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Abstract 
The Plateau of Santa Catarina state, Brazil, is the main potato seed producer of the country. Its regional climate, however, with wet summers has been pointed out as the main factor for restricting productive quality and raising prices. This research had, thus, the objective of studying the efficacy of homeopathic preparations, homemade formulations and genetic variability in the management of pests and diseases at field conditions on organic farming systems of potato crops. Two field experiments were installed during the 2006/07 crop season. In experiment 1, the following genotypes were planted as treatments: Catucha and Epagri (landrace), Monalisa and Agata (Holland), and Panda (Germany). In experiment 2, the statistical design was a split plot with the Monalisa, Catucha and Epagri genotypes as sub plots, and nine spray preparations as the main plot as follows: Chamomilla 60CH, Silicea 60CH, Kali 60CH, Thuya 60CH, biotherapic of Phytophthora infestans 60CH, water 60CH, the homemade preparations of Bordeaux mixture at 0,3% and of propolis extract at 0,5%, and, finally, a no-intervention treatment. Results showed that the Catucha genotype, a bred landrace, yielded 21 t ha-1 and presented the lowest disease incidence. Even though no preparation differed significantly from another; the Thuya homeopathic treatment yielded the best results with more than 26 t ha-1. Natural enemies were not affected by any of the spray preparations.
Introduction 

The state of Santa Catarina, in the South of Brazil, is a main producer of potato seed tubers (Solanum tuberosum) (Souza, 2005). The crop is typically grown in family farms with a high labor input. Climatic conditions allow breeding in almost every season of the year, but commercial varieties show high susceptibility to pests and diseases (Souza & Silva, 2007). As a consequence, farmers use a lot of pesticides to fill commercial requirements of consumers and industries alike (Bull and Hathaway, 1986). On the other hand, such use raises public concerns, either due to chemical residues in food or in the public water supply, as crops are located within the micro catchment area. Hence, farmers are changing and adopting more ecologically integrated or purely organic production systems (Boff et al, 2004). And as the latter grow, so does the demand for potato tuber seeds from organic production systems as well. All the same, during transition from one system to another, an alternative technology, completely replacing agrochemicals, is required. Accordingly, this research was carried out to evaluate the efficacy of homeopathic preparations and the use of landrace bred clones for managing pests and diseases on potato crops.
Materials and methods 
Two field experiments were carried out at the Lages Experimental Station of EPAGRI– Agricultural Research Institute of Santa Catarina, Brazil, in an organically managed area during the last two years. 
Experiment 1 was planted on October 19, 2006, and Experiment 2 was planted on October 26, 2006. In experiment 1, the statistical design was of randomized blocks with four replicates. Treatments were represented by the Catucha and Epagri (landrace varieties), the Monalisa and Agata (Holland) and the Panda (Germany) germplasms. All plots were sprayed equally with the homeopathic preparation Silicea 60CH. 
In experiment 2, the statistical design was a split plot with randomized blocks and four replicates. In the subplot, the germoplasms of Catucha and Epagri (landrace germoplasm), and of Monalisa (Holland) were planted. In the main plot, plants were treated with the following homeopathic preparations: Chamomilla 60CH, Silicea 60CH, Kali 60CH, Thuya 60CH, biotherapic of Phytophthora infestans 60CH, water 60CH, and a homemade preparation of Bordeaux mixture at 0,3% and propolis extract at 0,5%. The control treatment consisted of non-sprayed plots. 
Homeopathic remedies were prepared according to the Hahnemann method as described in the Brazilian Homeopathic Pharmacopoeia (1997). The dosage used for the homeopathic preparations was 12 ml per liter. Preparations were applied in two-week intervals, 15 days after emergence until flowering. 
Evaluations of disease intensity, pest incidence and yield at harvest were made. Diseases were estimated according to the intensity of the foliar symptom (1=absent to 6=more than 50%). Insects were directly counted and expressed in numbers per plant. 
Results 

A) Experiment one - Potato genotypes  

The highest yield was obtained with the Catucha landrace potatoes, in contrast to Agata (Holland), which granted the lowest yield (Tab. 1). 
The Epagri landrace germplasm was as good as Monalisa but worse than Catucha.  
Agata was the most susceptible to Phytophthora infestans and to Alternaria solani. Monalisa presented the high number or Diabrotica pest.
Tab.1: Yield, disease and pest intensity of potato varieties grown under organic systems, 2006/07, Brazil. Data from four replicates.
	
	
	Intensity (1 to 6)
	Number per plant

	Cultivar 
	T ha-1
	Alternaria solani 
	Phytophthora infestans
	Diabrotica speciosa
	Natural enemies

	Catucha (Brazil)
	21.36 a
	1.4 c
	1.7 b
	9,5 ab
	3,5 nd

	Monalisa (Holland)
	12.22 ab
	1.7 bc
	4.1 a
	14 a
	5,0

	Epagri (Brazil)
	14.25 ab
	1.3 c
	1.1 b
	7,5 b
	3,0

	Panda (Germany)
	11.68 ab
	2.2 b
	1.3 b
	8,3 b
	4,3

	Agata (Holland)
	3.30 b
	5.3 a
	5.2 a
	9,8 ab
	2,0

	C.V.(%)
	54
	12
	20
	25
	37


* Different letter in the columns indicate statistically significant differences for P<0.05; nd=not significantly different
B) Experiment two - Homeopathic preparations 

Cultivars and homeopathic preparations were not statistically correlated concerning yield, pest and disease. Although treatments did not statistically differ from one another, the homeopathic preparation Thuya 60CH rendered the highest yield (Tab. 2). Preparations did not affect natural enemies.
Tab.2: Yield, disease and pest intensity of potatoes treated with homeopathic preparations, 2006/07, Brazil. Data from five replicates.
	
	
	Intensity (1 to 6)*
	Number per plant*

	Preparation
	T ha-1 *
	Phytophthora infestans
	Alternaria solani
	 Diabrotica speciosa
	Natural enemies

	Bordeaux mixture
	23.25
	1.6
	0.7
	0.7
	0.3

	Bee propolis
	23.78
	1.9
	0.5
	0.5
	0.5

	No Intervention
	21.32
	2.1
	0.4
	0.4
	0.2

	Chamomilla 60CH
	22.39
	2.0
	0.9
	0.9
	0.3

	Silicea 60CH
	23.68
	2.3
	0.4
	0.4
	0.2

	Kali 60CH
	26.24
	1.9
	0.4
	0.4
	0.5

	Thuya 60CH
	26.63
	1.9
	0.8
	0.8
	0.9

	P.infestans 60CH
	25.27
	2.2
	0.4
	0.4
	0.5

	Water 60CH
	26.26
	1.8
	0.6
	0.6
	0.4

	MSD
	
	
	
	
	


* Not statically significant different for P<0.05;
Discussion and Conclusions 

Cultivars seem to play a more significant role than spray interventions for managing pests and diseases on organic potato crop systems. Homeopathic preparations are as good as the Bordeaux mixture, a standard spray generally used on organic farm systems.

Landrace bred cultivars are more resistant to pests and diseases and also grant higher yields than introduced ones. The “Catucha” genotype presented the best performance. Despite no significant differences among themselves, homeopathic preparations improved yield in comparison to the untreated plots.

It can be argued that the homeopathic cure for plant diseases is a holistic and complex system that interacts with other agroecological factors, such as soil and climate (Toledo et al., 2003). Even though its impact is statistically insignificant, a homeopathic treatment is as sufficient for an organic system as the standard Bordeaux mixture, without any residual effect as well (Bonato, 2006).  
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