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Table 1. Antagonistic microorganisms and its sources.
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Antagonistic microorganisms

Prof. Gabriele Berg, University of Graz, Austria

Institute of microbiology, University of Rostock Germany
Dr. M. Hokeberg, Bioagri, Upsalla, Sweden

Dr. Kemira Agro Oy,Verdera Oy, Finland

University of Ghent, Belgium

University of Ghent, Belgium

University of Ghent, Belgium

Serratia plymuthica HOR- C48
Bacillus subtilis B2g

Pseudomonas chlororaphis MA342
Gliocladium catenulatum J1446
Trichoderma harzianum (T2, T3, T5)
T. hamatum T382

T. asperellum T34
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Table 2. Efficacy of antagonistic microorganisms on the gray mold disease severity on strawberry (variety Camarosa) fruits
eight days after treatment under controlled conditions (temperature 19+1°C, relative humidity 90+5%). B. cinerea was
inoculated two days after treatment with antagonistic microorganisms.

%/l (3-0) Liba¥) 52 (%) La¥) dpuss Sabaall gl
Efficacy% Disease severity (0-3) Incidence(%) Antagonistic microorganisms

65.76 bc 0.9 be 35 Serratia plymuthica HOR- C48

52.88 be 1.25 be 60 Bacillus subtilis B2g

83.03 be 0.40 be 15 Pseudomonas chlororaphis MA342

69.55 be 0.75 be 25 Gliocladium catenulatum J1446

4773 ¢ 1.35¢ 50 Trichoderma harzianum T2

76.52 be 0.65 be 30 Trichoderma harzianum T3

57.73 be 1.05 be 40 Trichoderma harzianum T5

64.70 be 1.00 be 40 Trichoderma asperellum T34

91.52b 0.20b 10 Trichoderma hamatum T382

100.00 b 0.00 b 0 (Bravo) Jsisllis 5K

0.00 a 2.60 a 100 Control wli
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Mean values followed by the same letters in the same column are not significantly different according to Tukey HSD test at P=0.05.
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Table 3. Efficacy of different concentrations of antagonistic microorganisms on strawberry (cv. Camarosa) gray mold disease
severity eight days after treatment under controlled conditions. B. cinerea was inoculated two days after fruits treatment with

antagonistic microorganisms.
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Efficacy% Disease severity(0-3) Concentration Antagonistic microorganisms
71.43 be 0.86 bc 10" Serratia plymuthica HOR- C48

52.38 be 1.43 be 10°

33.33 ac 2.00 ac 10®

9.52a 271a 107

85.71b 0.43 b 10" Pseudomonas chlororaphis MA342

71.43 b 0.86b 10°

42.86 ab 1.71 ab 10®

19.05 a 243 a 107

61.90 be 1.14 be 107 Gliocladium catenulatum J1446

52.38 be 1.43 be 10°

33.33 ac 2.00 ac 10°

23.81 ac 2.29 ac 10*

76.19 be 0.71 be 107 Trichoderma harzianum T3

57.14 ab 1.29 ab 10°

42.86 ac 1.71 ac 10°

14.29 a 2.57a 10*

76.19b 0.71b 107 Trichoderma hamatum T382

66.67 be 1.00 be 10°

33.33 ac 2.00 ac 10°

33.33 ac 2.00 ac 10*

85.71b 043b - (Bravo) d.\.\jSU}JJSS
0.00 3.00a - Control 2lé
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Mean values followed by the same letters in the same column are not significantly different according to Tukey HSD test at P=0.05.
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Table 4. Efficacy of antagonistic microorganisms against gray mold disease caused by B. cinerea on tomato plants (cv. Naya)
25 days after inoculation under greenhouse conditions. B. cinerea was inoculated two days after treatment with antagonistic
microorganisms.

(Sled/ sl 2ae) Alay) Bad

%o Alladll Disease severity Balaall slad)
Efficacy% (No of infected area/plant) Antagonistic microorganisms

73.38b 093b Serratia plymuthica HOR- C48

66.91 b 1.15b Bacillus subtilis B2g

73.38b 093b Pseudomonas chlororaphis MA342

72.66 b 095b Gliocladium catenulatum J1446

68.35b 1.10b Trichoderma harzianum T2

66.19b 1.18Db Trichoderma harzianum T3

53.24b 1.63b Trichoderma harzianum T5

51.08 b 1.70 b Trichoderma asperellum T34

74.10 b 0.90b Trichoderma hamatum T382

69.78 b 1.05b (Bravo) Jsi sl 5,58

0.00 a 3.48a Contro]l ali

0.05 Jii) 5 siasa i HSD oS58 Juia) e i YU & sine (5508 i 52 ¥ 2 pabal s 3 b a3 (kA siiall ol
Mean values followed by the same letters in the same column are not significantly different according to Tukey HSD test at P=0.05.

Abstract

Hammoudi, O. 2014. Effect of antagonistic microorganisms on gray mold caused by Botrytis cinerea on tomato and
strawberry under laboratory and greenhouse conditions. Arab Journal of Plant Protection, 32(1): 64-71.

This study aimed to estimate the control potential of gray mold by using antagonistic microorganisms. Experiments were carried out in
the laboratories and greenhouses (Snawbar station) of Lattakia Research Center. To confirm efficacy, in vivo tests were performed using
strawberry fruits. Results showed that Trichoderma hamatum T382 and Pseudomonas chlororaphis MA342 had decreased fruit infection by
10 and 15%, respectively, as compared with the control treatment (100%). Whereas, no infection occurred following chlorothalonil (Bravo)
fungicide treatment. Furthermore, the severity of infection, based on a 0-3 scale, decreased to 1.5 compared to the control (2.6). Treatment
with fungicide gave the highest efficiency (100%), followed by treatment with T. hamatum T382 (91.25) and P. chlororaphis MA342
(83.03) as compared with the control (0%). Increase in the antagonist inoculum’s concentration improved effectiveness. Bacterial
suspensions containing more than 10® CFU/ml from P. chlororaphis or Serratia plymuthica were effective. Similarly, beneficial fungi at a
concentration higher than 10° spores/ml led to improved effectiveness, and the application of these antagonists on greenhouse-grown tomato
resulted in increased efficacy (53—74%) for all isolates tested as compared with the control.

Keywords: Botrytis cinerea; antagonists; bio-ontrol; grey mould; tomato; strawberry.
Corresponding author: Omar Hammoudi, Agricultural Research Center, Bouka, Lattakia, Syria, Email: ohammoudi70@yahoo.com
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