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FEHIE EE [ Malabar chestnut, Pachira macrocarpa
(Cham. et Schl. ) Schl. et L. H. Bailey ) [REEFAtHEEENN »
BRI » HEGEHTEEEGR - TREEVE
BITEtEY) - CHYRE TR - SRR A - H2
HYBRHBRENEEDS - (5168 BB REERER
SHTEIEENEY) - YATEFELY 480 N 0 FESAAIAEA L
FRERMIH » DABALIR NS R - BAIEE AR 4 2
SRSy 5 (EIREN - BIERE - By - R > EEAR
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HA ~ 52 - BUEESM - TSRS - JMAEER
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Phellinus noxius ( Corner ) G.H. Cunningham 5[#2 ] ~ &
J&¥% ( Phytophthora cinnamomi Rands =, Phytophthora
palmivora (Butler) Butler 5[#£ ) &% ( Phytophthora
citrophthora (R. E. Smith & E. H. Smith) Lionian 5[#E )
WD o FEYIL oy BB - S 2T E  BLUNER
(oomycetes ) ¥ u[ZEE B B IEL R ESET > Hrf
N LA Phytophthora spp. ~ Pythium splendens Braun K
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FRFEE R oD B R R 2 4HAR DIER 7 mm x 7. mm /]y
PR BT~ SEE AR ZAHEE YR 10 mm &R B BL
0.5% (viv) EEESN (NaClO) AR H#Ef TR DM 3 30
sec BN HETTREADYH » SME AT AR FET R i
AR EZAHSF HAVREK - B2 B EVESE B
475 20 mL [y PDA [ potato dextrose agar » &5 Z & &k
s BATHEEATEH 200 g ZHHE - URE - RE
R0 e $5 ZE R &R ~ 20 g glucose ~ 2% (wi/v ) Bacto agar

( Difco, Maryland, USA) ) S (R 9cm) » DU 478k
FEEIETH > 5% CVA ( Clarified V-8 juice agar ) ~Fi8efE £
B | o BB R AR E RSB E 5% CVA ([
5% (v/v) V-8 vegetable juice ( Campbell, New Jersey, USA )
B10.2% (wiv) CaCOs 1% > 4% 1,500 rpm {EZEREE () 5
min > BY_FJ@ > FEIIA 2% Bacto agar ) » FAJKE (& AIA
ampicillin 100 ppm ~ PCNB ( penta-chloronitrobenzene ) 10
ppm Jz mycostatin 50 ppm - FEpAHER 20 (24-28 C)
' 13 ReRHgEFEGED  UEESARmEEER
PDA = 5% VA (5% V-8 juice agar ; /& 5% V-8 vegetable
juice B 0.02% CaCOs3 & &1 ° NIA 2% Bacto agar 787
D) @ bIEE 7-14 X (208) © Bk 2 R R A
FEFEES 0 EREN 5% VA | {F 24 C N EyLiEss
& 3-5 K UHUwE &4 (10 mmx5 mmx5 mm) - fx
FRamEKZSE T Bt 20-24°CF > (TR IE
kBB o RS o RFENE] 2 AR S AR R /K > DA
AP UEOFETITRETBRAVINERE - WA MBI LR

e BRI R R B SR B

ANEMARE S AR A s AR R ET > I
SCEREEAR (%) - [FIRFEREEFERITERR - TR E R =T
ST ~ SR prfE (O77ER LAl HEREHRE) © 15
SHERESINANERE (FPEOAEE » A - #E -~ B
M~ EENE) FEREREARMRE LR - I
ST BEBLOR T B HY R E -

HRTPREE &

oy Bk p211040 ~ p211052 &, p210403 (349578
HEALENIFER 2 SBAIEIEREL ) Fh=0m (24-28 C)
NEFEYEH 5% CVA £ PDA (U5 & (E{% 9 cm)
1 4-6 K o GLSBREETURS > A -

TR T

fuZ& (sporangia) ZEE4 : j* 24°C N SeiiitslE
FRIE 5% VA FRER: FEFE 3 K B ELIRERMAN
(1000-2000 lux > 24°C ) 1-4 X » B HINBHER FMaEH
RS DR E R R R E A LR R gE
O  AUAMRRE K Z EfERE ST » AR 35 K
HYBE & elm)E 5 mm x 5 mm x 3 mm WYEIE > I E
EH 20 mL fEE/K ~ B 6 cm (1Y Pyrex BZFERLEML

RIS SRS

(New York, USA) H » FEEEIER B 1% Sk - S HUfEEE
AU (size) Bl THAEERES - Al Hwang et al. “2Fj
BT B EREE KBS - HERLR 0 £
Ffs MEIRZEDIEE AN - FEMOHIE 100 {E3E -

T (zoospores) FEJR (BRI ) (LaliH
PREA KRR - FMIIA 20 mL figEK > 1215 C
ERE 30 min - FEHCEEE 30 min > AE SRR FEER
GBI E T - B E TR RS R
mL 5754 10%-10° &+ - ghEfEstiaA -

JEREFF (chlamydospores ) 7 B4 © 4 & 3-5 K
Z R FERRAYE L YR 5 mm x 5 mm x 3 mm HYEFELER -
BRI (E&L 9 em) A > &I 4-6 #E > FHEIA 5%
V-8 #7325+ (5% V-8 vegetable juice + 0.02% CaCO3) %Y
20mL > LB 24 CHESCIEERFAEN > 49 3-7 KigHiZ
ST F ARSI » 1 EETEF K/ » S ERLT 50 (@
I f- o

Eo R E B R T RYEE AR

Bz (mating type) JHIRE : BLE{E MR SLIEHTEE 5%
VA E3EE 3-5 K BeimE SR E 7 VIR 2 mm x 2 mm
x 2mm /MR > B A AT 10 mL #tEL 10% VA > B2 m

(EfE 6cm) Wyhdt » BB SR —Fk 2 E4RTE 3-4
B FE 24°C L IBREE 6-10 K - FEEENEE N iEle A
DN {1~ (oospores) FEA > DIHIET AR IR E S B E
A (homothallic) « %15 BE—E AR GO T - FEK
Ann & KoWBHEEHY 17 ARt B ik o7 BI S E B IE (P
nicotianae ) p991 (A) Fil p731 (A?) iz » JHIE ML
SREFERIIEC B - vT8 AL FosBEE R O T35 1y A2
AL A? R O T Ry AT -

YRFFIEAL - FIA Ko (L@ 2 #ef (nucleopore
membrane ) 7374  HIE S E R & & L UV T KT
J&~~ Sexuality type(®4) o I 22 B A MRS B A AN -
FFERHIE 50 {F -

HsRA REUAE 2 B4

AR ETE 5% VA 5238 3-5 K » I & Sy &
YR 2 mm x 2 mm x 2 mm /R 0 #2 A& 5% CVA 2
HR 9cm B2 M (ZVEEES 1om )« JRE 53R 8 -
12-16-20-24-28-32~33-34-35-36C% 12 {fjE
H o BEZKAREHIEFESNESRERER  BH
G EMEEREE 10 R AL - SR 2 M 558
E?&“#\ °
R
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AIESELE - HABER A RE TN EBZT (B
9cm -~ = 12em) > FEMHEEA -

BEJTARRERRE | 7 A REEREERENR
PR FEfE iR = o (1) SRREFERE  RKahs DL E A
TKHERZ % - FHIE M 0% » FREZE > 2IREE
e TR (F mL &/ 10410° &1 ) > 4
10mL - BT R % - DIEIRLS (60cmx 30cm) 7 ZEE
PRORIR 48 /NS - B R ZE T (24-28°C ) - FlksXFE kB
TR 4l s BREE— - (2) IREDZAREEE  ’K4he
FREP Y - IRlEE LR 5 IRIVEHA 200 mL kT
Mok (B mL &A% 10%-10° )+ ) #9500 mL 35
BEMR R o BRERR BT K P IRFRE TUE M - 24 /)
e PRt o ik - BVR=EN - BEREEE
B - Gt EN 24 S BIREE— - Fr
HHVE IR BRI e 2R 8K - BEREIEIRERTR » R
4HEEVT T > LA 0.5% NaClO JA/RREH R E 7k
PR 2 PR M R A R R o DT B
EESRAEAR SR & R PRI AT 5 [#E » SeRlci 2 IR
( Koch's postulates ) -

HEH B ERR RN 8

BRI TR S A4 AR A e - SR
(Eff13cm -~ Zm 16cm) - 54 5 R4 > 5 3
&R &FE A - fpiiteefEsEs T AR AR - R
p211052 HEREAVHEETROER (B mL 56547 10%-10°
HET) HAERENEIEER o 430 mL - £#5E
1% DUVBRB LS ELS(RIR% 57 R E Y 16 ~ 20 ~ 24 ~ 28 K¢ 32
C% fFET (FHYER 12 /N\EF ) » B 48 /N R AE

1 ARSI E ESR A - BORE 2 & B
%&—‘” HHEEREE (24°C ) PHEEEK -

P A N L G I R B R 4y p-tubulin R
DNA &

DNA HHEY © ¥ p211052 (AL) B p210403 (A% 16 1k
AR PRISAE S 5% VA fYEREILN - 2 24C T 5%
3-5 Rtz » VIHUEE B ERYB L E4RIE - K/N&Y 3 mm x
3mm x 2 mm > FENREZS —EBIEE4 (cellophane
membrane ) Y 5% VA FSEEMAY P » & 24°C FEEE 5-
7 Kig o FFEA FAVESE T Uf”ﬂ@)%iﬁhﬁ'ﬁ
KL HRIRI%  IREFIN-20C i - /2 BREZIRHI IR R
ER444Y) 20 mg EMAEEH - hi AJRRE S (liquid nitrogen )
BIERH AR © FHRIEMPEHVEREL B - KA Genomic
DNA Purification Kit ( GeneMark Technology Co.,
Taichung, Taiwan ) HIEUZERERY DNA -

FolfEH N E (PCR) 8 DNA FEFF (sequencing)

FEEHT A YIRS 2\ E] (Seeing Bioscience Company,
Taipei, Taiwan ) #EfT PCR [ZJEEL DNA EfF o 7 ir#EiE
B RE N LS R (ribosomal internal transcribed
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spacer ) ITS1 B ITS2 ~ 5.8SrDNA » k{5 18S rDNA Ei
28S IDNA 7 Fp41| » DIte{E R genomic DNA Ryf5ifl
(templates) » |5 |F%F (universal primers) ITS5
Bl ITSA@DiE4T PCR BgIiE K7 FE - i1 4347 P-tubulin & f5(658
bp)iy &L o R FIEE > HIFIH Villa et al. “OpE& 15|+
¥ BT5 (5'-GTATCATGTGCACGTACTCGG-3') Ei BT6
(5'-CAAGAAAGCCTTACGACGGA-3') ##{T PCR - 2
% » # PCR [ZJE1%Hy DNA EY) EH##EFr (direct
sequencing ) - 7% ITS1-5.8S rDNA-ITS2 &S » {5 H
5] ¥+ % & FF ITS5 -~ ITS4 - 58S2-1 ( 5-
TCGCACATCGATGAAGAACG-3' ) K 5.852-2 ( 5-
TACGGACACTGATACAGG CAT-3") ; EfF B-tubulin
HIER B R 7 1 - (E RS % 5 BTS Bl BT6 -
DNA FF3IgHE (Assembly) B GenBank & e

F  REFPTEEAIXELFFFIFIH Vector NTIHES (v,
10.0; InforMax, California, USA) T.H > 4RI H4H &
(contingent) EREET (trimming) 1&JEF5EREFFH - [

% # #6 fir ( polymorphic portions ) HI {¢ i@ IUPAC
amblgwty codes DU « EFFRIVERE DNA 51
H P E#F] NCBI GenBank &} EE( http:// www.ncbi.nlm.
nih.gov) > F|f BLAST (Basic Local Alignment Search
Tool ) §i RS EORHEE = H i AR AT HY Y2 o8 R A S B TR AR
ARF R A DNA FPyIl 8 8%t GenBank &t
B8 (ITS accession number: KJ801810, KJ801811; b-tubulin
accession number: KJ801812, KJ801813 ) -

PR <

FoRE - SRR - (RIBHEE R R PR
OB AR ~ UG ~ TRRE R RN ~ JER
IR AN ~ JRIEHE&SAE RIVEE » PR
J“‘i‘Z/\ﬁ—EX%k(l?ZOZl) , %L)\{ggﬁ/\ﬁ* f}?ﬁfﬁ @H%:‘J:
NCBI 4835 > FLSH% RS 1TS1-5.8S DNA-ITS2 ELE (5 B-
tubulin FSRIY DNA FP31] » S i T 2 B B AR

& R
BAIESRERIIHEME - fes - EREREHR

=

felE H R A 45 5 » B B2 SRy A2 80 ( 20-28°C )
ZIREASER R E - BRBENEAREER R EE
FETEAY i AR ERET A T 0 B 510N © BER » W
FH &R R 0l =2 50-75% D b - fE4NE S8R g8 - T 5 6l
e HERACZR - ARG EREBE (E 1) - #2795
PR HEEER EER @0 - fAREREE - EREAME
BRIET (18 2) o pRiRIHARRE T B IR 3 R B4R
FEREE R 1S BTRR S EAARES Y - 100-102 FEHLFHE 74 i
i B B > Hoh g 40 FHERHIENERE (R B
HED) o R EMESARERR S L » TEIERIREK
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RINBMELEARKAR (B 3-4) - BRHETEEES - &
fEEBLEE S N O AR BTN gt (B 5-6) -« fE3E
#Y 40 #{tRARESHIERS B - 5 7 TR
» 100-102 3B F 88 PRIENHE » HF 60 BRE P.
palmivora ( A it %4 55 ik ~ A2 LAY 5 k) 5 55 28 Bk
B P. nicotianae (= P. parasitica) » &%y AL FCEH o
B YRS 9 R e B P B A DA AR L |

BRE AP RREE R E

DLoriitk p211052 (A8 p210403 (A') Ryl
Al T H SRR AV R © AR BIRIN I BER S
p211052 FPkZ E&RE © N=0m [ (24-28C ) 1£

S &5

B 1~6 BAIEIEE AR MW E - Phytophthora & &

rEELE - ERESESERER (B 1) #HER
AREEFEHESET (B 2) ; Phytophthora 4R
ERER » ERRE ARG (B 3) - FYRiRERHIR
KZiRBERORE (B 4) ; Phytophthora JEiZtH
ORmiRES (8 5) @ ERERREEREKRR
RES ([E 6)

Figs. 1~6 Symptoms on Malabar chestnut caused by
Phytophthora spp. Serious leaf blight of young
seedlings (Fig.1) and premature defoliation and
seedlings death (Fig. 2). Root infection of
braided young seedlings resulting in the loss of
braids (Fig. 3) with water-soaking rot
symptoms (Fig. 4); infected export commodities
(Fig. 5) inducing severe water soaking rot
symptoms (Fig. 6).

PRI R

5% CVA A4 RESIR ERETR - /£ PDA ERIHZRAEH
FEL > AVFRAERES (B 7) - SZHEEFEIE 5% VA
b PORIRERE T SRV - (EREGIRSE
K DO ISR Bk %12 > AT RCR
EHE o 2 Ly B (simple sympodium) J (34
g—fEFERE (sporangiophore ) 7] 4 3-8 {E A% (& 8 ) -
F3E BAEETY ~ UNEY - S sisiEy - MRS
T BB ALZE (papilla) (& 9) 5 fBEEATS
T (deciduous ) » fif7%%< 100% - K& iV fU S ELA H0 5%
4 (pedicels) (f& 9) » &% 0.5-(0.8)-2.5 um - {1k
p211052 fFIHE A /N By 40-(52)-65%27.5-(33.8)-45 um » 71
FERELL (L/B) 95 1.33-(1.55)-1.83 « SZ AR BIE
ARRE T A E A B TE T fi9F K/ 25-(32.7)-42.5um - Fit
HorREFERRA 60 PREL p211052 JEREMH[E » S LEE PR
R N g PR I+ - (HHEh 55 PREREL P.
nicotianae A% F % P731 HflRpiE % & ZE A U1 - (At
7 55 Bk ATECEIE ; (#5 5 PREEL P91 F¥tige
FEAENTET - % 5 PRE fy A2 ECEE o & F AR A
@3) > 1 p211052 BEPEEL A? BiL it > EAEE % P731 [
HIFFE B 1% > p211052 B P731 FHRSI & HITE L U1

(selfing oospores ) » [RtE p211052 k& sexuality type
St (]I AZEERE > Rl A2 BERERIEOR INTE ) 49
p211052 Gk UM # (oogonia) MKk » UM/
IEFEEME - EfEES (antheridia) FAE BRI ([ 10) -
KON - kUM s R/ INFy 21.6-(25.5)-30.8 um 5 I+ K/1
By 16-(20.4)-23.9 pm: JelE 22 AN By 7.9-(11.6)-15.3%10.1-
(13.3)-17 um - ZEEK L 12-34 C LR » A Rof
&€k 28°C (& 11) -

TERALIBIN ST HEAT S p210403 (AL) HRRTE 5%
CVA 1 PDA 4 I - AR BHERVEREUIRAEEL >
FAEFM/V 5 {H1F PDA FAEHEE 5% CVA #k
w28 (B 12) - 3H1E 5% VA HE &Rk s
ERSTEEE IR T BN RE/K RelEns - PRk sE
2 ALY R R D > QIR R &
g - D B A AE L T ABE]E4 3-5
3% - B LIKE - ISP EUERTY - MHETHERE R
i IR EEE PR ALZE (8] 13) A/VEER 2
fEFLZE - fOBER BTSN o 538t p210403 HUFFEA/ N
By 45-(49.85)-55x35-(39.55)-45 um > FI¥E £ L R
1.11-(1.27)-1.57 - ZH o EAEBRMT > fF K/ 25-
(36.95)-50 um - SrEEE A 28 PREFI4:H p210403 FHif
THE - SRR B B R E AN (HEL P
nicotianae A? ik P731 Hikpiz g e g LRI+ Kt
Pk ABCETY o B AR RBELAM > K% B REE P731A2
P HIfE IR 1% 0 p210403 B P731 (AY)I & H AL
ONFF - RIBLEfE p210403 J& sexuality type S o
p210403 BRIV INES R AL > UNfET RIEmE M
Jeia s AR BRI ([B] 14) 0 SN E p21043 BRI
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G128 A/ N A 22.3-(25.1)-29 pm; BT F-A /N 2 18.1-(20.7)-
24.1 pm; Je kS22 A/ N B 8-(11.8)-14.8x9.6-(13.2)-16.7 pme
FEESAOTE 8-36 CAR > mBEERMEE R 28T (
1)«

FERIEFERSRSE Phytophthora 7 {54758

ZEEE % Waterhouse S5 A HY 4SBT 2020 Jy 13 H %
VIR < e 8B » HIR TR TP AR ~ fa e A 77 (B RG -
AW EEREERE > FnE BEIEEEE SR
PR Wt - TR PSS Waterhouse 3%5EE group 11
Hdr p211052 (A') k{3 & E & Phytophthora
palmivora (Butler) Butler » I 3= 45 o 1 B B8 F sl 2
4 RIBSRERNEEY - MiffEE - FL2e8EE - IvstE
AEEELTHIRNNEER 1.4 GREBRT - @S
I - 55—{3% p210403 (A') HI#E & & Phytophthora
nicotianae Breda de Haan » HA45ME k7% B SUIRTEST »
OB REE A - AR - AZSEEE - RIS -
fAEEEILI/ND 1.4 FEMERM T @A K

% O 8

B7-10  ERFHAEEZERE Phytophthora
palmivora (EEk&RSE p211052) Z EEKEEAE
R - TR B 24°C T4E 5% CVA B2 PDA |
AR5 REVEZEPRE (B 7) ; faZ (E8) -
fagAR (B 9) KIN7E+ (& 10) - Bar=20
[ m.

Figs. 7~10 Characteristics of colony and morphology of
Phytophthora palmivora (isolate p211052)
isolated from diseased Malabar chestnut.
Colony morphology of culture grown on PDA
(right plate) or 5% clarified V-8 juice agar
(left plate) at 24°C for 5 days (Fig.7);
sporangia (Fig. 8 & 9) and an oospore with
amphigenous antheridium (Fig. 10). Bar =20
pm.
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%40

% SR RS 1TS1-5.8S rDNA-ITS2 BAE
{47 B-tubulin ZRHY DNA EF

ST EE BRI ER ST 16 (B E EE
( oo 11 (EEE PRSP RE s E &y P. palmivora » G153
Bifk p211052 (AY) ; 53 5 {EEFRE R P. nicotianae - fIFE
RFEE p210403 (Al) ) #EfT ITS1-5.8S rDNA-ITS2
(f&7% 1TS) BAE[53 B-tubulin ELERIHY DNA P31 EFr
EiEEY - 8&E ITS5 ~ ITS4 ~ 5.852-1 K7 5.852-2 &5 | FHE
7~ e R BRI 0 455D p211052 (AY) ARy 11
BB ITS 2 DNA P35 5 786 bp » FrAE R
FPHRYAHEEE (identity ) /& 99.87-100% - #1|F NCBI 48
VEAY BLAST 4 =idas » 1 p211052 (Al) (accession no.
KJ801810 ) HyELRIF4I181 GenBank g%y DNA FE51)iE
1TERS B S R BET T Y WM B ik & P. palmivora
CHB89-37 (accessionno. AB769175) % 39 &tk » #HEIE
B 100% - i L. p210403 (A') (accession no. KJ801811 )
FyRFRHY 5 BRE (#4573 FH8% 7E Ky P. nicotianae (7 ITS
FrAlRIlsE2AHE - &8 NCBI 48k BLAST 2334SR A
S i BT 7 51 Y 7% 9 B B 1k B P. nicotianae AB205
(HG007960) %% 25 itk » AHIUEIR A 100% - [AIH
BTS Bl BT6 Z4H5 [+ 70 #reZ 16 PREIH & ARV 7
B-tubulin Z: A% - DNA £&1t59 5 658 bp - BLAST #
FEEREUT - AFE IR P. palmivora p211052 (A') Ei P,
nicotianae p210403 ( A!) ¥8i1 GenBank & &l /E U % Bt

12

—8— P. palmivora 211052
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Fig. 11Effect of temperature on the linear mycelial
growth of Phytophthora palmivora (isolate
p211052) and Phytophthora nicotianae (isolate
p210403) isolated from diseased Malabar
chestnut. Cultures were grown on 5% clarified V-
8 juice agar in Petri dishes for 5 days.
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FET IR B RV ER 73 B-tubulin EELRIHY DNA FR51IAH[E
By RIS 72 98.67-99.85%EH 100% - H:H p211052 (AL)

(accession no. KJ801812 ) FAHATHYE By P. palmivora
PD_00032 (EU080465) ; ifij p210403 ( Al) (accession no.
KJ801813 ) ¢ fH 4T (Y B # Al K P. nicotianae OVF

( KF290379 ) - AxtEsss E o~ P palmivora Ei P.
nicotianae E:[RFr7IHYEE 45 R B RG i B 45 R H—5]
P o

oW < A R RE

AL E E AR P. palmivora p210399 (A!) -
p211001 (A') ~ p211040 (Al) ~p211051 (Al) ~p211052
(AY) Hi P. nicotianae p210403 (Al) - p210404 (A!) -
p211053 (Al) DAESEHAE AR ZF 1 (E A 1Y E e
4l o AREREIREE 3 REMG - FTA HYREEE T I
W TR ERRBEKINESE - immste(t « 5K

) 3 & Rk
% ', d
2R - o
s e %
. s - 3
& /. 2 !
7’ .'. . j
‘. Tl 2 \'
« . p . N\ ol
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4§ A, &
R = v’ : S \‘Q( Y
p— ¥ g 1 . p o

B 12~14 EEERIESEEKE Phytophthora nicotianae

(EtRERSR p210403) MBS RRRIEL - &
FRE 24°C T4 5% CVA B PDA F4&E S5 R
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Figs 12~14 Characteristics of colony and morphology of
Phytophthora nicotianae (isolate p210403)
isolated from diseased Malabar chestnut.
Colony morphology of culture grown on PDA
(right plate) or 5% clarified V-8 juice agar
(left plate) at 24 °C for 5 days (Fig.12);
sporangia (Fig. 13) and an oospore with
amphigenous antheridium (Fig. 14). Bar =20
pm.
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ABSTRACT

Chern, L. L., Ann, P. J.2% Su, J. F2, Wang I. T.2, Yang, C. W2, Tsay, H. C.3, Tsai, J. N.2, Lin, J. P2 and Hsieh, T. F4 2014
Seedling Blight of Malabar Chestnut caused by Phytophthora Species in Taiwan. Plant Pathol. Bull. 23: 237-245. (1.
Department of Plant Medicine, National Pingtung University of Science and Technology; Pingtung, Taiwan, ROC. 2. Plant
Pathology Division, Taiwan Agricultural Research Institute (TARI), COA; Taichung, Taiwan, ROC. 3. Animal and Plant
Health Inspection and Quarantine Bureau, Taichung Branch, COA; Chiayi, Taiwan, ROC. 4. Floriculture Research Center,
TARI, COA,; Yunlin, Taiwan, ROC. 5. Corresponding author, e-mail: pjann5039@gmail.com; Fax: (04)23302803.)

Malabar chestnut (Pachira macrocarpa Schl. et L. H. Bailey) seedlings are important potted ornamental plants for export
from Taiwan. The seedlings can be potted alone or braided in groups of three or five. The main production area of Malabar
chestnut in Taiwan is Sijhou in Changhua County. In recent year, the production of Malabar chestnut has been impacted with
diseases that cause root and basal rots of seedlings, leading to the death of seedlings in the field, loss of braids, and rots of plants in
storage container during shipping. Our previous studies indicate that Phytophthora spp. are the major microorganisms that cause
the disease. Results of this study showed that Phytophthora spp. were able to infect entire Malabar chestnut plant at any production
stages, including seedling, braiding, and growth in the field. The plants were most susceptible at the seedling stage. Symptoms
of infected seedlings included water-soaking, irregular-shaped brown lesions on leaves, shoots, and stems.  In the field, the disease
mainly affected leaves and roots, causing brown foliar lesions and root rot. At the seedling braiding stage, Phytophthora infection
caused water-soaking lesions of roots and loss of braids.  Our survey showed that more than 30% of the Malabar chestnut nurseries
were affected by diseases caused by Phytophthora spp. Isolates of Phytophthora were obtained from 47 locations, including
nurseries, cultivation fields, braiding houses, and packaging houses, and identified as Phytophthora palmivora and Phytophthora
nicotianae (= P. parasitica). Most of the isolates were Al mating type, and only a few were A% Both species could grow at
temperature ranging from 12 to 34°C with an optimum growth at 28°C.  Inoculation study showed that P. palmivora could cause
disease at 16°C to 32°C with the optimum temperature at 28°C. Phytophthora diseases were more serious in wet seasons.
Seedlings planted in spring and summer/autumn were most vulnerable due to rainy weather and typhoons. The primary inoculum
could come from the infested soils of Malabar chestnut monocropping field and nearby cultivation fields. The Phytophthora
diseases of Malabar chestnut were devastating when the environmental conditions were suitable for disease development, reaching
infection rates of 50-70%. This is the first official record of Phytophthora diseases of Malabar chestnut caused by P. palmivora
and P. nicotianae in Taiwan.

Key words: Phytophthora disease, Malabar chestnut, Phytophthora palmivora, Phytophthora nicotianae.
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