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Table 5

Effectiveness of biological control agents in managing Fusarium wilt and Fusarium crown and root rot in tomato.
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com

Biological control agent

Production site

and country *

Disease reduction
(9%)"

Fruit weight
increase (%) °

Mode of action vs.
Forl

Fol/

Comments

References

Individual biocontrols.

Achromobacter
xylosoxidans

Aspergillis awamori

Bacillus
amyloliquefaciens
8. subtilis

Chaetomium globsum

C. lucknowense

Emericella nidulans

Fusarium oxysporum

{non-pathogenic)

Fusarium oxysporum
{non-pathogenic)

um digitatum

Pseudomonas
chiororaphis
P. fluorescens

P. putida (FC-88)

Rhizophagus
intraradices
formerly  Glomus
intraradices }

Streptomyces griseus

Trichoderma harzianum

Biocontrol combinations
Bacillus
amyl
subtilis
(Companion "}
B. subtilis (two isolates)

iquefaciens, B.

8. subtilis, P. fluorescens
(two strains)

GH, Italy

F, India

F.India
F.India

GH, Thailand

GH, Thailand

GH, Lao PDR

F,USA

GH, Brazil

GH, Greece

F, India

GH, The Netherlands

GH, F, India

GH, F, India

GH, Italy

F, India

GH, Mexico

F,USA

GH, India

GH, Thailand

F. Israel

GH, Eqypt

F, USA

Laboratory, Greece

GH, India

GH, India

FW " 50% ()

FW 37% (S)

FW 44 ed6% (1)
FW 53 e64% (I)*

FW 449 (S)*
FW 36% (S)*
FW 63% (S)
FW 57 e 78% (1)
FW 38 e58% (S)

FCRR 78% (1)

FW 21% ()

FCRR ~44 e 60% (1)

w

GH: 53% (1)

F: 65 e 85% (1)
W

GH: 72% (1)
F: 69 € 74% (1)
FW 41 e94% (1)

FW 30% (1)
FW 72% (5)

FCRR
18e 71% ()
16€ 53% (5)*

FW 57% (S)

FW 41% ()

FCRR 30 e 80% ()

FCRR

40% (1)

24% (5)
FCRR

33e 55% (11"
25¢ 44% (S)*

FCRR 60% (S)*

FW 55% (S)

FW (1) 78%°

122% (blomass)

6%

32e40%"
53 e78%¢

88%*

84%"

160%

38%
8e 72% (height)
ND.

23%

ND.

GH: 33 e 140%
F: 28 e 55%

GH: 100% (vigor
increase)

18 & 129% (biomass)

10%

NS.

NS,

NS,

87%

6e18%*

ND.

NS,

ND.

183% (Biomass)

139%*

Nutrient competition
(siderophores)

Not determined
(reduced rhizosphere
population density of
Fol)

Induced systemic
resistance
Induced systemic
resistance

Antibiosis (reduced
growth and conidial
production)

Antibiosis (reduced
growth and conidial
production)

Antibiosis (reduced
growth and conidial
production)

Induced resistance

Not determined
Induced resistance

Not determined
(reduced rhizosphere
population density of
Fol)

Antibiosis (phenazine-
1-carboximide)
Antibiosis and nutrient
competition
(siderophores)
Induced systemic
resistance

Nutrient competition
and/or antibiosis
(reduced
chlamydospore

Not determined

Not determined

Antibiosis (chitinase)

Antibiosis (reduced
growth and conidial
production)

Not determined

Accumulation of
phenolics, chitinases,
glucanases

Not determined

Induced systemic
resistance

Antibiosis, induced
systemic resistance
Not determined

*More effective than
the fungicide
carbendazim

*More effective than
the fungicide
carbendazim

“*More effective than
the fungicide
prochloraz

Palm oil-based
formulation

Isolate C5-20 Biodac
formulation

Biocontrol at highest
concentration applied
prior to Forl

Liquid and talc seed

formulations

*Disease decrease not
consistently signi ficant

Seed treatment. More

effective than the
fungicide carbendazim.

“Yield increase not
consistently signi ficant
Applied s a root dip at
the highest rate

*Disease decrease not
consistently signi ficant

*More effective than
individual biocontrols

*More effective than
individual biocontrols.
Disease reduction

Moretti et al., 2008

Khan and Khan, 2002

Loganathan et al., 2014

Charoenporn et al,
2010

Sibounnaveng, 2012

Larkin and Fravel, 1998
Silva and Bettiol, 2005

Kavroulakis et al,, 2007

Khan and Khan, 2002

Chin-A-Woeng et al.,
1998
Manikandan et al, 2010

Ramamoorthy et al.,

Srinivasan et al., 2009

Srivastava et al, 2010
Fierro-Coronado et al.,
2013

Datnoff et al, 1995

Anitha and Rabeeth,
2009

Charoenporn et al,,
2010

Sivan et al., 1987

El-Mohamedy et al,
2014

Datnoff et al, 1995

Myresiotis et al, 2012

Shanmugam and
Kanoujia, 2011
Sundaramoarthy and
Balabaskar, 2013
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Management of tomato diseases caused by Fusarium oxysporum, Academia.edu

Accelerating the world's research. contents lists available at ScienceDirect

Crop Protection
Related papers

Soil solarization an environmentally-friendly alternative

Baruch Rubin

Application of an emulsifiable mixture of 1,3-dichloropropene and chloropicrin
against root knot nema...

Husein Ajwa, E. Tescari, Trifone D'Addabbo

Enhanced Production of Brassica oleracea Transplants Using Bed Solarization
and Metam Sodium

Robert McGovern
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