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A B PO RIS BRI o 3 — 23T A PEA L ~ Biolog ~ RENGMERHAL ~ B —1E5 |+ ¥1%
ENEHEE S E LUk 16S rDNA FE Fr 359 5 B 1) AR BRAE AL e o0 —F- 808 70 AT » il SREED TS 32008 [ 1 775
Bacillus pumilus » WSR2 E - 45 LI SEME VEEREN © B. pumilus W CVP F5 g
B EIERGEEIM] » BURGABRBR G IR 5] | L BB R I S B R BURRE T - B0 HZREEME
HIS BBUERETST © WK 10 FEERIET B. pumilus BRI | » (RFP R ECHR PRI ~ BEPYZRAH
3R FEELJ I ~ 2 ORBEMGR ~ @RI ~ S LR ~ BEGR ~ TR ~ BEI5ER K G
MR > H R AR 2 RS R IR S HAR SR - BURS 25 E K Bacillus pumilus f&3H11]
45 2 HC K -

BESHEER o (L% ~ BEBLR ~ Bacillus pumilus ~ SEF 71

&

[[|%£ (Chinese yam Zcommon yam) EBETER (Di-
oscoreaceae) BTA|& (Dioscorea spp.) L E % FATEIR
Y o IRVE IR AR (FAO) FUEEL (http://www.fao.
org/docrep/t0207¢/t0207¢01.htm) » |1 ZE ) [ 22 i v] 38 0
P A e B FE N o FR BB A . o R I A 4 R
AREMEAE - FEEREMRER - Bl - &
SRR ~ F9E ~ I R LEE -

(L85 m] B A Z AR A AR BB EC (tuber) » BREE
RIZARAT 7 BRI ~ [ RSk » HEAGHIAT 73 73
H A BALA M KR < B &R & &6 EE ~ &8
B~ w4 TR R DU BT ~ BEREYE - nTER
B~ SRR RS o S L2 LS EA K
= (HE) (D. alata) ~ K& (KILUEE) (D. batatas) ~ HA
[LIZE (D. japonica) ~ ¥H%ZE (15Z) (D. alata L. var. pur-

purea) ~ 1A ILZE FRFEHZE) (D. doryophora) ~ FEFE (L
%% (D. japonica Thunb. var. pseudojaponica) 5 ®” o

L E B B PR R S 2 — » 2008 A H (1 4
AR 5 TENE » £ 84 ERE AT RN R
KRIRE ~ PG ~ il ~ BRI smE Y dim
SE R A o RV Rz o 1T e N A I o S A A B A
HAFIFERE 2 o 2] &30 208k T - B2/
FERES < 1991 FAEBUF BBl T - G ZWig i -
2009 FFEMHAFEEEKT 600 AUE @ - EAEALH FE %
R ~ I B R AL 0 e - FEAERY RS 1.8 AR o
FH R R B IEIRE A > 0 B 8 5 2 [T L R R BT
e eSS RILES ) I8

ORI S n E B % » BRI EH RIE R
(anthracnose * J# i : Colletotrichum spp.) ~ HZI&HH (dry
black rot disease * JiRJi : Botryodiplodia theobromae) ~

BEPTENZE NN (leaf spot or wilting disease * JiJi : Scle-
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rotium rolfsii) ~ BXJEIH (soft rot » H i : Rhizopus spp.) >
KGR (Rhizoctonia solani) ® ~ EIRIEHAR (Nattrassia
mangiferae) ** ~ KGR (Phompsis spp.) V5 e H
B Yam Mosaic Virus (YMV)® ~ Carla-Like Virus "® ~
Dioscorea Latent Virus (DLV) /& Dioscorea Greenband-
ing Virus (DGBV) A5 ERIRERR T (Y o #iak AR
JEHR R (Meloidogyne spp.)™ " o MU M9 25 Al HE 5T
J# (leaf spot * J# il : Curtobacterium flaccumfaciens pv.
dioscorea) " ~ {2JEIR (wet rot » JRIR : Erwinia caroto-
vora) P EHE o

2008 L o — e AR AITHY | LI ST B ik e A 2 A= 2 e
ACERAY L SER B I - B B E G REE TR R
FER o AN T ERUAAFRIRE > W IR 2 #E 0 Il
T WL SRR Z M > DI HRG2% -

FHRHEL i

R

PREEH ZIL TR ~ 2R FRl LUK F 45 0 5L 55 3t e
AHE 2 I EERE LR < 3 f > ERBHEE R A
FATE SR » £ 75% WHFSRENAFER » 0.1% HIR
FESR (NaOCI) VEVERED » PR IR KRG - IR
Jsz KB R < P D AEL AR U7 1 £ > R R 7K P ARl R VAR
R EIRR S E /S B0 B H A MEHINE (potato dextrose
agar > PDA) P b > fER 30°C & - BE— Kk
PO > FEARR PDA B L > B 3 RIEHE
PDA 7} 4°C PRIFAHH -

I D P T

15 AT 15 < A E PR BRI A PDA B> 2
30°C FHEE - REEDUHE & MR KT - Bl
VPR DAL B HE R T A T B S B 7R 5 (Nicotiana ta-
bacum.) BEF o EREW MR o FHE MRS
JERI BRI ER 70 ISR yaml~ yam17

PR PRI AR IR BRI RS 10° cfu/ml HY%R
VAR - 3l DA 75 42 M 125 S R P ) 2 M B A2 (L SE A PR
B oKl 3 5% » R AREEE O > 5 DR KR B
HE - BRI DUB B R E R RE - BRI
TR ATEIE o SBREDHEIT =K -

Joi i R TP &
Y yam3 ~ yam7 ~ yaml11 ~ yam15 % yam17 S8

PR (BEAE AU ~ S2rhagige DUR re i B 25 b i
At B Z kR > 582 PDA | EfP 30°C REARRS

RS KRzt WHERE L pH 7.5 Z 85 (0.5%
phosphotungstic acid * & 0.1% bovine serum) 41 » F
LA Hitach -7000 HY%Z#:E 2 T BAMEE DL 20 S EETERHT
W RE ~ #EE LU N A 1Y AU RE -

A EE AL E

EHY yam3 ~ yam7 ~ yaml11 ~ yam15 & yam17 5§ »
IR HITE PDA #HA F 30°C TEEE—K » #IT
YA AR (LA S C : RRERR G (8 (KOH) MG »
wENE MR 70 GEab/35iABE > O/F test) » FE &R
KBS (arginine dihydrolase) HIE » 55°C N 24K
REJT > HHHIE (gelatin) WRILEES] » #&Hn (starch) 77 ERE
77 > AL (oxidase) WIE » 10% NaCl Z4HKRET] > &
FALEENS (catalase) MG » BEILZIEES (tyrosinase) H]
5E o WEKE 2 AR (production of levan) * JE (pecto-
lytic) 73R RE ) B KR A HE ) 2 I E o

Biolog S
& yam3 ~ yam7 ~ yam11 ~ yam15 & yam17 5§
Pk » 552> BUG (biolog universal growth medium, me-
dium 36 g, Bacto agar 15 g) W H HREH{% » LU
HREEHZ I R RS TF buffer (0.4% NaCl, 0.03%
pluronic F-68, 0.01% gellan gum) A » A5 2 B A% 5
20% T » 57 BIAE Biolog GP2 [ JERZHAEFLIIA 150 ul
HEE IR - B 30°C FHE#E 16~24 hr » Z1RLIERH
i B R 8 R A - AR R A B G B Biolog
GP2 HFH# (Biolog 6.1kk) H1EL¥S » DIskire HAH/E -

N Wit s o B S

H{ yam3 ~ yam7 ~ yam11 ~ yam15 & yam17 &
B BIREE S TSA (BBL tryptic soy broth 15 g, agar
20 g) WEEEHEH > BT RR > HUE N BB
1 Sasser @ Fril 2 75T IR R 2047 2 (D E
{t (saponification) : ZE/IA 1 ml reagent 1 (NaOH 15 g,
methanol 50 ml, ddH,O 50 ml) * Z#% 5-10 sec » 100°C7K
% 5 min » FHRE 5-10 sec > 100°C /KA 25 min 5 (2)FH
At (methylation) : A 2 ml reagent 2 (6 N NaOH 67
ml, methanol 55 ml) » 2% 5-10 sec > 80°C /KA 10 min °
WAGAE (B KH) 5 (3)ZEHL (extraction) @ A 1.25
ml reagent 3 (85% Hexane 50 ml, methyl-tert butyl ether
50 ml) i FNRZ) 10 min > FRER DG BEIRE-T
IKIG s (4)HBYE (base wash) @ JIIA 3 ml reagent 4 (NaOH
1.08 g, ddH,0 90 ml) > " FEZ] 5 min » FREFITE
oG TE % o AR AT R B K A GUVE - A
fgrh 2 LB E R N > g e eI g 23



IFE GC /NVE o SCRlATRR BRI » LUSEAH @ i 3
GC-MS (HP 6890N, USA) #7734 » ifiLL MIDI Sher-
lock” Microbial Identification System (MIS) Z & Kl 7
LSS IR o

VRS |- BER & W R S b

EI yam 1~20 55 20 R PRIERALE R - B L
Bacillus JBWMN.Z B. amyloliquefaciens B (JEA7 At 5 16
FRE) M B. cereus/thuringiensis A (Il N E Xk 1)
TER SR A HEEAE PR II2A 100°C 10 min > FffOHEH
£% 10,000 rpm 1 min f&H FI5HR DNA » %0 2.5 ul 7F
%5 DNA 57 > LL SE2-10-f / SE2-10-r (L5 71 EtR %
sequence characterized amplified region [SCAR] Z 77 =
Makat > ¥ B. pumilus WIREE 1) B
1T PCR $7E © 5 TR 8.0 uM » 7 HINMA PCR %%
S HE) : 5.0 mM dNTPs » 1.0 units/ul Pro Taq DNA poly-
merase (Protech Technology, ROC) Ll 2.5 ul 10X #J)%
[ #B 1377 (50 mM Tris-HCI pH 9.0, 15 mM MgCl,, 50 mM
KCl, 1.0% Triton X-100) » #8 )< JEREFE S 25 ul - PCR 1
WEGELESE L 94°C K 1 min > Z1%3E1T 94°C 30 sec
58°C 1 min > 72°C 1 min » 3 35 {EfEIR » fi% FHEIT
72°C 5 min 1 {H{EER - 5] ¥R ER < =Y HILL 1.5%
agarose (1 X TAE buffer) Z K77 H7 (100 V) » ilfi LA Gen-
100 DNA ladder (GeneMark Technology, ROC) 5 A/|M&
% - Fets LI Z$E (ethidium bromide 0.5 ug/ml) Ff
Bzt > WA R -

16S rDNA €7 L #i e

Y yam3 2 yam11 /£ NA R 3 b2 B —F % -
Ll DNeasy plant mini kit (QIAGEN, Hilden, Germany)
(s t88 DNA % » FIfHlE 16S rDNA universal primers
£8-27/r1510 " 31T PCR YME » 5] TIREHT 10 uM >
PRI PCR #% [ EY) 1 5.0 mM dNTPs > 2.5 units/
ul RealTaq DNA polymerase (Real Biotech Corporation,
ROC) *» LI 5.0 ul 10 X JPCR X FEARTEIK » #8/ FE HE
Fif% 50 ul © PCR HHEMGE(TSELL 94°C S 5 min » 21%
AT 94°C 30 sec » 55°C 30 sec > 72°C 140 sec > 4k 30 i
GER » FRPR ST 72°C 5 min 1 {E{EER - IR E 2 EY)
HILL 1.0~1.5% agarose METTFEUK AT » AT 1S Fr Bt
{TE (sequencing) * FHI$FF91|LL NCBI (National Cen-
ter for Biotechnology Information » &[5 B 5 AE )R
EEHLL) #1 SDSC-Biology Workbench (Y1 AEE: 2 B2
b oF B R e E S H L) 2 BLAST #£2X (Basic Local
Alignment Search Tool) #1791 LLEf o
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BUpsHe J1ikbs

BB 0L vy D8 R 1 A ARSI A 17 B K
AERFEOAERE o IHAREET ~ FoEnE ~ HZRHE ~ [LEE K
FEERNE K0T » FIR 75% WRGIHER > 1 EEAFEY)
PR E A BRI o FHUE R yam3 ~ yam7 ~ yam9 ~
yaml1 ~ yam15 & yam17 » i LL Pectobacterium (J7J& >
Erwinia) carotovorum subsp. carotovorum Pos17 5 Bur-
kholderia cepacia (BCRC13208 ; W§EH & LHAT) 7 AlER
BRRE - (8 A BOE B Y S BB B i e - LLER
LR BEATEY) - BERBURTSIE -

SEFEAZ P

] F 358 4K [B] A2 8 §15 (paper disc diffusion
method) V' & NA 52 1 IHIE HEA LI ZE B P AN [R]
BN [FR L 2 A2 TE o B EMRIRERS 10° cfu/ml 735X
0.1 ml » &> 0.8% /KIEfE (water agar) 71 » FFE R NA
Pt b s R AR SE R R RS RIR R » 70 RIHL 0.14
ml R ERS 13 mm HYERRVERT | REIAL 3 (6 S
48 7 YEARIENEE > i LIS ML K Z S AR BN AR 5 I > 18
FEh MR 2~3 K% o HIRADHIEA) © B yam1~17
517 BRI BEE R - fEEL 10 FEEERIAN T « BEPY
IR (streptomycin + tetracycline » 5 in ¥4 it =58 »
& /N\A]  10.0% SP) ~ §lf#ZE (streptomycin * Fih %
FALEREE > SERAFE] 0 12.5% SL) ~ ZAREE#E (thio-
phanate methyl + streptomycin * ¥4 S ZOE R * Hfd
/3T > 68.8% WP) ~ 55532 (kasugamycin > B4 5
ek » KESAE T » 2.0% WP) 3 & S| E a7 2 g
AL (copper oxychloride » P ¥4 i FL 0 » 7 fik
23F] > 85.0% WP) ~ @RALH (copper hydroxide > Fih
# B EZ » kocide chemical corporation * 77.0% WP) ~
—JCHRIESR (tribasic copper sulfate ° P e R 0
HE{L T/AF] » 27.12% SC) 5 & #¥5h FALER| 2 %54 )Y
I (mancozeb * P L EE - 200 » HFAF] > 80.0%
WP) : {RAFHEER] 2 52158 (kasugamycin + copper oxy-
chloride » P ¥ REHEHUAS » RIES(LT > 81.3% WP) 5 I
L REZET, 2 R R AR (oxolinic acid * ¥ EEE » (E
JACERLNT] > 20% WP) » & SR 5 IR LA 2R PUFfTS o

S

e

FH ] P £ S B ALUTE P | L1 B8 29 8 > W3 A AN LA
TEEHERBE ~ JA B BB - R (& 1, 2)
0 B A HE AR 2R - 1L S B TS 2 M
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RS RISt B S R R N > B TR 6 hr
P B B BT RS A e BB B - 000 B w AL > 2
1% ST P B 0 BEE A8 2B R o DUSEAS v 7% 5 AN T
PERE L ZE > TRBERETE 48 hr SRR RAGER B
IR ZIRBE » AN AR Bt » S8 1 2 38
TIEE 2 BENRAE i n ] R a(L ¢ BEfE 3 RiRfLL
B R R/ NS o AR ¢ 4 RAR KRR Ol A
&5 5 RILHE A LRBE S - (a2 th s e £ 8
f  — 2 AR B B o RS 25w (& — o
3) > BTN K B e 2 PR o (HEE th R R BN

B AHAE L ELOM E B - i B B A I
HEZE 5 11~18 REFEERRAIEEM (& — > 4) > E=E
R BALEL - B EH TR -

IR R &

f> PDA sEgedk F RSP HE S AR R
FEEDLER 2R » DL KOH HIRAHRS SRR PR o Bl RS 1
» TEM B BT (8 > 1) < 858 5 RIRZI
PRI DUBER BN A » WA T RURE RS DI % B s
HAESE T o DB (AR S B K I ([ — - 2,3, 4)

X

k {

[ — ~ ILIEEA G P BB 2 1 o 1 0 2 > 5 FH PRI 2 | LB (8 (1 2 RL3BRILIEE 5 2 @ ZE0R1LI%E) 5 3 - (1%
ORIl 3 5%) HERREZRE Bacillus pumilus — B 1% < JERRES 4 > Sl — B IR 2 NP -

Fig. 1. Symptoms of bacterial leaf spot of yam in Taiwan. 1, Early symptoms of yam leaf. 2, Field symptom showed dark le-
sions and necrosis of yam leaf. 3, Leaf symptoms were shown one week and 4, two weeks after inoculation.
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& — ~ Bacillus pumilus 2 %35 2\ RAHER (TEM) 8122 o 1 » 5 yam3 EEZBAEMEE 2 0 BiEE 5 KigEd.2ol
TER AT (WiBAARHE) 5 3 » WA PO RS 2 R0 > 4 0 PAE A7 M R 8 2 K b

Fig. 2. TEM micrographs of Bacillus pumilus isolated from yam in Taiwan. 1. Peritrichous flagella; 2. Oval shape of en-
dospore (arrow); 3. formation of terminal endospore; and 4. formation of subterminal endospore.

2~ BRI L SERI B PERE B B 2 AR B A (LA

Table 1. Physiological and biochemical characteristics of Bacillus pumilus isolated from yam

Bacillus pumilus Strains Curtobacterium flaccumfaciens

Characteristic | Bacillus pumilus® , 3
from yam pv. dioscorea
KOH test G(+)* G(+) G(+)
Spore forming + + -
O/F test O/F O/F O/F
Oxidase - - -
Growth at 55°C + + ND
Catalase + + +
Arginine dihydrolase - - -
Gelatin hydrolysis + + ND
Pectolytic activity + + ND
Tyrosinase - - ND
Starch hydrolysis - — +
Levan — — -
Growth in 10% NaCl + + ND
Tabacco HR + + -
Acid from:
Cellobiose + - ND
Glucose + + +
Lactose V- - ND
Maltose V- - ND
Mannitol + + ND
a -Methyl-Glucoside V- - ND
Sucrose + + +
Trehalose + + ND

' Five isolates: yam 3, 7, 11, 15 and 17 were used.

% Data were cited from Saleh, et al., 1997 @,

* Data of Curtobacterium flaccumfaciens pv. dioscorea were cited from Wang, 2006
* G (+): Gram positive; O: oxidative; F: formation; +: positive reaction; —: indicated negative reaction; V-: 21~79% negative.

@7
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9o DR 2 B A

LIt 7520 AL Bl R g aibis - B (LA
B R i RIBReT) » BRI ERE » A R
BE ~ NEEICE - BERREG - A MR 2R » n]fE
10% NaCl & 55°C £ » JA By 70 fiRe 71 ke al Fl A
Cellobiose ~ Glucose ~ Mannitol ~ Sucrose 5 Trehalose

FNERAERR () -

Biolog ¢

LA Biolog it it RALAR L yam3 ~ yam15
yam17 i B. pumilus C ZFH{UMESS 0.66 ~ 0.64 ~ 0.17 3
yamll ~ yam26 ¥ B. pumilus B ZFHLMER 0.14 ~
0.38 5 yam7% B. licheniformis Z LB 0.19 ©

e WHTE LA 70 bt B 88

L GC-MS #ELTr M4 » 1551 yam BRITIAG IR
%E&igﬁ Cisoiso > Cisoiso > Cisoanteiso > Cisoiso > Cigo
Ci7:0 is0 B Ci7:0 ameiso * KFFTFFE FHiEE A MIDI Sherlock®
(MIS) EASE RHE LS » 5 R ER yam3 ~ yam7 »
yaml1 ~ yam15 J yam17 fH{EUEE 73 A5 0.735 ~ 0.663
0.729 ~ 0.737 k2 0.745 (38=) » £F& B. pumilus Z B4R
% 98.76~99.21 % °

P | -5 5 il UL S M 53 B

LA B. pumilus Z5—£5] %t SE2-10-f / SE2-10-r
1T PCR 4 » A5 RERHEEAZ 20 PR 1LISER R R A
AT g A NI RS 500 bp Z BT DNA 1§45 » 1M
5 B. amyloliquefaciens B (BRI S UIRE) K B.
cereus/thuringiensis A (N SEAFE/FF /1) HIHEAT{A[{5
L (8= -

16S rDNA & 5> B 8 7¢

LU 16S rDNA HE 25 1% £8-27/
r1510 #£1T PCR H70& » 72 Al{EFE K yam3 B yamll 15
FK/ NV 1,404 2 1,339 bp 2 DNA R EX © It Bt
1T DNA EFFrthitz » HFFEF 5120 BLAST #2044
= NCBI Fl] SDSC-Biology Workbench 1% 5 & F} i rh
M3 - 45 RBER yam3 ~ yam11 FEEREL B. pumi-
Ius (isolate EI-44-7 Eil strain BOH116 GenBank accession
number 437155 AJ494734 K AY94753) » H 16S rDNA
o R YIEE 99~100% FHETE 5 M yam3 ~ yam11
REL C. flaccumfaciens 16S rDNA (isolate SAFR-001
K¢ strain 2PO4PE GenBank accession number 73 5l 5
AY 167859 J EU977762) » H16S rDNAES /> F2 51 [E1fY
FHTF) (5 81~83% ©

yaml7
2.5X1.8~5X3
6.5X5~6.7X5.2
3.5X3.3~5X4

yaml5
2X1.7~3.5X3
1.8 X1.5~5X4
4.5X3~5.7X4

yaml1l
1X0.5~4.5X2.8
4.5X3~6X4.5
3.3X0.5~4X3.5

Bacillus pumilus

yam9
0.5X0.3~4.2X3.5
1X0.8~6 X4
4X3~6.7X3

yam7
1X0.5~4.7X3
1X0.5~4 X3
5X4~6.5X5.2

yam3
5X4~6.5X5

acia
(BCRg 13208)!

Burkholderia
ce,

22X1.6~2.6X2  0.5X0.3~3.5X2.7
0.5X0.4~1.1X0.7
1.1X0.4~1.4X1

Gy

J1Hl

u

A
carotovora subsp.

carotovora (Pos 17)"
2X1.5~3.5X3.5
3.5X3~5.5X4
4X3~47X4.5

Pectobacterium
! Bacterial strain used in this test.

3.5X23~42X35°

EELR B BUAER

e
N

4

~ 1l

Table 2. Tissue maceration test of yam-isolated Bacillus pumilus strains

* Numbers indicated the range of rotten area (cm®) caused by the given strain.

2 Strain showed ability to macerate plant tissue (+) or not (—).

Solanum tuberosum L.

(potato) / tuber
Brassica rapa.(chinese

Plant / tissue
Dioscorea spp.
(yam) / tuber
Daucus carota
(carrot) / root
Allium cepa L.
(onion) / bulb
cabbage) / petiole

=
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fiEl — ~ FEH] PCR £eifr A5 ¥} SE2-10-f/ SE2-10-r #%E |LIZEA R PEZEBE SRR © M > 100 bp DNA marker ; 1 > negative
control s 2 » Bacillus cereus/thuringiensis A (AN ERH/E1E) s 3 B. amyloliquefaciens B (BT AL S AR )
4~23 PR > yam 1~20 (LLIZEME M IEBERIE > B. pumilus) °
Fig. 3. Identification of Bacillus pumilus by using PCR with primer pair SE2-10-f/ SE2-10-r. Lane M, 100 bp DNA marker;
lane 1, negative control, lane 2, Bacillus cereus/thuringiensis A, lane 3, B. amyloliquefaciens B, lanes 4~23, B. pumilus
strains yam1~20 isolated from yam.

R =~ |EEEPRE Bacillus pumilus 2 NGB AR

Table 3. The fatty acid components of yam-isolated Bacillus pumilus strains

Fatty acid yam3 yam7 yam11 yaml15 yam17 Reference'
13:0 iso 0.28 0.28 0.29 0.24 0.43 0.92
12:0 iso 30H 0.03 0.03 0.04 0.04 0.10 ND’
14:0 iso 1.31 1.41 1.30 1.14 1.75 ND
14:0 0.48 0.29 0.44 0.30 0.66 0.87
15:0 iso 50.82 50.7 50.68 52.98 53.01 61.15
15:0 anteiso 23.35 21.71 2491 20.43 26.38 16.95
16:1 w7c alcohol 0.36 0.95 0.38 0.93 0.51 0.90
16:0 iso 4.13 4.21 4.24 3.58 3.39 2.47
16:0 anteiso 0.05 0.08 0.04 0.08 0.04 ND
16:1 wllc 0.30 0.55 0.32 0.67 0.54 ND
16:0 1.94 1.42 1.87 1.40 1.66 2.30
15:0 iso 30H 0.15 0.15 0.13 0.15 0.13 ND
15:0 20H 0.04 0.05 0.04 0.05 0.08 ND
17:1 iso w10c 0.85 2.53 1.00 2.84 0.96 ND
Sum In Feature 4

(17:1 anteiso Bfiso 1) 0.31 0.72 0.31 0.72 0.34 ND
17:0 iso 7.71 8.93 8.27 8.84 5.66 6.04
17:0 anteiso 5.29 5.04 5.20 4.89 3.66 2.56
16:0 iso 30H 0.04 0.04 0.04 0.04 0.06 ND
18:1 w9c 0.07 0.05 0.03 0.05 0.08 ND
Sim Index 0.735 0.663 0.729 0.737 0.745 ND
Result from date base B. pumilus B. pumilus B. pumilus B. pumilus B. pumilus B. pumilus

' Data are combined by referring to Galal, et al., 2006 "*
* ND: not detectable.
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BUBRE 135

TR 111 48 73 e 20 By BT R B A (LI S B 2 B
HBUREHES] » B P. carotovorum subsp. carotovorum Pos17
(Pcc) B B. cepacia BCRC13208 (Be) HIEUEHE ) LLis -
BURHE S 9895 B B. pumilus > Pcc » Be » H ¥R
WRARAESREC R IABA (LB » WL R (K 5 B MiAE
FIZ i E AR yam WREHZR BN E A BUERE
11 B E R EIRPR yam11 K yam17 EEUE
HEJT > BEIFE yam3 ~ yam7 ~ yam9 & yam15 {E{ERE L
e - NEBUERETT s FrAMIELZ yam WPREERE(E
e BB b o SRR E AR K > H R MR
tata > BUSHES I Pec K Be 7 5 HEFRAT HIFE & BLIR
I FiFE yam7 ~ yam9 Jz yam15 & EEUERES] » EE
yam3 ~ yam11 & yam17 RIS » SRS EBUERE
F) e

SRR

A 17 PRIVEERIFE PR L 10 FEEERIAE — (50
BREE T HETT RS VE MG - 45 SRR T (A 281 7E 3
AZUREE T BHIEU LSRR 2 A R IR (%
VU - HHNHECR 2 58 55 OFe 7 R PRI ~ G Y 2R 1l
3 BERLU ~ 2 PRBEEGR ~ @R LER ~ it R AL
B~ SRR ~ = UM ~ 2R B G R

o i

Gt 7R A AR I T BT 10 B 5 R ) 568 BB o e B
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Table 4. Growth inhibition of Bacillus pumilus by various agrochemicals at different concentrations

No. of strains inhibited/ Inhibition zone

Chemical Dilution fold No. of strains tested (cm in diam.)
Streptomycin 1500 17/17 0.47-0.90
(12.5% SL) 1000 17/17 0.53-1.07
500 17/17 0.73-1.20
Streptomycine 2000 17/17 1.20-2.13
+ Tetracyclin 1000 17/17 1.50-2.53
(10.0% SP) 500 17/17 1.77-2.87
Thiophanate methyl 1500 17/17 0.80-1.37
+ Streptomycin 1000 17/17 1.00-1.50
(68.8% WP) 500 17/17 1.17-1.73
Kasugamycin 400 4/17 0.03-0.20
(2.0% WP) 200 13/17 0.07-0.53
100 17/17 0.23-0.83
Kasugamycin 1500 16/17 0.20-0.90
+ Copper oxychloride 1000 16/17 0.37-1.00
(81.3% WP) 750 16/17 0.40-1.07
Copper oxychloride 750 16/17 0.33-1.00
(85.0% WP) 500 16/17 0.40-1.07
250 16/17 0.50-1.23
Copper hydroxide 1000 16/17 0.13-1.13
(77.0% WP) 750 16/17 0.33-1.23
500 16/17 0.43-1.33
Tribasic copper sulfate 1000 17/17 0.10-0.90
(27.12% SC) 500 17/17 0.27-1.07
250 17/17 0.50-1.20
Oxolinic acid 2000 17/17 2.23-3.57
(20.0% WP) 1000 17/17 2.23-3.73
500 17/17 2.33-3.83
Mancozeb 1000 17/17 0.70-1.63
(80.0% WP) 500 17/17 0.83-2.03
250 17/17 1.17-2.20
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Abstract

Hseu, S. H.!, Lai, W. C.", Hung, Y. H.?, and Deng, T. C.** 2010. Yam bacterial leaf spot caused by
Bacillus pumilus. Plant Pathol. Bull. 19: 213-224. (' Department of Plant Protection, Fengshan Tropical
Horticultural Experiment Branch, Taiwan Agricultural Research Institute. Wenshan Rd. Fengshan,
Kaohsiung, 83052, Taiwan, R.O.C.; > Department of Biotechnology, Asia University, Wufeng, Taiwan;
*Plant Pathology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung,
Taiwan, R.0.C.; * Corresponding author, E-mail: tcde@tari.gov.tw)

In 2008, a new, moderately sever bacterial leaf spot disease was found on yam (Dioscorea spp.)
leaves in commercial plantations throughout the central and northern Taiwan. At early stage, infected
leaves showed brownish, water-soaked lesions. Later, the lesions turned black with yellow halos. In
severe cases, the diseased leaves become wilted and eventually fall. The causal agent of the disease
was isolated and identified to be Bacillus pumilus based on the results obtained from Biolog, fatty acid
analysis, polymerase chain reaction with specific primers, and 16S rDNA sequencing. The pathogen is
capable of digesting pectate on CVP medium, macerating potato and yam tubers, but it cannot macerate
the petioles of Chinese cabbage (Brassica rapa). Disk diffusion tests were conducted and showed that
oxolinic acid has better control efficacy in comparison with the other 9 commercial pesticides. This is
the first report of Bacillus pumilus that causes yam leaf spot disease in the world.

Keywords: Dioscorea spp., leaf spot, Bacillus pumilus, agrochemical screening



