
(BIO)SOLARISATION: 
ADVANTAGES AND DISADVANTAGES
This factsheet contains complementary information to the Best4Soil video on 

(Bio)Solarisation: Advantages and disadvantages.

https://best4soil.eu/videos/15/en
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Biosolarisation has been evaluated in the last years, sho-
wing great results in several crops to manage soil borne 
diseases.

For strawberry crops, several materials have been tes-
ted in different countries, showing promising results 
when applying biosolarisation with available fresh poul-
try manure (FPM) to control fungi and nematodes (Ló-
pez-Aranda et al., 2012; Zavata et al.,2014) (fig.1).

Fig. 3: Healthy pepper crop after biosolarisation of soil with Meloidogy-
ne spp.

For more than ten years, biosolarisation has been tested 
and improved, to a stage where it is now implemented 
by greenhouse flower growers in the province of Cádiz 
(South of Spain). Initial trials showed a complete control 
of Fusarium oxysporum f. sp. dianthi when a mix of FPM 
and fresh flower plant residues were incorporated into 
the soil, deep irrigated and solarised with polyethylene 
film (García-Ruíz et al., 2012). Follow on trials repeated 
the successful control Fusarium wilt of carnation and Me-
loidogyne incognita, using only 5 kg/m2 of FPM (Mele-
ro-Vara et al., 2012).

For more than 20 years, bell pepper has been subject of 
investigation to identify alternatives to methyl bromide, 
with many different methods and products being tested. 

Fig. 1: Strawberry field trial during biosolarisation and subsequent 
(healthy) crop.

Results of this long period of trials show that biosolarisa-
tion is the best alternative to control Phytophthora cap-
sici and P. parasitica as well as Meloidogyne incognita 
(Martínez et al., 2006; Ros et al., 2008). Also soil fatigue 
was reduced when biosolarisation was conducted. The 
biosolarisation was performed in these trials using the 
following approach. Easily available fresh sheep manu-
re (FSM) was mixed with fresh pepper residues and/or 
FPM. The dosage of organic matter was reduced as the 
treatment is repeated year after year: FSM+FPM: 5+2.5 
kg/m2 (1st year), 4+2 (2nd year), 3+1.5 (3rd year), 2+0.5 
(4th and later years) (Martínez et al., 2011). In these stu-
dies, the biosolarisation is highly effective when applied 
in Summer (fig.2).

Recent trials in greenhouses cultivated with tomatoes 
or cucumbers, have shown comparable results to those 
exposed above. Soil fatigue, knot-root nematodes, Phy-
tophthora parasitica, Fusarium solani f. sp. cucurbitae 
and Fusarium oxysporum f. sp. radicis-cucumerinum are 

Authors: Miguel de Cara García (IFAPA, Spain), Vincent Michel (Agroscope, Switzerland)



Best4Soil has received funding from the European Union’s Horizon 2020 
Programme as Coordination and Support Action, under GA n° 817696

2/2

References

García-Raya P, Ruiz-Olmos C, Marín-Guirao JI, Asensio-Grima C, 
Tello-Marquina JC, de Cara-García M. (2019). Greenhouse Soil Biosolari-
zation with Tomato Plant Debris as a Unique Fertilizer for Tomato Crops. 
Int J Environ Res Public Health. 19;16(2).

García-Ruíz A, Palmero D, Valera DL, de Cara-García M, Ruíz C, Boix 
A, Camacho F (2012). Control de la Fusariosis vascular en clavel en 
el suroeste de España mediante la biodesinfección del suelo. ITEA 
109(1):13-24.

Gómez-Tenorio, M.A., Lupión-Rodríguez, B., Boix-Ruiz, A., Ruiz-Olmos, 
C., Marín-Guirao, J.I., Tello-Marquina, J.C., Camacho-Ferre, F. and de 
Cara-García, M. (2018). Meloidogyne-infested tomato crop residues are 
a suitable material for biodisinfestation to manage Meloidogyne sp. in 
greenhouses in Almería (south-east Spain). Acta Hortic. 1207, 217-222

López-Aranda JM, Miranda L, Domínguez P, Soria C, Pérez-Jiménez RM, 
Zea T, Talavera M, Velasco L, Romero F, De Los Santos B, and Medi-
na-Mínguez J (2012). Soil Biosolarization for Strawberry Cultivation. Acta 
Hort, 926:407-414

Martín-Expósito E, Fernández-Fernández MM, Talavera M, Cánovas 
G (2013). Solarización y biosolarización, alternativas a la desinfección 
química de suelos en cultivos enarenados. Vida Rural 363:42-48

Martínez MA, Martínez MC, Bielza P, Tello J, Lacasa A (2011). Effect of 
biofumigation with manure amendments and repeated biosolarization 
on Fusarium densities in pepper crops. J Ind Microbiol Biotecnol 38:3-11

Martínez MA, Lacasa A, Guerrero MM, Ros C, Martínez MC, Bielza P, 
Tello JC (2006). Effects of soil disinfestation on fungi in greenhouses 
planted with sweet peppers. IOBC Bull 29(4):301-306

Melero-Vara JM, López-Herrera CJ, Basallote-Ureba MJ, Prados AM, 
Vela MD, Macias FJ, Flor-Peregrín E, and Talavera M (2012). Use of 
poultry manure combined with soil solarization as a control method for 
Meloidogyne incognita in carnation. Plant Dis. 96:990-996

Ros M, García C, Hernández MT, Lacasa A, Fernández P, Pascual JA 
(2008). Effects of biosolarization as methyl bromide alternative for Me-
loidogyne incognita control on quality of soil under pepper. Biol Fertil 
Soils 45:37-44.

Zavatta M, Shennan C, Muramoto J, Baird G, Koike ST, Bolda MP and 
Klonsky K (2014). Integrated rotation systems for soilborne disease, 
weed and fertility management in strawberry/vegetable production.
Proc. VIIIth IS on chemical and non-chemical soil and substrate didsin-
festation, Acta Hort. 1044.

LIMITATION TO SOUTH EUROPE?

Solarisation is traditionally used in Southern Europe, 
where long periods of sunshine are sufficiently present. 
At the beginning of the solarisation process, it is espe-
cially important that several days continuous sunshine 
occurs. It is at this point that the temperature in the first 
soil layer has to be raised as fast as possible to kill weed 
seeds. Otherwise, weeds will grow and push the plas-
tic film upwards, thereby strongly reducing the warming 
effect of solar radiation on the soil. Therefore, solarisa-
tion is a technique not fully suited to northern countries 
of Europe. However, with the increasing temperatures 
during the last years (fig. 4), and especially very warm 
and sunny summers, the solarisation method might be-
come achievable for certain regions in the central part 
of Europe. The efficacy of the process can furthermo-
re be increased by applying the biosolarisation method 
i.e., adding easily degradable organic matter to the soil 
before covering with the plastic film. In regions where 
solarisation is not used, the potential of this best practice 
could be a topic for a community of practice i.e., a group 
of persons who share knowledge on a specific topic. The 
creation of such a community of practice is supported 
by the Best4Soil network by organizing a workshop dea-
ling with the concerned topic. If you are interested, then 
contact Best4Soil (contact form is on www.best4soil.eu).

some diseases that have been controlled by means of in-
corporating fresh organic matter (mostly a mix of plant-
crop residues and fresh manure) followed by a deep 
irrigation and tarping with transparent polyethylene 
or Virtually impermeable film (VIF). Some growers sow 
mustard and other Brassicas on their own farms to mix 
with fresh manure and/or crop residues, and in many ca-
ses the biosolarisation is performed only on the planta-
tion rows (cropping areas), which reduces the consump-
tion of plastic and organic matter (https://best4soil.eu/
videos/11/en) (Martín-Expósito et al., 2013; García-Raya 
et al., 2019; Gómez-Tenorio et al., 2018) (fig. 3).

Fig. 3: Tomato field trial during biosolarisation and subsequent (healthy) 
crop.

Fig. 4: Evolution of the mean air temperature in Europe (Source: https://
climate.copernicus.eu/climate-2017-european-temperature ).


