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Abstract

Biocontrol of bacterial pathogens is effected by using cupric salts associate to appropriate agronomical practices such as seed certification, irrigation and fertilization.
In in vitro and in in vivo tests, aqueous extracts from Allium sativum and Ficus carica fruits reduce the survival and the damages (disease incidence and disease severity) caused by bacterial pathogens of kiwifruit (Pseudomonas syringae pv. syringae, Pseudomonas viridiflava) and of tomato (Pseudomonas syringae pv. tomato) plants. In vitro tests, both vegetal extracts show antimicrobial activity against all bacterial strains utilised at different concentrations (106 – 108 cfu ml-1). In vivo tests Allium sativum and Ficus carica extracts confirm their antimicrobial activity on P. s. pv. tomato reducing DI and DS after two weeks until to 60% and 67%  and to 32% and 22%, respectively.
Introduction

Biological control of parasites in organic agriculture crops is based on natural antagonists and substances present in nature. Bacterial diseases are a serious problem in greenhouse and in open field on different plants. Amongst them, Pseudomonas syringae pv. syringae, Pseudomonas viridiflava and Pseudomonas syringae pv. tomato are particularly dangerous on kiwifruit and tomato plants, respectively. At present, to control these bacterial pathogens, especially in organic agriculture, few effective strategies can be adopted. Copper treatments and appropriate agronomical practices, such as seeds certification, irrigation and fertilization, are suggested (Colin et al., 1984; Varvaro et al., 2001).
Due to the recent EU restriction on copper use in organic agriculture (Reg. EU n° 473/2002) and the increased movement of vegetal material among the EU and not EU countries, found effectiveness natural bactericidal/bacteriostatic compounds assume a relevant importance to control these bacterial pathogens especially in organic agriculture. As an alternative to copper compounds, few natural substances have been recently proposed, but further studies need to optimize their effectiveness (De Castro, 2001; Lo Cantore et al., 2004).

As potential natural substances effective against P. s. pv. syringae, P. viridiflava and P. s. pv. tomato, vegetal extracts from A. sativum and F. carica plants were utilised. 

A. sativum was chosen for its antimicrobial properties, well known in human healthy, and for its properties to inhibit different enzymes, essential for microbial pathogen infections, by organosulfur compounds (Obagwu and Korsten, 2003).

F. carica was chosen for their richness in phenols and flavonoids effective on different bacteria (Salameh et al., 2004; Zao et al., 2005).

The aims of this study were to verify, in vitro and in vivo, the antimicrobial activity of natural extracts, obtained from Allium sativum and Ficus carica plants, on P. s. pv. syringae, P. viridiflava and P. s. pv. tomato.
Materials and methods
A. sativum and F. carica fruits were sliced into small pieces and blended using twister blender for 10 min at room temperature. The extracts were obtained by centrifuging samples using sorvall RC 5 B (Newton, CT) centrifuge at 8,000 x g for 45 min to remove bigger particles.
In in vitro tests were carried out by the spot tests; aqueous extracts of A. sativum and F. carica fruits were utilised at a concentration of 10 g l-1 and of 60 g l-1 (dry weight), respectively. Spot tests were conducted on NSA medium (nutrient broth 8 g l-1, sucrose 50 g l-1 and agar 18 g l-1). Bacterial strains, characterized by an higher level of virulence and isolated from kiwifruit and tomato plants in Central Italy, were utilised at 106 and 108 colony forming units (cfu)/ml concentration. After distribution of bacterial suspensions (100 µl per Petri dish), natural extracts (4 drops, 30 µl each) were placed on NSA Petri dishes. After incubation at 25 ( 2°C for 48-72 h, eventual inhibition zones, measured in mm without any growth of each bacterial strain, were observed by a stereomicroscope and then measured (Klement et al., 1990). In in vitro spot tests were carried out under laboratory conditions and repeated five times, two replicates each.

In in vivo tests were carried out in greenhouse on tomato plants cv. San Marzano, 1 month old. Greenhouse conditions (temperature, relative humidity) were maintained at day and night temperatures of 25 ( 2°C and 15 ( 2°C, respectively, and relative humidity (RH) between 70-80% during whole experiments. The extracts of A. sativum and F. carica were used at a concentration of 10 g l-1 and of 60 g l-1 (dry weight), respectively. Bacterial strains of P. s. pv. syringae VT2, P. viridiflava VT3 and P. s. pv. tomato VT14 were utilised at 105 cfu/ml concentration. 
In greenhouse, tomato plants were sprayed by each natural extract until leaves were homogeneously wet. Considering as preventive treatments by natural substances, 24 h their distribution, bacterial suspension was sprayed on plants with CO2-pressurized hand-held sprayer; 2 h before and 2 h after bacterial inoculation, RH was maintained at 90% by automatic system to favour stomata opening.
After bacterial contamination, tomato plants were monitored daily for 15 days and disease incidence (DI) (n° of diseased leaflets/plant) and disease severity (DS) (n° of necroses/cm2 leaflets) were analysed according to Steel et al. (1997).
In in vivo tests were repeated five times; for each combination (bacterial pathogen/natural extract) 60 tomato plants were used: 15 plants treated with A. sativum extract, 15 with F. carica extract, 15 with copper oxychloride (28%) as positive control and 15 untreated as negative control. All data obtained were statistically analysed using GraphPad Prism 4 software for analysis of variance (ANOVA), and the significance of the treatments were determined using Tukey’s HSD test (P ≤ 0.05).
Results

In in vitro spots tests, both natural extracts inhibit the growth of the different bacterial strains utilised.
A. sativum fruit extract resulted effectiveness on all strains utilised, with highest effects against P. s. pv. syiringae VT2 at both bacterial concentrations (106 and 108 cfu ml-1) (Tab. 1).
F. carica extract showed better effects than A. sativum extract on P. s. pv. tomato VT14, and light effects on P. s. pv. syiringae VT2 and P. viridiflava VT3 at both concentration (106 and 108 cfu ml-1) (Tab. 1).
In in vivo tests the use of both natural extracts confirmed their biocontrol effect on P. s. pv. tomato. Using A. sativum extract, considering untreated control values recorded, DI was reduced until to 60% and DS by 67,7%; by using F. carica extract, DI was reduced until to 32% and DS by 22% after 15 days (Fig.1).
Discussion and conclusions

The natural extracts tested seem to be useful for a biocontrol of P. s. pv. syringae, P. viridiflava and P. s. pv. tomato bacterial pathogens.
A. sativum and F. carica extracts successfully reduced disease incidence and disease severity caused by P. s. pv. tomato, and none negative effect was recorded on tomato plants. 
The use of these natural substances appear to be particularly interesting to protect tomato plants in greenhouse. The antimicrobial activity of these natural substances showed to be effectiveness at least for 10 days, giving interesting opportunities to substitute or to be associated to copper compounds treatments normally used in organic agriculture.

Further studies are in progress to evaluate field-doses of these natural substances and to characterized their active principles.
Acknowledgments

This research  was supported by the Italian Ministry of the Agricultural, Food and Forest Policies (MIPAAF), (N° 893/2006).

References

Colin J., Gerard M. and Laabari H. (1984): Influence du type d’irrigation sur la moucheture bacterienne chez la tomate au Maroc. Parasitica 40:3-12

De Castro S. L. (2001): Propolis: biological and pharmacological activities. Therapeutic uses of this bee-product. Annual Review on Biological Sciences 3:49-83

Klement Z., Rudolph K. and Sands D. C. (1990): Methods in phytobacteriology. Ed. Akademiai Kiado, Budapest. 657p.

Lo Cantore P., Iacobellis N. S., De Marco A., Papasso F. and Senatore F. (2004): Antibacterial activity of Coriandrum sativum L. and Foeniculum vulgare Miller Var. vulgare (Miller) essential oils. Journal of Agriculture and Food Chemistry 52:862-7866

Obagwu J. and Korsten L. (2003): Control of citrus green and blue moulds with garlic extracts. European Journal of Plant Pathology 109:221-225

Salameh M. M., Ibrahim S. A., Seo C. W. (2004): Antimicrobial activity of figs and fig extract on the growth of Escherichia coli O157:H17 and Salmonella typhimurium. (Paper presented at the 104th General Meeting of American Society of Microbiology, New Orleans, USA)

Steel R. G. D., Torrie J. H. and Dickey D. A. (1997): Principles and procedures of statistics: A biometrical approach. 3rd ed. McGraw-Hill Book Co Eds; New York, 666 p.
Varvaro L., Antonelli M., Balestra G. M., Fabi A. and Scermino D. (2001): Control of phytopathogenic bacteria in organic agriculture: cases of study. Journal of Plant Pathology 83: 44

Zao A., Wu S. and Du G. (2005): Experiment study of antibacterial constituents of Ficus carica leaves. Ziran Kexueben 3:37-40
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1Values expressed are mean ± S.D. of five experiments. Means within row followed by different letters are significantly different at P ≤ 0.05 according to Tukey’s HSD test.
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Figure 1: Disease incidence (DI) on tomato plants contaminated by Pseudomonas syringae pv. tomato VT14 by using A. sativum (1%) and by F. carica (6%) vegetal extracts.
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Foglio1

		giorno 6

		controllo pst 105								aglio pst 105								fico pst 105

																																								3		4		7		7

				necrosi		cm2						necrosi		cm2						necrosi		cm2																		0		0		0		0

		n prova								n prova								n prova														controllo		aglio		fico

		1		18		35				1		4		25				1		9		25				necrosi		57.8				10.3		3.2		7.2		0.7		0.6		0.8		1.4		1.4

		2		45		42				2		15		48				2		18		48		controllo		cm2		695				21.4		6.3		7.5				161		168		179		189

		3		22		50				3		18		49				3		24		47				%		8.3				8.8		7.3		10.2				0.4		0.5		0.8		0.7

		4		9		40				4		3		50				4		4		46										4.5		1.2		1.7

		5		1		20				5		2		56				5		2		51				necrosi		14.2				1.0		0.7		0.8

		6		3		49				6		2		15				6		9		36		aglio		cm2		501				1.2		2.7		5.0

		7		12		54				7		5		24				7		14		33				%		2.8				4.4		4.2		8.5

		8		23		55				8		3		25				8		20		31										8.4		2.4		12.9

		9		39		55				9		1		24				9		14		20				necrosi		32.4				14.2		0.8		14.0

		10		28		45				10		4		39				10		18		33		fico		cm2		522				12.4		2.1		10.9

		11		30		41				11		4		45				11		12		43				%		6.2				14.6		1.8		5.6

		12		19		51				12		8		44				12		7		44										7.5		3.6		3.2

		13		25		54				13		2		42				13		6		45										9.3		1.0		2.7

		14		13		53				14		0		15				14		5		20										4.9		0.0		5.0

		15		2		51																										0.8

		medie		19.27		46.33				medie		5.07		35.79				medie		11.57		37.29

		dev.st.pop.		13.0737832904		9.5891804109				dev.st.pop.		5.2398515204		13.8962007615				dev.st.pop.		6.6646517101		10.5132046745

		confidenza		6.6161256324		4.8527056707				confidenza		2.65168201		7.0323186494				confidenza		3.3727171417		5.3203178744

		giorno 9

		controllo pst 105								aglio pst 105								fico pst 105

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		20		37				1		4		27				1		10		28				necrosi		66.2				10.8		3.0		7.1

		2		50		45				2		19		51				2		22		50		controllo		cm2		730				22.2		7.5		8.8

		3		25		51				3		22		50				3		26		50				%		9.1				9.8		8.8		10.4

		4		9		47				4		3		53				4		4		50										3.8		1.1		1.6

		5		1		20				5		3		63				5		2		55				necrosi		17.4				1.0		1.0		0.7

		6		3		50				6		2		15				6		9		36		aglio		cm2		533				1.2		2.7		5.0

		7		13		55				7		6		25				7		15		33				%		3.3				4.7		4.8		9.1

		8		27		56				8		3		27				8		23		30										9.6		2.2		15.3

		9		50		58				9		1		24				9		15		22				necrosi		37				17.2		0.8		13.6

		10		30		45				10		5		40				10		19		36		fico		cm2		549				13.3		2.5		10.6

		11		38		41				11		4		47				11		15		45				%		6.7				18.5		1.7		6.7

		12		20		54				12		10		48				12		9		45										7.4		4.2		4.0

		13		30		57				13		5		45				13		9		48										10.5		2.2		3.8

		14		13		57				14		0		18				14		7		21										4.6		0.0		6.7

		15		2		57																										0.7

		medie		22.07		48.67				medie		6.21		38.07				medie		13.21		39.21

		dev.st.pop.		15.8721079105		10.2515968559				dev.st.pop.		6.5301498561		15.0203159125				dev.st.pop.		7.2978244538		11.2330458328

		confidenza		8.0322472581		5.1879284844				confidenza		3.3046510629		7.6011889526				confidenza		3.6931408726		5.6846010687

		giorno 12

		controllo pst 105								aglio pst 105								fico pst 105

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		20		42				1		5		28				1		12		30				necrosi		74.6				9.5		3.6		8.0

		2		21		55				2		17		52				2		22		51		controllo		cm2		761				7.6		6.5		8.6

		3		28		60				3		38		50				3		26		50				%		9.8				9.3		15.2		10.4

		4		10		60				4		3		54				4		6		54										3.3		1.1		2.2

		5		10		65				5		2		67				5		5		55				necrosi		19.8				3.1		0.6		1.8

		6		13		60				6		2		30				6		9		36		aglio		cm2		563				4.3		1.3		5.0

		7		17		62				7		5		26				7		19		32				%		3.5				5.5		3.8		11.9

		8		27		55				8		3		30				8		23		30										9.8		2.0		15.3

		9		33		50				9		2		25				9		16		22				necrosi		42.4				13.2		1.6		14.5

		10		36		44				10		6		40				10		26		36		fico		cm2		561				16.4		3.0		14.4

		11		25		37				11		4		47				11		15		48				%		7.6				13.5		1.7		6.3

		12		52		42				12		7		49				12		14		50										24.8		2.9		5.6

		13		48		51				13		5		45				13		12		48										18.8		2.2		5.0

		14		18		51				14		0		20				14		7		19										7.1		0.0		7.4

		15		15		27																										11.1										Prova Cu

																																										giorno 7

																																										Cu pst 105										necrosi		4

																																																				cm2		161

																																										n prova		necrosi		cm2						%		2.5

		medie		24.87		50.73				medie		7.07		40.21				medie		15.14		40.07

		dev.st.pop.		12.827797198		10.6063772371				dev.st.pop.		9.7622844561		13.8351757456				dev.st.pop.		7.1882076814		12.1874101856																				1		4		80

		confidenza		6.4916417814		5.3674688303				confidenza		4.9403067946		7.0014362979				confidenza		3.6376681513		6.1675671939																				2		0		81

																																										giorno 11

																																										Cu pst 105										necrosi		7

		giorno 15																																																		cm2		168

																																										n prova		necrosi		cm2						%		4.2

		controllo pst 105								aglio pst 105								fico pst 105

																																										1		7		83

				necrosi		cm2						necrosi		cm2						necrosi		cm2																				2		0		85

		n prova								n prova								n prova														controllo		aglio		fico		Rame

		1		22		42				1		5		28				1		15		30				necrosi		78.6				10.5		3.6		10.0		1.7

		2		21		55				2		15		56				2		25		51		controllo		cm2		772				7.6		5.4		9.8		0.0

		3		30		60				3		35		50				3		26		50				%		10.2				10.0		14.0		10.4

		4		12		60				4		3		54				4		6		54										4.0		1.1		2.2

		5		15		65				5		2		70				5		9		55				necrosi		19				4.6		0.6		3.3

		6		13		60				6		2		30				6		9		36		aglio		cm2		577				4.3		1.3		5.0

		7		17		65				7		5		29				7		21		35				%		3.3				5.2		3.4		12.0

		8		30		55				8		3		30				8		23		30										10.9		2.0		15.3

		9		33		50				9		2		26				9		16		30				necrosi		46.2				13.2		1.5		10.7

		10		40		46				10		6		40				10		26		36		fico		cm2		584				17.4		3.0		14.4

		11		25		37				11		4		47				11		19		54				%		7.9				13.5		1.7		7.0

		12		52		45				12		7		50				12		14		50										23.1		2.8		5.6

		13		48		51				13		5		45				13		12		48										18.8		2.2		5.0

		14		20		51				14		1		22				14		10		25										7.8		0.9		8.0

		15		15		30																										10.0

																																										0.1018134715				32				68

																																										0.0329289428				78				22

																																										0.079109589				7				93

																																										0.0074074074

		medie		26.20		51.47				medie		6.79		41.21				medie		16.50		41.71

		dev.st.pop.		12.5424991814		10.1549893906				dev.st.pop.		8.8246034684		14.1158861485				dev.st.pop.		6.8808541509		10.894095588

		confidenza		6.3472637174		5.1390392599				confidenza		4.4657834619		7.1434927517				confidenza		3.4821286624		5.51307173

		giorno 6

		controllo xv 105								aglio xv 105								fico xv 105

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		11		35				1		3		45				1		9		45				necrosi		79.4				6.3		1.3		4.0

		2		20		45				2		9		45				2		12		49		controllo		cm2		523				8.9		4.0		4.9

		3		75		39				3		25		41				3		35		40				%		15.2				38.5		12.2		17.5

		4		36		35				4		24		49				4		30		42										20.6		9.8		14.3

		5		0		10				5		3		17				5		14		14				necrosi		20.8				0.0		3.5		20.0

		6		5		14				6		0		38				6		0		10		aglio		cm2		431				7.1		0.0		0.0

		7		30		38				7		0		49				7		1		36				%		4.8				15.8		0.0		0.6

		8		22		40				8		8		52				8		11		38										11.0		3.1		5.8

		9		10		39				9		31		50				9		14		35				necrosi		56.8				5.1		12.4		8.0

		10		6		25				10		1		45				10		22		47		fico		cm2		531				4.8		0.4		9.4

		11		21		29												11		33		46				%		10.7				14.5				14.3

		12		15		35												12		31		49										8.6				12.7

		13		65		48												13		14		40										27.1				7.0

		14		69		48												14		39		15										28.8				52.0

		15		12		43												15		19		25										5.6				15.2

		medie		26.47		34.87				medie		10.40		43.10				medie		18.93		35.40

		dev.st.pop.		24.3130378506		11.2431990025				dev.st.pop.		11.7586847337		10.1044544633				dev.st.pop.		12.2443378557		13.1735666068

		confidenza		12.303868693		5.6897391871				confidenza		5.9506061667		5.113465528				confidenza		6.1963760405		6.6666220299

		giorno 9

		controllo xv 105								aglio xv 105								fico xv 105

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		13		41				1		4		49				1		10		48				necrosi		92				6.3		1.6		4.2

		2		22		49				2		10		47				2		15		48		controllo		cm2		581				9.0		4.3		6.3

		3		92		40				3		29		45				3		39		42				%		15.8				46.0		12.9		18.6

		4		45		37				4		31		51				4		38		49										24.3		12.2		15.5

		5		1		12				5		6		18				5		15		15				necrosi		26.8				1.7		6.7		20.0

		6		7		15				6		0		39				6		0		12		aglio		cm2		454				9.3		0.0		0.0

		7		32		39				7		0		50				7		2		40				%		5.9				16.4		0.0		1.0

		8		27		42				8		10		54				8		13		40										12.9		3.7		6.5

		9		10		40				9		41		53				9		19		38				necrosi		66.6				5.0		15.5		10.0

		10		9		30				10		3		48				10		29		51		fico		cm2		574				6.0		1.3		11.4

		11		30		39												11		37		51				%		11.6				15.4				14.5

		12		10		38												12		31		52										5.3				11.9

		13		81		51												13		15		41										31.8				7.3

		14		72		48												14		45		19										30.0				47.4

		15		9		60												15		25		28										3.0				17.9

		medie		30.67		38.73				medie		13.40		45.40				medie		22.20		38.27

		dev.st.pop.		29.087716275		12.4525767079				dev.st.pop.		14.7135613938		10.5324894177				dev.st.pop.		13.8934722596		13.5037913547

		confidenza		14.720144962		6.3017575033				confidenza		7.4459525999		5.3300771217				confidenza		7.0309378623		6.8337357391

		giorno 12

		controllo xv 105								aglio xv 105								fico xv 105

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		20		42				1		4		49				1		13		51				necrosi		112.6				9.5		1.6		5.1

		2		30		50				2		9		47				2		21		49		controllo		cm2		610				12.0		3.8		8.6

		3		97		40				3		39		45				3		41		45				%		18.5				48.5		17.3		18.2

		4		50		39				4		32		51				4		45		54										25.6		12.5		16.7

		5		12		20				5		12		18				5		19		19				necrosi		33				12.0		13.3		20.0

		6		15		21				6		0		39				6		0		15		aglio		cm2		454				14.3		0.0		0.0

		7		38		40				7		0		50				7		5		44				%		7.3				19.0		0.0		2.3

		8		37		42				8		15		54				8		15		45										17.6		5.6		6.7

		9		12		40				9		50		53				9		22		42				necrosi		73.2				6.0		18.9		10.5

		10		17		30				10		4		48				10		29		55		fico		cm2		620				11.3		1.7		10.5

		11		40		40												11		35		57				%		11.8				20.0				12.3

		12		13		40												12		36		52										6.5				13.8

		13		92		51												13		15		44										36.1				6.8

		14		78		50												14		41		20										31.2				41.0

		15		12		65												15		29		28										3.7				20.7

		medie		37.53		40.67				medie		16.50		45.40				medie		24.40		41.33

		dev.st.pop.		29.4639408349		11.368293418				dev.st.pop.		17.6525100513		10.5324894177				dev.st.pop.		13.6004201616		13.952299691

		confidenza		14.9105373602		5.7530445327				confidenza		8.9332384998		5.3300771217				confidenza		6.8826357638		7.0607081031																								2		3		4		6

																																														1		2		2		3

		giorno 15

																																								Prova Cu														Prova Cu

		controllo xv 105								aglio xv 105								fico xv 105																						giorno 12														giorno 6

																																								Cu pst 105										necrosi		6		Cu pst 105										necrosi		3

				necrosi		cm2						necrosi		cm2						necrosi		cm2																												cm2		204												cm2		175

		n prova								n prova								n prova														controllo		aglio		fico		rame		n prova		necrosi		cm2						%		2.9		n prova		necrosi		cm2						%		1.7

		1		29		45				1		9		51				1		15		53				necrosi		134				12.9		3.5		5.7		1.1

		2		36		51				2		15		53				2		29		52		controllo		cm2		669				14.1		5.7		11.2		0.6		1		4		104										1		2		90

		3		114		42				3		44		48				3		48		49				%		20.0				54.3		18.3		19.6				2		2		100										2		1		85

		4		65		42				4		39		51				4		46		58										31.0		15.3		15.9

		5		22		25				5		19		26				5		25		24				necrosi		43.6				17.6		14.6		20.8				giorno 15														giorno 9

		6		19		24				6		1		44				6		6		21		aglio		cm2		490				15.8		0.5		5.7				Cu pst 105										necrosi		9		Cu pst 105										necrosi		5

		7		40		41				7		3		53				7		11		46				%		8.9				19.5		1.1		4.8														cm2		218												cm2		192

		8		37		42				8		19		58				8		19		48										17.6		6.6		7.9				n prova		necrosi		cm2						%		4.1		n prova		necrosi		cm2						%		2.6

		9		19		45				9		58		56				9		29		48				necrosi		84.6				8.4		20.7		12.1

		10		25		40				10		11		50				10		34		55		fico		cm2		670				12.5		4.4		12.4				1		6		110										1		3		98

		11		44		49												11		35		59				%		12.6				18.0				11.9				2		3		108										2		2		94

		12		19		48												12		39		53										7.9				14.7

		13		101		57												13		14		48										35.4				5.8

		14		85		53												14		40		25										32.1				32.0

		15		15		65												15		33		31										4.6				21.3

		medie		44.67		44.60				medie		21.80		49.00				medie		28.20		44.67

		dev.st.pop.		31.8246684792		10.6086218305				dev.st.pop.		18.9373235232		8.9814623902				dev.st.pop.		12.8962896104		12.8099663581

		confidenza		16.1052084307		5.3686047305				confidenza		9.5834318796		4.5451635702				confidenza		6.5263030876		6.4826182972

		giorno 6

		controllo xv 108								aglio xv 108								fico xv 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		21		36				1		9		45				1		15		45				necrosi		143.4				11.7		4.0		6.7

		2		29		45				2		18		45				2		17		49		controllo		cm2		528				12.9		8.0		6.9

		3		88		41				3		33		41				3		45		40				%		27.2				42.9		16.1		22.5

		4		55		35				4		36		49				4		41		42										31.4		14.7		19.5

		5		12		12				5		21		17				5		25		14				necrosi		50.2				20.0		24.7		35.7

		6		19		14				6		9		38				6		12		10		aglio		cm2		592				27.1		4.7		24.0

		7		49		39				7		11		49				7		14		36				%		8.5				25.1		4.5		7.8

		8		38		40				8		25		39				8		26		38										19.0		12.8		13.7

		9		33		39				9		21		40				9		23		35				necrosi		79.8				16.9		10.5		13.1

		10		22		24				10		19		39				10		35		47		fico		cm2		531				18.3		9.7		14.9

		11		85		29				11		4		24				11		41		46				%		15.0				58.6		3.3		17.8

		12		45		34				12		9		47				12		44		49										26.5		3.8		18.0

		13		82		48				13		18		46				13		12		40										34.2		7.8		6.0

		14		95		48				14		17		49				14		32		15										39.6		6.9		42.7

		15		44		44				15		1		24				15		17		25										20.0		0.8		13.6

		medie		47.80		35.20				medie		16.73		39.47				medie		26.60		35.40

		dev.st.pop.		27.5634333337		11.1496316403				dev.st.pop.		9.8956459882		10.0773201275				dev.st.pop.		12.1760889803		13.1735666068

		confidenza		13.9487655369		5.6423884387				confidenza		5.0077958016		5.0997339118				confidenza		6.1618379788		6.6666220299

		giorno 9

		controllo xv 108								aglio xv 108								fico xv 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		25		40				1		10		45				1		19		48				necrosi		159				12.5		4.4		7.9

		2		34		45				2		19		49				2		22		52		controllo		cm2		583				15.1		7.8		8.5

		3		88		44				3		33		48				3		46		50				%		27.3				40.0		13.8		18.4

		4		62		35				4		36		55				4		48		51										35.4		13.1		18.8

		5		18		16				5		20		22				5		33		19				necrosi		52.6				22.5		18.2		34.7

		6		19		48				6		12		48				6		19		10		aglio		cm2		655				7.9		5.0		38.0

		7		59		39				7		11		56				7		17		39				%		8.0				30.3		3.9		8.7

		8		44		44				8		24		41				8		32		34										20.0		11.7		18.8

		9		41		39				9		20		45				9		31		38				necrosi		93.2				21.0		8.9		16.3

		10		32		24				10		22		42				10		30		44		fico		cm2		577				26.7		10.5		13.6

		11		91		29				11		6		26				11		44		49				%		16.2				62.8		4.6		18.0

		12		50		36				12		10		47				12		51		51										27.8		4.3		20.0

		13		88		50				13		20		46				13		19		48										35.2		8.7		7.9

		14		95		49				14		17		55				14		36		19										38.8		6.2		37.9

		15		49		45				15		3		30				15		19		25										21.8		2.0		15.2

		medie		53.00		38.87				medie		17.53		43.67				medie		31.07		38.47

		dev.st.pop.		26.7154316026		9.6500678507				dev.st.pop.		9.2339951628		10.2585620453				dev.st.pop.		11.8530687206		13.9482035027

		confidenza		13.5196253358		4.8835184004				confidenza		4.6729604377		5.1914532919				confidenza		5.9983701767		7.0586351839

		giorno 12

		controllo xv 108								aglio xv 108								fico xv 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		29		40				1		10		45				1		22		48				necrosi		178.6				14.5		4.4		9.2

		2		39		45				2		20		49				2		29		52		controllo		cm2		620				17.3		8.2		11.2

		3		96		51				3		35		48				3		54		50				%		28.8				37.6		14.6		21.6

		4		74		35				4		38		55				4		58		51										42.3		13.8		22.7

		5		26		22				5		20		26				5		44		21				necrosi		58.6				23.6		15.4		41.9

		6		25		48				6		15		48				6		26		15		aglio		cm2		681				10.4		6.3		34.7

		7		66		39				7		12		56				7		21		39				%		8.6				33.8		4.3		10.8

		8		57		55				8		25		44				8		32		34										20.7		11.4		18.8

		9		50		39				9		20		49				9		31		38				necrosi		106				25.6		8.2		16.3

		10		44		30				10		25		42				10		33		44		fico		cm2		607				29.3		11.9		15.0

		11		100		33				11		14		30				11		44		49				%		17.5				60.6		9.3		18.0

		12		51		36				12		10		47				12		59		51										28.3		4.3		23.1

		13		88		50				13		26		46				13		19		48										35.2		11.3		7.9

		14		96		51				14		17		55				14		36		31										37.6		6.2		23.2

		15		52		46				15		6		41				15		22		36										22.6		2.9		12.2

		medie		59.53		41.33				medie		19.53		45.40				medie		35.33		40.47

		dev.st.pop.		26.046295779		9.1859105363				dev.st.pop.		9.1093881453		8.3904707854				dev.st.pop.		13.5312689019		11.4384481132

		confidenza		13.1810021098		4.6486267063				confidenza		4.609901745		4.2460860486				confidenza		6.8476410411		5.7885470545

		giorno 15

		controllo xv 108								aglio xv 108								fico xv 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		33		40				1		12		45				1		29		48				necrosi		197.6				16.5		5.3		12.1

		2		48		45				2		22		49				2		33		52		controllo		cm2		654				21.3		9.0		12.7

		3		102		51				3		35		48				3		54		50				%		30.2				40.0		14.6		21.6

		4		90		35				4		38		55				4		58		51										51.4		13.8		22.7

		5		35		30				5		26		33				5		44		29				necrosi		66.8				23.3		15.8		30.3

		6		36		48				6		19		48				6		33		15		aglio		cm2		722				15.0		7.9		44.0

		7		70		42				7		17		56				7		31		44				%		9.3				33.3		6.1		14.1

		8		66		55				8		25		44				8		41		49										24.0		11.4		16.7

		9		58		46				9		28		49				9		49		48				necrosi		126.2				25.2		11.4		20.4

		10		49		36				10		26		48				10		35		36		fico		cm2		634				27.2		10.8		19.4

		11		100		38				11		18		36				11		49		36				%		19.9				52.6		10.0		27.2

		12		56		39				12		10		57				12		71		57										28.7		3.5		24.9

		13		90		50				13		30		50				13		32		50										36.0		12.0		12.8

		14		96		51				14		17		55				14		36		33										37.6		6.2		21.8

		15		59		48				15		11		49				15		36		36										24.6		4.5		20.0

		medie		65.87		43.60				medie		22.27		48.13				medie		42.07		42.27

		dev.st.pop.		24.3423988332		7.1294159248				dev.st.pop.		8.4723640373		6.7809256286				dev.st.pop.		12.0027774564		11.1641432828

		confidenza		12.3187271272		3.6079159641				confidenza		4.2875289906		3.4315587819				confidenza		6.074131858		5.6497322081

		giorno 6

		controllo pst 108								aglio pst 108								fico pst 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		28		35				1		14		25				1		19		25				necrosi		113				16.0		11.2		15.2

		2		75		42				2		15		48				2		18		48		controllo		cm2		695				35.7		6.3		7.5

		3		54		50				3		18		49				3		24		47				%		16.3				21.6		7.3		10.2

		4		57		40				4		9		50				4		29		46										28.5		3.6		12.6

		5		19		20				5		12		56				5		12		51				necrosi		31				19.0		4.3		4.7

		6		16		49				6		11		15				6		15		36		aglio		cm2		501				6.5		14.7		8.3

		7		29		54				7		5		24				7		14		33				%		6.2				10.7		4.2		8.5

		8		36		55				8		3		25				8		35		31										13.1		2.4		22.6

		9		56		55				9		1		24				9		24		20				necrosi		57				20.4		0.8		24.0

		10		35		45				10		24		39				10		28		33		fico		cm2		522				15.6		12.3		17.0

		11		50		41				11		11		45				11		22		43				%		10.9				24.4		4.9		10.2

		12		44		51				12		15		44				12		17		44										17.3		6.8		7.7

		13		41		54				13		12		42				13		19		45										15.2		5.7		8.4

		14		15		53				14		5		15				14		9		20										5.7		6.7		9.0

		15		10		51																										3.9

		medie		37.67		46.33				medie		11.07		35.79				medie		20.36		37.29

		dev.st.pop.		18.6113124841		9.5891804109				dev.st.pop.		6.2074928138		13.8962007615				dev.st.pop.		7.1533439502		10.5132046745

		confidenza		9.418450562		4.8527056707				confidenza		3.1413670707		7.0323186494				confidenza		3.6200249932		5.3203178744

		giorno 9

		controllo pst 108								aglio pst 108								fico pst 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		33		35				1		18		25				1		25		25				necrosi		136.4				18.9		14.4		20.0

		2		79		42				2		19		48				2		22		48		controllo		cm2		695				37.6		7.9		9.2

		3		64		50				3		21		49				3		29		47				%		19.6				25.6		8.6		12.3

		4		67		40				4		11		50				4		39		46										33.5		4.4		17.0

		5		29		20				5		12		56				5		19		51				necrosi		37.2				29.0		4.3		7.5

		6		22		49				6		11		15				6		17		36		aglio		cm2		501				9.0		14.7		9.4

		7		35		54				7		8		24				7		14		33				%		7.4				13.0		6.7		8.5

		8		36		55				8		6		25				8		41		31										13.1		4.8		26.5

		9		66		55				9		2		24				9		36		20				necrosi		71.6				24.0		1.7		36.0

		10		54		45				10		28		39				10		34		33		fico		cm2		522				24.0		14.4		20.6

		11		72		41				11		11		45				11		31		43				%		13.7				35.1		4.9		14.4

		12		49		51				12		15		44				12		17		44										19.2		6.8		7.7

		13		41		54				13		19		42				13		19		45										15.2		9.0		8.4

		14		15		53				14		5		15				14		15		20										5.7		6.7		15.0

		15		20		51																										7.8

		medie		45.47		46.33				medie		13.29		35.79				medie		25.57		37.29

		dev.st.pop.		20.5560789294		9.5891804109				dev.st.pop.		7.1298783184		13.8962007615				dev.st.pop.		9.3291461042		10.5132046745

		confidenza		10.4026200899		4.8527056707				confidenza		3.6081499632		7.0323186494				confidenza		4.721112573		5.3203178744

		giorno 12

		controllo pst 108								aglio pst 108								fico pst 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		39		35				1		19		25				1		34		25				necrosi		166.8				22.3		15.2		27.2

		2		91		42				2		19		48				2		29		48		controllo		cm2		695				43.3		7.9		12.1

		3		88		50				3		25		49				3		38		47				%		24.0				35.2		10.2		16.2

		4		80		40				4		15		50				4		39		46										40.0		6.0		17.0

		5		39		20				5		16		56				5		48		51				necrosi		44.6				39.0		5.7		18.8

		6		31		49				6		14		15				6		22		36		aglio		cm2		501				12.7		18.7		12.2

		7		45		54				7		11		24				7		24		33				%		8.9				16.7		9.2		14.5

		8		47		55				8		9		25				8		59		31										17.1		7.2		38.1

		9		78		55				9		2		24				9		41		20				necrosi		93.6				28.4		1.7		41.0

		10		65		45				10		35		39				10		45		33		fico		cm2		522				28.9		17.9		27.3

		11		85		41				11		12		45				11		29		43				%		17.9				41.5		5.3		13.5

		12		49		51				12		15		44				12		19		44										19.2		6.8		8.6

		13		52		54				13		22		42				13		19		45										19.3		10.5		8.4

		14		19		53				14		9		15				14		22		20										7.2		12.0		22.0

		15		26		51																										10.2

		medie		55.60		46.33				medie		15.93		35.79				medie		33.43		37.29

		dev.st.pop.		23.8561163167		9.5891804109				dev.st.pop.		8.0236600675		13.8962007615				dev.st.pop.		12.1383960778		10.5132046745

		confidenza		12.0726387418		4.8527056707				confidenza		4.0604576242		7.0323186494				confidenza		6.1427630888		5.3203178744

		giorno 15

		controllo pst 108								aglio pst 108								fico pst 108

				necrosi		cm2						necrosi		cm2						necrosi		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		45		35				1		18		25				1		35		25				necrosi		183.6				25.7		14.4		28.0

		2		99		42				2		18		48				2		29		48		controllo		cm2		695				47.1		7.5		12.1

		3		95		50				3		25		49				3		35		47				%		26.4				38.0		10.2		14.9

		4		88		40				4		14		50				4		41		46										44.0		5.6		17.8

		5		54		20				5		13		56				5		48		51				necrosi		41.2				54.0		4.6		18.8

		6		46		49				6		14		15				6		25		36		aglio		cm2		501				18.8		18.7		13.9

		7		51		54				7		10		24				7		24		33				%		8.2				18.9		8.3		14.5

		8		52		55				8		9		25				8		61		31										18.9		7.2		39.4

		9		84		55				9		2		24				9		41		20				necrosi		92.8				30.5		1.7		41.0

		10		77		45				10		30		39				10		45		33		fico		cm2		522				34.2		15.4		27.3

		11		88		41				11		12		45				11		25		43				%		17.8				42.9		5.3		11.6

		12		44		51				12		14		44				12		16		44										17.3		6.4		7.3

		13		50		54				13		18		42				13		19		45										18.5		8.6		8.4

		14		19		53				14		9		15				14		20		20										7.2		12.0		20.0

		15		26		51																										10.2

		medie		61.20		46.33				medie		14.71		35.79				medie		33.14		37.29

		dev.st.pop.		25.2874898489		9.5891804109				dev.st.pop.		6.977199917		13.8962007615				dev.st.pop.		12.9130651957		10.5132046745

		confidenza		12.7970003826		4.8527056707				confidenza		3.5308854513		7.0323186494				confidenza		6.5347925491		5.3203178744

		giorno 6

		controllo cmm 108								aglio cmm 108								fico cmm 108

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		15		35				1		9		48				1		11		25				cm		280				8.6		3.8		8.8

		2		29		45				2		9		52				2		11		48		controllo		cm2		523				12.9		3.5		4.6

		3		25		39				3		8		50				3		10		47				%		53.5				12.8		3.2		4.3

		4		19		35				4		10		51				4		15		46										10.9		3.9		6.5

		5		5		10				5		1		29				5		9		51				cm		61				10.0		0.7		3.5

		6		1		14				6		0		15				6		7		36		aglio		cm2		598				1.4		0.0		3.9

		7		9		38				7		0		44				7		2		33				%		10.2				4.7		0.0		1.2

		8		25		40				8		0		49				8		1		31										12.5		0.0		0.6

		9		26		39				9		0		48				9		9		20				cm		134				13.3		0.0		9.0

		10		11		25				10		3		36				10		8		33		fico		cm2		522				8.8		1.7		4.8

		11		12		29				11		5		36				11		14		43				%		25.7				8.3		2.8		6.5

		12		14		35				12		4		57				12		13		44										8.0		1.4		5.9

		13		22		48				13		3		50				13		14		45										9.2		1.2		6.2

		14		38		48				14		9		33				14		10		20										15.8		5.5		10.0

		15		29		43																										13.5

		medie		18.67		34.87				medie		4.36		42.71				medie		9.57		37.29

		dev.st.pop.		10.2236886457		11.2431990025				dev.st.pop.		3.9342117353		11.445043075				dev.st.pop.		4.164211731		10.5132046745

		confidenza		5.1738052409		5.6897391871				confidenza		1.9909492552		5.7918845044				confidenza		2.1073431738		5.3203178744

		giorno 9

		controllo cmm 108								aglio cmm 108								fico cmm 108

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		25		35				1		9		48				1		18		35				cm		297				14.3		3.8		10.3

		2		29		45				2		9		52				2		11		48		controllo		cm2		558				12.9		3.5		4.6

		3		25		39				3		10		50				3		10		47				%		53.2				12.8		4.0		4.3

		4		22		35				4		12		51				4		15		46										12.6		4.7		6.5

		5		5		15				5		1		29				5		15		51				cm		69				6.7		0.7		5.9

		6		1		24				6		0		15				6		7		39		aglio		cm2		608				0.8		0.0		3.6

		7		9		38				7		0		44				7		4		33				%		11.3				4.7		0.0		2.4

		8		25		40				8		0		49				8		2		32										12.5		0.0		1.3

		9		26		39				9		0		48				9		9		22				cm		153				13.3		0.0		8.2

		10		12		25				10		5		36				10		11		33		fico		cm2		538				9.6		2.8		6.7

		11		12		36				11		6		40				11		14		43				%		28.4				6.7		3.0		6.5

		12		14		48				12		4		57				12		13		44										5.8		1.4		5.9

		13		25		48				13		3		50				13		14		45										10.4		1.2		6.2

		14		38		48				14		10		39				14		10		20										15.8		5.1		10.0

		15		29		43																										13.5

		medie		19.80		37.20				medie		4.93		43.43				medie		10.93		38.43

		dev.st.pop.		10.3385547484		9.5857036406				dev.st.pop.		4.4109005833		11.0154736322				dev.st.pop.		4.4283055574		9.597389755

		confidenza		5.2319344412		4.8509462145				confidenza		2.2321826638		5.5744963667				confidenza		2.2409906342		4.8568600957

		giorno 12

		controllo cmm 108								aglio cmm 108								fico cmm 108

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		35		35				1		11		48				1		28		40				cm		338				20.0		4.6		14.0

		2		31		45				2		13		52				2		11		48		controllo		cm2		558				13.8		5.0		4.6

		3		25		39				3		14		50				3		19		47				%		60.6				12.8		5.6		8.1

		4		25		35				4		16		51				4		15		46										14.3		6.3		6.5

		5		9		15				5		5		29				5		15		51				cm		97				12.0		3.4		5.9

		6		5		24				6		2		15				6		8		39		aglio		cm2		622				4.2		2.7		4.1

		7		9		38				7		1		44				7		7		33				%		15.6				4.7		0.5		4.2

		8		25		40				8		0		49				8		4		32										12.5		0.0		2.5

		9		26		39				9		0		48				9		9		25				cm		191				13.3		0.0		7.2

		10		15		25				10		9		45				10		19		33		fico		cm2		551				12.0		4.0		11.5

		11		15		36				11		6		45				11		14		43				%		34.7				8.3		2.7		6.5

		12		14		48				12		7		57				12		13		44										5.8		2.5		5.9

		13		29		48				13		3		50				13		14		45										12.1		1.2		6.2

		14		40		48				14		10		39				14		15		25										16.7		5.1		12.0

		15		35		43																										16.3

		medie		22.53		37.20				medie		6.93		44.43				medie		13.64		39.36

		dev.st.pop.		10.756172093		9.5857036406				dev.st.pop.		5.3703500203		10.7468369995				dev.st.pop.		5.9949612542		8.4453641617

		confidenza		5.4432740937		4.8509462145				confidenza		2.7177221494		5.4385499714				confidenza		3.0338132382		4.2738654194

		giorno 15

		controllo cmm 108								aglio cmm 108								fico cmm 108

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		45		35				1		15		48				1		38		40				cm		384				25.7		6.3		19.0

		2		41		45				2		13		52				2		19		55		controllo		cm2		558				18.2		5.0		6.9

		3		25		39				3		14		50				3		19		47				%		68.8				12.8		5.6		8.1

		4		35		35				4		21		51				4		15		46										20.0		8.2		6.5

		5		12		15				5		9		29				5		29		51				cm		133				16.0		6.2		11.4

		6		5		24				6		8		25				6		18		39		aglio		cm2		634				4.2		6.4		9.2

		7		15		38				7		4		44				7		15		33				%		21.0				7.9		1.8		9.1

		8		25		40				8		0		49				8		11		32										12.5		0.0		6.9

		9		26		39				9		1		48				9		11		29				cm		278				13.3		0.4		7.6

		10		19		25				10		9		45				10		19		33		fico		cm2		572				15.2		4.0		11.5

		11		15		36				11		11		45				11		14		43				%		48.6				8.3		4.9		6.5

		12		18		48				12		7		57				12		13		44										7.5		2.5		5.9

		13		29		48				13		3		50				13		22		45										12.1		1.2		9.8

		14		40		48				14		18		41				14		35		35										16.7		8.8		20.0

		15		34		43																										15.8

		medie		25.60		37.20				medie		9.50		45.29				medie		19.86		40.86

		dev.st.pop.		11.7339556112		9.5857036406				dev.st.pop.		6.284902545		8.7039210565				dev.st.pop.		8.4930482238		7.7445478873

		confidenza		5.938091734		4.8509462145				confidenza		3.1805410799		4.4047108573				confidenza		4.2979964409		3.9192099678

		giorno 6

		controllo cmm 105								aglio cmm 105								fico cmm 105

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		14		35				1		4		25				1		11		25				cm		223				8.0		3.2		8.8

		2		20		45				2		4		48				2		9		48		controllo		cm2		527				8.9		1.7		3.8

		3		19		39				3		5		47				3		10		47				%		42.3				9.7		2.1		4.3

		4		15		35				4		8		46				4		15		46										8.6		3.5		6.5

		5		4		10				5		0		51				5		9		51				cm		45				8.0		0.0		3.5

		6		0		14				6		0		36				6		6		36		aglio		cm2		522				0.0		0.0		3.3

		7		1		38				7		0		33				7		0		33				%		8.6				0.5		0.0		0.0

		8		25		40				8		0		31				8		0		31										12.5		0.0		0.0

		9		19		39				9		0		20				9		9		20				cm		110				9.7		0.0		9.0

		10		11		29				10		3		33				10		8		33		fico		cm2		529				7.6		1.8		4.8

		11		12		29				11		5		43				11		9		45				%		20.8				8.3		2.3		4.0

		12		14		35				12		4		44				12		5		44										8.0		1.8		2.3

		13		20		48				13		3		45				13		8		45										8.3		1.3		3.6

		14		28		48				14		9		20				14		11		25										11.7		9.0		8.8

		15		21		43																										9.8

		medie		14.87		35.13				medie		3.21		37.29				medie		7.86		37.79

		dev.st.pop.		8.2623644719		11.0380294998				dev.st.pop.		2.9917468895		10.5132046745				dev.st.pop.		4.0735005331		10.0474150631

		confidenza		4.1812565004		5.5859110009				confidenza		1.5140050008		5.3203178744				confidenza		2.0614378174		5.0846001392

		giorno 9

		controllo cmm 105								aglio cmm 105								fico cmm 105

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		14		41				1		6		29				1		15		31				cm		246				6.8		4.1		9.7

		2		20		45				2		9		48				2		14		48		controllo		cm2		566				8.9		3.8		5.8

		3		21		44				3		11		47				3		15		47				%		43.5				9.5		4.7		6.4

		4		15		40				4		8		46				4		19		46										7.5		3.5		8.3

		5		9		18				5		0		51				5		11		51				cm		70				10.0		0.0		4.3

		6		0		16				6		0		36				6		7		36		aglio		cm2		548				0.0		0.0		3.9

		7		5		38				7		0		33				7		0		33				%		12.8				2.6		0.0		0.0

		8		25		40				8		0		39				8		0		31										12.5		0.0		0.0

		9		21		44				9		1		22				9		11		28				cm		139				9.5		0.9		7.9

		10		11		29				10		5		36				10		8		33		fico		cm2		547				7.6		2.8		4.8

		11		15		31				11		7		43				11		11		45				%		25.4				9.7		3.3		4.9

		12		14		35				12		7		44				12		5		44										8.0		3.2		2.3

		13		25		48				13		5		45				13		8		45										10.4		2.2		3.6

		14		29		48				14		11		29				14		15		29										12.1		7.6		10.3

		15		22		49																										9.0

		medie		16.40		37.73				medie		5.00		39.14				medie		9.93		39.07

		dev.st.pop.		7.9803329683		10.2849867468				dev.st.pop.		4.1324233903		8.5831421793				dev.st.pop.		5.6631641837		8.1567743032

		confidenza		4.0385314897		5.2048257901				confidenza		2.0912563494		4.3435894353				confidenza		2.8659038386		4.1278214842

		giorno 12

		controllo cmm 105								aglio cmm 105								fico cmm 105

				cm malati		cm2						cm malati		cm2						cm malati		cm2

		n prova								n prova								n prova														controllo		aglio		fico

		1		17		41				1		7		35				1		19		33				cm		273				8.3		4.0		11.5

		2		22		45				2		9		48				2		18		51		controllo		cm2		581				9.8		3.8		7.1

		3		22		44				3		11		57				3		18		51				%		47.0				10.0		3.9		7.1

		4		17		40				4		9		50				4		19		50										8.5		3.6		7.6

		5		11		18				5		0		55				5		11		51				cm		76				12.2		0.0		4.3

		6		1		17				6		0		36				6		11		36		aglio		cm2		591				1.2		0.0		6.1

		7		5		38				7		0		35				7		0		33				%		12.9				2.6		0.0		0.0

		8		25		40				8		0		39				8		1		39										12.5		0.0		0.5

		9		29		44				9		5		29				9		15		28				cm		164				13.2		3.4		10.7

		10		15		31				10		5		36				10		8		35		fico		cm2		574				9.7		2.8		4.6

		11		14		33				11		7		43				11		11		45				%		28.6				8.5		3.3		4.9

		12		14		39				12		7		50				12		9		44										7.2		2.8		4.1

		13		25		51				13		5		45				13		9		45										9.8		2.2		4.0

		14		34		50				14		11		33				14		15		33										13.6		6.7		9.1

		15		22		50																										8.8

		medie		18.20		38.73				medie		5.43		42.21				medie		11.71		41.00

		dev.st.pop.		8.7521425948		10.3610994085				dev.st.pop.		4.051861599		8.7545906325				dev.st.pop.		6.1322422982		8.0765567683

		confidenza		4.4291138742		5.2433434037				confidenza		2.050487207		4.4303527295				confidenza		3.1032857554		4.0872265563

		giorno 15

																																								1		2		0		3

		controllo cmm 105								aglio cmm 105								fico cmm 105																						0		0		2		4

																																								1		2		2		2

				cm malati		cm2						cm malati		cm2						cm malati		cm2																		0		0		1		2

		n prova								n prova								n prova														controllo		aglio		fico

		1		21		44				1		10		36				1		22		36				cm		310				9.5		5.6		12.2		1.2		2		4		5		11

		2		29		45				2		12		48				2		25		51		controllo		cm2		602				12.9		5.0		9.8				157		164		175		182

		3		24		44				3		15		57				3		24		55				%		51.5				10.9		5.3		8.7				1.3		2.4		2.9		6.0

		4		21		40				4		11		50				4		22		50										10.5		4.4		8.8

		5		11		18				5		1		55				5		15		51				cm		110				12.2		0.4		5.9

		6		5		19				6		1		35				6		12		39		aglio		cm2		617				5.3		0.6		6.2

		7		5		35				7		1		38				7		1		33				%		17.8				2.9		0.5		0.6

		8		25		44				8		2		44				8		5		41										11.4		0.9		2.4

		9		29		48				9		9		31				9		19		28				cm		207				12.1		5.8		13.6

		10		19		31				10		5		44				10		8		41		fico		cm2		603				12.3		2.3		3.9

		11		14		39				11		11		43				11		19		45				%		34.3				7.2		5.1		8.4

		12		18		39				12		12		50				12		9		44										9.2		4.8		4.1

		13		25		51				13		9		45				13		11		45										9.8		4.0		4.9

		14		39		54				14		11		41				14		15		44										14.4		5.4		6.8

		15		25		51																										9.8

		medie		20.67		40.13				medie		7.86		44.07				medie		14.79		43.07

		dev.st.pop.		9.1859105363		10.7162537875				dev.st.pop.		4.8493797043		7.5392744572				dev.st.pop.		7.4232335006		7.4880857748

		confidenza		4.6486267063		5.4230730151				confidenza		2.4540796379		3.8153291881				confidenza		3.7566054407		3.7894246166

		Prova Cu

		giorno 7

		Cu pst 105										necrosi		4

												cm2		161

		n prova		necrosi		cm2						%		2.5

		1		4		80

		2		0		81

		giorno 11

		Cu pst 105										necrosi		7

												cm2		168

		n prova		necrosi		cm2						%		4.2

		1		7		83

		2		0		85





Foglio2

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		18		4		9		20		4		10		20		5		12		22		5		15		3		4		7		7

		2		45		15		18		50		19		22		21		17		22		21		15		25		0		0		0		0

		3		22		18		24		25		22		26		28		38		26		30		35		26

		4		9		3		4		9		3		4		10		3		6		12		3		6

		5		1		2		2		1		3		2		10		2		5		15		2		9

		6		3		2		9		3		2		9		13		2		9		13		2		9

		7		12		5		14		13		6		15		17		5		19		17		5		21

		8		23		3		20		27		3		23		27		3		23		30		3		23

		9		39		1		14		50		1		15		33		2		16		33		2		16

		10		28		4		18		30		5		19		36		6		26		40		6		26

		11		30		4		12		38		4		15		25		4		15		25		4		19

		12		19		8		7		20		10		9		52		7		14		52		7		14

		13		25		2		6		30		5		9		48		5		12		48		5		12

		14		13		0		5		13		0		7		18		0		7		20		1		10

		15		2						2						15						15

		medie		19.27		5.07		11.57		22.07		6.21		13.21		24.87		7.07		15.14		26.20		6.79		16.50		1.50		2.00		3.50		3.50								12		4		9		0.5

		dev.st.pop.		13.0737832904		5.2398515204		6.6646517101		15.8721079105		6.5301498561		7.2978244538		12.827797198		9.7622844561		7.1882076814		12.5424991814		8.8246034684		6.8808541509		2.1213203436		2.8284271247		4.9497474683		4.9497474683								48		17		35		3

		confidenza		6.6161256324		2.65168201		3.3727171417		8.0322472581		3.3046510629		3.6931408726		6.4916417814		4.9403067946		3.6376681513		6.3472637174		4.4657834619		3.4821286624		1.0735164862		1.431355315		2.5048718012		2.5048718012								73		26		47		6

																																										86		28		56		8

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		11		3		9		13		4		10		20		4		13		29		9		15		2		3		5		8

		2		20		9		12		22		10		15		30		9		21		36		15		29		1		2		2		3

		3		75		25		35		92		29		39		97		39		41		114		44		48

		4		36		24		30		45		31		38		50		32		45		65		39		46

		5		0		3		14		1		6		15		12		12		19		22		19		25

		6		5		0		0		7		0		0		15		0		0		19		1		6

		7		30		0		1		32		0		2		38		0		5		40		3		11

		8		22		8		11		27		10		13		37		15		15		37		19		19

		9		10		31		14		10		41		19		12		50		22		19		58		29

		10		6		1		22		9		3		29		17		4		29		25		11		34

		11		21				33		30				37		40				35		44				35

		12		15				31		10				31		13				36		19				39

		13		65				14		81				15		92				15		101				14

		14		69				39		72				45		78				41		85				40

		15		12				19		9				25		12				29		15				33

		medie		26.47		10.40		18.93		30.67		13.40		22.20		37.53		16.50		24.40		44.67		21.80		28.20		1.50		2.50		3.50		5.50

		dev.st.pop.		24.3130378506		11.7586847337		12.2443378557		29.087716275		14.7135613938		13.8934722596		29.4639408349		17.6525100513		13.6004201616		31.8246684792		18.9373235232		12.8962896104		0.7071067812		0.7071067812		2.1213203436		3.5355339059

		confidenza		12.303868693		5.9506061667		6.1963760405		14.720144962		7.4459525999		7.0309378623		14.9105373602		8.9332384998		6.8826357638		16.1052084307		9.5834318796		6.5263030876		0.3578388287		0.3578388287		1.0735164862		1.7891941437

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		21		9		15		25		10		19		29		10		22		33		12		29

		2		29		18		17		34		19		22		39		20		29		48		22		33

		3		88		33		45		88		33		46		96		35		54		102		35		54

		4		55		36		41		62		36		48		74		38		58		90		38		58

		5		12		21		25		18		20		33		26		20		44		35		26		44

		6		19		9		12		19		12		19		25		15		26		36		19		33

		7		49		11		14		59		11		17		66		12		21		70		17		31

		8		38		25		26		44		24		32		57		25		32		66		25		41

		9		33		21		23		41		20		31		50		20		31		58		28		49

		10		22		19		35		32		22		30		44		25		33		49		26		35

		11		85		4		41		91		6		44		100		14		44		100		18		49

		12		45		9		44		50		10		51		51		10		59		56		10		71

		13		82		18		12		88		20		19		88		26		19		90		30		32

		14		95		17		32		95		17		36		96		17		36		96		17		36

		15		44		1		17		49		3		19		52		6		22		59		11		36

		medie		47.80		16.73		26.60		53.00		17.53		31.07		59.53		19.53		35.33		65.87		22.27		42.07

		dev.st.pop.		27.5634333337		9.8956459882		12.1760889803		26.7154316026		9.2339951628		11.8530687206		26.046295779		9.1093881453		13.5312689019		24.3423988332		8.4723640373		12.0027774564

		confidenza		13.9487655369		5.0077958016		6.1618379788		13.5196253358		4.6729604377		5.9983701767		13.1810021098		4.609901745		6.8476410411		12.3187271272		4.2875289906		6.074131858

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		28		14		19		33		18		25		39		19		34		45		18		35

		2		75		15		18		79		19		22		91		19		29		99		18		29

		3		54		18		24		64		21		29		88		25		38		95		25		35

		4		57		9		29		67		11		39		80		15		39		88		14		41

		5		19		12		12		29		12		19		39		16		48		54		13		48

		6		16		11		15		22		11		17		31		14		22		46		14		25

		7		29		5		14		35		8		14		45		11		24		51		10		24

		8		36		3		35		36		6		41		47		9		59		52		9		61

		9		56		1		24		66		2		36		78		2		41		84		2		41

		10		35		24		28		54		28		34		65		35		45		77		30		45

		11		50		11		22		72		11		31		85		12		29		88		12		25

		12		44		15		17		49		15		17		49		15		19		44		14		16

		13		41		12		19		41		19		19		52		22		19		50		18		19

		14		15		5		9		15		5		15		19		9		22		19		9		20

		15		10						20						26						26

		medie		37.67		11.07		20.36		45.47		13.29		25.57		55.60		15.93		33.43		61.20		14.71		33.14

		dev.st.pop.		18.6113124841		6.2074928138		7.1533439502		20.5560789294		7.1298783184		9.3291461042		23.8561163167		8.0236600675		12.1383960778		25.2874898489		6.977199917		12.9130651957

		confidenza		9.418450562		3.1413670707		3.6200249932		10.4026200899		3.6081499632		4.721112573		12.0726387418		4.0604576242		6.1427630888		12.7970003826		3.5308854513		6.5347925491

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		15		9		11		25		9		18		35		11		28		45		15		38

		2		29		9		11		29		9		11		31		13		11		41		13		19

		3		25		8		10		25		10		10		25		14		19		25		14		19

		4		19		10		15		22		12		15		25		16		15		35		21		15

		5		5		1		9		5		1		15		9		5		15		12		9		29

		6		1		0		7		1		0		7		5		2		8		5		8		18

		7		9		0		2		9		0		4		9		1		7		15		4		15

		8		25		0		1		25		0		2		25		0		4		25		0		11

		9		26		0		9		26		0		9		26		0		9		26		1		11

		10		11		3		8		12		5		11		15		9		19		19		9		19

		11		12		5		14		12		6		14		15		6		14		15		11		14

		12		14		4		13		14		4		13		14		7		13		18		7		13

		13		22		3		14		25		3		14		29		3		14		29		3		22

		14		38		9		10		38		10		10		40		10		15		40		18		35

		15		29						29						35						34

		medie		18.67		4.36		9.57		19.80		4.93		10.93		22.53		6.93		13.64		25.60		9.50		19.86

		dev.st.pop.		10.2236886457		3.9342117353		4.164211731		10.3385547484		4.4109005833		4.4283055574		10.756172093		5.3703500203		5.9949612542		11.7339556112		6.284902545		8.4930482238

		confidenza		5.1738052409		1.9909492552		2.1073431738		5.2319344412		2.2321826638		2.2409906342		5.4432740937		2.7177221494		3.0338132382		5.938091734		3.1805410799		4.2979964409

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				Giorno 6						Giorno 9						Giorno 12						Giorno 15

		1		14		4		11		14		6		15		17		7		19		21		10		22		1		2		0		3

		2		20		4		9		20		9		14		22		9		18		29		12		25		0		0		2		4

		3		19		5		10		21		11		15		22		11		18		24		15		24		1		2		2		2

		4		15		8		15		15		8		19		17		9		19		21		11		22		0		0		1		2

		5		4		0		9		9		0		11		11		0		11		11		1		15

		6		0		0		6		0		0		7		1		0		11		5		1		12

		7		1		0		0		5		0		0		5		0		0		5		1		1

		8		25		0		0		25		0		0		25		0		1		25		2		5

		9		19		0		9		21		1		11		29		5		15		29		9		19

		10		11		3		8		11		5		8		15		5		8		19		5		8

		11		12		5		9		15		7		11		14		7		11		14		11		19

		12		14		4		5		14		7		5		14		7		9		18		12		9

		13		20		3		8		25		5		8		25		5		9		25		9		11

		14		28		9		11		29		11		15		34		11		15		39		11		15

		15		21						22						22						25

		medie		14.87		3.21		7.86		16.40		5.00		9.93		18.20		5.43		11.71		20.67		7.86		14.79		0.50		1.00		1.25		2.75

		dev.st.pop.		8.2623644719		2.9917468895		4.0735005331		7.9803329683		4.1324233903		5.6631641837		8.7521425948		4.051861599		6.1322422982		9.1859105363		4.8493797043		7.4232335006		0.5773502692		1.1547005384		0.9574271078		0.9574271078

		confidenza		4.1812565004		1.5140050008		2.0614378174		4.0385314897		2.0912563494		2.8659038386		4.4291138742		2.050487207		3.1032857554		4.6486267063		2.4540796379		3.7566054407		0.2921741802		0.5843483604		0.4845160646		0.4845160646

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15





Foglio2

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		6.6161215914		0		0		2.6516803904		3.3727150817		0		1.0735158305

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		8.0322423521		0		0		3.3046490444		3.6931386169		0		1.4313544407

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		6.4916378164		0		0		4.9403037771		3.6376659294		0		2.5048702712

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		6.3472598406		0		0		4.4657807343		3.4821265355		0		2.5048702712

		0				0		0						0



Controllo

Liliales 1%

Urticales 10%

Cu

tempo (giorni)

% foglie con necrosi

Pseudomonas syringae pv. tomato 14 (105 ufc/ml)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		12.3038611779		0		0		5.9506025322		6.1963722558		0		0.3578386102

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		14.720135971		0		0		7.445948052		7.0309335679		0		0.3578386102

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		14.910528253		0		0		8.9332330434		6.88263156		0		1.0735158305

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		16.1051985937		0		0		9.5834260261		6.5262991014		0		1.7891930509

		0				0		0						0



Controllo

Liliales 1%

Urticales 10%

Cu

giorni

N. di necrosi/foglia

Xanthomonas vesicatoria 697 (105 ufc/ml)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0
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0

0

0

0

0

0

0

0

0

0

0



		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		13.948757017		0		0		5.0077927428		6.1618342152

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		13.5196170781		0		0		4.6729575834		5.9983665129

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		13.1809940589		0		0		4.6098989293		6.8476368586

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		12.3187196031		0		0		4.2875263718		6.074128148

		0				0		0



Control

Liliaceae 1%

Moraceae 30%

time (days)

No. of necroses/leaf

Xanthomonas vesicatoria N° 697 108 cfu/ml

0

0

0

0

0
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		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		9.4184448093		0		0		3.141365152		3.6200227821

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		10.402613736		0		0		3.6081477594		4.7211096894

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		12.0726313679		0		0		4.0604551441		6.1427593368

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		12.7969925663		0		0		3.5308832946		6.5347885577

		0				0		0



Controllo

Liliales 1%

Urticales 30%

tempo (giorni)

N. di necrosi/foglia

Pseudomonas syringae pv tomato 14 (108 ufc/ml)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		5.1738020808		0		0		1.9909480392		2.1073418866

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		5.2319312455		0		0		2.2321813004		2.2409892654

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		5.443270769		0		0		2.7177204894		3.0338113851

		0		NaN		0		0		NaN		NaN

		0		NaN		0		0		NaN		NaN

		0		5.9380881071		0		0		3.1805391373		4.2979938157

		0				0		0



Control

Liliaceae 1%

Moraceae 30%

time (days)

diseased leaf area / cm2

Clavibacter michiganensis subsp. michiganensis (Cmm21) 108 cfu/ml

0

0

0

0

0

0

0

0
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		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		4.1812539465		0		0		1.5140040761		2.0614365583		0		0.2921740017

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		4.038529023		0		0		2.0912550721		2.8659020881		0		0.5843480035

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		4.429111169		0		0		2.0504859546		3.1032838599		0		0.4845157686

		0		NaN		0		0		NaN		NaN		0		NaN

		0		NaN		0		0		NaN		NaN		0		NaN

		0		4.648623867		0		0		2.4540781389		3.7566031462		0		0.4845157686

		0				0		0						0		NaN



Control

Liliaceae 1%

Moraceae 10%

Cu

giorni

cm2 diseased/leaf area

Clavibacter michiganensis subsp. michiganensis 21 105 ufc/ml

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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		0		0		0		6.6161256324		2.65168201		3.3727171417		0		1.0735164862

		0		0		0		8.0322472581		3.3046510629		3.6931408726		0		1.431355315

		0		0		0		6.4916417814		4.9403067946		3.6376681513		0		2.5048718012

		0		0		0		6.3472637174		4.4657834619		3.4821286624		0		2.5048718012



Controllo

Liliales 1%

Urticales 10%

Cu

giorni

% foglie con necrosi

Pseudomonas syringae pv. tomato 14 (105 ufc/ml)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




