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Table 1. Formulation and dilution factor of fungicides used in screening experiment

Code Fungicide Formulation Dilution factor
1 Prochloraz—manganese 50% WP 2,000
2 Iprodione 50% WP 1,000
3 Procymidone 50% WP 1,500
4  Flusilazole 37% EC 1,500
5 Difenoconazole 249 EC 1,500
6  Cyprodinil+fludioxonil 62.5% WG 1,000
7 Oxine-copper 33.5% SC 1,000
8 Propamocarb hydrochloride 66.5% SL 600
9 Tebuconazole 25.9% EW 2,000
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Fig. 1. Symptoms of Malabar chestnut basal rot in the field. a: Basal rot symptom of Malabar chestnut
plant. b: The symptoms of upper part of Malabar chestnut five-weaved seedling. c: Browning and
gangrenous symptoms on stem of five-weaved seedlings of Malabar chestnut. d: The cross section
of stem showed browning symptom in the vascular bundle.
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Fig. 2. Isolation and inoculation of Malabar chestnut basal rot pathogen. a: The pure culture of isolate
TCF-1 grown on PDA. b: Spore morphology of TCF-1 was observed by light microscope,
scale=10 pum. c: Basal rot symptoms were caused by TCF-1, TCF-2 and TCF-3 at 7 days
post-inoculation. d: Browning and constriction symptoms caused by TCF-1, TCF-2 at 30 days
post-inoculation.

= RREHET

P BB 1 B2 R S s AH 6% 0 B R PDA E HEFE MR B (> RN S E
R VERAE/NMITFHEAMETESE KT E3~5ERE - A/NE37.3%3.5 pum > /NEF
DUETEARBESIA 73 4B i 718 | (L 4R RS 08 1 By Fusarium solani @ - &% - #E—2
FIFHEE TS5 DL K e i B fi [ 2 B 5% Ik & (K1~ (eEF-1o) 7 ¥ 1T 73 FEBI#E E - EfF R
F5 FEANCBIEE A E P EL ¥ - B1F. solani (Mart.) Sacc 1842 (HQ384397.1)dY FEFIAHLLE 43
A1 B597%E198% » A HEE TCF-1 ~ TCF-2 & TCF-3% &F. solani ©

- BB &5 E S B

FTRIZ B BHFE A MPDA 1% - STETCF-1E R4 £ B % (mm) > 50%#E v 11 §F 7] 82 M
W3 702,000/% ~ 37%ERY 15 AT 1,500 ~ 25.9%15 7 F /K EE ALF2,000/% ~ 33.5%Hi L1528 /K &
71,0001 ~ 66.5% % ] 5 78R 6001% F224.9%1F v A F.753,0004% > TCF-1E 44 E /N2 10.5



” B P BT —— U

mm » 8 37 SRR i P B AR R ORI 15 mm DL b ([ =) » RH o i S 1 i B8y AT o 45 SR 2 4
K5 55 1S v A R 15 e o {5 FHY S8 ) > g 2 ek 4 4 St 5 e L 1 P 880y EH PSS
TGRSR - LS5 e o LR S S B P 21 FHE 78 34E B ] 0 ) By $F Sl DR R 4 ~ G B L
WS o FLTHHEER] > Fof% 48 HH R AL 2 O AR R SR LS RO 5 B

50.0 - h
—_
=
=
~ A0.0 -
S
<]
E 30.0 A
2
©
[
— 20.0
0
= d
O
> C
£ 100 peEsd
b B
Foe5es]
pracd
e
00 BEZA botete
& 9 © & o &
o (& Qé .5\\6 g
(\’b‘\l 4° R ° ’fr"o
9) o0 & & <
& & & b'*o 0“0
& R o Q) o
> o oo N ~
A & & P
« o o
o &
o _°\° &R
< Qv (;-Q
&
Fungicides

B = ~ 9 A EIEFEERIARIIT PDA drff B A SR o #Ekk TCF-1 Fsnd R & -
Fig. 3. Effect of nine fungicides on mycelial growth of the TCF-1 on PDA.

A~ BB REERER H B A

54w B i R sl B — - 7A201 LRI B = N B2 A B8 45 51 > IBEEA4H ¥ A TCF-1 B 434 1 S8 2R
8 {2 ) 8 | L B AL ) 57 2 A 2 o T PR P 34 B ) > S 74H BRI 1A B2 B RS2 I At B T A B BAE 7T
FH ] - S g R BR UG R IR BT R 26 R 7 > B S IRAH G 10/ R 3 - 45 R B URDL LB W4l
SRR > BICRRURTRENG 2 82305 SR > m] RS R 2 10% - HHd: B iR 4H 255
RIE60% K - PRI RIEE27.5%0% B52.5% (F ) »

54 Bk et HH T BBR — © 1R20124E8 A {7 » TEEALRRIBEINAEAER HC » DLA50%HE ve fil i 7] )%
PRI 2,000/ )6 75 66.5% 5 T4 5 78 8 600 (% ZE 7 » ofd A [S]p B U7 =X - SRR BT hn A Z 5]
3,000 - HETT FH ] 4o 338 D3 B ) R I 1R AR B M B2 B R B R 3 > GBS B A4S BN -
DA - 338 78 73 S5 1 $2 Fio £R S 1 AR B0 e e B ) B AR B05 LR B2 R 3 3 I35 1B T - R4 2 FE s
FERTE10% o 5390 S A HELT LI EE MR iR B 1% 2 PR S Fy5% -



FhSHAER Fusarium 5 [EEZ K6 A EE SRR IES Y 2 7 R e R 5 S 8 A 23

e 10 AHEERIERE S 2 B AT R SRR GG S R B R o R A R

Table 2. Disease incidence and severity of basal rot on Malabar chestnut with 10 different fungicide

treatments
. Soil and roots treatment Soil treatment
o Dilution X 1 L) ) .
Fungicide factor Incidence Severity Incidence Severity
(%) (%0) (%) (%)
50% Prochloraz —manganese WP 2000 20.0 10.0 20.0 5.0
24.9% Difenoconazole EC 1500 30.0 10.0 10.0 5.0
66.5% Propamocarb hydrochloride SL 600 22.0 5.5 50.0 12.5
58% Mancozeb+metalaxyl WP 400 10.0 2.5 40.0 10.0
75% Mepronil WP 1000 20.0 10.0 30.0 7.5
33.5% Oxine-copper SC 2000 20.0 7.5 30.0 7.5
50% Dimethomorph WP 3000 30.0 10.0 0.0 0.0
50% Prochloraz —manganese W? 2000 10.0 25 11.0 ”8
66.5% Propamocarb hydrochloride SL 600
24.9% P1fenoconazole EC 1500 10.0 50 20.0 50
50% Dimethomorph WP 3000
Control -- 60.0 27.5 30.0 15.0

" The disease incidence was rated the ratio of disease plant in all test plants.
% The disease severity was calculated as described in materials and methods.

ENEESEFESEBRTRERE - Nl HDEIUEE KN 2 BAIETEEELYE - 17
RSN HETT N TaRE% 2 5% th > DBTE B » Ki4RaR 20y S4m /2 BN EE/M| 115~2057
$ > HAAREZ > OISR ARG - fFEETER > B FEEIREHE > HEREA4R - L47GH
EEERER 0 LLS0%EE 7T L VR MER 752,000 6% 08 £ 66.5% 5 P e /A R 600 £ fE L » H a3
IR 6% AT » 05 7K B B R ¥ B 4 R 3 2 38 R A = 2 10% 2L (B PY) - [FIEF R IR E
7775 FH 50% 4 52 F1L 8 BT SR MM 12,0004 )8 £ 66. 5% i 7 728 6004 ~ 33%E% 65 /57 7K 75600
% 13 5% 08 72 S8 /K JG 712,000 (2% L T AH 22 e 7 > HASRBR I E - BURSER W makis - A
o5 1 BLS0%$E 78 FiL §7 o] VR MR 712,000 1% 58 £ 66.5% % H e 8 6005 72 0 » A DL K [EI4E 7
ARH A B E8% -

= =A
E:.l. aff
AT S AAE A SR 0 A S Fir B2 PR A B FH e > Y RS 5 SR B 5 3 38 AR AR AL

BWOR e T LA B BRI B Al 1% 58 A B B - A8 A5 5 A 38 TR L s 5 ] ] 2 A IR IR B P S 1EE
RPN I B EOIR - (H 2 RINER I IR Sl IR 52 - HNERAH @B G AR eL - H A
4SRN 0 B SRTEE (F. solani) ~ &SR (P. palmivora) ~ fRJEJHE (L. theobromae)ys [f
SHEE PR E G BB Y - B2 B PR 2T I T (O TR (E 250 TE4h 4R BRPR B ~ 4Rk
RCEE R RS B 1 i A RIS R &5 0 Hrpafis 4t iz T N R bRiE RETIR 2 (F3E -



24 ZEREN RS ——UH

RSB BEENAES » AT RS ZGORESRHEEE AR ZRECT o fhoh - g
TEFS B R R DAT- B 25 PRI S 2B AR B 2 AR T A E R L SR BB T - e THERIEE
ARZIEE » HEESIBRIEEAIE ZEHTREN  RIEREE S RGO - i
RIGHERS - BIERERE G Z PRGN E B - JNEREALS S SR FdRE
HMNEUE A L R SRR A S - (BT SE MU BT BAFIRY o #HAZ RS 2 gtk - HLTH U 3 g 2 36
TEFKGREE - HEFEFEEERIAE > SR FERIOE - 1] R8T 75 2R

ERE GG R E > BRI » SRS 48 RS 2 S LIRS - 1L - 35
Gk R EEMME Z B Z ke - I —FmEESHE - RNHEASEEECAR - #
17 488 R A S i 5 Y 8% 2R~ el o A1) RS 1L EE SR AL 9 70 BERR TCF-1 ~ TCF-2 K TCF-3 > FIJH]
BUS 7 AR B AL R R 4 B R Al B R Z BAR iR AT - o3 Bl &EE 7R EA30R 1% - /]
72 AF B P ] AE DLy SR B0 I WO Bl - s G DI ] AR LA R TCF-1 ~ TCF-2 5 TCF-3
AN IE RS - A 7E A 4 B Ao i -

16 -
14 -

12 —

I R s

Disease incidence
0

0 | | | 1
31/05/2012 28/06/2012 27/07/2012 31/08/2012

Date

VU ~ 5 Graldmak (& LGSR RpE R - [BIFE R H A 2 S EaE R - 11 S0%BE s firdh nR M
K37 2,000 fEE A 66.5% R A% 600 % < 11 1 0.6% K AR HF/K < 1 HIEAH AR
{EATEER -

Fig. 4. Disease incidence of basal rot on replanted Malabar chestnut after fungicide treatments on Malabar
chestnut. Fungicide treatments includedl, 50% Prochloraz-manganese WP mix 66.5%
Propamocarb hydrochloride SL; II, 0.6% NaOCI; 111, Control.
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Identification of Fusarium spp. Caused to the
Malabar Chestnut Basal Rot and Evaluation on
the Selected Fungicide'

Chien-Chih Kuo and Chung-Ta Liao®

ABSTRACT

The basal rot symptoms of Malabar chestnut, Pachiramacrocarpa, had been
discovered in Sijhou Township, Changhua County on November, 2010. The basal rot
symptoms are developed during growth season in fields or transportation post-harvest. The
symptomless infested plants may further develop basal rot symptoms or plant death to
cause huge economic loss. In this study, three Fusarium spp. strains, TCF-1, TCF-2, and
TCF-3, were isolated. These strains had been demonstrated as Malabar chestnut basal rot
pathogens by Koch’s postulate. In addition, these strains were further identified as
Fusarium solani by their morphological characters and sequence blasted of ITS and
eEFl-o DNA fragments. In order to control this disease of Malabar chestnut with
fungicides, twelve fungicides were also evaluated in this study. Results showed the
mycelium growth of TCF-1 was completely inhibited by 50% of Prochloraz-manganese
WP 2000x dilution. Disease incidences and severities of basal rot were greater reduced by
58% Mancozeb+metalaxyl WP 400x and mixture of 50% Prochloraz-manganese WP
2000x and 66.5% Propamocarb hydrochloride SL 600x than that by 50%
Prochloraz-manganese 2000x only in two field trails. Moreover, this disease was reduced
more significantly by these fungicides through combination of soil treatment and root
immersion. Another field trial also showed disease incidence of Malabar chestnut basal rot
was significantly reduced by applying mixture of 50% Prochloraz-manganese WP 2000x
and 66.5% Propamocarb hydrochloride SL 600x on root before replanting in the field.
Therefore, we concluded that application of mixture of 50% Prochloraz-manganese WP
2000x and 66.5% Propamocarb hydrochloride SL 600x on root of Malabar chestnut and

soil was a good strategy to control basal rot disease.

Key words: Pachira macrocarpa, Fusarium, basal rot.
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