EREEFENR G TS 31:29~46(2021) 29

1@ C23

B N IR E R Pythium myriotylum Drechslerss 5 .2 #0697 (Soft
rot) ELE 5 B Ralstonia solanacearum Smith FEL5E R 7 E S 157K (Bacterial wilt) »
i E R E S LEERRS AT o 28 L ERDUR AN S IR ] 9 Bl F
Pmy5/ITS2E47591/760r5 [#1 » W B & M s B A A Ry S IR BB Rl BRI P 2
20192202041 » FLEREEEZ AU 12 fRAN[FIHH I 2 e B » A7 s I 1 70 e B
TR B HU DNA L YE T TRl 2 #5 5 - 3R HE BIER SR » SEHE B ER
B S5 3 IR S R R SR - LRI HEET AT RE R EAhps [ R FE
HZ °

BASEER - WURNE - B B

TR EEGERE AR WA
TERAEEEOERESENES AR ERRE
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[l

Al

E (Zingiber officinale Roscoe) FyE B FRAVCRIGE - 2T 10F A ES
AR 1,100/0H - 2R TEEMY — « AEVEEREEZE P RESEME @ B
H RS BCEERERE B2 B R DA R It (B4 DA o o e A A B R B 2R Y
H)HETTHAZR - DURARERE o (HRFE TSR ERIES - HZERIME
J7 o 1R42 Gupta 55 A (2017)Hy#RE - B R A Y B A A A Vi I FE
&I B (Pythium myriotylum Drechsler) ~ MEEEHE &R (Meloidogyne incognita (Kofoid and
White) chitwood) + H &5 (Phyllosticta zingiberi Hori) ~ Z2ERE (Fusarium oxysporum
f. sp. zingiberi) ~ HHRE (Ralstonia solanacearum Smith) ~ HH I EH0R 5 (Cucumber
mosaic virus, CMV) - BEtRHkEFELE B2 (Ginger chlorotic fleck virus, GCFV)EHEH I £ K ME
(Ostrinia furnacalis Guenee) %" » SITAR IR HE P FT I E £5 - FA 1T 83 (Spodoptera frugiperda
Smith) /& o BL5N » B Pyricularia zingiberis |JEHTHEEF IRy L H R SEEH S
P IRIE2019EHMRERE - ERtEEREDERESERRE"Y -

EER EEHBEBIRE (P myriotylum) g i - ¥ R EFHK T - P
myrotylum {ERRGHIIERR F » EARKEREEMT - BIiE N WEGE B A EE A TRE)
K FERF R A ELRETE MR R @ BB R 2 2 & - fRIE StirlingZE A (2009)HY#E » H
MK ey T 2 H IS R Z B 38 AR PRI0Ry 100 % gk » & R se IR -
FEEAWENRR  WEEBIEETEFHIS AN - ER=EEEERER - A5
BEE KB RIBER /154 26 - 30°CRYBEEE T - 1- 23RN Al 58 2GR (thizome) ™ -
FEZ A 11 - 12 H N AR iy H B R KR R AR - BRI &5 38 A2 IR AR -
Wang <5 A (2003) B BRI IS [ PmyS/ITS2 » 825 [ #a] UG RL
(B FH S FR B R s BRI T IR Y B F A - R E A E Y R A e - BiEE
oxysporum f. sp. zingiberi ~ Phytophthora infestans (Mont.) de Bary ~ Phytophthora capsici
Leonian » BVAEY)R TG @ B55 Pseudomonas putida (Trevisan) Migula + Xanthomonas
zingiberi (Uyeda) Savulescu ~ Erwinia chrysanthemi Burkholder 55 a5 JE S — M K e
s) o

FHibE R R TR AR - T T EE I A EEE - TESER - B
ARATEER E QT EYIER " - BREEESERTE = — S REF
(B Sk S (AR B/ M (race) ' R AKIEER S LS VIR BRI 3 Ak SRR AE Y AL
(biovar) “ - Z 18 H YA RHI CT RN FEYINIE KB £ 2 Erace 1/biovar 3 or
biovar 4 » flirace 3/bovar 4 " o {FHRE + EREHFHIEIIR. solanacearum B race
1/biovar 4" ; H A& B E S M55 B A race 4/biovar 38k biovar 47 - BEELEZHE )
- BEREMERSTH T E  FEER324RR - 2REYESHATREET -
T B RH A8 U T A DU ER R R YR B2 B U © Opina 5 A (1997) A1) I Z G i 2 RE AU
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DNA (RAPD)#¢ffi b 5 H (R HI 1A B A — 155 [ 7591/760r - 575 [T E1 815877k
FH - A TELE S BB biovar 4 » biovar2Eilbiovar 3HYE LR - B LAY
@ H 281 bp A/ N B -

AHFFERR 2019 - 20204 - H 2R HEPRE R MRERA - DKERE
S TR B SR M S B G TR IR 0 i - (LIS BRI R R - ZEEUDNARE %
PERERNABLA Fr B - R RBIBIZ VAR L (NCBD) BB 1T LS R E B PR IR -
BRA PRSI [RIF R PRI R AR IR R -20 "Cro RN » FELAE— 145 [F#Ha il A 2 7
SHEVEHRENENRE R - LR TV o (FREBREEVIEHR
Wz fE51 -

MH R B K

—  REAEEEARE
HERARERZRRERT - Rl - FEEPSATES - R EEUER
ERFREEERER - DIEAOKIEEERA - R R4 B DU R B T
RGP R B R R B R R D Bl ES 2 - SRIBRAH AR AL -20 "CHe ol - 1E R
RIEFZRAE D 1 TRl -

Im[mlt

BRIE IR TR R E 73 R

B I R DN BB MR B T AR B - B EREIC T RS %
Campbell's V8 juice, 0.02 % CaCO,, 100 ppm ampicillin, 50 ppm mycostatinf[]1.5 %
agar  FEAHARERATSRIANH TR - IEPGER MR B — RER IR HE i
B FRTERMY) T - BEANSTUEREERE L SSRGS EREUBUNE R E
KRB ERIARTE -

- EEHRZERE R
YR B AR ER AR 1 % K@ FREME TRIETH 301D » FEIGHE 3 K E
AKIETE - REH AR B A RK PR E DR IR o DSBSV -
DB T R AR R - A tripheny tetrazolium chloride (TTC) 5 EEE" - (24%
TR BN 30 CREERAAIS & WP — R Tl (LS -

M~ FZERERERER 5 FAaf
JNERRE R PR TRZBRAE R > DAERERT ) Fr AR PR B DNeasy  Plant Pro
Kit (Qiagen, Germany) Fff{ft.22 mLFERE - AG/N1AS00 nL.Z CDIVATY 5 HIERE
AR RAR RIS - S{EEVE RN & CONVARZ IR - W B A%
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ZEH  PREEBRITIEINA-20 °C » ZEHUIRE U] YT G T (RS A O PR s A A% 4 0.5
g E AR » I EEAS i B AF Fastprep-24 5G (MP Biomedicals, USA) FfEER [
16,000 rpmEE# 30 - EHE 308 » HETT3FEER - EEEMEERL12,000 xg [
257%8 B EYEMREHTAY 1S mLEERELE < J1A200 uL 2 CD2¥AR » LL12,000
xgHit [ 15388 - FHAN BT 1.5 mLig&ERE E - 1A S00 pL.Z Buffer Appilf;
EHSH - BL600 pLiAEZEMB Spin column » (12,000 xgff.(» 155388 - =
column NJFAE » 1.5 mLiERE L ER N ZEEINTAMB Spin columnH » FELA
12,000 xgfft (15758  FMB Spin columnf% 2 #H2 mL collection tube * fj[l A 650
uL 7 Buffer AW1 » 112,000 xg & (21435 o FfRcolumn N AW » HIA 650 uL. 2
Buffer AW2 - 112,000 xgif/(» 145388 - FEfEcolumn N 510 - BE#2LL16,000 xgHif
02578 - & column IREIHTHY 1.5 mLif=ERE(VE - ik » & columnH 5L A 40
uL Z R 7K » PA12,000 xgHE (015381 - BEFR column ¥y MUERE LV - ZZHEERL
HIDNATFIRAE-20 “C LR AT S lihEsH S & (PCR) E s -

f - A EHREES:

AT AR S [T ¥ Ess (1) PmyS / ITS2 ~ (2) ITS1 / ITS4 ~ (3)
PI8SF / PISSR - (4) 759f/ 760rEil(5) V6/VS (31) « Pmy5 / ITS2. PCR (5,
94 °C 5574 » A 94°C 30 » 57°C 30 » 72°C 108D » FL25{ETEER » H ik T
72 °C 1043%% - ITS1/1TS4,; 7 PCR [ JEGEA 94 °C 54388 » A 94 °C 30F) » 57 °C
30F) » 72 °C 1438% » #L30{EIEER - A FHEITT2 °C104745% ; P18SF/PI8SR,Z
PCR 7 JERF 594 °C 54748 » A 94 °C 30 # » 55 °C 30F5 » 72 °C 30%% » 3£ 301
HER » mfRFREITT72 °C 105388 < 7591/760r .2 PCR MR F594 °C 3534 » A
94 °C 30F% » 55 °C 30%% » 72 °C 45%) » L30{HIEER - R FIHE 772 °C 5578 -
V6/V8,Z PCR [ (G194 °C 5474% » 1 A 94 °C 30 » 52 °C 20§45 » 72 °C 45F) »
HIOMEMER - B HEMETT2 C 10438 - PCREYILL2 %EI5EE (550 ppm
HealthView'" Nucleic Acid Stain) » {#iF§ 1X TAEZE /K FEENAE (40 mM Tris-acetate, 1
mM EDTA, pH 8.0) - DA100 VEERAETTEEK30575 » RIBHEIE I LM EEFEI
Bt - BIZEDNAREIEASE
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K1 AT Z RS [ ¥

Table 1. A list of oligonucleotide primers used in this study.

Primer set Sequence(5'—3") Description Reference

Pmy5 GCTGCTGTTATGGCGGACT Pythium Wang et al
myriotylum 2003 ”

ITS2 GCTGCGTTCTTCATCGATGC specific primer

ITSI TCCGTAGGTGAACCTGCGG Fungi universal White et al.,

ITS4 TCCTCCGCTTATTGATATGC primer 1990

PISSF  AACGGCTACCACATCCAAGG Plant ribosomal

RNA gene, for

. Thomas et al.,
positive control

P18SR CCGAAGGCCAACACAATAGG of DNA 2003
extraction
759f GTCGCCGTCAACTCACTTTCC Ralstonia _
solanacearum  Opina et al.,1997
760r GTCGCCGTCAGCAATGCGGAATCG gpecific primer
V6 AACGCGAAGAACCTTAC Bacterial Engelbrektson et
V8 ACGGGCGGTGWGTRC universal primer al., 2010

R E R

— - BERIEREE R 2 AEREAERE 2B
HER S REZ @R > BRRREEIHER K20 TERS - lERER
HREEAREKIG S AAERENR (B 1) - TSR Rl RS R s R ZE - TEPRIIK
RENRZAGIF S 2 EVAGIREE ([E24) > YIH—BMR S A E R TR K T 80
s n] RARE SR AL 0 il R Ve B V)R (B12B) » BRI - mismn
FITE IR 5 DA 8 R AR Y AN [ 8l 1 5 RS R - SS pERR SN U ]
SHETTREZE - I - ETHA R R R oo B o - ie B A 5 R i B S A

PHTEE -
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[ 1. 8RS 9 B i B A R SRR AT AR L i 2 IR

Fig. 1. Symptoms caused by ginger soft rot. Upon infection by Pythium myriotylum, the
collar region of ginger pseudostem becomes water soaked and then rotten. As a
result, lodging occurs frequently from the rhizomes.

2. FHE AR EUREE el R EEIIRIE D (A) - U — B A A E
PR KBy g R n] R PR R L B Gl R e 5 YT HE(B)

Fig. 2. Symptoms caused by ginger bacterial wilt. A. Upon infection by Ralstonia
solanacearum, green ginger leaves roll, curl, and eventually turn yellow and
brown. The stem dried out with no appearance of lodging; B. Part of the infected
stem was cut and put in water, whitish strands of bacterial masses streaming out
after several minutes.
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AWFFERL 201947 H 220204 12 A - B 128 B (75 SR A RATETE) PR
BIRSIRERA - DIV RSB E ISR 30(E N R Btk - DATTCH R i
SN 7 EHEER - SEREH @R DB SR BRI ER2 -

2. 2019 - 20204 [ H 12552 B H AT BV B R
Table 2. Information of the 12 ginger fields where pathogen isolates were collected during

2019 and 2020 as well as names of the isolates collected from each field.

TR s e une B
P oo SRRy BT
R oo T OB |y ORI
F3  2019/9/4 Longtgil;#12§1;52324964;())9076, Wu ()  CWR-228  WFZ-384
P o ORI T OV
o o PORIIL ) VRS VG
o s PRI g Ok
F7  2019/10/21 Tongg%‘}%ﬁg%é?)MB L Lee(#) CWR-288 CWR-523
F§  2020/7/29 Tongg‘é‘i%ﬁélg\ﬁ%‘;)mms’ Lee (%)  CWR-337 ~\\A;/1;Zz_-669935
F9 1 2020/9/23 Lulg‘fzalflzfz'%égg‘)ws ’ Wu (52) ND X)&ZZ;?S
e e
F10 2020/9/28 Tongg%rﬁ‘.‘lg\;zzi'59;8763’ Lee (25) ~%V§V1}{-?37;6 ND
FI1  2020/10/26 Longtg‘?fiffjjégmss’ Wu (1) Ncc\lv)v};'ﬁfg ND
R L

*ND: No pathogens isolated from this sample
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= BRSO RZINEEEREERTE

JUEZEAUDNA . » DIPmy5/ITS2 5 — {45 | 7 $HiE T PCRIGIF - 6 H DL
ITS/ITSA5 |73, HEMERS AR DNAZER AT IR SR 5 Rl Bgi S — PR
F o FIERZER P myriotylum 5 PmySATS2 H—55 [T EHEA IR - #—
ARFITSUITSAR [ $ G < EVIETTEF? » 1B NCBIE R EET YL - D
Wl RZ R PR AR E - BRI B S — 15 [~ Z PCRIG IS EE V)R B Uk o B SR AN B =
Fii7s » DAPmy5/ITS2 BEERIh 2 H R EFECWRI191 ~ CWR192 + CWRI193 -
CWR225 » CWR226 ~ CWR227 » CWR288 ~ CWR337 » CWR364 - CWR365 -
CWR366 - CWR374 + CWR375F1CWR376F: 14Kk » oI HEHEREFL
F2 + F7 ~ F8 » F9 2BdF104: 6 & /RS - AN 6 FH W & BRI E RS
TREE TS [RE o HAMDIPmyS/ATS2 5 [-F- A H Fr BRI ERT IR » TRFEELITS 1/ITS4 45
WEEVIERFR - RV 280 E LR LS Pythium  splendens Hans Braun
Pythium graminicola >\ [z Phytopythium vexans de Bary (5%3) °

M3, e PR B R o il 2 DY B 2 PR DA B8 9 1 B — 1 5 [ 5~ Pmy S/1 TS 28 HL B

FITFITSUITSAETTPCRI AT ZHG R - PCREVILA2 %M@ B i TR Ik 1T -
M : DNAfRGIEAES 5 N S Z B ¥ 5 P 2 Pythium myriotylums
& 5 Lanes 1-304[1F3 1 PR #R5E1-30 ©

Fig. 3. PCR analysis of fungal isolates collected from the ginger fields. PCR was

performed by using P. myriotylum-specific Pmy5/ITS2 or universal ITS1/ITS4 as
the primer set. The amplified products were analyzed by 2 % agarose gel
electrophoresis. M: 100 bp Plus DNA Ladder as molecular weight markers; N: no
template; P: with P. myriotylum DNA as the template; Lanes 1-30: oomycete
isolates No. 1-30 obtained in this study as detailed in Table 3.
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Table 3. Species names and collection place of 30 oomycete isolates obtained in this study.

Numbers on top of the

agarose gel shown in Fig. 3 Isolate code Species name Field no.
1 CWR-191 Pythium myriotylum F1
2 CWR-192 Pythium myriotylum F1
3 CWR-193 Pythium myriotylum F1
4 CWR-225 Pythium myriotylum F2
5 CWR-226 Pythium myriotylum F2
6 CWR-227 Pythium myriotylum F2
7 CWR-228 Pythium splendens F3
8 CWR-422 Pythium graminicola F4
9 CWR-423 Pythium graminicola F4
10 CWR-424 Pythium splendens F4
11 CWR-425 Pythium splendens F5
12 CWR-426 Pythium splendens F5
13 CWR-427 Pythium splendens F5
14 CWR-246 Pythium splendens F6
15 CWR-247 Pythium splendens F6
16 CWR-248 Pythium splendens F6
17 CWR-288 Pythium myriotylum F7
18 CWR-337 Pythium myriotylum F8
19 CWR-364 Pythium myriotylum F9 2
20 CWR-365 Pythium myriotylum F9 2
21 CWR-366 Pythium myriotylum F9 2
22 CWR-374 Pythium myriotylum F10
23 CWR-375 Pythium myriotylum F10
24 CWR-376 Pythium myriotylum F10
25 CWR-416 Phytopythium vexans F11
26 CWR-417 Phytopythium vexans F11
27 CWR-418 Phytopythium vexans F11
28 CWR-413 Pythium splendens F12
29 CWR-414 Pythium splendens F12
30 CWR-415 Pythium splendens F12
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=« BRBAS B ZHRERSGEEET
TR IR AFSHE TTC R B o B LIS R AT R Bk - DL759£/760r5 |13
{TPCRIZJE » 1S H— M Fr B FIB R SRR o 17RREEH - A WFZ693
WFZ694 1 WFZ695 it 3 MR B A 1S 2 — MR RTT - HEeroBEE HEF3 » F4
F5~ F7 ~ F9_1 ~ F9 2D FI12 4 14{EE Mk - B a8 E 6 ([E4) - #HEHLE
SEHH T B A AR B R -

iEl4. FH ] Py B B 7 e o Al B 2 T PR DA At B 55— 15 [ - 3497594/ 76 0r Bl FH 5 [ 5
HVO/VEHEITPCRI M Z A 5 - PCREYILL2 %I g B #GHE1T E ik 24T -
M : DNAfRFFIEH®E M, 5 N @ SN &% 5 P @ R, solanacearumBE 1 ; Lanes
1-17A0RATF R R AR R L-17 -

Fig. 4. PCR analysis of bacterial isolates collected from the ginger fields. PCR was
performed by using R. solanacearum-specific 7591/760r or universal V6/V8 as
the primer set. The amplified products were analyzed by 2 % agarose gel
electrophoresis. M: 100 bp Plus DNA Ladder as molecular weight markers; N: no
template; P: with R. solanacearum DNA as the template; Lanes 1-17: bacterial
isolates No. 1-17 obtained in this study as detailed in Table 4.

4. VTR B R R PR o TR e 5242 B L e T e 0%

Table 4. Species names and collection place of 17 bacterial isolates obtained in this study.

Numbers on top of the agarose

gel shown in Fig, 4 Isolate No. Species Field no.
1 WEFZ-384 Ralstonia solanacearum F3
2 WEFZ-402 Ralstonia solanacearum F4
3 WEFZ-406 Ralstonia solanacearum F5
4 WEFZ-409 Ralstonia solanacearum F5
5 WEFZ-523 Ralstonia solanacearum F7
6 WFZ-693  Scandinavium goeteborgense F8
7 WFZ-694  Scandinavium goeteborgense F8
8 WEFZ-695 Bacillus subtilis F8
9 WFZ-723 Ralstonia solanacearum F9 1
10 WFZ-724 Ralstonia solanacearum F9 1
11 WEFZ-725 Ralstonia solanacearum Fo 1
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Numbers on top of the agarose Isolate No. Species Field no.

gel shown in Fig. 4

12 WEFZ-734 Ralstonia solanacearum F9 2
13 WEFZ-735 Ralstonia solanacearum F9 2
14 WEFZ-736 Ralstonia solanacearum F9 2
15 WEFZ-748 Ralstonia solanacearum F12
16 WEFZ-749 Ralstonia solanacearum F12
17 WEFZ-750 Ralstonia solanacearum F12

M~ oA llERE ARSI SRR LSRR

TER B SRRk DNA R - 5350 6 F SRR B B S AR R Y 145 [ 303
{TPCR - LA FAIEPIIZE R B A B 15 [ 1% (PI8SF/P18SR) {E R DNA i
OB RIDA B - Bk TG R 583 - (I P18SF/P18SRA [T HATA A
ATECTHIE S TR FRomiE S E R ASZE R DNA fE BT - FHERAR
BEFL ~ F2 ~ FI0RUBAGE AR &5 [ A n] sfim H H R - ARz
FH B R ¥R RS R © HHEEF3 ~ F4 ~ FS ~ F6 ~ F9_1 ~ F9_2RIF12 HYEABLIE H
FREE T - RIEHE R BRER R FTEGE © i F7 ELFS [RIRF A5 E KR
AR EERE H T - RS S BRRR E E AR -

ElS. A B BEDNA B DAHT ik B ~ 5 i el 5 — 155 [ 1~ 2P18SF/P18SRIETT
PCRIAT.ZAG AR « PCREVILA2 %HE A BRETTE KT - M : DNARRTFIF4E
fh s N @ HEREAR 2 B EEE - P P myriotylumBERR 5 R @ R, solanacearuml#
x5 Lanes F1-F12 » $REE HANFR20P FH U (U5 2 M B BRAHARDNA -

Fig. 5. PCR analysis of diseased ginger rhizomes collected from fields. PCR was
performed by using Pythium myriotylum-specific Pmy5/ITS2 ~ Ralstonia
solanacearum-specific 7591/760r, or plant universal P18sF/P18sR as the primer
set. The amplified products were analyzed by 2 % agarose gel electrophoresis. M:
100 bp Plus DNA Ladder as molecular weight markers; N: no template; P: with P.
myriotylum DNA as the template. R: with R. solanacearum DNA as the template;
Lanes F1-F12: DNA of diseased ginger rhizomes collected from Fields listed in
Table 2.
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FEESBETRESERD TR REREBE S AR

FRRSR LR R - FUFALAHE o B BRI - — A3 -
THETAFRIA L » ELRIFG S M B B A RSl R B aE (e e - 570
P YR WS ST R - ELBEDLS T RS B s o 1
R © BB B AERBIATSER - B HAATAEAPRR 20 Cr Wil - Bl
B2 AR GREFFDNAZENL - PORIUBBIAA TS5 - 1y T OB
T KT TRER, - LR ALV B SIUPTRHEREAIRS - RIEE]
12 R FIFE A LIRS B 17 » ) BESIRR AT SA  H s Y -
YR AT RAEA MR S IR ND » SRERITPRASS —13 | ThR M e
TR E R BN « BRENS TR ERESRTRY - R AN
SRR BTN (%5) - INDHGKE R R W K o
i+ MR  FSEF9 2363 (MRIMHOREA » SLRFBA BESL) T M
RERA R - (ETIEFOIFS A DHEBITHHTH » (B9 T RIAFHGHEER
JE » FIGFO 2 AR BERIRE AL TR NS - 2k (4 GIARTHE S
BB » TR FE AT R RO BT (K5) -

B AR SN TR A D R 7 S T B b A SR

Table 5. A summary of pathogen identification for diseased ginger rhizomes collected from

different fields of Taitung County by employing conventional pathogen isolation or
PCR detection.

Pathogen isolation® PCR detection®
No. Place Farmer Vg selection  TTC Pmy5/ITS2 7596760 Disease
medium  medium
F1 L?ggg%a;ﬁl Wu (52) Y ND Y N Soft rot
2 T‘g%%ﬁ)#l Lee (2) Y ND Y N Soft rot
F3 L?%?Eg%agz Wu () N Y N y  Bacterial
F4 (%‘él,é“) Yang () N Y N y  Bacteril
F5 %;Sgg Zhan (&) N Y N y  Bacteral
F6 ](3%1;#7; Lin (bF) N ND N y  Bacterial
F7 T‘gé%%)#z Lee (25) Y Y Y y o Moed
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Pathogen isolation® PCR detection®
No. Place Farmer Vg selgction TT.C PmyS/ITS2 759£/760r Disease
medium  medium
F8 T‘g{%%éz%)% Lee (%) Y N Y Y infeetion
F9 1 (L%% Wu(®)  ND Y N y  Bacterial
F9 2 (Lgé% Wu (1) Y Y N Y irll\f/‘lei;?gn
F10 T‘Eg%%;i)#“ Lee (%) Y ND Y N Soft rot
LS e N o N N O
F12 1(3%]1;##2? Lin (#£) N Y N y  Bacterial

* Pythium myriotylum or Ralstonia solanacearum was isolated by using the indicated medium or detected
by PCR using species-specific primers. Y: successful isolation or detection of P. myriotylum or R.
solanacearum; N: failure to isolate or detect P. myriotylum or R. solanacearum; ND: No pathogen was
isolated by using the indicated medium.

FOHE iR 2019 PRI (322) » #8mnyla i = B A7 R H &% - BRIy
YN P splendens (3%3) - BRI IARR I ERIE N P, myriotylum - &
PR A o BEEE (TR PR - (2 BB E (2 FAREE (3RS) - It
F6 M I AR B © 5950 - FI2HE (20195 MARTEES) BEF6 M Ry [F]— R A
PHE ELHEEAEAE - BB AR 2020 RS FAAAMEEE - RER BB LR E - X F2
BEWTAR » PRECF12 &[RRI BRI P splendens - BESERHAA  HIZHUR A -
(B 43 B G (0B 5 A A B - HEHIF 12 B -3 20 19 AR RIS B MR B 77 (E
2020 - FEIAE ARy DA FH B A RS Ball 5 iR TR R R

FH 1 F8 7 MR IR B AR EER A B B AR B - (B2 BB LA e 5 2 ey
I A B B R A B - A LR R FH W R S Bkt » FO W BRARIF 70 R
A F R R T R o HLE R R B SRR ACER e oo B (A
- EEF_2MIBAE DB B HRUE R E - AR et r] REtE S Rk
FHE TR FH W S B3 7 (L B B AR AT AT REA P - AL S R X UTTH PR I e B
ASHHFRZEIUDNARY - B EAEHERIEHE - F1LHE G 72 8EE] Phytopythium
vexans PR (33) - FEfR SR> T i HIR (E B m el Bt R - FIRREEE
Bt Phy. vexans BRE T EAATRIEE - DAL AP R P LG FH i PREE AR AN R HLAR R AL
FITERR (3R5) -

o EFrl » ANBFFEERERAY 12ANE FH W - (RIS R i BT i o i B P o B DR
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TR HIRRG R - A 3HE ZRA RIKER - SHERFER - 3HEREGE
ge o | HE R EAMREA - LR a1 i HIRUFE R R R S 20w (315)
WIEREE2 % (11/12) > AERIABIFERTEE TRl ik - A DGR RN
R B A B SRR ~ BRSO A S B - IR B DNAETT
PCR SR » PIHEANIERARAIER A - S ] O B (A [ P A (2 A T T 70 i
A SRR E R AR IR -

N ENEREF R ERERE

20194 DAZEfHtET TR R IR 2290 F 1 B FS [ DU SR F 3 AL AR Dl oy
17 ([E 6) » F1RRUEHERCAHIEH - F5 R RGN R A - i E S Rl
ST - S = R AN 6 A - F1 R s B3 Al B = e Bl s -
6A _F~FiE 2 BtEikitl EEIESEUTRZNS - BRI R ER - BRI AR AT
PNERER 2 ST IH IR (1B 6A KL Eu R 0R) IR i o3 - ELAE PRI EATRZAEIE T ([ 6 A R
ERTHERR ) - FEHIR AR KRR S Sk I (R R AT EL - FSEfS Rl
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Fig. 6. Aerial photographs of two ginger fields obtained by using aerial camera. A. F1
(Longtian #1), with the occurrence of ginger soft rot; B. F5 (Zhiben), with the
occurrence of ginger bacterial wilt.
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Research in Survey and Diagnosis of Ginger Rhizome
Soft Rot and Bacterial Diseases in Taitung

Chih-Wei Wang' and Shu-Jen Tsai’

Abstract

Rhizome rot diseases of ginger are mainly caused by Pythium myriotylum (soft rot)
and Ralstonia solanacearum (Bacterial wilt). Those two diseases are the major restriction
factors for ginger cultivation. Huge economic losses when diseases outbreak. Ginger
rhizome diseases can be diagnosed either by symptoms or molecular methods. We used two
primer sets, Pmy5/ITS2 and 759f/760r, to detect pathogen DNA in diseased ginger
rhizomes or isolated pathogens. We collected samples from 12 different ginger farms in
Taitung between 2019 and 2020. After pathogen isolation and PCR detection, we concluded
that 3 of them were infected by P. myriotylum, 5 farms were infected by R. solanacearum.
There are evidences to show 3 out of the 12 farms infected by both pathogens, still another
proposed to be infected by other pathogens.

Keywords: Soft rot disease, Bacterial wilt disease, Ginger
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