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B fREE ¥ AR EE By Fusarium oxysporum B F. solani 5 #8225 8% ~ 174495 (7 Rhizoctonia
solani 5 [#E) ~ 3% (B Phytophthora citrophthora 5 [#E) ~ #& 4% (H Pythium zingiberum 5 [#2) DL &2 5
Pseudomonas zingiberi =, Pectobacterium carotovora 5 [#E > 4B 48k 55 (PR EE A - 1999 FakfE -
2010 ; LLiEE+- > 2015 5 JLEF5E A > 2015 5 Merga, 2021) » L H L EIHE Y 45 28 B Fy i B (— 7 Bl
¥7H > 1981a~ b) - E BT B FEEIE KON THOE R TR EERL - SRR E SRR (2% A » 2016) -
EE DR~ WUE R LR AR R4 £ (Meloidogyne incognita (Kofoid & White ) Chitwood) 5 [#E 7 47 #3297
T Fy g R (B > 1998) - B F FHh 03 Ky Pyricularia zingiberi Nishikado g2~ EE#p (blast) -
LUKz Phyllosticta zingiberi Ramkr 755 7 & 15 2 75 (leaf spot)(ZEHi% » 1998) - fEE[fE - B2 Y
iRk 141,000 LY & 25 (Ramakrishnan, 1942) DLK; 13-66%0)k 7 (Merga, 2021) -
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FATRA AP B B R B 0 B 2 e B ER S SR R M oA 43

National Center for Biotechnology |nformation) & st 41T 43 AT LR ©
= BEEERENR

FEFRIEEZ PDA [ DL S5 TF SR S B B S 5 mm ST - SRS 90 mm
PDA Sl HULER » A 161C ~ 20°C ~ 247C ~ 28C v 2 CEAssEst » DL R R aR » = HM
R EG A B S I S A - SR = R -
PO BRI E A R R

PESEERI AR 53 7S 90 mm DU Sy ks g I p 2 LL 53 BIBC 2 1ai. mg/L ~ 10 ai. mg/L
R 100 ai. mg/L 2 PDA » DI IEERIE 1 2 R4 (B S % —) - S p O A S 5 mm
BHRE EREGYE 0 1Y 28°C BRI 5 ARG BRI 0 1625 Neha A
(20218, b) 77k Bt FE AR RAIHIR SIS A00S - SRS = -

AL S| FRAE
4% (mm ) 4% (mm
B4 EHEIR%) = <fmm <fmm X 100

B SRR (mm)

7 EENRT R ERER
BEREERIREATRAAS 90 mm RS g I L FI 5 B &7 1 ai. mg/L - 10 ai. mg/L & 100
ai. mg/L = WA » LURHIEERIE E B 1A% 35 A 210° sporesml B4 5 76 T- 0% 10 Wl
o, 5x10* spores/ml [ 37 R BT TR0 750 10 i » S 28°C T A 16 hr » DU B A B Ze
TSN » 5% Neha (L5 A (20218, b)H T aH BT TS SE A%  SAUAR =B - k3

SERANFR—

$HELH ) ST R PR AH
TR fTEER
A2 HIHR %) = X 100

T T R



44 EEEEN RIS — N

T EERI B > &R
Table 1. The information of the fungicides used in this study

TEFIMER] 5 X a8 i TP 1z
C3 Azoxystrobin FRERS 1 25%  EC #LH SuiFEE B
C2 Flutolanil E%eE 20%  SC /K& HE S|
E3 Procymidone b=y 50% WP a7 s
""" 11 Triccydazole =g 75% WP HEMEEm 0 o
M7 Iminoctadine LA F 25%  SLIEK By
triacetate
Bl Thiophanate-methyl ~ HIEEZ{Ri5 70% WP AJjii 4 A [EE
M3 Mancozeb SHEE 33%  SCOKIR R
Gl Difenoconazole eyl 25%  EC HHE| Se1F 7 e
G1 Propiconazole TR 25%  EC 7 HeF i
G1 Difenoconazole+ 1HFETEF] 25%  EC HE| S TE
Propiconazole
B
— RpAE

7 i 5 6 A T 00 A 9 o i SR e (FH B GPS B HA T 23.868144,  120.655180
23.879147, 120.669420 ; 23.872958, 120.634863 : 23.868145,120.655157 : 23.868146, 120.655185) -
A TR S IR PREE R (RAVER )98 IR IR B AR BT, - MRGIRIRBE ot 2 2 A ()
REGR > 47 SR A B 0% 2 4 CREGIR EL R B BB - R5 H LR & & H R R H LA
40-60% -

= RERE B EETE

T BB 20 [ B T R BE R 2 i3 Ramakrishnan (X, (1941) 71 K otani B2 Kurata [, (1992)
HIRFFE SR RTS8 > 5 523 71 B Proxipyricularia zingiberis Eil Phyllosticta zingiberi » 3 FIFH
Wi 1TS | Bx L) BioEdit (Hall, 1999) 51 73 M #& #E 1T 77412 » B NCBI & 3= (Genbank) #E{ TEE 3
Gy M4 S BEC R EE 1 P. Zingiberis L K. Phoma matteuciicola &7 £ fH4T » EFFF AR 7771 £ 99.36%
1 99.6% (Ffif f=—EaLffH4=—) » M Zhang (%5 A (2015) ¢t ¥#f Phyllosticta J& FJUETT 7045 77
FgE - 5Rs Ph. Zingiberi BT /3 KR E £y Phoma sp. « (R » 4Rtk 2 BT E R I~ 85
TEGH FELEL R A1 o3 i 2 A 3 R BBV P. Zingiberis 53 H 2% Ph. zingiberi #8 & EiZLEE -
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=\ BEEEREAR

FRAE T BT P. zingiberis £ Ph. zingiberi 7 24°C & 28 lfSe Lk B4 - H 24°C T
6 4 AR 20C I HIFR R 8 KA TR » 16°C R 32°C NBAIRISE Y TROR IR Bk
E(@=) -
0O SIS B R R

TERSTE 5 H 2 1M LB 55 SR B4 78 % %5l utolanil) L00ai. mg/L ¥ P. zingiberis 54.3%

A=) » T3 (Procymidone)1 ai. mg/L % Ph. zingiberi BT MIRCE: » FERFEE - (S
SRR FE AT (Iminoctadine triacetate) T {1HI% T 100% » 8 /557 (Mancozeb) BRI
5+ RS (4% 271 (Difenoconazole+ Propiconazole)L ai. mo/L Bl 52 S-HIHIAE ) » R A
TSR R B -
7 BRI TR ERR

PR b > 4SS Ph. zingiberi AHIHIECE - 1% HH] 100 ai. mylL &g T4
5 TT.9%EE ST » (BB P, zingiberis f0 732 » TREVRIEERALT 1 ai. mo/L S H AR
HII » B SRS TR 1 al. mo/L 73 BT HIRIRCR » [EIRER A TR S B B B (2
—) > i 100 ai. mo/L FIEE SR WA Bp R 2 5 A 1 g R IR B2 -

T~ NEDEEREEETE Proxipyricularia zingiberis B Phyllosticta zingiberi 4442 £ HIE]R
Table 2. The growth rate inhibition of fungicides on Proxipyricularia zingiberis and Phyllosticta zingiberi

Treatments Inhibition rate (%) of mycelial growth
Proxipyricularia zingiberis Phyllosticta zingiberi
1 10 100 1 10 100 a.i. mg/L

Azoxystrobin 6.6 13.8 36.4 17.0 26.9 46.4
Flutolanil 18.8 29.6 54.3 20.3 21.7 335
Procymidone 394 37.7 38.1 100 100 100
Triccyclazole 0 0 37.6 0 0 30
I minoctadine triacetate 100 100 100 100 100 100
Thiophanate-methyl 0 3.2 51.7 2.7 0 65.2
Mancozeb 17 7.0 67.3 19 0 35.5
Difenoconazole 4.4 100 100 100 100 100
Propiconazole 384 100 100 100 100 100
Difenoconazole+ 100 100 100 100 100 100

Propiconazole
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% AR EMERAITE D - AT RSS2 R AT - HEE IR ET A EEYRE(H
P. Zingiberis 5 (7€) 5 & H 27 (H1 Ph. Zingiberi 5[#8) - H 2 Rt &R » B s R B AR E FH i Fy
ZE5, o & Ph. zingiberi {788 HAIEE - ERAFIHEAREY - BIRBAESER KT » Mz
5P - T EHT TR bR & b R E M (R i Ry B (F7H » 1965) » JAIMAE = - Ryl of M E
PEE (BREE A » 1993) » EHEBREE « HAL - BERROKERFRF - WwFEAIRE 3444 > BH
BFROKASEL A # H a2 B DI T - 8RR ARAER = Z S - A EE - S50
VETREE 2 139 S0 - 5 2 i A SRS s 17 S5 B A FH R B B A% B 5 DA AT 1T - FRAB K. (1966)
BFefEH » B ERE A RIESE SRS &M F 20-30°C » HENREIEE B - ££ 40 min 5 2RHZ
W TR T3 o BT HTAEAHEE - AHEDRE 98%IK} Ph. zingiberi 2823 fy 3 il » 2 EE SR
[ R 93% > T HARFE R - R 3.13-5.55 um(Rai et al., 2017) - JEHE A ZEUE © M4
AR AR » Ryt op e K SRR R R 34 - HRDERE PR B e s = - 2R Bl
Z 5006 7T 57 SRR PR R VRS » S S R A RS ER ORI ER I 2R R - (SRR I ERE - T
Carbendazim (H73) ~ Fosetyl (fE#5) & Bordeaux(}z i 2 /%) EL#a8 8 7] A %t Ph. zingiberi /&
(Gorule and Kamble, 2017; Merga, 2021) - #E—5 Izt HoAt SERIEEE - fif FHELREE L ai. mg/L DL »
AR EA 2RENAERGES ~ =) HERETEHENEOSR 2V aER - EE e
AN ECEL N Z% - BREIZEF LAY ERN SR ZMINE - ARREET o] 5k 3% SEm 7 B 1 2%
T H Rt 1% Z D aRUR -

AHFZE P HBER S B AR AR I ROR (R =) - HEREEER| {100 ai. mg/L 182 S 411
i 54.3%(F% ) > P. zingiberis A ZE A RREIGIREIE A - BR T RLETER 240 TR AMREE
0 ISR RBRE - WA A ERE (RS 0 19949) - 1 B RERI IR EEREDR (57 » 1994b) -
554h Kotani B Kurata [X,(1992)31#f 50 18 DL ERYARARHEY) K 5 T3 L EiEDEEE A » P
zingiberisfi A G AR AR 8 v] By E R Ay E (Zingiber officinale Roscoe) K7 % 157(Z. mioga (Thunb.)
Roscoe) > H 2 F Wi f 27 3 2 Bk o] LU gl 44(Kotani and Kurata, 1992) : {£2& » ERUEYIH 6 B
25 fa(ff » 2008) » & HL41H B AT (Hedychium coronarium Koenig) ~ H #k(Alpinia zerumbet (Pers.) B. L.
Burtt & R. M. Smith) &z E 5 (Curcuma longa L.) » ZRZIEHEYIRI i ARA FHRAERE » MBIl Z 7Kig
TEEVRE (P. oryzae Cavard) &£ el 677 » HA v BUF B E v fA BIFHIHIRCR » HEA HEER
VR RA B R R EEHERE (0 A AT B ERET « ANATEEE - EH R BT HE RS B A0 38 2 R R 4 H
SR 7 T B A R E B RS AR (R =) IR B R 5 F B EE B - A (X (1994b)
BHFEER - AHEHREAE 67-86%iF » P Zingiberis 734 flHYEZFRE T N » 46 HigH5E R
o AEHARS A W By 707 8 5 DRIl i B E 2 B 25 K &4 4= (Kotani and Kurata,



FATRA AP B B R B 0 B 2 e B ER S SR R M oA 47

1992) - AN IR S G AT SR NN T S8 I gl R R S B B AR A IS A e S
e R A A -

FZ= - REERE(LE %L % Proxipyricularia zingiberis B Phyllosticta zingiberi fiT-&$ SEHIHI=E
Table 3. The inhibition effect of fungicides on Proxipyricularia zingiberis and Phyllosticta zingiberi
conidia spore germination

Treatments Inhibition rate (%) of spore germination
Proxipyricularia zingiberis Phyllosticta zingiberi
1 10 100 1 10 100 a.i. mg/L

Azoxystrobin 0 0 0.9 0 317 230
Flutolanil 0.7 0 2.1 4.8 49.0 779
Procymidone 25 0 32 317 100 100
Triccyclazole 6.4 18 151 0 4.5 0

I minoctadine triacetate 100 100 100 100 100 100
Thiophanate-methyl 10 35 ND 54 0.9 ND
Mancozeb 4.6 16 4.0 0 8.0 3.6
Difenoconazole 0.9 95 100 66.0 100 100
Propiconazole 15 104 97.8 51.0 100 100
Difenoconazole+ 100 100 100 100 100 100

Propiconazole

CURIS HEE H 297 Ph. zingiberi 2527541 20-30°C i f: » S ERYA AL 25-30°C » &R HER
Ky 24-28°C ([ ) - MERHE B THH 18-23C Rt - AT EHBHERILL 24TCTHFF T
(Kotani and Kurata, 1992) » BLAKIFEE &R R — (8 ) » ZEM R a2V - B e A
SR ARSI o b » AN BRI B A E - (B R AN Ko it (R
SRR R (FEE A > 2013) - EEHEEHELUELT - [ P. dngiberis AIEH EfZINEIEAEE
VIR > R PR > H Ph. Zingiberi [R H EhIEEGRCZ SR TR(AE R4 4B RAERE R -
BTG T IR 0 B 290 e BRI R S8 - (IR 15828 R AR AR R BRSE -
WS R o R BT T DA PR A - [P R R U R B (i P SRAE AR - m] B
Bagiee o HhSh > AT SR H AT B SRR - BN EE AT B BN R AR Z ISR ¢ e B
{RF R mo P R O el [ A e AU RS R - (B B FE T SBR 47  15 H AR BT S PR
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Fepitel ; (B)YEEYRHE ; (CD) Proxipyricularia zingiberis & 815y 41 5 (B)EE H 2K
& ; (FG) Phyllosticta zingiberi F¥% Bl 4= fii1-; (H) Phyllosticta zingiberi 717 -

Fig 1. The symptoms and morphology characteristics of leaf blast and leaf spot diseases on ginger. (A)
coinfection symptom of leaf blast (up site) and leaf spot (down site) on ginger leaf; (B) symptoms
of leaf blast (C) Proxipyricularia zingiberis colony on PDA (D)conidia spore of Proxipyricularia
zingiberis; (E) symptom of leaf spot ; (F) Phyllosticta zingiberi colony on PDA ; (G) conidia spore
of Phyllosticta zingiberi ; (H)pycnidium of Phyllosticta zingiberi.

— ~ ERVR B B BN R R IR E P RRRE o (A) BRI (80 BB B B (T E)E SR
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Fig 2. The growth rate of Proxipyricularia zingiberis and Phyllosticta zingiberi at different

temperatures.
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Current situation of ginger leaf blast and |leaf

spot diseases on ginger in Mingjian township,

Nantou county and the fungicide sensitivity of
their pathogens'

Chao-Jen, Wang %, Yig-Yen, Huang 2, Yu-Fang Huang ?
ABSTRACT

In recent years, abnormal conditions have persistently affected the ginger leaves in Mingjian
Township, Nantou County. These leaves display spot or spindle-shaped lesions, with white membranous
or brown necrotic centers. In the case of spindle-shaped lesions, they are surrounded by distinct yellow
halos. Field surveys conducted across multiple plots indicate that an incidence rate of approximately 40 to
60%, which has adversely impacted plant growth and subsequent yields. To elucidate potential causes,
samples from diseased plants underwent tissue isolation, confirming a complex fungal infection. Further
morphological and molecular identification revealed that Proxipyricularia zingiberis, responsible for
ginger rhizome rot characterized by spindle-shaped necrotic lesions, and Phyllosticta zingiberi, causing
ginger white leaf disease with white speck lesions, were the culprits. In evaluating the optimal conditions
for disease occurrence, the study assessed the preferred growth temperatures for both pathogens, finding
their optimal mycelial growth temperature to be 24°C. Subsequently, various chemical agents with
different modes of action were selected to conduct spore germination rate and mycelial growth inhibition
tests. Results showed that procymidone at 1 a.i. mg/L completely inhibited spore germination of the white
leaf disease pathogen, while at 10 a.i. mg/L, it fully suppressed its mycelial growth. Difenoconazole and
propiconazole at 10 a.i. mg/L also completely inhibited spore germination and mycelial growth of both
pathogens. Additionally, iminoctadine and propiconazole at 1 a.i. mg/L exhibited complete inhibition of
spore germination and mycelial growth on both tested pathogens.

Key words: leaf blast of ginger, leaf spot of ginger, fungicides sensitivity analysis
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