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Horticultural crops in Argentina are produced along a wide territory under very different climatic conditions. Biofumigation 

has been assayed mostly under protected cultivation where intensive use of soil originates high populations of nematodes 

and soil borne pathogens. Positive experiences have been held in Jujuy, Salta, Corrientes, Entre Ríos, Tucumán, Mendoza, 

Córdoba, Río Negro, Neuquén, La Pampa, etc. (Fig. 1-2)  

 

 



This technique has proved to be much more effective when combined with solarisation. Solarisation has been adopted by 

farmers in regions at the northeast and northwest of the country where hot conditions in summer (mainly during January), 

make not possible cultivation into the greenhouse. These farmers use to add manure to the soil prior to solarisation, so they 

perform biosolarization (solarisation + biofumigation) treatment in most cases.   

In Corrientes a subtropical province specialized in off season production in more than 1700 has of greenhouses, 

biosolarization incorporating cattle manure into the greenhouse soil was effective against Ralstonia solanacearum, Pythium 

aphanidermatum, Rhizoctonia solani and Sclerotium rolfsii (Colombo & Obregón, 2008; Colombo et al., 2010), other 

biofumigants essayed were pine tree fallen leaves, grass, cabbage and sorghum (Colombo et al,. 2004, 2005)(Fig. 3).  

 

In the centre of Argentina, horticultural and ornamental crops are grown under mild winter climate in more than 6000 has of 

greenhouses located mainly near Buenos Aires, the capital city and its surrounding areas. In La Plata (the south part of the 

Buenos Aires green belt) biosolarization in spring has been evaluated with good results in spring for control of tomato soil 

borne pathogens (Baron, 2017), reduced population of Nacobbus aberrans was obtained after treatments performed in 

summer (Martinez et al., 2014) In both cases adding broccoli to the soil. Biofumigation during the warmer season is easier to 

adopt by farmers specialized in vegetables as lettuce, because they can apply the treatment during the summer and then 

cultivate during autumn and winter.  

At INTA San Pedro, a site 260 km at the north of La Plata in Buenos Aires province, a biosolarization experience is being 

performed since 2003 with repeated solarisation and biosolarization (biofumigation + solarisation treatments). Biosolarization 



is assayed as two strategies: one succession of organic amendments (chicken manure, broccoli, chicken manure, broccoli, 

tomato and pepper crop debris, mustard, tomato crop debris) and other one based only on the use brassicas (rapeseed, 

broccoli, broccoli, mustard, mustard, mustard, Brassica campestris). The treatments have been carried out in spring (Mitidieri 

et al., 2005, 2009, 2011) and also during short periods in summer, so a late season tomato crop can be grown after (Mitidieri et 

al., 2015, 2017; Brambilla et al., 2017). Fungal pathogens controlled in these experiences were Pyrenochaeta lycopersici, 

Fusarium solani, Sclerotium rolfsii and Sclerotinia sclerotiorum, as well as nematodes like Nacobbus aberrans, Helycotylenchus 

and Criconemella (Fig 4-5). Near San Pedro, at Zárate and Escobar farmers have controlled nematodes and weeds applying 

manure and cabbage residues in a biosolarization treatment performed in summer (Pagliaricci et al., 2015; Mitidieri et al., 

2017).  

 

In Córdoba, a province in the centre of the country biosolarization using chicken manure, sorghum and Brassica was effective 

against weeds and damping off pathogens affecting under protected cultivation nurseries (Orecchia and Matoff, 2002).  

At the west of the country, in Mendoza a province with arid and continental weather near Los Andes mountain range, summer 

is hot, and good control of strawberry diseases as Phytophthora, Rhizoctonia, Phytium, Verticilium, Macrophomina,and 

nematodes as Meloidogyne,  Ditylenchus has been achieved using rapeseed as fumigant in the greenhouse (Gabriel, 2014). 

In Bahía Blanca, a city at the south of Buenos Aires province with a colder weather Meloidogyne hapla was controlled using 

cattle manure and cauliflower in spring and summer in the greenhouse (Rodriguez et al., 2010), nematodes of the same genus 

were controlled in winter using Melia azedarach seeds as fumigant (Rodriguez et al., 2014).  

At the North of Patagonia, at the northeast of Neuquén province (Centenario), a semiarid region with hot summers but very 

cold winters, weeds in onion open field nurseries were controlled in summer using chicken manure and cabbage (Bustamante 



et al., 2008)(Fig. 6-7). Similar results were obtained at the northwest of Rio Negro province, in Cipoletti, a city  next to 

Centenario, were weeds were controlled using cabbage in spring for open field tomato crops (Vasquez, P. A., 2013; Copes, W., 

2013)(Fig. 8-9). In the same province Fusarium oxysporum in onion was controlled using cabbage in autumn and summer 

(Iriarte et al., 2011; Arias et al., 2015. 

 

 

Additional information about “in vitro” experiences conducted by Argentinian researchers is provided below. In these reports 

successful trials were conducted using cabbage, garlic, Sinapis alba, Brassica juncea, Diplotaxis tenuifolia, rocket, etc (Lafi et al., 

2014; Bustamante et al., 2015; Perniola et al., 2011; Reybet at al., 2014) )(Fig 10-11). 



 

 

 

  



Biofumigation experiences in different regions of Argentina 

PC=protected cultivation, OF=open field, IN= in vitro. 

 

Province Latitude Season Crop Fumigant  Pathogens controled Authors 

Corrientes 

Bella Vista 

-28.5052 

-59.0423 

 

Summer Tomato  Cattle manure PC Ralstonia solanacearum Colombo y Obregón, 2008. 

Corrientes 

Bella Vista 

-28.5052 

-59.0423 

 

Summer Tomato  Cattle manure PC Pythium aphanidermatum 

Rhizoctonia solani 

Sclerotium rolfsii 

Obregón et al.2010. 

Corrientes 

Bella Vista 

-28.5052 

-59.0423 

 

Summer Tomato 

pepper 

Tomato and pepper crop 

debries 

PC Nematodes Colombo et al., 2004. 

 

Corrientes 

Bella Vista 

-28.5052 

-59.0423 

 

Summer Tomato Pine tree fallen leaves, grass, 

cabbage, cattle manure, 

sorghum 

PC Nematodes, Sclerotinia 

sclerotiorum, Pythium spp., 

Pseudomonas corrugata.  

Colombo et al., 2005. 

 

Mendoza 

Capital 

-32.87958 

 -68.85131 

 

Summer Strawberry  Rapeseed PC Phytophthora, Rizoctonia, 

Phytium, Verticilium, 

Macrophomina, Meloidogyne,  

Ditylenchus 

Gabriel, L.2014 

Mendoza -32.87958 

 -68.85131 

 

 Onion Cabbage, rocket IN Fusarium oxysporum f. sp. 

cepae 

Lafi et al., 2014 

Mendoza -32.87958 

 -68.85131 

 

 Garlic Garlic IN Fusarium oxysporum f. sp. 

cepae (FOC), F. proliferatum 

(FP, Fusarium solani. 

Lafi et al., 2014 

Neuquen 

Centenario 

-38.82959  

-68.12204 

 

Summer 

Autumn 

Onion  Manure and cabbage OF Weeds Bustamante et al. 2008 

Neuquen 

Centenario 

-38.82959  

-68.12204 

 

  Brassica oleracea var capitata, 

Diplotaxis tenuifolia , Eruca 

vesicaria  

IN Weeds 

Setaria sp. y Chenopodium 

sp. 

Bustamante et al. 2015 

Buenos 

Aires 

Lomas de 

Zamora 

-34°46′00″S 

-

58°24′00″O  

  Sinapsis alba L. 

Brassica juncea L. Czerniak) 

IN Fusarium graminearum Perniola et al., 2011. 

Buenos 

Aires 

La Plata 

-34.9017 

 -57.94738 

 

Summer Tomato Broccoli PC Nacobus aberrans Martínez et al., 2014 

Buenos 

Aires 

La Plata 

-34.9017 

 -57.94738 

Spring Tomato Broccoli PC Soil borne pathogens Baron, C. 2017. 



 

Buenos 

Aires  

Bahía Blanca 

-38.70265    

-62.2705 

 

Spring 

Summer 

 

 Chicken manure and 

cauliflower 

PC Meloidogyne hapla Rodriguez et al. 2010 

Buenos 

Aires 

Hilario 

Ascasubi 

-39°22′00″S 

-62°38′00″ 

  Chicken manure PC  Anze, R. 2014 

Buenos 

Aires 

San Pedro 

-33.67863    

-59.66125 

 

Spring Tomato 

Lettuce 

Rapeseed 

Manure 

PC Nematodes 

Pyrenochaeta lycopersici 

Fusarium solani 

Mitidieri et al, 2005. 

Buenos 

Aires 

San Pedro 

-33.67863    

-59.66125 

 

Spring Tomato 

Lettuce 

Rapeseed 

Manure 

PC Helycotylenchus 

Criconemella 

Mitidieri et al, 2009. 

Buenos 

Aires 

San Pedro 

-33.67863    

-59.66125 

 

Spring Tomato 

Lettuce 

Broccoli PC Nacobbus aberrans 

Sclerotium rolfsii 

Sclerotinia sclerotiorum 

Mitidieri et al, 2009. 

Buenos 

Aires 

San Pedro 

-33.67863    

-59.66125 

 

Summer Tomato Sinapsis alba PC Fusarium solani 

Sclerotium rolfsii 

Sclerotinia sclerotiorum 

Nacobbus aberrans 

 

Mitidieri et al, 2015., Mitidieri et 

al, 2017. 

Buenos 

Aires 

Escobar 

-342100 

-584600 

Summer Lettuce 

Spinach 

Chicken manure and cabbage PC Weeds (nettle) 

Soil borne pathogens in 

horticultural growers 

Mitidieri et al., 2017 

Buenos 

Aires 

Zárate 

-34.09361    

-59.02954 

Spring Tomato Manure PC Nematodes Pagliaricci et al., 2015, INTA 

San Pedro, 2015; Mitidieri, M., 

2015. 

Buenos 

Aires 

San Pedro 

-33.67863    

-59.66125 

 

Summer Tomato Brassica campestris 

Tomato crop debries 

PC Nacobbus aberrans 

Sclerotium rolfsii 

Sclerotinia sclerotiorum 

Root rots 

Brambilla et. al., 2017 

Buenos 

Aires  

Bahía Blanca 

-38.70265    

-62.2705 

 

winter Tomato Melia azedarach PC Meloydogine,spp. Rodriguez et al. 2014 

Buenos 

Aires 

(North) 

San Pedro 

-33.67863    

-59.66125 

 

Spring Tomato Treatments in the same plot 

2003, 2005, 2007, 2009 

using Brassicas or alternating 

brassicas and manure 

PC Nacobbus aberrans 

Root rots 

Mitidieri et al., 2011 

Neuquén -38.96314    

-68.05961 

 

 Onion Cabbage IN Fusarium oxysporum f. sp. 

cepae 

Reybet et al, 2014 

Río Negro 

Cipoletti 

-36.6067      

-64.29199 

 

Spring Tomato Cabbage OF Weeds Vasquez, P. A. y W. Copes. 

2013. 

Río Negro 

Cinco saltos 

-36.6067      

-64.29199 

 

Automn 

Summer 

Onion 

 

 

Cabbage 

PC Fusarium oxysporum Iriarte et al., 2011. 

Río Negro 

Cinco saltos 

-36.6067      

-64.29199 

 

25±2°C Onion 

seedlings 

Cabbage PC Fusarium oxysporum Arias et al., 2015. 

Córdoba -31.40991    

-64.2041 

 

Summer Nursery Chicken Manure, sorghum, 

Brassica 

PC Damping off 

weeds 

Orecchia and Matoff, 2002. 
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Figure 1 Distribution of biofumigation trials in Argentina with different organic amendments. 

Figure 2 Distribution of biofumigation trials in Argentina and pathogens controlled. 

Figure 3 Biosolarization in Corrientes province.(Obregón et al., 2010). 

Figure 4 Biosolarization in Buenos Aires province. Control plots (left) and treated (right), plants infected with 

Nacobbus aberrans, Fusarium solani and Pyrenochaeta lycopersici (Mitidieri et al., 2017). 

Figure 5 Mustard residue application prior to biosolarization in Buenos Aires province (Mitidieri et al., 2017).  

Figures 6-7 Weed control  in onion open field nurseries were controlled in summer using chicken manure and 

cabbage in Neuquén province (Bustamante et al., 2008). 

Figures 8-9 Weed control were using cabbage in spring for open field tomato crops in Río Negro province (Vasquez, 

2013). 

Figure 10 “In vitro” control of Fusarium oxysporum with Brassica oleracea var capitata (Arias et al., 2015).  

Figure 11 “In vitro” control of weeds with Brassica oleracea var capitata (Bustamante et al., 2015). 

 


