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Innocence Golden Sun Black Eyed Beauty Star Light
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Neroli
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Table 1. Characteristics of the 96 isolates of soft-rot Erwinia
isolated from colored diseased tissues of callalily

Tegitem Reaction®  No. of isolated Erwinia
Ecc.? Ech. Postive Negative
Pectate degradation + + 96 0
Potato soft rot + + 9% 0
Gelatin liquefaction + + 96 0
Growth in 5%NaCl + - 96 0
Growth at 39 - Vv 0 96
Sensitivity to penicillin (2 units) + v 96 0
Sensitivity to erythromycin (154 g) + 0 96
Phosphatase - + 0 96
Lecithinase Vv 0 96
Blue pigment on YDC - \Y 0 96
B -galactosidase test + + 96 0
Acid production from:
Galactose + + 9 0
Lactose + Vv 9 0
Trehalose + - 9% 0
Maltose - - 0 96
Melibiose - \" 0 9
Raffinose + + 9% 0
Melezitose - - 0 96
methyl a -d glucoside - - 0 96
Cellobiose - Vv 0 96
Palatinose - 0 9
Inulin - V 0 9
Dextrin - 0 9%
Dulcitol - - 0 9%
Ethanol - + 0 9%
Utilization of :
malonic acid - + 0 9%
Galacturonic acid + + 9% 0
Loy positive;  : negative; V: variable.

% Ecc, Erwinia carotovora subsp. carotovora  Ech, E. chrysanthemi.

Pink Dominque  Pink Opal
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1~2 12.5% 200
30
50
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Table 2. Disease incidence of various cultivars of callalily
infected by Erwinia carotovora subsp. carotovora in the field

Name of cultivar Color of spathe Disease incidence(%)*

Table 3. The effect of different culture media on disease
incidence of bacterial soft rot of callalily caused by Erwinia

carotovora subsp. carotovora.

Cultivar

Disease Incidence (%)*

Black eyed beauty = Cream-lemon 375
Black magic Clear-yellow 80.0
Butter scotch White-cream 425
Cameo Cream-peach 77.5
Chianti Rich burgandy 67.5
Chrystal glow Rose-pink 47.5
Domingue Red 10.0
Florex gold Dark yellow 80.0
Golden sun Dark yellow 375
Hazel marie Apricot 40.0
Innocence Light yellow 40.0
Inspiration Apricot 17.5
Lavender petite Lavender 275
Majestic red Blood-red 75.0
Melody Coral-pink 375
Neroli Clear orange 62.5
Pacific pink Deep rose-pink 15.0
Pink opal Coral-pink 25
Pink persuasion Rose-pink 55.0
Pot of gold Golden yellow 75.0
Rose queen Purplish-red 80.0
Sensation Salmon apricot 50.0
Star light Milk white 35.0
Soft glow Coral-pink 375
Treasure Yellowish red 85.0
Vanity fair Light yellow 325

! Disease incidence (%)= average of percentage of infection

plants, 50 plants per cultivar.

A)

©)

Soil  Peatmoss Mixed medium?

Black eyed beauty 275 10.3 0
Butter scotch 225 12.5 0
Cameo 70.0 6.6 0
Chianti 57.5 13.3 0
Chrystal glow 42.5 83 0
Dominque 7.5 5.0 0
Florex gold 72.5 6.7 3.3
Golden sun 35.0 13.7 6.6
Hazel marie 30.0 10.0 0
Innocence 40.0 41 0
Inspiration 10.0 16.6 0
Lavender petite 175 7.1 0
Majestic red 75.0 14.8 0
Melody 275 20.0 0
Neroli 375 11.6 0
Pacific pink 7.5 16 0
Pink opal 25 4.7 0
Pink persuasion 52.5 115 0
Pot of gold 775 33.3 6.6
Rose queen 75.0 6.6 0
Sensation 40.0 13.3 0
Soft glow 325 16.6 0
Star light 225 14.2 0
Treasure 825 33 26.6
Vanity fair 20 6.6 0

! Disease incidence (%)= average of percentage of infection
plants, 50 plants per cultivar.

2 Mixed medium contains peatmoss, perlite and vermiculitein a
ratio of 1:1:1.

8 11 ( )
(streptomycin + tetracycline)
(copper oxychloride + mancozeb)
(oxine copper+copper hydroxide)

( ) 250
24
1000

24
« )
C-mix 1 ( + +
( 500 )
C-mix 1
C-mix 1
25 Star light Golden Sun  Rose Queen
(
)
C-mix 2 ( ( 700 )+
( 500 )+ ( 700 )+ (
500 )+ 0.1% )
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Fig. 1. The comparison of cultivation of callalily by use of
culture bag and soil for control of Erwinia soft rot disease. A:

— —

disease incidence; B: tuber weight; C: tuber diameter.
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Table 4. The sensitivity of the soft rot Erwiniaisolated from callalily to different chemicalsand microorangisms/bioagents.

Inhibition zone (cm)

Treatment 250X° 500X 1000X
ohr? 24 hr Ohr 24 hr 0hr 24 hr
Chemical
10%streptomycine + tetracycline SP. 10 1.6 0.8 11 0.8 0.9
68.8%thiophanate methyl + streptomycin WP. 0.5 0.7 0.3 0.5 0.2 0.2
63%copper oxychloride + mancozeb WP. 0.7 15 0.7 11 0.6 1.2
77%curpic hydroxide WP. 0.4 0.5 0.3 0.5 0.3 0.4
40%o0xine-copper+copper hydroxide WP. 0.6 0.4 0.3 0.3 0.2 0.2
81.3%kasugamycin+ copper oxychloride WP. 0.3 0.6 0.2 0.4 0.1 0.4
27.12%tribasic copper sulfate SP. 0.3 0.6 0.2 0.3 0.1 0.1
12.5% streptomycin S. 0.5 0.8 0.3 04 0.1 0.2
Microorganism/bioagent 4
ST(NCHU) 0 0 0 0 0 0
BS(-)(NCHU) 0 04 0 04 0 0.3
BSS(=)(NCHU) 0 0.3 0 0.1 0 0.1
BS(S) (NCHU) 0 0 0 0 0 0
DCB-1A(DCB) 0 0 0 0 0 0
DCB-1B(DCB) 0.1 0 0 0 0 0
DCB-3(DCB) 0 0.3 0 0.3 0 0.1
DCB-4(DCB) 0 0 0 0 0 0
DCB-5(DCB) 0.1 0.2 0 0.1 0 0
BS(Bio-Reserch Com.) 0 0.1 0 0.1 0 0
BS 001(NCHU) 0 0 0 0 0 0
BS 006(TDAIS) 0.2 04 0.1 0.2 0 0.1
CK 0 0 0 0 0 0

L Filter paper disks (0.5cm in diameter) dipped with tested agents and then putted onto NA medium. The plates were inoculated with
Erwinia isolates by sprayed and incubated in 30  for 24 hr.

2 Dilution folds of tested agents.

3 Incubation time (hr) in 4  before inoculation.

4 ST Streptomyces saraceticus; BS,BSS: Bacillus subtilis; DCB-1A,1B: B. subtilis, DCB-3,4: Pseudomonas sp; DCB-5: Streptomyces
saraceticus; ST, BS(-), BSS(=), BS(s) and BS001were provided by National Chung Hsing University; DCB agents were provided by
Development Central of Biotechnology). BS 006 was isolated from farms of Taichung District Agricultural Improvement Station.

0.5%
C-mix 2 ( ( 700 )+
( 500 )+ (700 )+ (500
) +0.1% )
1. . 1997.
_ o1 81pp.
McGuire 2. . 1993. (Zantedeschia spp.)
() 5:4-5.
Kelman 49 3 1994,
63 pp.
Funel @ 4. . 1997.

. 153 pp.
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Table 5. The effect of a mixed-chemical (C mix 1) on control
of tuberous bacterial soft rot in different cultivars of callalily
in a culture medium®

113

C-mix 2

Table 6. The effect of amixed chemical (C-mix 2) on control
bacterial soft rot of different cultivars of callalily in the
field.

; Disease incidence(%)? : Disease incidence (%)*
Cultivar name C-mix1° CK Cultivar name C-mix 22 CK
Black eyed beauty 10.3 13.3 Black eyed beauty 0 62.5
Butter scotch 0 0 Butter scotch 25.0 42.5
Cameo 4.7 6.6 Cameo 0 87.5
Chianti 0 13.3 Chianti 8.3 715
Chrystal glow 8.3 20.0 Chrystal glow 0 62.5
Dominque 0 0 Domingue 16.6 60.0
Florex gold 33 6.7 Florex gold 0 90.0
Golden sun 13.7 0 Golden sun 0 45.0
Hazel marie 0 10.0 Hazel marie 8.3 70.0
Innocence 0 0 Innocence 25.0 57.5
Inspiration 16.6 53.3 Inspiration 8.3 30.0
Lavender petite 0 0 Lavender petite 7.1 55.0
Majestic red 0 6.7 Majestic red 214 80.0
Melody 29 20.0 Melody 0 50.0
Neroli 116 76.6 Neroli 8.3 825
Pacific pink 16 33 Pacific pink 0 325
Pink opal 4.7 20.0 Pink opal 8.3 20.0
Pink persuasion 0 3.3 Pink persuasion 0 82.5
Pot of gold 10.0 333 Pot of gold 0 80.0
Rose queen 3.7 6.6 Rose queen 8.3 92.5
Sensation 9.0 13.3 Sensation 7.1 85.0
Soft glow 0 0 Soft glow 55 70.0
Star light 14.2 6.3 Star light 0 70.0
Treasure 33 86.6 Treasure 64.2 92.5
Vanity fair 0 0 Vanity fair 16.6 72.5

! Peatmoss (Flora No.4) was used as culture medium.

% Disease incidence (%) = average of percentage of infected
plants, 50 plants per cultivar.

3 C-mix 1 (amixture of streptomycin 500X, streptomycin +
tetracycline 500X, and oxine-copper + copper hydroxide 500X)
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ABSTRACT

Chen, C. W.1,3and Lin, C. Y.2 2000. Control of Erwinia Soft Rot Disease of CallaLily. Plant Pathol.
Bull. 9:107-114. (* Taichung District Agricultural Improvement Station, Council of Agriculture, Changhua;
2 Taiwan Agricultural Research Institute, Council of Agriculture, Taichung; * Corresponding author, E-

mail: chencwol @tdais.gov.tw, Fax No: 04-8524784)

The bacterial soft rot disease of callalily (Zantedeschia) caused by Erwinia carotovora subsp.
carotovora is alimiting factor for cultivation of the cropsin Taiwan. This study reported some effective
control measures, including cultivars, culture media and chemicals, for reducing the serious disease in the
field. Among 26 cultivars of callalily tested in the fields, Pink Opal was lest infected (2.5%) by the Erwinia
soft rot bacterium. Infection rate of 3 other cultivars was less than 20%, and these cultivars included
Dominque, Inspiration and Pacific Pink. Plants of 12 cultivars, including Chrystal Glow, Soft Glow, Hazel
Marie, Lavender Petite, Butter Scotch, Innocence, Golden Sun,Black Eyed Beauty, Star Light,
Sensation,Vanity Fair and Melody, were 20-50% infected. Whereas 10 cultivars, including Florex Gold, Pot
of Gold, Majestic Red, Pink Persuasion, Cameo, Treasure, Rose Queen, Black Magic, Chianti and Nerali,
were highly infected (infection rate > 51%). Compared to those of planted in soil, tubers of callalily
cultivated in culture bags or in pots containing artificial media, such peatmoss+vermiculate+perlite, were
less infected with the bacterial soft rot disease. Meanwhile, plants of callalily grew much better and
produced better tubers both in quality and quantity. More effective chemical bactericides were selected for
control of soft-rotting bacterium. Among 8 chemical bacteriocides and 12 microorganisms/bioagents
screened, three chemicals including 10% streptomycin + tetracycline, 63%copper oxychloride + mancozeb
and 12.5% streptomycin showed high effectiveness in inhibition the growth of the test Erwinia bacterium.
Application of achemical mixture C-mix1 (a mixture of 12.5% streptomycin 500X, 10%streptomycin +
tetracycline 500X, and 40% oxine- copper + copper hydroxide 500X), compared to the chemicals used
individually, to tuberous could stimulate tuber budding and reduce disease incidence of soft rot. Another
chemical mixture C- mix2 (mixed with streptomycin 700X, streptomycin + tetracycline 500X, oxine-copper
+ copper hydroxide 700X ,casicum and magnesium solution 500X and chloral 1000X) sprayed to calalily
plants also decreased infection of tubers by the soft-rotting bacterium and promoted tuber budding and plant

growth in the field.

Key words: bacterial soft rot, calalily, control method, Erwinia carotovora subsp. carotovora



