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TABLE 1. Isolation ratio of Phytophthora spp. (Ph.) and Phytopythium sp. (Py.) isolated from diseased rose plants

Isolation rate of sampled plant (%)

Location Rose variety Disease incidence (%) Ph. nagaii Ph. bisheria Py. helicoides

Niumian-1, Puli (4 B $4-HR B2) Wannianhong (&4F4L) 45 100 0 60
Niumian-2, Puli (i R $#4-AR ) Wannianhong (#4F4L) 15 100 0 0
Niumian-3, Puli (i B §#4-AR ) Wannianhong (#4F4T) 40 100 0 40
Wugong-1, Puli (i EEHILE R E) Wannianhong (H54£4T) 10 100 0 0
Wugong-1, Puli (i EHSH /L Z AR E) Puli Star (.2 &) 5 60 0 0
Wugong-2, Puli (i EH$ESLEARE) Jade White (53 H) 5 100 0 0
Lancheng -1, Puli (3§ L $EEE ik EE) Imported yellow flower 15 0 100 0
Lancheng -2, Puli (4 B $EEE 15 H) Imported Pink flower 5 0 60 0
Shuangdong, Guoxing ([E%: 41 & 4 <F) Wannianhong (seedling) 100 0 90

Wannianhong (seedling) 0 0 10

Wannianhong (seedling) 0 0 10
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Fig. 1. Symptoms of root and basal stem rot of rose (Rosa hybrid) in Taiwan.

Disease infected rose plants in greenhouse (A), causing yellowing

(B) and wilting (C) of leaves, young plants dying (D), root necrosis,

sometimes extending to the basal stem (E, F, G). Potted rose plants

presented similar symptoms on cultivar (H) and

‘Puli star’  (I) after artificial inoculation with zoospore suspension

‘Wanianhong’

of Phytophthora species.
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EEDEACESERRER6-32 °C f#ERE A28 Co &gk
FRHR F512 mm/day - 55 1R E NV REER N 5r (B =B -
C) > {HEEETE: - RHEREE AR EONER (B =D E) > K
/NES51.4-91.0 % 35.5-70.0 CE#963.0x45.1) um » R EF 2 »

& —

~ LB IR Phytophthora nagaii(FHRPh-308) 2 AUFE o

N
VB8(7E) X PDA (H)EF &k 2 BRI (A)  TREER A 1B, O)
AR D) KA E) TR I A 27128+ fOBE A i IS A4 (F,
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Fig. 2. Morphology of Phytophthora nagaii isolate Ph-308. Colony pattern

gl = ~

Fig. 3.

of P. nagaii on V& agar (left) and PDA agar (right) (A); unbranched
sporangiophore (B, C); immature (D) and mature (E) non-papilla
ovoid sporangia; internal extended proliferation (F, G) and nest
internal proliferation sporangia (H); oogonia (0og), oospores (0os) and
paragynous antheridia (ant) (I, J), and amphigynous antheridium (ant)
(K). bars: 10 um.

KBLEIRE Phytophthora bisheria (EitkPh-317) 2 TUEE - P.
bisheria F5E V8(/E) KPDACH) B &AL 2 HETIRR(A) » Bl
RIREZ 7A%E(B) 5 FARZ INEBEAEC) ~ #((D) ~ S =712
(E) 5 UM E8 (00g) ~ UNFET(00s) i 88 (ant) (F,G, H ) « FH4R 1R
REFEHELO um °

Morphology of Phytophthora bisheria isolate Ph-317. Colony pattern
of P. bisheria on V8 agar (left) and PDA agar (right) (A); simple
sympodial sporangiophore (B), semi-papilla ovoid sporangia (C, D, E);
oogonia (0og), oospores (0os) and paragynous antheridia (ant) (F, G,
H). bars: 10 um.
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TABLE 2. Morphological characters of Phytophthora spp. isolated from diseased rose plants and other morphologically similar species
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Character Phytophthora nagaii Ph-308 Phytophthora bisheria Ph-317
Hyphal swellings Spherical irregular, clustered  Spherical irregular, clustered  not observed not observed
Mean diameter (um) 25%9 244 —
Chlamydospore Present Present not observed not observed
Sporangiophore Unbranched or simple Unbranched or sometimes Unbranched (simplicia) Mostly unbranched or simple
sympodial simple sympodial sympodial
Sporangia Terminal, ellipsoid, ovoid Terminal, ellipsoid, ovoid Ovoid, obpyriform, ovoid- Ovoid, ovoid-obpyriform
eccentric basal point eccentric basal point obpyriform, obturbinate,
globose or irregular
Size (um) 26.8 =79 x23.7-554 45.0-91.0 x 35.5-70.0 ovoid-obpyriform sporangia ~ 32.3 - 50.0 x 25.6 - 36.9
(avg. 46.7 x 35. 4) (avg. 63.0 x 45.1) 26 - 44 x 21 - 30 (avg. 40.8x30.8)
globose on average 22.8 Globose rare
L/B ratio 1.35 1.32 1.32
Papilla Nonpapillate Nonpapillate Semipapillate, some semipapillate, some
bipapillate bipapillate
Proliferation Internal, extended nested or Internal, extended nested or ~ No No
external external
Exit pore Caducity No No No No
Oogonia width (um) 6.7 - 24.6 (avg. 14.7) 9.3 - 20.8 (avg. 16.0) 7.0-9.0 (avg. 7.2) 4.0-10.5 (avg. 7.5)
Smooth Smooth smooth-walled, tapering base  Smooth
Shape Spherical, funnel-shaped base, ~Spherical, funnel-shaped base Spherical Spherical
distorted
Sexual system Size (um) 32.2 - 53.3 (avg. 40.0) 29.6 - 45.5 (avg. 38.0) 24 - 46 (avg. 35) 23.5 - 34.5 (avg. 28.7)
Qospore Homothallic Homothallic Homothallic Homothallic
Aplerotic Aplerotic Aplerotic Aplerotic
Size (um) 29.5 - 47.7 (avg. 37.6) 23.1 =409 (avg. 31.5) 25 = 31 (avg. 28.0) 19.7 - 32.6 (avg. 26.2)
Antheridum Wall thickness (um) 3.30.5 40-6.0
Mostly paragynous, some Mostly paragynous, some paragynous paragynous
amphigynous amphigynous
Size (um) 13.5-28.1x10.7- 153 11.0-227x9.1-19.0 7.1-148%x7.0-11.0
(avg. 19.1 x 13.5) (avg. 16.7 x 14.6) (avg. 9.8 X 8.5)
Optimum growth ('C) 28 28 26 28
Maximum growth (‘C) 33 33 32 34
Minimum growth ('C) 5 8 10 16
Growth rate (mm/d) 11.8 7 3.7-49 12

fUEREILEL32 - MEERHIE TR E A N L nternally
extended proliferation)s% Fs N #4 (internally nested proliferation)
(B —F -~ G~ D)% ; oAV SRESMY A#E (hyphal swellings)
» ARER T AMEARBEGE (homthallism) » HidiE s
FZLUMAIZE (paragynous) FyE » /DERST KJEEFE (amphigynous) »
KON (oogonia) A/NE529.6 — 45.5um (F#9138.0um) (&I »
I~ K SR AR B INET - WYY (B=B) » KN 5
32.3-50.0 x 25.6 - 36.9 um (*F159%5540.8x30.8 um) > EFHFA.ZE
(B=C-~D~E) fo¥EmILE1.32 » HAEMEAINEN FEL%
B et a8 B RyfIIE (paragynous) @ UM EF A/ Fy23.5 - 34.5
um (P35 5287 um) > ONFEF Rk Feam s » K/NRy19.7 - 32.6
um (E39526.2 um) - SRS R I R/NRT7.1 - 148 x 7.0 -

11.0 um (P 559.8x8.5 um) (B =F ~ G ~ H) » (R)

5 B B2 R A DNAE P 1% B 8%4E GenBank
EOfHE > ITS accession number: KY499722 (Ph-94) ~ KY499723
(Ph-317) ~ KY499724 (Ph-307) ~ KY499725 (Ph-308) ~ KY499726
(Ph-309) ~ MN270926 (Ph-310) ~ MN270927 (Ph-314) - &
FEFRTIAFRIH o 45 R IR E (Ph-308) ITSERDNAF
%1 F5835bp » A A Clade 7HYPhytophthora nagaii ""FEAEE Ik
(CHOOMKR?2) FFHIAB688362 8 #2241 » fH [ %2£99.88% ; E2fdH
PERE (Ph-317) MIITS 2 fDNAJF F5805bp » /& A Clade 2119
P. bisheria VFEREBIMR(Ce.2.3.3) FHIAY 24192485 BT » AHEIE
#99.01% ° FRIZITS R B3 i Z NIINGE REUR » 55— TS WE
(Ph-307, Ph-308, Ph-309, Ph-310, Ph-314)/&@ A clade 7575 5 &5 —fl
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TABLE 3. Isolates of Phytophthora spp. presented in the study of ITS sequence analysis.

Pathogen

Scientific name

Isolates

Isolation year

Accession®
no. of ITS sequence

Clade

acenna
. alni multiformis
alni uniformis
alni. subsp. alni
amaramthi
asiatica
attenuata
bisheria
bisheria
bisheria
botryosa
cajcani
cambivora
capensis
capsici
catyae
cinnamomi
citricola
citrophthora
colocasiae
elongata
europaea
flexuosa
formosa
fragariae
frigida
glovera
himalsilva
intricata
meadii
mekongensis
melonis
mengei
mexicana
mulitivora
multivesiculata
nagaii

nagaii

nagaii

nagaii

nagaii

nagaii
niederhauserii
occultans
oleae,
pachypleura
parvispora
pini

pisi

pistaciae
plurivora
rubi

sojae
terminalis

. tropicalis
tyrrhenica

. uliginosa
vignae

. vulcanica

TITTTTTTTT T T T T T T TTITTTTTT T T T TTTITTITTTTITTITTTTTTTT

Phytopythium helicoides

ET CPHST BL 114
ET CPHST BL 2
P16206
IMI1392314

ET CPHST BL 174
ET CPHST BL 124
TW 129

ET CPHST BL 6
Ph-94

Ph-317

IMI136915

CPHST BL 116
CPHST BL 155
ET CPHST BL 10
ET CPHST BL 33G
NJB2013-AF-08
ET CPHST BL 12
ET CPHST BL 34
ET CPHST BL 60
CPHST BL 173
ET CPHST BL 62
ET CPHST BL 37G
TW 78

TW 107

CPHST BL 18

ET CPHST BL 39G
ET CPHST BL 36
ET CPHST BL 102
TW 259

CPHST BL 81

ET PF6a2

ET CPHST BL 23
ET CPHST BL 31
CPHST BL 24

ET CPHST BL 104
ET CPHST BL 50G
ET CPHST BL 121
Ph-307

Ph-308

Ph-309

Ph-310

Ph-314

ET CPHST BL 45
ET CPHST BL 163
ET Pola

ET CPHST BL 146
CBS132772

ET CPHST BL 48
ET CPHST BL 133
ATCC MYA-4082
ET CPHST BL 74
ET CPHST BL 54
CPHST BL 180
ET CPHST BL 164
ET CPHST BL 58
PH 154

ET CPHST BL 59
CPHST BL 30
X3a

55C7

2014
2004
2004
2004
2016
2014
2017
2008
2015
2015
1969
1978
1927
2010
1922
2016
1922
1927
1925
1900
2010
2002
2017
2017
1940
2007
2011
2011
2013
1918
2017
2007
2009
1923
2009
1998
2014
2015
2015
2015
2015
2015
2014
2015
2018
2004
2014
1925
2013
2001
2009
2007
1958
2015
2001
2017
2002
1957
2017
2013

MG518642
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GU993881
MG783373
MG783378
KU517154
MG783381
KY499722
KY499723
AF266784
MG783386
MG783387
MG865466
MGB65467
KJ631538
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MG865475
MG865476
MG865479
MG865485
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KU517152
KU517153
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MG865496
MG865500
MG865507
KUS517155
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MG865536
MG865539
MG865540
MG865546
MG865544
MG865547
KY499724
KY499725
KY499726
MN270926
MN270927
MG865552
MG865555
KY982930
MGB65558
KC478667
MG865565
MG865567
FI746648
MGB65568
MGB65584
MG865587
MG865592
MG865596
KU899188
MG865597
MG865598
MF036209
KC907734
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“ Genbank accession number of ITS sequences.
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Phytopvthium helocoides 55C7, KC907734
P. multivesiculata ET CPHST BL 50G, MG865544 ]
—— P.oleae ET Pola, KY982930

P. elongata ET CPHST BL 62. MG865485

P. frigida ET CPHST BL 39G. MG865496
Ph-317, KY499723

Ph-94, KY499722

P. bisheriaET CPHST BL 6, MG783381

[ P. tropicalis ET CPHST BL 58, MG865596

P. mengei ET CPHST BL 31, MG865539

I~ P. siskiyouensis ET CPHST BL 56, MG865586

P. amaramthi ET CPHST BL 174, MG783373

P. mexicana CPHST BL 24, MG865540

wo| a:Lr P glovera ET CPHST BL 36, MG865500
] P. capsici ET CPHST BL 33G, MG865467
P. citrophthora ET CPHST BL 60, MG865476 Clade2
P. himalsilva ET CPHST BL 102, MG865507
ws [~ P. terminalis ET CPHST BL 164, MG865592

P. occultans ET CPHST BL 163. MG865555
P. botryosaIMI136915, AF266784
o . P. mekongensis ET PF6a2, KC875838
P. meadii CPHST BL 81. MG865529
P. colocasiae CPHST BL 173, MG865479
P.pini ET CPHST BL 48, MG865565
P. capensis ET CPHST BL 10. MG865466
P. acenna ET CPHST BL 114, MG518642
P. catyae NJB2013-AF-08. KJ631538
P. plurivera E'1 CPHS'T BL 74, MGB65568
P. mulitivora ET CPHST BL 104, MG865546
P. pachypleura ET CPHST BL 146, MG865558
P. citricola ET CPHST BL 34, MG865475 —
Ph-307, KY499724
Ph-308, KY499725
w | Ph-309. KY499726
w | Ph-310, MN270926
1o Ph-314, MN270927
P. nagaii ET CPHST BL 121, MG865547
P.vignae CPHST BL 30, MG865598
e P. cajeani CPHST BL 116, MG783386
P. melonis ET CPHST BL 23, MG865536
1o P. pistaciae ATCC MYA-4082, FI746648
P. niederhauserii E1' CPHST BL 45, MG865552
P. sojae CPHST BL 180, MG865587
F. asiatica &1 CPHS1 BL 124, MG/8337/8
P. pisi ET CPHST BL 133, MG865567
100 E P. parvispora CBS132772, KC478667
P. cinnamomi ET CPHSTBL 12. MG865473 Clade7
— P.twrhenica PH 154, KU899188
= P.vuleanicaX3a. MF036209
[ P.uliginosa ET CPHSTBL 59, MG865597
— P.flexuosa TW78 KU517152
— P.formosa TW107. KU517153
— P. alni uniformis P16206, GU259293
P. europaea ET CPHST BL 37G. MG865488
—— P. cambivora CPHSTBL 155, MG783387
t—— P.rubi ETCPHSTBL 354, MG365584
[ P. attenuata TW 129, KU517154
[— P.alni. subsp. alni IMI392314. GU993881
[~ P.infricata TW 259, KU517155
2 P. alni multiformis ET CPHST BL 2, MG783372
P. fragariae CPHST BL 18, MG865494

0.02

|

703

[EPY ~ F AT A4S &k (neighbor-joining) #E 7 T DA TE B 5 E RS 16 [ (I TS W e 51 RS ECBR IS S B Phytophthora nagaii and P. bisheria B1E MR AH 3T
JEIR B YA -

Fig. 4. Phylogenetic tree of Phytophthora nagaii and P. bisheria based on ITS sequences by using neighbor-joining analysis under Geneious 8 with
Phytopythium helocoides as outgroup. Numbers on the branches represent bootstrap values obtained from 1000 replications (only values greater than
70% are shown).
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JEIRE (Ph-94, Ph-317) RE T clade257BF o PR LW 43 B HELT
B SR RBA (roa B » ARABITS |1 BEoy A 2 B4 Bl B 55 1 Rl
JRERALP. nagaiifFAEGIR K —BFHY SR E R 100% - 55278
THEHIP. bisheriaBEAE R —BEHYSZFFE £599.4% (& PY) -

PAEHZAS ~ B BRI AR &R DNA Py
Fr 517 By B L A 2 9 B U R 4% B A b - 8 8 26 L
SR EA By JE i Clade THYP. nagaii 5 T 56 2FE R B4 By B i Clade 2
MIP. bisheria °

TRIFEAIE

TR ECOIRAR A R AR L3 15 13RI B - Bk
H P oRRE R BB P. nagaii (Ph-308 ~ Ph-309 ~ Ph-310) ; P.
bisheria ( Ph-94 ~ Ph-315 ~ Ph-317)#E1 TR R 4 M5, - 1 > f
B RAL R B B AR SR EL S R (Bl — H - D > H
FAGERAGH > 1E P. nagaii BT LIPh-30809% /7 (virulence )
B o M PRTEIR R 3E85.7-93.8% + ifii P. bisheria Bk LAPh-
315 5 Ph-3178 J18c54% > FEHR S F537.5 - 87.5% » 1fii P. nagaii H
THESGRY P. bisheria > 1281556 LAPh-308 K2 Ph-317 Wi i PR F
Ry Bk GRI) -

FEEERE

DLEEELE 320 77 M8 P. nagaii (Ph-308) ¥ P. bisheria
(Ph-317) Wi FROFR > FHENAEZ T BREREHREE -
FHASRIGA] » R R ENE R GRS ~ B T1E - RF
TERMFEEZT L BAfEgE A RIS EHIE > 2R E B g
JuEE > HEfER2E R RREHE » OB%ISEEEMET - R
[EI B 2 i A 5 75 S B U R FE R (8]« 278 P. nagaii 3%
B LURAERE BB (Hybrid Tea Roses) i i By EU - MR
AT7E85 - 100% » HA R ARARECBE (Miniature Roses)Z fufd 5 T
FETE P. bisheria R B S IR B AACE BN~ Sl > A
BB T H B R (R 1) -

WU ~ B B R R E
TABLE 4. Pathogenicity test of Phytophthora isolates on two rose cultivars

Wannianhong Puli Star

isolate DI (%)’ DS (%)’ DI (%) DS (%)
CK 0 0.0£0.0 0 0.010.0
P. nagaii (Ph-308) 100 87.547.2 100 03.846.3
P. nagaii (Ph-309) 75 56.3%18.8 75 62.5123.9
P. nagaii (Ph-310) 100 68.8%18.8 100 81.316.3
P. bisheria (Ph-094) 25 25.0£25.0 50 31.3%23.7
P. bisheria (Ph-315) 50 41.7£2.0 100 87.5%12.5
P. bisheria (Ph-317) 50 37.5%23.9 100 75.0+10.2

“ DI= disease incidence.
° DS= disease severity. DS (%)=[( = nixi)/Nx4] x100, i=disease index.

EN I

B ATE e S R AR b - g W B B B A RO
MEATE R B B P. cactorum ~ P. citrophthora ~ P. megasperma
P. nagaii ~ P. bisheria ">*'7 » {235 Los e & A W AE 585
PR o TRF - P REFEAFBOSREE WA - 40
EALEMEVIT B A aE - KHEBIAEE R P. bisheria
Ak s SHAME H AR BN BT RRE P. nagaii
O WEFEHGR R E o bl R R B R 20 1 64 A BT
B HEM T RE AE IR Sa TSI A - BE O E ST - &F
R EE R T HE G AR BN E R &
BT SETE > W2005E G RSB BIHE P. cambivora
FLULAE - DAR 20074F A EAATE IR B 52 FH 35 S M A R B P

amaranthi ¥ »

EEFE P. nagaii Bl P. bisheria 1FIURE ~ A LY
LB AR E R R BHE > HEURMEE - BT EER
BEAER" (RH)  NEEEZIEKE P. nagaii Bk (Ph-
308) BIFFEEFENBRC H-13102(9) FEMZ AR R A TR I A S05F
725 Ph-308FUEEHE A (63.0 x 45.1 um v.s. 46.7 x 35.4 um) * [f
4k REERRNE (7 mm/d v.s. 11.8 mm/d) + 55— EEEIE K
BB ERBPT 878369 fE B M R B - HsAER
ERERY (12 mm/d v.s. 3.7 - 4.9 mm/d) () » HITS #8751
HH A AR -

TE BB ¥ 995 FH Fid 38 A B g I B o By AR e > 38 3R AT
ST EES ETA TR R B P. nagaii > P. bisheriaBl1fE & B H
DL P. nagaii 5382 Rz HE
i > P. bisheria 43 BE#R BT SR 2 > i Phytopythium
helicoides 53 BEZREAR H 2 53 Bl B 4 e Ko/ D BRI BT AR 30
(F—) o IO > RRBESEN I B R B R B > O B ATV EL
SRR v (PR 8 A AL BT v A 1T R AL S R T T B 4 e
PR ETRIR AT R BT EERS Phytopythium helicoides » {7y
HERIE () » (EARDES A SO A 2ME R B - BRI
FH e Y B2 075 B ] s R I | B R B BRAEE B [ > T2k
IR B o g I B B — 2P B 9T -

2 BRI ) P 75 B DA NP8 F B R R f - R I FE T £
PO (EIRETE A I IRIE T BE B R A R T Y
RRTUEE BRIk T K RFEM AR « B IR
JRE P. nagaii 91 P. bisheria ‘& Fy[F 4B 5 » A FRBCE
HEE—BRRE R BT E AT IR T FESRE - H
BRI BB DR B S TEAR S DA S AR &4 L B e B He A
Hh > SHEHEMRE SRR KN - iR EARIE T > T
SR B R AT AR B S AL o bl IR MRS R B R A AT
W ARG SRIVIREE T RE R AT LAY NS RN E - &
P ERIIRR GBI AT A A i — S 1A -

Phytopythium helicoides >
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TABLE 5. Host range test of Phytophthora nagaii and P. bisheria isolated form rose plants

Rose varieties system or K P. nagail Puli Star
tested crops Cultivar DI'(%) DS’ (%) DI (%) DS (%) DI (%) DS (%)
Hybrid Tea Roses Wannianhong 0 0 100 85+12.5a’ 100 80%12.5a
Puli Star 0 0 100 75120.9 a 60 50%20.9 ab
Fragaria ananassa Local strawberry cultivar 0 0 100 100%12.5a 100 63%12.5 ab
Cucumis sativus Local cucumber cultivar 0 0 0 0£0.0b 0 00.0 ¢
Capsicum annuum Local pepper cultivar 0 0 0 0%0.0b 0 0£0.0 ¢
Vigna sinensis Local cowpea cultivar 0 0 0 0£0.0 b 0 0£0.0 ¢
Catharanthus roseus Local periwinkle cultivar 0 0 0 010.0b 0 0%0.0 ¢
Citrus reticulata Local mandarin cultivar 0 0 0 0£0.0b 0 0%0.0 ¢

“ DI= disease incidence.
® DS= disease severity. DS (%)=[( = nixi)/Nx4] x100, i=disease index.

S
RN S5 8 e B A 7 92 A e ML P R Lo Y BRI
EDr. Gloria Abad (USDA-PPQ Center of Plant Health Science and
Technology (CPHST) Beltsville Laboratory) BB #E > &
DLR AR SEATE I R EE B gAY R 2 a5tE T 1078
B %E-42-02(2) ) TEhEABRASE - (EILEGY -
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ABSTRACT

Yuan C. Y., J. H. Huang, P.Y. Ting, and P. J. Ann. 2020. First report
of rose blight caused by Phytophthora nagaii and Phytophthora
bisheria in Taiwan. J. Plant Med. 62(4): 13-22.
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In September 2015, a severe root rot disease of rose was
observed in Puli Township, Nantou County, Taiwan. Disease

symptoms included yellowing and wilting of leaves and finally



22 J. Plant Med.

plant death. All the infected plants showed root necrosis, sometimes
extending to the basal stem. Two Phytophthora species were
consistently isolated from the infected plants. The pathogenicity of
these two Phytophthora species was confirmed to fulfil the Koch's
postulates by zoospore suspension inoculation on basal stem of rose
seeding plants, and the diseased plants showed leaf-yellowing 14
days and died 28 days after inoculation at 32 ‘C, similar to those
observed in naturally infected plants. On 10% V8 agar, the first
Phytophthora species could grow at 8 - 33 °C with a growth rate
of 7 mm/day at the optimum temperature of 28 “C, showing radiate
colony pattern. Sporangia are ovoid shaped, produced on the top of
unbranched sporangiophores, nonpapillate and nondeciduous, 51.4-
91.0 x 35.5-70.0 (avg. 63.0 x 45.1) um, proliferated internally.
Occasionally spherical hyphal swellings and chlamydospores are
observed on 10% V8 agar and agar discs in water. The pathogen
is homothallic, and produced oogonia 29.6 - 45.5 (avg. 38.0) um
in diameter with smooth walls. Oospores are mostly aplerotic,
and 23.1-40.9 (31.5) um in diameter. Antheridia are mostly
paragynous, sometimes amphigynous, 11.0-22.7 x 9.1-19.0 (avg.
16.7 x 14.6) um. The second Phytophthora species could grow at
16 - 32 °C at a rate of 12 mm/day on 10% V8 agar at the optimum
temperature of 28 ‘C showing rosette colony pattern. Sporangia were
pear shaped, produced on the top of unbranched or occasionally
simple sympodial sporangiophores, semipapillate and nondeciduous,
32.3-50.0 x 25.6 - 36.9 (avg. 40.8 x 30.8) um. Hyphal swellings
and chlamydospores are both absent on 10% V8 agar and in water.
The pathogen is homothallic, and produced oogonia 23.5 - 34.5
(avg. 28.7) um in diameter with smooth walls. Oospores are mostly
aplerotic, and 19.7 - 32.6 (avg. 26.2) um in diameter. Antheridia are
paragynous, 7.1 - 14.8 x 7.0 - 11.0 (avg. 9.8 x 8.5) um. Based on
morphological characteristics and neighbor-joining analysis of DNA
sequences of internal transcribed spacer (ITS), the two pathogens
were respectively identified as P. nagaii (clade 7) and P. bisheria
(clade 2). The host range test showed that these two Phytophthora
species only infected some rose cultivars and strawberry. This is
the first report of Phytophthora nagaii and causing rose disease in

Taiwan.

Keywords: rose, Phytophthora, identification, Phytophthora
bisheria, Phytophthora nagaii



