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Use of microcomputer for identification of Phyrophthora spp.

according to Newhook’s tabular keys
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Part of the tabular key to the species of Phytophthora de Bary By Newhook et al.

Table 1.
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MF
MF
MF

porri

iranica
arecae
boehmeriae
botyosa
heveae
meadii
n:nicotianae
ﬂiparasitica
capsici
citrophthora
mexicana
castaneae
citricola
syringae
primulae
cyperi
cyperi-bulbosi
inflata
lepironiae
macrospora
vesicula
colocasiae
hibhernalis
ilicis

cactorum
palmivora MF 1
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III
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+
+
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gonapodyides

e .erythrosertica

d.drechsleri
e.pisi

phaseoli
melonis
fragariae
m.megasperma
m.sojae
quininea
verrucosa
cambivora
cinnamomi
cryntogea
d.cajani
richardiae
vignae
lateralis
japonica
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52 LI B K HIC UTco SHHEMEE 2175
EFIOREIZ2ULEFTLTH <, ¥/, KHEOR
129 PRINT

335

BOSKEEROFD L SICT %,

138 INPUT "LATERAL ATTACHMENT OCCASIONAL (NDN-,YES-1, REMARKABLE-2)% A1)

132 LET B2¢="8"

134 IF A(11)=1 THEN LET B24="LATERAL ATTACHMENT OCCASIOMAL“
136 IF A(11)=2 THEN LET B2%="LATERAL ATTACHMENT REMARKAHLE"

b UBRFO I WMBIRFO I MEICOL K58 Dhs
BrxRohzE 1%, FEEREENCZOERONE
BENEXHB O 2RITDOC Licky, DATA X
WMBFICZOREDOH B bDEEL, —FTLATER-
AL ATTACHMENT OCCASIONAL” t#» “LAT-
ERAL ATTACHMENT REMARKABLE” L3

859 %,

NO & Lg%, BT28EAICYES L 1H50IiM
OEFEIT O &I Lichs, MER+/—Eh® Eh
DEBETH -7, U LATE%R OCCASIONAL &L
#3%% REMARKABLE & LTzheTho¥ELELE
DEHIREZ BT &R LIce £ DEEEBKRIIC
DATA X OXBEOBELDH LI 21 HE~Z T Lick
> THRANDZIFZNICABTIREET 1 ATV

ZDEHIC Newhook 5DFEMLSOAVE2—&2—7
a s 5 ANDEBICY I T, FOWEHBEOIESIZ

& CiEPR

S LET ¥=59

B LET YA=3

1@ PRINT :9RINT “GFORCH FOPT By IN-TH GG ¢ 30107

{3 RESTORE

25 DM A1, N7

T INPLY UBOPTL T, CEMF-COBT ¢ (T8, MMLED T 0TS (L3 F, W L)
I LET oig=tje

I3 0F Oiy=] VHEN (KT 4tg=tPRaffoTet

ITVF LU= THIN TET OrdstGUe 93 i | a1

O BT VHIL LT Ot - e

I PRINTY |

&P INSUT. My f QOSY (W-RL IO TEMY =1, VER-T Shp4Cf E-30 015}
a3 LET 026="p

B2 TF Diy=] THEN LET Qst)c GREY DINASTING ¢

83 IF BU21=7 THEA FET Q=) GpRYM

B4 TE DUN=T THEN 1FT O2=t) Y CPE( GEMORRpR C

49 PRINT

S@ PRINT *CADUCTHS (NCN-%, YES-1)*

51 PRINT *PEDIVELS SHDRTOD HICRONY-2¢

52 PRINT *MEDIIMCOA Micewy -z

53 INPUT "LONGOY2R{SR TR SOREIMINAONY -2, RET)

54 LET A3s="9"

55 IF A(3)=1 THEN IET A3$="CADLCIISe

56 IF A(3)=2 THEN |ET AS6=*PEDICELS IF TAMNFCHS SHINT (19 1T & »IRa0v)e
57 IF A(3)=3 THEN LT A3$=“PEDICELS (IF CANCTUS SN (1 10 20 MIZEON)
58 IF A(3)=4 THEN LET A3$=“PEDICELS IF FANKTUS LONR (53 MICPON (R MPE)Y
39 PRINT

6@ INPUT "L/B RATTO(1.6 (NON-B, YFS-1)°.R(a)

62 LET A4s="Q"

B4 IF Ri&)=] THEN LFT Aas=*l./B RATID( E¥

AICHD PP CREDRET D TH B,
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4 [)EPR
5 LET ¥=5¢
6 LFT Xd=d
18 PRINT :PRINT “SFARCH FOR' PHYTNPHTHNRA' “sPRINT
13 RESTORE :
2@ PRINT :PRINT "k SPORANGIA KEYS sk s PRINT
29 DIM A1), D(21)
3@ INPUT “PAPILLATE, SEMI-PAPILLATE, NON-PRPILLATE (1,2, 3, )" A(1)
31 LET A1g="p" A
32 IF A(1)=1 THEN LET Ai$="PAPILLATE"
I3 IF AC1)=2 THEN LFT A1$="SEMI-PAPILI ATE
36 IF A(1)=3 THEN LET Al$="NIN-PAPILIATE*
39 PRINT
40 INPUT )1 APEX(NON-@, DCCASIONAL-1, YES-2s REMARKPRIF-2", A(2)
41 LET A24=vp
42 IF Ar2)=1 THEN LET A24=*)! APFY, ONCASTONAL"
43 JF A()=2 THEN LET A2$=4)1 APEY"
&6 IF AC2)=3 THEN LET A2¢=")i APFX REMOFKAR.E"
49 PRINT
5@ PRINT “CADICOUS (NDN-@, VES-1)*
51 PRINT “PEDICELS SMORTC)S HICRN)-7"
52 PRINT *MEDILM( (28 MICRON)-2*
S3 INPUT “LONGO)2(50 (R MOREIMICAON)-4", (3)
.54 LET A3$="@"
55 IF A(3)=1 THEN LET A%$="CADUCNJS"
56 IF A(3)=2 THEN |ET A3$="PEDICELS OF CADUCOIIS SHORT ([P 1005 MICRIN)®
57 IF A(3)=3 THEN LET AT$='PEDICELS (F CADUTIAIS MEDTIM (12 70 A MICRON)®
56 IF A(3)=4 THEN LET AT$="PRDICELS OF CANCOUS LONG (5@ MICRIV (R MOPF)®
59 PRINT
6@ INPUT “L/B RATIN(L.E (NON-@, YES-1)",A(n)
£2 LET A4s="g" »
B4 IF A(A)=1 THEN LET R4$="L/B RATIO(1.E
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69 PRINT -

70 INPUT “MORE DR 1ESE SPWFRICAL INON-2,VES-1)*. A5}

72 LET ASs="p"

76 TF A(S)=1 THEN LET ASE="MIRE 03 (FSS GPHRICA_"

79 PRINT

80 INPUT “ELLTPSCTD (NON-, YES-1, BROAD-2) ¥, 2F)

B2 LET Ags="g"

84 IF A(B)=] THEN LET ARe=*FILIPSIID®

89 PRINT

9@ INPUT “OVOID (NIN-B, YES-1 7 A(T)

92 LET A7="9*

9% IF A(T)=1 THEN LET AT$=*OVITT

93 PRINT |

102 INPLT “OBPYRIFORM (NON-@, VEG-1)", A(R)

182 LET ARs="g*

184 IF A(B)=1 THEN LET AR$="03PYRIFORN"

189 PRINT

118 INPUT “OETURBINATE (NON-. YEG-1, FEMORKAR F7, OHNTSLL=T) ¥, ACS)
112 LET Ag6="p" |

116 IF A(9)=1 THEN LET Ade="DRTURRINATE

116 IF A()=2 THEN LET A%4="0RTURRINATE-RENATKAR. E-7¥

118 IF A(9)=3 THEN LFT A%%="08TURRINATE-LDUBTFLL®

119 PRINT

128 INPUT “IBOVIID (NON-B, YES1, BEMRRKASLE-7)", AC1F)

122 LET Bis="p®

124 IF AU1@)=1 THEN LET Ris=*nevorD®

126 IF A(1)=2 THEN 15T Bi$=*100UNIN-PERARKAT £

129 PRINT

138 INPUT *LOTERAL ATTACHMENT DCCASTONG: (NN-, VEG-1, SEMARCORI £=519,0111)
132 LET B2$="p"

136 IF Ar11)=] THEN LT Ba$="1ATERG. OT TACHASKT DITASTIMG ¥
136 IF AU11)=7 THEN 15T R2$=YI ATFRAL ATTOCHMERT FSMARKAR K
139 PRINT

160 INPUT “DISTARTED SHAPEE (NON-. YFG~1, REMABKOME-7)*.0(1%:
142 LFT R3s="g

166 IF (12)=1 THEN 5T §34="DISURTFN SHEBES

166 IF A(12)=7 THEN £ RIS=MDTCTNRTE] SHOPES-REMIEKNR @
149 PRINT

158 INPUT *ELONSRTED NECK TN WOTFR (NN, VFS-11%,6(17)

152 LET Bas="p*

156 IF A3)=1 THEN 15T Bas="FLONGATED NECK IN WATER®

158 PRINT

{E@ INPLT “TAPERED BASE (NDN-), VEG-1, REMERKASF=2%, Ai14)
162 LET B3$="p*

166 IF AC1a)=] THEN 157 BS$="TOPERED BASE®

166 IF AU16)=7 THEN [T BS$="TOPERET HASE-PFMORKAZL F*

169 PRINT

178 INPUT “SYPHAL PROJFLTICNG ATCASTONA (MIN-@, (+/-)-1)", A(1S)
172 LET B$="p*

176 IF BOIS)=] THEN (ET BE$="HYPHAL PROJECTTN (006 MNPL"
179 PRINT

35
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188 INPUT "INTERCALARY OCCRSTINAL (NON-B, YFS-1)*,8016)
182 LET B7$="9"*

{84 IF AC1G)=1 THEN LET B7¢="INTERUOLARY DEFQCTINGL

189 PRINT

199 PRINT “SIZE MO DATF-@, VERY GMALL-1,"

191 PRINT *  GMAL(RARELY)AS MICRON)-2,

192 PRINT *  LARGE(OFTEM)TS MINROM )-3.*

193 INPLT * VERY LARGE-& “,A117)

194 LFT Bs="p*

195 IF A(17)=) THEN LET BRS=“VERY Geal] "

196 IF A(17)=2 THEN 1ST B="5MDLI. (FARELY )45 MICROM) ¢
197 IF AU17)=3 THEN |ET RO$=“1ORGE (DFTSK )73 WICANGY
198 IF ACY7)=h THEN §ET BRS="VSRYV | ORGF

199 PRINT |

200 INPUT “BASAI. PLUG CONSPICHOUS (NON-#, YES-1)%:2018)
22 LET Bgs="p"

284 JF A(I8)=] THEN 157 ROS="PASAL. PLUG CONSPICUDLC"

289 PRINT

21@ INPUT “COLLAPSE FTER DEHISCENCE (NN, YEG-1)*, A(1©)
212 LET Cis="p*

206 IF A(19)=] THEN LET C1$="COLLASSE AFTER HEHIGIENCE
219 PRINT

228 INPLT *SEMT-PERSISTENT EXTT URSICLE (NIN-@, PEAORKASL F=1) %, f(70
222 LET C2="p*

26 IF B(2W)=] THEN 15T 24="45M]-PERGTSTENT ) 1T WERITIF*
229 PRINT

232 INPUT “RPEX FLATTENING (N MOUNTING (N@H-%, YES-1)}%,Q171)
232 LET Cls="p"

236 IF PO21)=1 THEN LET CI6="APF) FLOTTEMTNG ON MILA7TVCS
24@ PRINT $PRINT “sook GEARCH KEYS mbks

242 PRINT

249 IF p15() "pe
251 IF @8 up
253 IF A8 ()
255 IF A4S () g
257 IF 656()"p*
259 IF fES() "p*
%1 IF A750 "
263 IF (88 () "p*
%5 IF A9s () p*
%7 IF BIsO g
%9 IF B25 () g
271 IF B38 () "
273 IF Bas () "g*
275 IF BSs{)"p*
277 IF BES()"p*
279 IF B78() "p*
281 IF BSS()"p"
283 IF BAs() "p*
25 IF Cis(g*

THEN SRINT £1s
THEN PRINT P78
THEN PRINT fiZs
THEN PRINT Pas
THEN PRINT P5s
THEN PRINT fks
THEN PRINT A7S
THEN PRINT ABs
THEN PRINT F9s
THEN PRINT Bis
THEN PRINT RS
THEN PRINT E3S
THEN PRINT Bés
THEN PRINT BSis
THEN SPINT BEs
THEN SRINT K7s
THEN PRINT Hfs
THEN PRINT IS8
THEN PRINT 15

335
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287 IF C28()"@" THEN PRINT (2%
289 TF C380 A" THEN PRINT €35
295 PRINT :PRINT "ok CEARCHTNG
299 PRINT

388 FOR I=1 1O X

31@ READ Ne

328 FOR J=1 70 2

321 READ DCD:NeXT T

338 LET F=9

340 FOR K=1 100 24

5@ TF A(K)=@ THEN GOTD 798
368 JF DO OAK) THEN GITD 40@
378 LET F=i

J8@ NEXT K

39@ IF F=) THEN PRINT N$

498 NEXT 1

982 PRINT

918 PRINT “wobk QEGRCH (VER sorx!
:95@ END

1081 DATA “P.CACTORUM", 1,8, 2,11
1882 DATA *PLIRANICAY, 1,2.%:1.141

*H

tPRINT

13,1 EBELLBNELZARKLA
T ' LY Yﬂ &!”“]‘!g m Q‘I V» Iyﬁ m?‘"‘ln

1882 DATA "P.PALMIVORA MF1™, 1,8, 2,08 1, LI A 8 3 08, B 1 3, 0, 240, 4
1084 DATA *P_PRILMIVORR MF2“, 4, 00 2, 1,0 0 4 100 By 0L B 0 1§y i, B0 6, D0,
1085 DATA *P, PALMIVOIRA MFZ", 1, ﬁ.?y?q?ymv.,JyﬂvF,V Boi A, 0 W, 8 0 Dy
1006 DATA “P.PRLMIVORA MF&“, 1, # &, @8, &8, 0 1, 0 &0 1, f0 B 3,00, 8, 10

1887 DATA “P.ARECAE", 1,A.2 81,
1888 DATO “P EOEHMERIAC®, 1,002

jvﬂ-@, ‘.- !7‘,3_-.1-i?’yl"!v'f'-,'!sﬁ:{;‘.vi’iyfﬂ!}’?
LA R B A AR B L R

1009 DATA °PLEOTRYOGA®, 1, 2,000, 1, 4, W A By A 0 BV 0 I 1, LR Dy 0

101@ DATA *P.HEVEAES, L, &, 2. 1,0 1,

1811 DATR *P.MEADIT", 1..1,,?:ﬁ»1yﬂx7 ﬂ:ﬁr‘y*qﬁ, .-Fsﬁ,@:ﬁ~ﬁyﬁ

1812 DATE "P N HICOTIANAE", 1, 1.1
1813 DATA “P.N, PARASITICH, 1,1.7
1814 DATP “P,CAPSICI® 1,33, 14 Y,
1815 DATA “P.CITRIPHTHORA®. 3,5, 2

cTe b B B L B B R by B
y‘|§ j:?.vj {1, ’ﬁ" "i V:“ l * quﬁ V‘,P‘
j ? jTTYlRT.!'I] D‘ ? (ﬁ}l&'? Ej“"j{!

ERE ync?’:“ Sl R, L3R i

1016 DATA P MEYICONAY, 1,2, F,ﬁ S N NN O P O Y B B

1817 DRTA “P.CASTONEARY, 1,280

<1 11!111“ [ P B W N SIS

1B1E DATA “P.CITRICOLA", 2.2, 8, B 1, 1o B I 20 5 VA B £ R0

1019 DATR “P.GYRINGAE“, 2, ¥ %, 101
1820 DATO *P.PORRI™, 2. 2,8 1, &, 2,

A R, P R, P L, B
R TY R T N M N B T N L

Mﬁlmm‘PPWMWFﬂhﬂﬁﬁﬁ'viZﬁ#ﬂﬁm%ﬂwr'7«ﬁﬁﬂ
1822 DATR *P.CYPRRI™, 2.0, 2.0 1, 1 4, 0,0, 0 1, 8, 0 8 0, 50 7, B G B

1023 DATAR “P,CYPERI-RJ_ROST', 2. 8, (4 By 40 3, 1, B, B By B 8, B B, B 0 L 0
HLLLEL AR K58 48,74

1824 DATA *PINFLATAY, 2, 0.0, 8, 14,

1825 DATA “PLLEPIRONIEEY, 2,8, 2 20 1. B0 A UL &, B B B 1 G AR B 5 1,
1826 DATA “P,MACROEPORA, 2, &, 50 1 L, B 1L B G R 1 1 9, 300 B A

1827 DATA “P.VESICULAY 2,1,0,0,0

1“1?.111“1?1“!11{&!1.”;1:{’1-%1}..9@1!!93

1028 DATR *P,COLOCASTAE", 2, %, 2.8, L, 1L, B A UL 1L, 2. A 1, IV 1, B 1, B By

1829 DATA *P, HIBERNALIS®, 2,8, 4.0,

Bt 1,00, VA A L A Y AT

1838 DATR “PILICIS, 2,4, 5 1,00 1, L A0 0, V1 A 6, B, 3, B G
1831 DATA P, INFESTANS®, 2.0 7 08, 1. 3, 0 00 2o R 0 0 1L 6P, B G 2, 1. B

37
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1032 DATA *P,PHASEDLT 2. 2,008, L, 1, 6 A 0 0. B 6 B i, 0 2, L 6, 1 B
1833 DATA “P.MELIWICS, 2,00, 1, B & 1 1, 0 9 B L LR AL B L 2, B
1834 DATA P, FRAGARTAE™, 3, 006 . 8, 1 1 1 B 1 L0 B 3, L 4 5 0, 9 L
3335 PATA “Pg h- HESQSPCQFQ“,:{, s P B 0, 1,0 2, 0, P by, R BB, B, B
1836 DATA *P.M, SNJOES, T, 8P i W &, 0 1, 8 B0, A 0 0 3, B 6o 3, 7, 0

1837 DATA *P GUININEAY, 2, A 3, B0, 00 1, 1, By L G 8. Al B 7, 0 18, 1
1038 DATA "P VERRUCOSA", 3. B i B B Ry 3, 4, B G 8, B . B L R G P, (0. 0
1839 DATA “P.CAMBIVORA™, %, 72 i, 1. 8 1. 1, 8, &, BB by R R 5, AL 2,81
1842 DATA “P .CINNONDMTY, %, &, 0 W 5,1, 1, 8, 8,6, 8.6, I 8, B 0, 20 1,07
1841 DATA “P,CRYPTOGER", 3. @, 0. 0, b, 1 1, 1, &, 0, .y i, 3, RO By L B, 8.1
1042 DATA “P. I DRECHSLERT®, 3, 0.0, 0 8, L 1, 0, 8, 8. 8 Fy . 3, 0.2, 0, 1, B
10843 DATA “P. D CAIANTS, 5, & 1, I 1, L 0 B B G 3, 1L 6 B, 75 P By 1
1844 DATA *P.E.ERYTHROSEPTICA, 3, A B 1y 0 10 B By o o 1 A B A R 10, 24
1845 DATA “P.ELPISTY, %A A 3,0 1, L LB, 6y 0 0 B L 1, B0,

1046 DATA *P RICHARDIAS®, T, 0, 8. 8, 1, 1, 15 1. 00 B 2, 1L, 1L 1L B L8, [ W,
1847 DATA P VIGNAEY %, 0, M 8,0 1, 1, 1, B, B, 0, 8, 1L 2 0, 1L 2, 8L 1,

1048 DATA P LATERALIS, T.00 08, A, 1, 1 B 1, ARy 1, 1, 0 B 0 A, B, 11
1048 DATA P GONAPODVIDERS, 3, 0.8, 4.8, 1, 1, 1, 0, 2 0. % b, 1. B 0. 0 f0 1,
1850 DATA *P, JOPINICA, 7, 8,00y 1,1, 1,0, & 8, 2, 8. B, F, 0. 3, B 15, 1 1

Z iR L7 SPORANGIA KEY KW HFET
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AND GROWTH TEMP. p#h#h o KEY o7 n
75 MBBEEICHEN S, D& 51 LT Phytophthora
OHEED KEY 22E¥D5 7075 il 5, CC
Tid PHYTOA (MY T 2H 07 v 7 aANE%R
RUIDTH %,

PHYTOA—SPORANGIA
PHYTOB—SPORANGIOPHORES AND HY-
PHAL SWELLINGS AND GROWTH TEMP.
PHYTOC—CHLAMYDOSPORES
PHYTOD—ANTHERIDIA AND OOGONIA
PHYTOE—OOSPORES

Zd PHYTOA,-B,-C,-D, - EQ7u s 7 L1274
WhEy bLaA—F—=T7—FIEHFL, LEITGL
TROHT T &t 3,

IOy 5 LOET

o7 ay s nEETUIESA, (R 2$7D) Fig.
la OEHICF 4+ A7 VA ICREEFE 1 HDBRRIT H
T B, ZOMWhFITH LT Fig. Ib DX Hic 1 (2
FERESII-> &Y LTOBREE) 2iTbiAs+— %2
& Fig. le 0XHIK2FDE 2 MBHbN L, CD
LT UTO2EOED2NOEMICK T 2 HIEEFT BA
H¥ B & Fig. 1d 0 X5 KRAEZET I HAHOHK

DERINDS EFRFICEREEBYD P cavtorum *1E
Ui L7z, 5003 T2 HE LKL S L SEARCH
OVER @44 V27T, d LABTELISHRE LIZH
T, s8R, HEFUEE WS BEISY o4t Fig.
le DL S ICEOEMFE LHING, b L2LOEMHE
HBFTEL L BREZBENIZOT “SEARCH
OVER” (735 L FHREDFREMIE 125,
78RO LR OEMBEHRICET 2 HHBIE
SEDLTVRENCEEDELOT, FZIE, BFIO
BRIt Ul (LEEREDHD) 2T -1cb &, UHEo
FTNTOHEMIK 6 LB Ut BEICid, £. cactorum 7
5 P. castaneae |\ B1TREALEMO I C &iTis
D, ZOEiciz “PAPILLATE” DA JEICI 5,
UL LZOSEF—RESROHBCE LLBEAD
HT%, 4, HIEHCHYT S —BHOREEATIL
B A BRI RNINIEEEDBBRER LD
Fig. 2 Tdh 3, 35~38icEY T BN OHETIR
ELIAHEICHIBINE LN E2R LTV B,

% =

—RICEEO S HII IS OBIC OO TEE NS X
NTIRNTH GEREHB IR0, BaE
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MIMG ON

SEARCH FORPHYTOPHTHORA

ORANGIA KEYS %x%
ATE . SEMI-PaPILLaTE .
:;i > 2
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Fig. 1. Examples of display during computer identification
a: The time when R (start key) is set.
b: The time when 1 (the first morphological key, papillate) is set.
c: Appearance of the next question (immediately after “b”’).
d: Final display showing positive identification of a species.
e: Final display when only few informations (papillate, shape of
sporangia) are input.
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Fig. 2. Relation between informations computed and fungal species identified by each information.
A: Fungal species with informations computed (1: 2. cactorum, 2: P. iranica, ------ )
B: Fungal species identified (For the number of the fungus, refer to the data in the

program)
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Check list on the sporangia character of
Phyvtophthra for computer programing

l.papilla papillate(l) semi-papillate(2) non-papillate(3)
2.Apex only 1(0) >1(1)
3.Caducous & no (0) yes(1l) (spl2) 5 - 20p(3) >20p(4)
Pedicel
4.L/B ratio 1.6(0) <1.6(1)
S.8pherical no (0) yes (1) remarkable (2)
6.Ellipsoid no(0) yes (1) remarkable (2)
7.0void no{(0) yes (1) remarkable (2)
8.0bpyriform no {0) yves (1) "remarkable (2)
9.0bturbinate no (0) yes (1) remarkable (2)
10.0bovoid no (0) yes (1) remarkable (2)
ll.Lateral no (0) yes (1) remarkable (2)
attachment
12.Distorted no (0) yes(1l) remarkable (2)
shape
13.Elongated neck no (0) yes (1) remarkakle (2)
in water
14 .Tapered base no (0) yes (1) remarkable (2)
15.Hyphal no (0) yes (1) remarkable (2)
projection
16.Intercaraly no (0) yes (1) remarkable (2)
17.Size very small ({45p) (0) small (45-75pn) (1)
large (75p() (2)
18.Basal plug no (0) occasional (1) remarkable (2)
conspicuous
19.Collapse after no (0) occeasional (1) remarkable (2)
dehiscence )
20.Semi-persistent no(O) occasional (1) remarkable (2)

exit vesicle

21 .Apex flattening no(0) occasional (1) remarkable(2)
on mounting

Resultane Number | | [ | | | [ | [ [ [ [ [T T[] [TTT]

Medium _ Culture Temp.

Culture Duration Date (Observation) .

Fig. 4. Sample of the card designed for the identification of Phytophthora by computer.
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SPORANGIA KEY

FENUREERRE BY

SPORANGIOPHORES &
HYPHA KEY

ANTHERIDIA &
OOGONIA KEY

7335

[° P.cactorum

" }—° P.cactorum

F—~ﬂ°kamumm

° P.meadii ° P.meadii ° P.eadii
P.capsici

° P.heveae ° P.heveae ° P.heveae

P.meadii
P.fragariae ° P.m.megasperma ——° P.m.megasperma B

° P.m.megasperma ° P.m.sojae

° P.m.sojae ° P.quininea \\\\‘{S P.m.sojae 1

° P.quinineae P.cambivora \\\\

° P.verrucosa P.cinnamomi. ° P.quininea
P.cajani P.cryptogea P.macrospora
P.richardiae P.d.drechsleri P.m.megasperma
P.vignae P.e.exrythroseptica
P.japonica P.e.pisi

P.richardiae
P.vignae
P.japonica
Fig. 3. Identification of Phytophthora by use of several ccmputer program based on each morphological key.

A species in a rectangular block is the one identified by each morphological key fitted for a species

marked with circle.
three keys is the one positively identified.
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1) Newhook, F. G., G. M. Waterhouse and D. G.

When multiple species are identified at each final key, the species common on

Stamps (1978): Tabular key to the species of Pky-
tophthora de Bary. Mycological Papers, 143.

2) Tucker, C. M. (1931): Taxonomy of the genus
Phytophthora de Bary. Res. Bull. Mo. agric. Exp.
Sta. 153.

3) Waterhouse, G. M. (1963): Key to the species of
Plhytophthora de Bary.

4) Waterhouse. G. M. (1970): The genus Phytophthora

de Bary. Diagnoses (or descriptions) and figures

Mycological Papers, 92.

from the original papers (2nd ed.) Mycological
Papers, 122.

Summary

A computer program by ‘basic grammatical
method” was developed for identification of Phyto-
phthora spp. The program was based on the fine
fungal morphological characteristics used in “‘the
classification keys’’ by Newhook and Waterhouse;

sporangia, sporangiophores, hyphal swellings and

growth temperature, chlamydospores, antheridia

and oogonia, and oospore. Although the program
was not yet complete due to inadequate information
for the morphological characteristics in some species
of the fungi, the computer analysis generally gave

a very rapid identification of unknown species.



