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Biological control of gray mold on lily
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Abstract

Botrytis elliptica isolate BEQQ9 was isolated from lily plants. B. elliptica was selected as
the inoculum for further studies due to its consistent virulence to 3 tested varieties. Adding
1 % malt extract in Spore suspension promotes B. ell ptica to infect lily. Oriental hydrid
cultivar Casa Blanca of lily was the most susceptible cultivar. Seven hundred isolates of
microorganisms were isolated from lily plants and screer ed by dual and concomitant cultures
with B. elliptica. Six isolates of bacteria antagonists, i.e. 399~B1] - B128-B171~B190 and
B196, controlled B. elliptica on three lily cultivars in the greenhouse. Based upon the

identification by Biolog system, B99 and B] Il were  Burkholderia gladioli, B128 and B190



were Bacillus amyloliquefaciens and B171 ~ B196 were Bacillus megaterium. 1 ppm of
flusilazole ~ iprodione or 10 ppm prochloraz inhibited significantly ( p = 0.05 ) the growth of
B. elliptica on PDA plate. 1 ppm flusilazole or prochlorag+MgCl2 was able to inhibit
significantly ( p = 0.05 ) the growth of B. elliptica in PDA broth. 1 ppm flusilazole or
Prochloraz and 50 or 100 ppm iprodione ~ prochloiaz or prochloraz+ MgCI2 was able to
inhibit significantly ( p = 0.05 ) the germination o B. elliptica on slide culture. Bacillus
gladioli B111 ~ B. amyloliquefaciens B128 and B190 or flusilazole decreased the disease
severity significantly ( p = 0.05 ) in two field trials. The effects of controlling disease by B.
gladioli B111 - B. amyloliquefaciens B190 or flusilzzole lasted for 14 days at least in the

field.
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Tablel. Isolates and identifies tested in Botrytis elliptica on lilies
Isolates  Location Host Data

BEOO1 Nan Tou, Mei-Feng Lilium orietal(Casa Blanca) 1997.9.20
BE002 Nan Tou, Mei-Feng Lilium orietal(Marco Polo) 1997.9.20
BEO003 Nan Tou, Mei-Feng Lilium orie1tal(Casa Blanca) 1997.9.20
BEQ004 Nan Tou, Mei-Feng Lilium orie1tal(Casa Blanca) 1997.9.20
BEO0O0S Nan Tou, Mei-Feng Lilium orieatal(Casa Blanca) 1997.9.20
BE0OO6  Nan Tou, Mei-Feng Lilium orie1tal(Casa Blanca) 1997.9.20
BE0Q7 Yi Lan, Dung-Shan Lilium orie1tal(Casa Blanca) 1998.1.15
BE0OO8 Yi Lan, Dung-Shan Lilium orie1tal(Casa Blanca) 1998.1.15
BE009 Yi Lan, Dung-Shan Lilium orie1tal(Casa Blanca) 1998.2.12
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Table2. Inhibition of Botrytis elliptica by antagonist strains by dual culture on four
low nutrient plate

Width of inhibition zone (cm)

Antagonists Mecia
GAA LE PDA” SE

CK 0 ¢! 0 ¢ 0 f 0 ¢
B99 1.63 ab 1.70 bed 1.23 de 1.70 b
Bill 1.98a 2.03a 1.38 ¢d 2.50a
B128 1.88 ab 1.45ef 1.18 de 1.85b
B131 1.85 ab 1.60 cde 1.03e 1.65b
B171 193 a 140 f 1.43 bed 1.85b
B190 1.88 ab 1.63 cde 1.65 ab 2.0 ab
B196 1.98a 1.75 be 1.78 a 1.95 ab
B203 1.85ab 1.50 ef 1.63 abc 2.00 ab
B501 1.78 ab 1.53 def 1.1 e 1.95 ab
BS 148D 1.83b 1.83 a 1.57b

1.Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.
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Table3. Inhibition of Botrytis elliptica by antagonist strains by concomitant culture on



Table3. Inhibition of Botrytis elliptica by antagonist strains by concomitant culture on
four low nutrient plate

Radial growth (cm)

Antagonists GAA™ LE PDA” SE

CK 7.85a' 82 a 798 a 5.03a
B99 0 f 0 d 0 e 0 ¢
Bl11 0 f 0 d 0 e 0 ¢
B128 323 cd 745 a 4234d 3.38 de
B131 595b 745a 4.30 cd 3.9 cde
B171 225e 430 ¢ 490 ¢ 1.58f
B190 3.55¢ 8.10a 6.30b 4.63 abc
B196 08 f 7.03 ab 6.63 b 4.73 ab
B203 2.65 de 5.50 be 6.53b 4.05 bed
B501 2.53 de 9.57 a 488 ¢ 3.18¢
BS 0 f 0 d 0 e

1.Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.

AU BRAA AT OVELHEAORMAE LSRR E 4
Table 4. Disease severity of gray mold by nutrients on lily leaves

Disease severity

Nutrients 10
CK 1.17 b -
Fructose 1.83 b 1.17b 1 b
Glucose 1.5 b 0.8:b 1 b
Malt extract 3.17a 3.67a 2.67a

1.Numbers in a column followed by different |

0.05) by Duncan’s multiple range test.

etters are significantly different (p=
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Table 5. Inhibition of gray mold by antagonists on lily leaves

Disease severity'

Antagonists Cultivar
Acapulco Casa Blanca Marco Polo

CK 4 g 4 a 4 a
B99 1.67b 2 bed 1.67 ¢
Bl11 0.83 ¢ 1 d 1 «cod
B128 1.17 be 1.67 cd 0.67d
B131 1 be 1.67 cd 1.17 ¢d
B171 1.33 be 1.83 bed 1.17 ¢d
B190 1.67 be 2.83 abc 0.67d
B196 1.5 be 1.5 bed 1.5 ¢
B203 1.5 be 2 bed 1.33 ¢
B501 1.5 be 1.67 bed 1.33 ¢



BS 1.33 be 3 ab 2.67b
1.Conidia suspensions of antagonists(1x 10° CF1J/ml) were applied on leaves and
incubated for 7 days before recording.

2.Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.
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Table 6. Inhibition of gray mold by antagonists 01 lily

Disease severity

Antagonists Cultivar
Acapulco Casa Blarca Marco Polo

CK 0al Lo 375a 0.58a
B99 0a - 025bc 0.58 a
Bl111 0a o 0.25 be 05 b
B128 Oa Oc 0.58a
B131 0a 0.5 bc 05 b
B171 0a 0.5 be 0.58 a
B190 0a 0.5 be 0 ¢
B196 Oa 0.96 be 0 ¢
B203 0a 0.96 be 0.58a
B501 Oa 0.5 be 05 b
BS Oa 0.58 be 0 ¢

1. Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.
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Table 7. Inhibition of conidia germination of Botryiis elliptica by fungicides on
micro-slide

Germ tube length ( um)

Fungicides 1(ppm) 10 50 100
CK 410a' - - -
Benomyl 300 ¢ 110 g 60 d 70 g
Flusilazole 150 f 100 h 80 h 70 g
Iprodione 380 a 180 e 120 e 60 h
Mancozeb 400 a 200 ¢ 210 ¢ 190 e
Prochloraz 130 £ 120 £ 100 £ 9 f
Proch.+MgCI2 390 a 110 ¢ 80 ¢ 87 f
Thiabendazole 340 b 370 b 310b 240 ¢
Thiophanate 290 ¢ 190 d 210 ¢ 210d

1. Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.
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Table 8. Inhibition of conidia germination of Bo viis elliptica by fungicides on plate
media

Width of inhibition zone (cm)’

Fungicides 1(ppm) 10 50 100
CK 4 g - - -
Benomyl 22b 22b 22b 1.8a
Flusilazole 0.83d 0d Oe Oc
Iprodione 09d 0d Oe Oe
Mancozeb 23b 23b 1.9¢ l.1e
Prochloraz 05e 0d Oe 0d
Proch.+MgCI2 l.6¢ 0.4c 0.2d Oe
Thiabendazole 23b 0d Oe Oe
Thiophanate 23b 23b 2.2 22b

1.Numbers in a column followed by different lette s are significantly different (p=
0.05) by Duncan’s multiple range test.
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Table 9. Inhibition of conidia germination of Botry tis elliptica by fungicides on liquid
media

Dry weight of hyphae (g)

Fungicides 1(ppm) 10 50 100
CK 0.47 b’ - - -
Benomyl 0.02 de 0.34 ab 0.34b 0.01a
Flusilazole 0.0le 0.01d 0.01e¢ 0.01c
Iprodione 0.35de 0.01d 0.0le 0.01¢
Mancozeb 0.59a 047a 0.20¢ 0.12¢
Prochloraz 0.05 de 0.01d 00le 0.01c¢
Proch.+MgCI2 001e 0.01d 00le 0.0l c
Thiabendazole 0.12d 0.10 cd 0.20 de 0.03¢
Thiophanate 0.32¢ 0.23 be 0.13 cd 0.01¢

1. Numbers in a column followed by different letters are significantly different (p=>
0.05) by Duncan’s multiple range test.
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Table 10. Idetifies of antagonists

Isolates Gram stain Species

B99 G(-) Burkholderia gladioli
B1l1 G(—-) B. gladioli

B128 G(+) Eacillus amyloliquefaciens
B171 G(+) Bacillus megaterium
B190 G(+) B. amyloliquefaciens
B196 G(+) B. megaterium
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Table 11. The control of gray mold of lily by antz gonist and fungicides on field
Disease s:verelity

Treatments' 72 14

D-CK 1.75 ° 220a
H-CK 0.35b 0.83b
Bl111 0.53b 0.78 b
B128 0.53b 0.93b
B190 0.43b 1.10b
Flusilazole 0.35b 0.80b

1. Effect of treatment with antagonists B111, B123, B190 and a fungicide program on
lily plants.

3. Conidial suspensions of antagonists (1x 10° spores / ml) and flusilazole ( 50 ppm )
were applied at a plant of 7 and 14 days.

3. Numbers in a column followed by different letters are significantly different (p=
0.05) by Duncan’s multiple range test.




