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Abstract 

Conidia of Trichoderma harzianum were formulated in invert emulsion (water-in-oil 

type) at a concentration of 6.0×10
7
 conidia/ml of the formulation. Treatments with 
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conidia in the formulated emulsion and conidia in sterile distilled water were 

conducted to assess the effect on Penicillium expansum Link inoculated on apple 

fruits. Comparisons were made with control treatments of an uninoculated emulsion 

and uninoculated distilled water. The T. harzianum-containing emulsion significantly 

(P≤0.05) reduced the decay-lesion diameter compared to the T. harzianum-containing 

water or the uninoculated emulsion or distilled water controls (17.5, 25.7, 34.0, and 

34.2 mm, respectively). Significant differences (P≤0.05) were also obtained between 

means of percent reduction in decay-lesion diameter relative to sterile distilled water 

control in the treatments with formulated and nonformulated conidia and control with 

uninoculated invert emulsion (48.8%, 24.8%, and 0.6%, respectively). Mean time 

period needed for sporulation of P. expansum was significantly (P≤0.05) increased 

when the treatments with formulated T. harzianum conidia were applied in 

comparison with the other types of treatments (14.2 versus 12.2, 9.0, and 8.8 days, 

respectively, for the other treatments). However, no significant differences (P≤0.05) 

were obtained in means of decay-lesion diameter or in means of time period needed 

for sporulation of P. expansum in the control treatments (uninoculated invert emulsion 

versus sterile distilled water). This indicates that the effect of the formulation 

ingredients on decay-lesion development of P. expansum or its sporulation was not 

significant. A significant (P≤0.05) long period of protection from P. expansum 

infection (up to 2 months) was also obtained when unwounded apple fruits were 

dipped for 30-s period in formulated T. harzianum conidia before being inoculated by 

P. expansum compared to the wounded fruits. This indicates the importance of the 

latter type of treatment in protecting apple fruits from blue mold infection for long 

time at postharvest stage without refrigeration. 
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Figures and tables from this article: 

Table 1. Development of P. expansum lesions (strain P1) on wounded apple 

fruits (CV: Golden Delicious) 8 days after treatment with formulated and 

nonformulated conidia of T. harzianum (strain Th2) at 20±2 °C 
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Table 2. Sporulation of P. expansum (strain P1) on wounded apple fruits (CV: 

Golden Delicious) after treatment with formulated and nonformulated conidia 

of T. harzianum (strain Th2) at 20±2 °C 
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Table 3. Protection of apple fruits (CV: Golden Delicious) from P. expansum 

infection after treatment with formulated conidia of T. harzianum (strain Th2) 

in invert emulsion
1
 by fruit dipping followed by pathogen inoculation at 20±2 

°C 

 
View Within Article 

 
Tel./fax: +972-9-239-5105. 

Copyright © 2004 Elsevier B.V. All rights reserved. 

Bibliographic information  

Citing and related articles  

1. Your search for "Batta, Y. 2004. Postharvest biological control of apple gray 

mold by Trichoderma harzianum Rifai formulated in an invert emulsion. Crop 

Protection, 19-26. " would return 10 results on ScienceDirect. Here are the top 

results:  

1.  

1. Biological control of Thielaviopsis paradoxa on pineapple by an isolate 

of Trichoderma asperellum 

2. 2010, Biological Control 

3. Show more information 

2.  

1. Post-harvest management of ber (Ziziphus mauritiana Lamk) fruit rot 

(Alternaria alternata Fr. Keissler) using Trichoderma species, 

fungicides and their combinations 

2. 2009, Crop Protection 

3. Show more information 

3.  

1. Evaluation of Trichoderma spp. as a biocontrol agent against wood 

decay fungi in urban trees 

2. 2008, Biological Control 

3. Show more information 

4. View more articles » 

Related articles 

1.  

1. Control of postharvest diseases of fruit with an invert emulsion 

formulation of Trichoderma harzianum Rifai 

2. 2007, Postharvest Biology and Technology 

http://www.sciencedirect.com/science/article/pii/S016816050400203X
http://www.sciencedirect.com/science/article/pii/S016816050400203X#TBLFN5
http://www.sciencedirect.com/science/article/pii/S016816050400203X
http://www.sciencedirect.com/science?_ob=RerunURL&_method=submit&_searchStrId=-141459553&_rerunOrigin=scholar.google&_count=&_isCountNotDisplayed=&_orig=article&_zone=rightPane&panel=citeRelatedArt&_acct=C000228598&_version=1&_userid=10&md5=0fe100d07f360a18e5a32fc1354b8cb4
http://www.sciencedirect.com/science?_ob=RerunURL&_method=submit&_searchStrId=-141459553&_rerunOrigin=scholar.google&_count=&_isCountNotDisplayed=&_orig=article&_zone=rightPane&panel=citeRelatedArt&_acct=C000228598&_version=1&_userid=10&md5=0fe100d07f360a18e5a32fc1354b8cb4
http://www.sciencedirect.com/science?_ob=RerunURL&_method=submit&_searchStrId=-141459553&_rerunOrigin=scholar.google&_count=&_isCountNotDisplayed=&_orig=article&_zone=rightPane&panel=citeRelatedArt&_acct=C000228598&_version=1&_userid=10&md5=0fe100d07f360a18e5a32fc1354b8cb4
http://www.sciencedirect.com/science/article/pii/S104996441000040X
http://www.sciencedirect.com/science/article/pii/S104996441000040X
http://www.sciencedirect.com/science/article/pii/S0261219409000398
http://www.sciencedirect.com/science/article/pii/S0261219409000398
http://www.sciencedirect.com/science/article/pii/S0261219409000398
http://www.sciencedirect.com/science/article/pii/S1049964408000029
http://www.sciencedirect.com/science/article/pii/S1049964408000029
http://www.sciencedirect.com/science?_ob=RerunURL&_method=submit&_searchStrId=-141459553&_rerunOrigin=scholar.google&_count=&_isCountNotDisplayed=&_orig=article&_zone=rightPane&panel=citeRelatedArt&_acct=C000228598&_version=1&_userid=10&md5=0fe100d07f360a18e5a32fc1354b8cb4
http://www.sciencedirect.com/science/article/pii/S092552140600202X
http://www.sciencedirect.com/science/article/pii/S092552140600202X
http://www.sciencedirect.com/science/article/pii/S016816050400203X


3. Show more information 

2.  

1. Postharvest biological control of apple gray mold by Trichoderma 

harzianum Rifai formulated in an invert emulsion 

2. 2004, Crop Protection 

3. Show more information 

3.  

1. Efficacy of Pichia caribbica in controlling blue mold rot and patulin 

degradation in apples 

2. 2013, International Journal of Food Microbiology 

3. Show more information 

4. View more articles » 

Cited by in Scopus (12) 

Related reference work articles 

1. No articles found. 

Applications and tools  

 

Share 

Workspace  

 

http://www.sciencedirect.com/science/article/pii/S0261219403001637
http://www.sciencedirect.com/science/article/pii/S0261219403001637
http://www.sciencedirect.com/science/article/pii/S0168160513000366
http://www.sciencedirect.com/science/article/pii/S0168160513000366
http://www.sciencedirect.com/science?_ob=RelatedArtURL&_pii=S016816050400203X&_orig=article&_zone=rightPane&panel=citeRelatedArt&_mlktType=NoRefwork&_isSubscribed=N&_acct=C000228598&_version=1&_userid=10&md5=96722519964ed13d6fe56bd18c23d3eb
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_eid=1-s2.0-S016816050400203X&_pii=S016816050400203X&_origin=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-5344249334%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De9672f67fbf64f9a5c39eb06082f113f&_acct=C000228598&_version=1&_userid=10&md5=298e090b6414d77d25dcdf201c4c2ac8

