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BTS2 SRR AT GLFE Pectobacterium (RIS Erwinia) carotovora subsp. carotovora (Ecc)
Pectobacterium (JR[&>Erwinia) chrysanthemi (Ech) o 275 FH[H figh <€ R 5 o AH AR SR s A= 1%
& » 3 BRI B BE R S LUV G (—~ =) AR B AR 2 > HRES i A »
LLEc3F/Ec4R 7| ¥l 5 i 25 SRAHIE] o LLEc3F/4R 5| -F ¥k A [N A A Hfstiigk
HAJ i <€ Re 5 AR G SRR AN SRS B o AR U H ~ S H Bt H 5y FREURR S AT Al

£ Ecc ¢ Ech RSN » 52— H ~ = H K P9 H P

IR > AHE] Ech e

G R kI E] Ece — k)R

BRgEER : (.25 - MR PEEEN - PCR - Al

{BFE.Z 5 (Ornithogalum saundersiae Bak.) 953
5% Star of Bethleham » B4 » & HEHG
J& (Ornithogalum) Wik SAEY) » XA K KEEM (Giant
chincherinchee) * 3 26 FA 18 FRERER AESF 7202 © [KI4E
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Fig 1. Symptoms of bacterial soft-rot of Star of Bethleham. Naturally infected bulb (1), leaves (2-3), plants (4), and
artificially inoculated plants at 1 (5) and 2-3 (6) days post inoculation with mixed suspension of Pectobacterium (Erwinia)
carotovora subsp. carotovora (Ecc) strain Os42 and Pectobacterium (Erwinia) chrysanthemi (Ech) strain Os50.
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J&) #HA% » LA RIS 21.7 % K 313 % (F—) » BR
FH T893 2 AR FIAL 2 5 BRI 6 3% AR R B 07 T e
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Table 1. Occurrence of symptoms and detection of soft-rot pathogens of Star of Bethleham plants in the field

Bulb Leaf
Part of tissue Soft-rot disease PCR detection (%) Soft-rot disease PCR detection (%)
incidence (%) Ecc / Ech incidence (%) Ecc / Ech
65.2% 43.8%
Out scale 64.1% 60.9 (Ecc) / 4.3 (Ech) 62.2% 31.3 (Ecc) / 12.5 (Ech)
. 13.0% 25.0%
Medial scale 7.8% 13.0 (Ecc) / 0.0 (Ech) 8.1% 18.8 (Ecc) / 6.3 (Ech)
Inner scale 28.1% 21.7% 29.7% 31.3%

17.4 (Ecc) / 4.3 (Ech)

18.8 (Ecc) /12.5 (Ech)
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Table 2. PCR detection of soft-rot pathogens of Star of Bethleham plants in the field at different time

Collected Average Temp. Pathogen Eee Ech Pathogen Eee Ech
date permonth detection  p p ph) (Beh/BcetBehy  9CCUOM (e BectBch) (Ech/Ecc+Ech)
) on scale on leaf
951204 18.9 12 7 (58.3%) S (41.7%) 12 3 (25.0%) 9 (75.0%)
960205 19.3 10 10 0 1 1 0
960313 20.7 6 6 0 1 11 0
960411 223 6 6 0 8 8 0
960514 26.5 1 10 (90.9%) 1(9.1%) 12 11 (91.7%) 1(8.3%)
960601 27.4 9 8 (88.9%) 1(11.1%) 1 8 (72.7%) 3 (27.3%)
Total 54 47 (87.0%) 7(13.0%) 65 52 (30.0%) 13 (20.0%)

' Data were obtained from Taichung ZE5 8L ] 225 1 @R fars HRRUEE R

5 FHEY 2 11 LLEC3F/Ec4R 5| F¥15#47 PCR K E™ »
Z A% EHE Uk oy B SR o e RO R AR R s AR
s s gERMER T > BB AE S HRIUESNE
FH ~ 7S Ay FrdR ik bl A Gk SCai 3 FokE Ak
2alig I E] BEce & Ech —FHEERJERRE - (H - H ~ =H
KoY H iR i IR Bec — RGN H o HA5R
SRR T > = A e S s e E] 12 £k
HRIEE » Ecc 7 Pk (LLZ% 58.3 %) » Ech 5 #k (LLAS
41.7 %) > BEFRRRILAGIHIE] 12 RRIEUEE > Ech $8% »
A9 Pk (ELZ55 75.0 %) » Ece B 3 Bk (L2355 25.0 %) 3
T Oyl s FER AR - SR E] 10 MK 11 KR Ecc
R B« = H fofih S R AR Al B 6 K 11 Bk
Ecc HRIGE : VUM (ol s 3 o isss ozl 6 K 8 B
Ecc #RIEE : A H ekl ozl 11 MEEg »
Hr Ece 10 £ (LLZE5 90.9 %) » T Ech 1 £ (LLAS
9.1 %) : ZEFy AHARAS IS 12 RRAOGHEREE » £ A Ecc
11 PR (EEASF5 91.7 %) » Ech 1 #k (LEAFS 8.3 %) » J<H
Dy SRR AR S O MRERIE T » Horh Ece 8 Ff (AR
7% 88.9 %) » T Ech 1 #k (FL2555 11.1 %) » BEF A%
I E] 11 PRERIEE > Ece 8 Fk (HL28£% 72.7 %) » Ech 3
PR (FEZSES 27.3 %) (3R © fd NMEH IR ERR RIS
R > B SR BER 1 S T2 AR RS R R A T
PCR ##l] > TEATAS M 144 (R S > SLAsdlE] 99 B
Ecc (LLAR15 83.2 %) » 20 £ Ech (LLAR15 16.8 %) » BT
SERABFIALZ SR PR J R B E SR 2 & Ece ¢ Ech >
{HLL Ece fF o Hof o 1538 Lefiti R Mirots HAS 5 th
REURRE —H IR o 25 U B B — RS B (Ece BX
Ech) » S SR7E [B]— {RES HIAR & A [RIREAS 2] —F R
TR ©

Dickey ¥ & 1971-1976 4] » H B A G il 44
16 #RJ& 99 Bk BT o> B 2 9% IR MH B 5% Ecc 0 Van
Steekelenburg 5 A 2 FAARTR] [ 44 1 BT SR 29
JFHIE £ Ecc » Davino 58 A © WFFE AFIZ AL FHdh

FHRE R HT Ech 51#E » Horita " #5H H A4 LS
seH1 Ech 5[#E » FE7fE RG] 26 1 LR i - {H K253
G ER 458 e SR ANIE] > 3 AT o I d RS 9 T A e g i
¥t AR AE o BISVE RHET > Bee o AR 5
28-30 °C » Ech Fo# RIS 34-37 C® s {HANFSE
LLPCR 7540 ANE] H 3 B Rl kAR L2 2
FERR i S TR RERE > o SR AU N R WIR I A 3 B
BRAEREIILL Bee fE (XD > Hbfhi—H ~ =ZH K
WA (A% B 193 »20.7 k& 223 C» i
FRRFE PRREEHL) FTHRIERT » Namlh s
Fr R AAD RIS Ece —FR RGN I » I Al BT
il Ech » Wi+ = H ~ A H KN AV (AR A
7% 18.9 2 26.5 % 27.4 °C » G RFHE PRI IGER)
PR Ak et A R0 8 ik - AN S B A AT
T HIE] Ece & Ech —FHERIENRE » {HLL Ecc ##4:LL
AR o RS SRBER Ece S Ech 8§/ ByRl e e i 5%
BAER > TR R IRATER 3% T B B nTREAF TE Ecc © 21 ff
e e EmtRs > B—H ~NHA -~ A Kk+2H
B[R] 44 A EFT H%E Bl RS A 1 P RS T 12 Tk -
FESFUE S H RO \HI RSP Bee J Ech ik J&
JRE o — AR+ A ERRAIA A E Ece —HiE
B o K L2 FE HY LS SR T RE B o IR A 2 M
B FOZE BT 3B B @ ARWFEHS R thfirm A~
B R5 1 5 | A FIARL 2 SR 68 995 1 9 Dl 18 A 4 m] RE A
Iﬁj °
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ABSTRACT

Hseu, S. H.', Sung, C. J.", and Lin, C. Y."? 2007. Occurrence of bacterial soft rot on Star of
Bethleham. Plant Pathol. Bull. 17: 145-150 (' Plant Pathology Division, Agricultural Research
Institute, Council of Agriculture, Wufeng, Taichung, Taiwan, R.O.C.; >Corresponding author, E-mail:

cylin@wufeng.tari.gov.tw)

A soft-rot disease was found on the star of Bethleham plants cultivated in Taichung Howli,
Chiayi Singang, Chunghua Tianwei areas. Symptoms were usually seen at the base of leaves or bulbs,
beginning with water-soaking spots that developed into light brown or black brown soft-rot areas in
late stage of infection. The diseased leaves or plants eventually fell down. Based on the physiological
characteristics and the results from the Biolog GN MicroPlate system, polymerase chain reaction
(PCR) and pathogenicity tests, bacteria isolated from the diseased tissues were identified as
Pectobacterium (Erwinia) carotovora subsp. carotovora (Ecc) and Pectobacterium (Erwinia)
chrysanthemi (Ech). Investigating the occurrence of soft-rot symptoms and PCR-detection using
Ec3F/Ec4R primers on bulbs and leaf tissues in the fields showed that the outer layer tissue (layer
1~3) has the highest disease incidence, followed by the inner tissue. PCR detection with Ec3F/Ec4R
primers of infected tissues at different time in the fields revealed that both Ecc and Ech could be
detected in May, June, and December on bulbs and leaf tissues, whereas only Ecc, but not Ech, could
be detected in the samples collected in February, March and April.

Keywords: Star of Bethleham, bacterial soft rot disease, PCR, detection



