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JREE (cucurbit) BNEHEFF (Cucurbitaceae) » AKHE o F—
FAFEARMREEEY  HRfcB8EENEREES 26

ST FEAREGH)N (cucumber, Cucumis sativus) ~ % JI\
(wax gourd, Benincasa hispida) ~ I\ (bitter gourd, Momordica
charantia) ~ 4%JI\ (luffa, Luffa cylindrica) ~ F4JL\ (squash,
Cucurbita moschata) ~ |3 (bottle gourd, Lagenaria siceraria)
K (melon, Cucumis melo) K P5)K (watermelon, Citrullus
vulgaris) % - FEEE » TEEVIHKEBLHRELES RN
Ry HhZ— HEHE A 5EE - BEKE P. drechsleri Tucker
(=P. melonis Katsura) 5[FEAYERJN ~ 45K ~ &0 S P8ISS - B
P. capsici Leonian5 [REAVEHJN ~ 8K ~ PN S Br 2w NS5 9H
U0 FTARAR » (EEHEE TUEIEYIERR SRR TR
e o R E  RILET 2 EREFEE R
FORE MR E S - A SRS G VR~ 8 4 5 KUK
BRI 2 R -

MEERTTE
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HRE R Y M MR B S ~ TE - SRE SR - ki
P AHLAR LSS 7K~ DLARITRE K SR HZ 58S ~ TR iR
B LR 2 4TI T mm x 7 mm/NBE > £80.5%
NaClOZ A H#30 s - FHLUARMTEZ - BEREH20 mL2
5% Clarified V-8 juice agar (FiIfECVA) BEIEMREEELY | o 3%
PR RPN BUE Ry JeliiBUS% CVA [#5% V-8 vegetable juice
(Campbell Co., USA) £10.2% CaCOJEET% » 481,500 rpm{EiEk
05 min > UK » BEIIA2% Bacto agar (Difco Co., USA)] »
AESEIE (121°C, 1.2 kg/em?, 20 min) &40 Aampicillin 100
ppm ~ PCNB (Pentachloronitrobenzene) 10 ppm &zmycostatin 50
ppm © &£24-48 hi% - BIW] LB 4k 48 H R A8 & W - DIELAT
Vi &% 0 BIERHTACEL > 5% V-8 vegetable juice agar (FHFE5%
VA » 5% V-8 vegetable juice®10.02% CaCOJREE% » MIA2%
Bacto agar T&JE) I o s3BEH 2 IEIRE (R KEIFET B
% > FIIEFEIAS% VA L > 7E24°C T LB E3-5K - VIHUATN
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TABLE 1. Isolation of Phytophthora from diseased cucurbit fields in Taiwan
from 1980 to 2015

Isolates (ratio of mating types) & no. of fields

Host Infected portions
P. melonis P. capsici No. of total fields
Cucumber Basal stem, root, 18 (19A":30A%)* 2 (3AY) 20
fruit, leaf

Wax gourd Fruit, stem, leaf 7 (12A%:12A%) 2 (6AY) 9
Chinese squash  Fruit, stem, leaf 0 8 (1A":24A% 8
Ornamental gourd Leaf, stem, root 0 1 3AY 1
Bottle gourd Fruit, stem, leaf  1(3A") 2 (8A?) 3
Melon Fruit, stem, leaf 4 (1A:6A%) 8 (16A":4A% 12
Watermelon Fruit, stem, leaf 6 (9A":8A%) 3 (4A"8A% 9
Total 36 (44A"56A%) 26 (27A":50A%) 62

a. Numbers in parenthesis indicated no. of infected fields.
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TABLE 2. Information of cucurbit Phytophthora isolates used in the study

No. of ITS
Phympﬁthom Isolate Mating Host Infegted Location Isolation squence

Species no. type portion year  submitted to

NCBI

P.melonis  p206084 A'  Cucumber Fruit  Taichung 2006  KX965706
P. melonis  p205170  A*  Wax gourd Fruit  Taichung 2005  GU111618
P.melonis ~ p215075 A’ Melon Fruit  Hsinchu 2015 KX965714
P.melonis  p210276 A" Watermelon Fruit  Hsinchu 2010 KX965707
P.melonis  p210270 A*  Watermelon Fruit ~ Hsinchu 2010 KX965708
P.capsici  p210249 A’ Wax gourd Fruit  Taichung 2010  KX965709
P. capsici p209097 A’ Chinese squash Fruit ~ Taichung 2009 KX965710
P.capsici  p209105 A’ Bottlegourd  Fruit  Taichung 2009  KX965711
P.capsici  p210228 A’ Melon Fruit ~ Nantou 2010  KX965712
P.capsici  p210237 A’ Watermelon  Fruit  Taichung 2010  KX965713

E4APE (10 mm x 5 mm x 5 mm) ° FRFER20-24C F&dEE K2
HETY TR ERE -

HAEREENK

BEE 2 IV PRV BRI A2 - BLRE BN i 2 552
P. melonisE I (p206084, p205170, p215075, p210270 Kp210276)
15 37 P. capsici B (0210249, p209097, p209105, p210228 5
p210237) » HAM LG E R FESEZEINIITAEEDr. G. A. Zentmyer
FLE R L AL Pk Phytophthora nicotianae Breda de Haan

(= Phytophthora parasitica Dastur) A'E#E (p991) B A’Eikk
(p731) » FITABERREC S B2 falll -

RIS REEE

RFUEENE RN 200 (24-28°C) THEENEHS% CVAETE
PLEEEEIAS (Potato dextrose agar) (FS§fEPDA » SAFHEE
B EA200 g& A~ UIRE - REEIVERL EHEER - 20 ¢
glucose ~ 2% Bacto agar) FYEEEL (A9 cm) THEEL-6K ©

BIREZ EHR

T EA R VR R AR5 % VA ER24°C T i
HIEELRIR - PSRRI EMAE R (1000-2000 lux, 24°C) 1-4
Ko G H G EIEH (sporangia) fH o DI EIERE
[ RERE AL LR B g E A  NERRAE RI-SKREF - K
IR E A PIERS mm x 5 mm x 3 mm/NBE > BRI & 20 mLE
BE/KHVB SRS (786 cm, Pyrex Co., USA) o1 » FHEEIEER
o SEEHEEA/N (size) BUELTHAEERIF - Al{kHwang er al.
U WrEEIN A R E R EAE K BNE MEELER T
HGRER N EDHE AN - SRR U 00(E 2 -

T TR (FAZMBEEY) | BRPRKEMER - &I
AIA20 mLAEEZK > FA15CIERES0 min > FAR[EZ0/30 min »
RER T B F BT & ) 1 35 2P RE UK AE 7 (zoospores) ©
T T E RO E RS EnL S B0 RE T o fiEE R
=

Bt ARV R E DR FRIES

ALY (mating type) GE © FLEXEMRCIERTEESD VA LBE
B3-5K 0 RRURIESRE G TIRK2 mm x 2 mm x 2 mm/hER
BAESAL0 mLHECE10% VA 580 (E{%6 cm, Pyrex Co.,
USA) A9 > REIMRCE B — Bk 2 B4R 53-8 - fE24°CHL
B ®6- 10K - fifR - (EHATER T 8if A I UN L+ (oospores)
B DBt E R R S B A 44! (homothallic) « WA E—
B &I T FCAnn & Ko BHZ Y 7 A K
R BB EE R (P. nicotianae) p991 (A") FI p731 (A%) HflFf
B E R ERRATBC SR o LA B A U T B A’
R A EAMRCEH B N T & AR -

YIfT- (oospores) ik © FJFHKoOEK # & 2 FCHE (nuclepore
membrane) J7.% » HIE LB ER & & 78 42 U 9E T ROHI & I
%j(lj\(l&l()) °
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F o BEEEPRIEIES % VARSES-SK - BT B 45300 YRk 2
mm x 2 mm x 2 mm/N| 0 B AES% CVARPE LY — (ZYEEE



1 cm) o JRFESTR 8~ 1216 ~20 ~ 24 ~ 28 ~ 32 ~ 36°C E8Jix
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HRVEEEE » B mLIsE T RSN BEEE F o P
PREFVREN (24-28°C) « SRR HAEMESEREL X > £14
Kiyik - StAEREE AR  RBEE R - Q) BRE
P TS E IR E R o W LUEE MR -
BINAB &N (49 40 cm x 25 cm x 20 cm) ° BEHBARCERE R
KGR (DURH B aR st 2030 ko BRI E R 3k
KGRI RS o 2 EEE0.5 mLE TR (101
zoospores/mL) * R E (AR EV 7)) HlE R - SUaHPE
2R E - PR EBABENEREN 24-25C) » WLLER
HINPRE - S 2HBZRESERY > Z214HBIE - R E
H—R o

T (3 HR i PR S BER R 6K - BEfAE AR SRR - IGRHTR
RALEEYI T > 2L0.5% NaClOZTFR M 5 & L B 75 B B
TR O MEREE o DR B E MR B R
T R PERRERRATS 1L - SERRTEE LRI (Koch's postulates)

MEERE AN ERERITS1-5.8S rDNA-ITS2E &84
B-tubulin EFAIDNAER

DNA 8« el E RS % VAL R3-SR > UHIE%E
GRS (ca. 2 mm x 2 mm x 2 mm) © FHEPNEEE
TIBARATS% VAR F o FE24°CHEES-TRI% > HIHL
WIAR RV &R 0 SO REZERTR o (RFER-20C N o K
%920 mg2 HEZIERIVIE R E B S BN g > N ADEFR R
. (liquid nitrogen) 1&IERGHH AR - (RIGELERGAVIE(ELBR (the
manufacturer’ s protocol) > FlJA] Genomic DNA Purification Kit
(GeneMark Technology Co., Taichung, Taiwan) Fhi B9 & 1Y
DNA -

PCR B & E§H 8K EEL DNA EF (sequencing) © %
FifE A% PN EE5 5% ] [ribosomal internal transcribed spacer (ITS)
regions] HYDNAEH » A FEITS1HITS29EEE$% (non-coding)
&M ~ 5.8S rRNAZER » R EE(718S rRNAZERI B 28S rRNA
FERFA] - DR E Rk eenomic DNA K EAT (templates)
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F A5 T (the universal primers) ITS5 (IE[A) EAITS4
(K1) #EFTPCRIZIERUA - ifi 4347 B -tubulin R (658
bp) HIER Y EEANFES] » RIFIH Villa er al.”” BIEHIT]T- %
BT5 (5'-GTATCATGTGCACGTACTCGG-3") (1E[H) ELBT6 (5'-
CAAGAAAGCCTTACGACGGA-3") (FIn)) #EFTPCRIZJE < f#F
PCRIZJEHIDNAEY) E#E 7 (direct sequencing) » FhHEE>
FEUHTHEEYIRHE A E] (the Seeing Bioscience Company, Taipei,
Taiwan) 7T © EFFITS1-5.8S rDNA-ITS2 E&IHF - f# Y5 F
BEHEIFEITSS ~ 5.852-1 (5-TCGCACATCGATGAAGAACG-3")(1E
m) KITS4 ~ 5.852-2 (5-TACGGACACTGATACAGGCAT-3") (K2
) 3 MEF B -tubulin AYER S AR FFHIRE » (HHEYS [F 515
BTSEEBTG «

DNA FFHIfHEE (Assembly) B2GenBank & EE{# = @ )
FHVector NTI#EE (Vector NTI software v. 10.0 » InforMax Inc.,
USA) L E & EiltESAITS1-5.8S rDNA-ITS2 & ff B IR 4y
B -tubulinFE NP5 73 HI4E & (contingent) BREET (trimming)
BB SERET S > 2 BIEL (polymorphic portions) Rk
14 TUPAC ambiguity codes T LIEIR » EFEHIEREDNAT
FIHIE % - #FINCBI (http://www.ncbi.nlm.nih.gov) 48Uk » F|
FHBLAST (Basic Local Alignment Search Tool) #XE&{{GenBank
database & F1 = B AH AT HYE R B (species) BLERF1
5% o Bboh > W EARMEIEFRE TS DNAFFI S 81T
GenBank database ERHEH (F2)

BRE ZEE

FoRE ~ AT MELLEL - RIB R 2 SRR - A%
BLONTE 7 2 JE R i ~ FEB BN T 2 R B KU ~ BB
i1 (chlamydospores) JZRKBIEELA/N ~ B4R/ ARES (hyphal
swellings) TUREA R EILRE ~ RIS HE &L R 2 HEE > Bk
FEIRE 2 PSR PR E > - [FEF i ANCBI4EN: -
FIFIBLASTHRAS L S A% A N8R S (ITS1-5.8S rDNA-ITS2)
B {73 3 -tubulin FERIFYDNAFT I » 45 i A 4T 0 2 975 1 L I
PREFIRSE - T LA EED -

T3 BRI AIE

BEPE JJHERRP. melonis (p206084E1 p205170) BiP. capsici
(p210283 E2p209097) & RiSZ » PEfdEEEF10-14 0 2 [ ~
N~ AN &0 BEL - RS PR SR (AEERD] )
EHPLE BEET 4 o ME A BT e E A HURVR I - fETE
JiiE - AR 4 R HEREAE (60 cm x 20 cm x 20 cm)
A BREE TR R EIATEE 28 T 0 S tE A F HEES
mLEF o ZRBROEE - L w e 2R =R (24-
28C) » M RRBEREELS » S EBE R 14 RIF 2RIV RIS
% GEREARE - WEE - SWIET Z A - MmN (disease
index) 77 A58k (4« HEMEZHIET 5 3+ SERRBLAE R
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50%LA 15 2 0 2RREETO(EEL I SHREIFRAES0%LAT 5 1 ¢
EPRFEBEL-5ME 5 0 @ FRE ) - BN (disease severity) (%)=
[(On’+1n'42n’+3n°+4n%)/ N] x 100 = On’, 1n', 2n% 3n°, 4n*53 Bl B %
TR AREAIES - Ny 2 SR BERE R -

TS
IR 2~ BERE 2 5B R AR BRAE TR A 2 )
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VT 2 S BB A ¢ 19 19804F 25201 S4E I g 28 B g L 2
iR & 58 IR 2 3 AT - H P 0218 R s FH B ISR
GHE% ERTDLr R o R B Y S RS AR LR ©
FNVEAELATE » GBI (SHRE > SREREER -
Wk~ R BE) - 2N (RE - EWRER) ML (R
B HEHAEER) ~ A K (Cucurbita pepo) (BEEIREER) ~
R CRE - EERER) BN GRE - EHEEER) KK
(GRE - KERER) - SEEFERNEAENT - EE - &
o S AL B EE - B Sl ARSI -
SYHERIERE A A, BRIAE » W 6 A FH R 2 o s e
EIREE S 0 dhwik CURARER) IEHESRR » DIER
BHECH () FMm A 3R ER YK IRBEES -
TR > iR tE  HEE BN R > AR 3R
AR > Mtk aH AR NS S ~ B0E - BT > RSO R AR B
FHZESET « Bk (EssEFrk - DR REPE L B (R3R) Jumts
DREHRER AT R - FRE - ST LHBRERKZR TSR
(s FEAR AH S 72 LN HAEE) > MRIRBT I AR & - BT L
W EERY) - KRS (S IR RRN  BREMRFELER
1-22 80 > BEER - SEALEN R S iH 48 3R I B R 0 &
PERIZEFZEC « AR ARBFEPR(H SRR - AR EHt
BRPEEEE > PR A S B BUREE > EAR -~ FL - R (B
D~ #UK ~ FERE R 5, > HoAtE0ar Al b 889

FEIR 2 T RR B AR TR I © 9 B AE 364 JIVEI Y 5T I
M EFESN ~ A0~ RS ~ SN > PEIN) AIRERAR AR 53
BE] - HOBEEN00RERE - EEMEA" EIRIESOIRA’
Pk o SORRATEIR A 3AE R B AMRIRI 41 - B R S s
B > §914R 1% > BEfdpR HIR O - (HELA Bk B 5% -
SEEA DEERENET - ZE FEHFEHINNEEY
ELEMUIHIT SR - ZABHBERESEIES% CVARE > B4RIRF
o RAERSGED  REHBRE S FPEEPDA BIF - I
APAEHHRIVETE (E24, 2B) - HERE A ERHEA %=
oo BIEEBEEA LRGP EEEREGHETTE
B /K H R DL YIER (mineral solution ) JFUSEHE %
O BTSRRI B - 3 5 BT B TEAE ([E20) - ONIE]
B~ EWBEE - NEAZE - FH% > RS EERNEIE AN
¥957.7-76.5 x 38.7-49.8 um > fHFEEEILE /W) 1.21.-1.84 &

[E— ~ JIEER 2 HREHEE © Phytophthora melonis 254 ) IVRE(A) 5
Phytophthora capsici F5ZE R (B) BlmH#H GEEN) C) RE &
[PESEY e

Fig. 1. Symptoms of Phytophthora diseases of cucurbit in the fields. Serious
fruit rot of wax gourd (Benincasa hispida) caused by Phytophthora
melonis (A), and Chinese squash (Cucurbita moschata) and bottle
gourd (Lagenaria siceraria) by Phytophthora capsici.

3) o fUBERAVR G B E T 0 NEEORERE - B
B TR0V fuBE e 4 94 (internal proliferated) 242
(nested) i€ (2D, 2F) : ZAMEE A ELER T > HEEH
fEiR (lobbed) A HAAIE &R ARAE (hyphal swellings)([B]2F) © %A
Y T R BB B S R R ol N 0 T B £ 1 J9 el i 2 4 O FE T
(%42 homothallism) © R ZE 2L UNFI T B1P. nicotianae A%
P731E0A B RPI9 | SHRF R 28 % & A A= K R DR T- - RIL A A5,
A'BC#i R (mating type) > J&F244% (homothallism) 5 T € 2 4 G
i 8 BLA I RRPOO L IR 53 e 14 2 T 4B 39 T 2 A2 R U7l
T NI RAMREISGEL - EEFIARESE" > GA EikeEs
AR Y kPR R B e 1% > BRI AR g B O



o BEINEZ ENIERE Phytophthora melonis HIJEREFFIE © 5

JRBAERSER A (5% V8 81 PDA ) Ljt 24C A& 5 REVEHE (A &
B) - 703 (C) - H4MIEAIE (D & E) - H&WRE ) KINfE
T N A KRS (G & H) -

Fig. 2. Morphological characteristics of Phytophthora melonis obtained
from cucurbits in Taiwan. Colony morphology of A' and A’ mating
types of P. melonis formed on 5%CVA and PDA (A & B). Cultures
were incubated at 24°C for 5 days. Sporangia formed in distilled
water (C), an internal proliferated sporangium (D) and a nested
proliferated sporangium (E), hyphal swelling (F), Oogonia, oospores
and anthericlia (G.H). Bar = 20 um. Oogonia, oospores and antheridia
(E). Bar =20 um.

EEAUIFET (selfing oospores) 3 S ZIRZR o JEHA VS B H
B IN S (oogonia) FRMEIF/E - UNFEF AIEFEE M (aplerotic) »
fEfAEs (antheridia) FAEBREE - MEHlSEPRAIRINEE AN F
$95529.1-33.8 um 5 GUALTR/INPES 5526.2-30.2 um  REER A
INFET B 16.3-18.9 x 16.8-20.4 um (E2G, 2H & F24) » E44H1E
8-36C A4k - A RIRE R28°C ([&3) -

97 B BAE 2602 /I E By 7HE IV (SRR ~ &0 ~ R ~ Ici
FAJI\ (ornamental gourd, Cucurbita pepo var. ovifera) ~ fsd ~ &
JNAFEIN) BYSE AR E B3] S B S BIT TR
BFE2THRA H RS ORRA R EI 44 E k- R X BER AT EN
BT INA SR L) R E R R OR E - BRI R
TESBCVAR - E& T - RAEREA/D | BBEPDA BRF » HY
TR B SRR IR BV R AR N 40 ([E4A, 4B) © fUBEAEERERS
BA LPRE D HEESRE N REK TR SEEY
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TABLE 3. Size of sporangia and pedicels of the Phytophthora isolates from
cucurbit in Taiwan

Sporangia .
——  length/width Pedicel
Length Width (tatio) (m)

Sporangia (um)
Species  Isolate Host

P. melonis 206084 Cucumber 52.5-(57.8)-65 42.5-(46.3)-52.5 1.14-(1.25)-1.44 N

P. melonis  p205170 Wax gourd 52.5-(57.7)-65  40-(47.7)-55  1.1-(1.21)-1.44 N

P. melonis  p215075 Melon 40-(76.5-87.5  27.5-(49.8)-55  1.35-(1.53)-1.79 N

P.melonis p210270 Watermelon  50-(73.6)-85  35-(47.2-60  1.2-(1.57)-1.83 N

P.melonis p210276 Water melon ~ 55-(70.9)-85  35-(38.7)-45  1.33-(1.84)-2.43 N

P. capsici p210249 Wax gourd 47.5-62.9)-75  30-(41.8)-50 1.12-(1.52)-2  10-(28.3)-65
P. capsici p209097 Chinese squash 37.5-(56.8)-75  25-(34.3)-40  1.15(1.67)-2.5  25-(57)-105
P.capsici p209105 Bottle gourd  45-(624)-85  25-(345)-50  1.22-(1.83)-2.55 15-(56.3)-125
P. capsici p210228 Melon 50-(62.3)-75  30-(404)-50  1.24-(1.56)-2.17  5-(26.1)-65
P.capsici p210237 Watermelon ~ 50-(61.4)-75  32.5-39.2-50  1.22-(1.58)2  5-(20.7)-50

*N: pedicels were not formed.

BB BN E A A TE R E Z R/
TABLE 4. Size of sexual organs of the Phytophthora isolates from cucurbit
in Taiwan

Antheridia (um)
Species  Isolate Host

Oogonia (um) Oospores (um)
Length Width

P. melonis p205170 Cucumber 22.5-(29.8)-35  20-(26.9)-31.25 12.5-(18.9)-225  13.75(16.8)-20

P. melonis p206084 Wax gourd 25-(29.1)-35  22.5-(26.2)-32.5 15-(18.8)-22.5  16.25-(17.9)-22.5

P. melonis 210270 Melon 275-30.8)-35  20-(26.7)-32.5 12.5-(16.3)-22.5 12.5-(16.8)-21.3

P. melonis p210276 Water melon 25-(304)-35  22.5-(27.2)-31.3 15-(184)-22.5  13.75-(19.8)-25

P. melonis p215075 Water melon ~ 27.5-(33.8)-38.8  25-30.2)-35  15-(18.9)-25  15-(20.4)-26.25

P. capsici 210249 Wax gourd 32.5-(39.2)-42.5 31.25-(36.3)-40 10-(13.5)-17.5  8.75-(12.3)-138

P. capsici p209097 Chinese squash ~ 35-(37.5)-40 ~ 32.5-(34.6)-37.5 11.25-(12.9)-15 11.25-(13.4)-17.5

P. capsici p209105 Bottle gourd  25-(294)-32.5  22.5-269)-30  8.75-(11.9)-15  11.25-(13.8)-17.5

P. capsici p210228 Melon 32.5-(37.1)-42.5 25-(33.1)-38.75  10-(12.1)-15  11.25-(13. 6)-17.5

P. capsici p210237 Watermelon ~ 32.5-(37.9)-42.5  30-(35.3)-40  12.5-(13.4)-163  10-(11.9-15

BERCEZEY - BIAT AR R0 - B AR A A AT
(sporangiophores) [ » S AEE3-10{EMEEANE (E4C) ; {2
WelEE ~ BiE Y S EOr R - BAEE R 2E L2 Eim2 M
(8910%) » FEIEERR & M ECRRTE - SR ZRA30% @ TR EEA
HYFERE (&4D) - HLalsSEREEE A/ N F1956.8-62.9 x 34.3-41.8
um > AR (L/B) 1.52-1.83 » fIBEME K6 F$920.7-57.0
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Fig. 3. Effect of temperatures on mycelial growth of isolates of Phytophthora
melonis and P. capscici from cucurbit in Taiwan. Test isolates
including P. melonis (p206084, p205170, p215075, 210270 K
p210276) and P. capsici (p210249, p209097, p209105, p210228 K
p210237). Cultures were grown on 5% CV8 in Petri dishes for 5-10
days.
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Fig. 4. Morphological characteristics of Phytophthora capsici isolated
from cucurbits in Taiwan. Colony morphology of A’ and A? mating
types of P. melonis on 5%CVA and PDA (A & B). Cultures were
incubated at 24°C for 5 days. Sporangia formed in distilled water (C
& D). Oogonia, oospores and antheridia (E and F). Bar = 20 um.
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TABLE 5. Virulence of isolates of Phytophthora melonis and P. capsici to
different species of cucurbit and sweet pepper.

Diseased severity *

Cucurbit variety P. melonis P. melonis P. capsici P. capsici

p26084  p205170  p210283  p209097
Cucumber 'Feng yan' 100 100 62.5 62.5
Cucumber Xi yan' 100 100 50 50
Wax gourd 100 100 75 75
Chinese squash 'Tung ying' 87.5 87.5 100 100
Bottle gourd 'Chun ying' 75 87.5 87.5 87.5
Bitter gourd 'Yue hua' 0 0 25 25
Loofah 0 0 0 0
Melon 'Xin yu' 100 100 100 100
Water melon 'Xiu ling' 50 50 75 50
Sweet pepper 'Blue star' 0 0 87.5 87.5

* Zoospore suspension of different Phyrophthora species was sprayed on 10-14 day
olds seedlings of different species of cucurbit and sweet paper, and disease index was
taken 14 days after inoculation.
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ABSTRACT

Ann, P. -], Tsai, J. -N., Wang, 1. -T., Tsai, H. -L., Chen, H. -S., Lin,
J. -P., and Huang, J. -H.. 2016. Survey of Phytophthora Diseases of
Cucurbit, Pathogen Identification and Pathogenicity Study in Taiwan.
J. Plant Med. 58(2): 49-58.

A survey of Phytophthora diseases of cucurbit crops in Taiwan
was conducted from 1980 to 2015 and Phytophthora species
were detected in 62 cucurbit fields. Analysis of morphological
characteristics and RNA Internal Transcription DNA Sequence
(ITS1-5.8S rDNA-ITS2) of these isolates revealed that Phytophthora
melonis and Phytophthora capsici were two predominant species
found in Taiwan cucurbit fields. Analysis of 100 P. melonis
isolates obtained from 36 sites revealed that 44 isolates were A'
and the remaining isolates were A’. P. melonis was primarily
isolated from diseased cucumber (Cucumis sativus), wax gourd
(Benincasa hispida), bottle gourd (Lagenaria siceraria), melon
(Cucumis melo), and watermelon (Citrullus vulgaris). Analysis
of P. capsici 77 isolates collected from 26 fields revealed that 27
isolates were A" and 50 isolates were A’ P. capsici was isolated
from cucumber, wax gourd, Chinese squash (Cucurbita moschata),
ornamental gourd (Cucurbita pepo var. ovifera), bottle gourd,
melon and watermelon. Phytophthora melonis mainly attacked the
basal stems, fruits and young seedlings of cucumber and the fruits
of other cucurbit plants in the fields. In contrast, P. capsici mainly
induced fruit rot of the infected plants, but sometimes it also caused
seedling damping-off and basal stem rot. All Phytophthora isolates
collected from cucurbit belonged to the typical types of P. melonis

or P. capsici. Pathogenicity assays revealed that the pathogens
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caused symptoms resemble those found in the fields and the same
pathogen could be reisolated from all artificially infected tissues.
Pathogenicity tests showed that both Phytophthora species were
highly virulent to the seedlings of cucumber, wax gourd, Chinese
squash, bottle gourd, melon and watermelon, but not to bitter melon
(Momordica charantia) and luffa (Luffa cylindrica). In addition, P.
capsici but not P. melonis isolated from cucurbit plants was highly
virulent to sweet pepper. To our knowledge, this is the first report of
Phytophthora spp. causing diseases on wax gourd, Chinese squash

and bottle gourd in Taiwan.

Keywords: cucurbit, Phytophthora diseases, Phytophthora melonis,
Phytophthora capsici, pathogenicity.





