PORERD ZVEEREBACEABL TN S, EB»LS2mDETATH, BIEH,LHL
DELBUELToE TR, AL LSCERBAD SN, BB S ImD AT, BLEALZOESM
FBAETLRERALCED > TV, ZOLIBBELS, REREORALEORLOMICRLBAL L
OBBEENEZ LR LN L. COBEOEDHRIZ, MREOE S LBEENMEHVEBRLNED T, M8
BEOEX LEOBALOBFBERIN L. 2ORRI>EDLEILDTH 5,

NA YTy PVDIZVEQTREGSEISKE OE, THOLEESBEDO LI VPTVWENOEL, &
w51, 2, 3, 4, 6, 9, 14, 20, 24w (1~ 2cmidAf, 3~4mi3HERB, 6~ ImidFEHK
£, Uambl LidRE) OATTNENHEBUE £2C 0, BMET L, THORE»>HEIISED
MBI SN TENZFNR OB LCADEIZMELLERER IS EXE6WRLI, R15H»5, B
OLEOEEGOE 2BETOMRBEOE S DAL, BI3ECHY ARFEHEOBRARKRERLBIUR
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mémmbf,ﬁﬁmmﬁﬁ%éﬁbko%@%%N477w7w$®§Eﬂ<QMMﬁ®Hé&ﬁﬁ
%@EA&@%K@,ﬁm%%%mééctmﬂbent(m%%ﬁMr=—Q%f56L?ﬂba
N4777fw@$®§&50,c&m%ZEt%Bﬁ@ﬂﬁ@mﬁw&.ﬁﬁﬁ@ﬁk%ﬁwﬁﬂé
n, ZOEROMRBROF ABBTAE, WEESSECBARNT 38BN 3,

Table 14. Relation between part of pineapple leaf and infection
of heart rot disease of pineapple

Inoculated |1 cn
spot on the| from the 2 cm 3 cm 4 cm 10 cm 20 cm 30 om
leaf base
Phyllo-
taxis
Top leaf [100% +++| 13 + 0 0
2 100 +++| 13 + 0 0
3 100 +++| 20 ++ 0 0
4 100 +++| 67 ++ 0 0
5 100 +++| 87 +++ 0 0
6 100 +++[100 +++ 0 0
7 100 +++| 90 +++ 0 0
8 100 +++| 90 +++| 27 ++ 0
9 100 +++| 85 +++| 33 +++ 0 0
10 100 +++| 85 +++| 33 +++ 0 0
11 100 +++{100 +++| 20 ++ 0 0
12 100 +++[{100 +++| 27 ++ 0 0
13 100 +++|100 +++| 33 ++ 0 0
14 100 +++| 27  ++ 0 0 0 0
15 100 +++| 53  ++ 0 0 0 0
16 100 +++| 20 + 0 0 0 0
17 96 +++| 13 + 0 0 0 0
18 92 +++| 12 + 0 0 0 0 0
19 80 +++ 0 0 0 0 0 0
20 40 ++ 0 0 0 0 0 0
21 36 ++ 0 0 0 0 0 0
22 32 + 0 0 0 0 0 0
23 28 + 0 0 0 0 0 0
24 12 + 0 0 0 0 0 0
25 12 + 0 0 0 0 0 0
* Figure is rate of infection +++ : Severely infected

++ : Moderately

+: No infection

infected

+ :

Slightly

infected
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Table 15. Thickness of cell wall of pineapple leaf

Distance from Cell wall layer
the base of
leaf  (cm) 1st 2nd 3rd 4th 5th
1 Up 25 (») 15 15 15 15
Un 25 20 20 15 15
2 Up 25 25 25 15 15
Un 25 35 30 20 15
3 Up 25 50 40 15 15
Un 25 65 30 20 15
4 Up 25 65 50 25 15
Un 25 70 30 25 15
6 Up 25 100 65 25 20
Un 25 75 50 50 25
9 Up 25 100 65 30 25
Un 2b 75 100 25 15
14 Up 25 100 75 30 25
Un 25 75 75 65 25
20 Up 25 105 75 30 25
Un 25 75 75 45 25
24 Up 25 100 75 30 25
Un 25 75 50 3.0 25
Up: Upper surface of the leaf

Un :

Underneath surface of the leaf
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Cell wall
D I?ner“part
of ce Upper surface of the leaf Underneath surface of the leaf

Distance from the base of the leaf (em)
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5 4 3 2 1 1 2 3 4 5th cell wall

The cell wall layer from the surface of the leaf

Fig. 6. The thickness of cell wall of the pineapple leaf
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Table 16. Ratio of infection of pineapple seedlings, treated
fungicide before planting, to the heart rot

disease
Inoculation period after the fungicide

Treatment Methoq of treatment
watering 7 15 30 60
Captan S* 0 20 75 85
P 0 0 0 65
Maneb S 5 25 80 90
P 0 0 0 85
Inoculated S 85 95 90 90
without treatment P 80 90 85 95
CK S 0 0 0 0
P 0 0 0 0

* §: The water was sprayed over the plant
P: The water was pour directly to the soil

Table 17. Ratio of infection of three month old pineapple stand,
treated fungicide before the inoculation , to the heart
rot disease

Inoculation period after the fungicide

Treatment Method of treatment
watering 7 15 30 60
Captan S* 3 15 70 85
P 0 0 10 75
Maneb S 0 20 80 85
P 0 2 15 80
Inoculated S 95 85 90 90
without treatment P 80 75 85 75
CK S 0 0 0 0
P 0 0 0 0

* S§: The water was sprayed over the plant
P: The water was pour directly to the soil
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Plates DR B
Plate 1
1. 4 M EERORKM
9. % b4 KB, Phytophthora colocasiae : WHEDEBEEFOILBEHSITT,
IOO%TELfCo )
3. +F=b®H T P. infestans f, sp. infestans
4, v¥—=vEH: P. palmivora
5 ©—<v&RK: P. palmivora
6. F= K P. nicotianae var, parasitica
7. rS¥EK T P. nicotianae var, parasitica
8 =HYUEK: P. nicotianae var, parasitica
Plate 1

9. FREW: P. sp.

10. Fa v VER :  P. micotianae var. parasitica

1. A7 7%R : P. micotianae var, parasitica

12. #»¥%WJK : P. nicotianae var, parasitica

13. P. cinnamomi (P —10(6)) g0l 54, X100

14. P. cinnamomi (P—10(6)) BARADES A E2N o DRFIC & > TS NI

EFFDS , x100

15. P. cinnamomi (P —10(6)) BAholE 6%, X 600

16. P. cinnamomsi (P —10(6)) HEFDOD, X600
Plate 1

17. P. palmivora (P—4) BEFOS, X 600 UTRAL)

18. P. micotianae var, parasitica (P—11)

19. P. nicotianae var, parasitica (P—10(4))

20. P. nicotianae var. parasitica (P —6)

21. P. micotianae var, parasitica (P—11(3))

22. P. nicotianae var. parasitica (P —12)

23. P. nicotianae var, parasitica (P—2)

24, P. nicotianae var, parasitica (P—10(5))
Plate v

25. P. nicotianae var. parasitica (P—3)

26. P. nicotianae var, parasitica (P —10(3))

27. P. nicotianae var, parasitica (P—5)

98. P. nicotianae var. parasitica (P—10(2))

29. P. nmicotianae var, parasitica (P—9)

30. P. nicotianae var, parasitica (P —13)

31. P. nicotianae var, parasitica (P—10)

32. P. nicotianae var, parasitica (P—1T)
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Plate vy

33. P. sp. (P—-8)
34. P. sp. (P-1)
35 BEERD/CA VT o FNECHTIREED i, ER%7 A8

Plate v

36. BEEF:P-1 XP-UARE->THRE IO, BRIM, x 600 CLIFEL)
37. PREF:P-1xP-14

38. EF:P—-5%XP—-10(4)

39. BPEF:P-5%xP-12

40. PREF: P —-10(6) x P —11

41 BBRY: P. porri CREMIKEK) XP-3, BFERABE NS,

42. RF: P. nmicotianae var. parasitica (GUENFIAEK) XP-12
43. IBB@F : P. nmicotianae var. parasitica ( ” ) XP-3

Plate VI

ﬁlﬁ%‘ifgimivf%ﬁéﬂfﬂﬂﬂ@?@%ﬁ@hbb‘é, P-5xP-10,
24 B5fEtk, 25°C

a — RFELTHOIPRF

b, c— ffin s nRFE

d, e— EBHr S ORFE

f —REEEDLSDORFE

Plate Wi
44 ~ 47 . HIFERICI > THRENLPBRFORE, P-5xP-10

Plate KX
48~D51. WA YTy TN LA XIR
48. MicBD B PERYR
49. RRBEOZOTHMOH 0 SHFEL b BBV TRIEDLEHLS SN
50. BB ARH
51. BETEHAICH 17 A5RH

Plate X

52~55. A T 9 XN LACEINRK LREE

52. YRITBUYIHR (K) LBLYBE K)

53. BMRICBUIH/M (£22) LRBECHTBRE &)

54. JRIRBEP. nicotianae var, parasitica (P—10) OBEAL X 600
55. WIREOEEFDS X 600

Plate X1

56~59 .4 Ty PNV LA &NKHE, P. nicotianae var, parasitica (P —10)
56. HEET DD OMBERFICL - THEFBEH LTV BRE X 600
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Plate

Plate

57. #EF: ENTARK2EADRAENALNS X 600
58. WEF BoOS>HR) ORF: FEXE, 4K, 24°C
59. BEFORE : 4 VT v 7TVEOHET EBH S 1D OXE, 28HE, 4°7C

Xi

60~62. /4 v 7 9 TNV LA ZTUKHE, P. nicotianae var, parasitica
(P—-10

60. WEFORF 1,847 v INEOHBHORE, 3KHEE, 24°7C

6l. BEFORE /4 v T » IVEORKER (EBH» ol5md ) KM, 28HHE, 24°C

62. BEFORF: 4 Ty IrEoREHORE, 3KHE, 24°C

Xm

63~64. /54 v T v 7 NVED REHEOHMIRKDRE X
63. AR (EWH»S 1andB) OHENE

64. BB (BWMWH»515emD A) OENE
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Studies on the Genus Phytophthora and Pineapple
Heart Rot Disease Found in Okinawa

By

Masao Tamori

Summary

In this report presented were the results of 1) an investigation on the
characteristics of the host range of Phytophthora spp,, found in Okinawa,
and the comparison of their morphological characteristics, the productivity
of oospores, and pathogenicity among the isolates from each host plant,
and 2) an investigation on the distribution of heart rot disease of pinea-
pple in the Okinawa Islands, and discussed were the relationships between
pathogen and host plant and possible chemical control’ measures,

The species of Phytophthora, identified in the present investigation to be
found in Okinawa were six known species and one unknown species; P. cinn-
amomi (host is Ananas comosus) , P. colocasiae (Colocasia esculenta) , P.
cyperi (Cyperus malaccensis var. brevifolius) , P. infestans f. sp. infest-
ans (Solanum tuberosum, Lycopersicon esculentum) , P. nicotianae var, para-
sitica (Abelmoschus esculentus, Allium fistulosum, Ananas comosus, Carica
papaya, Cucumis sativus var, tuberculatus, Epiphylium, hybridum, Lycopersi-
con esculentum, Momordica charantia var, pavel, Nicotiana tabaccum, Cathar-
anthus roseus) , P. palmivora (Capsicum annuum var, angulosum) , and P. SP.
(Solanum melongena, Chrysant hemum coronarium) . Momordica charantia var.
pavel and Chrysanthemum coronarium are the host plantes added newly this
time,

P. micotianae var, parasitica showed wide ranges in its morphological ch—
aracteristics and pathogenicity depending on its host plants, which covered
a wider range of plant species and received more intensive damages. from
the pathogen than others, For example, the size, expressed in length, of
zoosporangium varied continuously from the smallest of an average value of
36 £ in the case of Allium fistulosum, a host plant, to the largest of an
average value of 47 x4 in the case of Carica papaya (Table 1 and Plates M~
V) .

Phytophthora, found in Okinawa, had two sexually compatible mating
groups Aland A2 for the production of oospore as discovered by Smoot and
others. The isolates belonging to Alwere P-2,3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 10
(2), 10(3), 10(4), 10(5), 11(2), and 11(3) and those belonging to A2 were P—1, 5, and
10 (6) .
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The oospores formed by the cross culture between Al and A2 varied in
their number and sizes. In cross culture of P—5 of A2 and Al generated the
oospore whose number was greater than the 0Ospore of P—-1 or A2 and that|
of Al and whose size was far greater than those of P-1 of A2 and Al (Tabl-
es 3 and 4) , Also, among the isolates belonging to Al the number of the
oospore formed varied slightly in some group but their size did not show
any variation, From the above points, the characteristics, at least the num-
ber and size,of the oospore formed by the cross culture of heterothallic fungi
were considered to be determined by either one of sexes (P—-1 and P-5 of
A? in this case) .

The ratio of the germination of the oospore obtained by cross culture was
relatively high, reaching to 67% . An optimum temperature for the germin-
ation had a broad range near 20°C, at which the shortest time required for
the highest germination was about 8 hours (Tables 5 and 6,and Figs.l and
2) . In all cases the germination could be detected by the distinct forma-
tion of germ tubes, In no case the formation of zoosporangium was observ-
ed, The characteristic of the germination was that the germ tubes or hypha
increased their sizes and changed their shapes to form multiple branch-~
ings immediatelyr after the germination (Plates VI and W) .

Using the isolates of P~1 through P—13 of Phytophthora, found in Okina-
wa, inoculation tests for the leaves of pineapple, various young plants, and.
fruits gave the result that P—] of A2, comparing to other isolates, showed
a weaker pathogenicity for young plants while P—5 of the same A2 presented
no pathogenicity for the all fruits tested in this work, For the leaves of
pineapple, the variation of the pathogenicity was distinct and could be clas-
sified into the following four groups: 1)the isolate with the highest pathoge-
nicity, P—10; 2) the isolates with higher pathogenicity, pP-3, 4, 7, 8,1:3)
the isolates with low pathogenicity, P—5, 9, 12, 6, 11; and 4) the isolates
with the lowest pathogenicity, P—2, 13, (Tables 7, 8, and 9) . ,

Although heart rot disease in Okinawa could be found in all region of the
pineapple fields, it showed the heaviest infection rate in Ishigaki Island
among the islands surveyed (Table 10, and Figs. 3—1~4). The infection
period started in Fall and extended through the early Summer of the foll-
owing year, A higher infection rate was observed 2~ 3 months after the pl-
anting of buds (Plate IX no, 48) . Pathogenic fungi included two species :
The first one was Phytophthora cinnamoms, found only in one district, and
the second one was P. nicotianae var, parasitica, observed to be pathogen
in all other infected districts,

The experiments on the inoculation of zoospore on the white part and
green part of the leaves of pineapple gave the results that there was no
significant difference in the ratio of germination, that the elongation of
germ tubes was remarkably high on the white part than on the green part ,and
that the ratio of the formation of appressorium was much higher on the
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white part than on the green part (Table 12 and Fig. 5) .

Upon the inoculation of the pathogen on the white part of the leaves, the
infection was observed on the younger leaves up to the 25th leaf from the
top leaf and almost no infection was observed on older leaves below the 26 -
th leaf, Also, on the single leaf, the inoculation on the point 4cm apart
from the base of the leaf resulted in an infection while that on the point
more than 4 cn apart from the base of the leaf gave almost no infection,
Such a phenomenon may be considered to be strongly related to the thick-
ness of the cell wall of the leaves of pineapple. That is, on the green
part, whose cell wall near the surface of the leaf is thick, the elonga-
tion of a germ tube following the germination of zoospore may be inhibited,
leading to an abnormal swelling at. the tip of the germ tube and the
inhibition of the infection, while on the white part at the base of the leaf,
whose cell wall is thin, the germination of zoospore may be carried
out normally, leading to the relatively easy infection of the disease,

For the chemical control of the disease, after planting the buds dipped
in an aqueous solution of 400 time dilution of Captan (Orthocide, 50 %) or
Maneb (Maneb—Dithane, 70 %) in addition to a 1,20000 spreading agent
( special grade Rino), it was required to spray either one of the above
fungicideal solutions in every 30 days in a rainless season or in every 15
days in a rainy season, Furthermore, the disease could be controlled well
by applying the above methods, after taking the period covering November
through April of the next year as a season for spraying the fungicides.
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