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Abstract 

In organic agriculture, it is important to tackle crop and weed management from a system perspective to make it effective, especially in poorly competitive crops such as vegetables. For that reason, we developed two innovative integrated crop and weed management systems for a field vegetable crop sequence in a commercial organic farm that we have been comparing to a standard farm system from 2006 to 2008. The three systems are applied to a spinach-potato-cabbage-tomato two-year crop sequence and include different levels of technical innovation: Standard Crop Management System (SCMS); Intermediate Crop Management System (ICMS); and Advanced Crop Management System (ACMS). ICMS is based on a sequence of physical weed management treatments, whereas ACMS also includes a subterranean clover (Trifolium subterraneum) living mulch. In this paper we analyse the results obtained on spinach (Spinacia oleracea) in terms of crop yield and weed suppression. Both innovative systems increased total spinach fresh weight yield compared to SCMS, despite higher weed biomass. In ACMS, total weed biomass decreased linearly with increasing biomass of the subterranean clover living mulch. 

Introduction

In Italy, organic vegetable production has rapidly expanded in recent years. Organic spinach production has risen from 93 ha in 2005 to 347 ha in 2006 (www.sinab.it), but it still is much lower than the area of conventional spinach (ca. 7,000 ha in 2005). Vegetables, including spinach, are generally very sensitive to competition from weeds, so that the weed management component of any organic vegetable cropping system must be given high priority. However, management of short-cycle vegetable crops must necessarily be tackled from a whole system perspective because of the numerous interactions among agroecosystem components that take place under organic production (Bàrberi, 2002). It then is necessary to develop improved crop management systems that take into account two basic features of any successful organic vegetable cropping system: 1) timeliness of interventions, especially with regard to direct physical weed control measures (Peruzzi, 2006); and 2) inclusion of multifunctional elements, such as cover crops, that can suit the needs of soil, crop and weed management,. As to this latter point, use of legumes such as subterranean clover (Trifolium subterraneum) has proven to be beneficial in Mediterranean environments and elsewhere (Ilnicki and Enache, 1992; Bath et al., 2006).This study is part of a research project aiming to develop improved crop management systems for organic vegetables based on integrated and optimised use of crop rotations, cover crops/green manure, compost, and weed management strategies. Three crop management systems were then developed and compared on a commercial vegetable organic farm with the active involvement of the farm manager. The three systems correspond to increasing levels of innovation: standard (i.e. the usual crop management system practised on farm); innovative; and advanced. All three systems were applied to the same crop sequence (spinach-potato-cabbage-tomato) in the period 2006-08. This paper reports on crop yield and weed suppression results obtained on spinach, the first crop in the sequence.

Materials and Methods 

An experiment was carried out in the 2006-07 season at the Colombini vegetable organic farm, located in Crespina (Pisa), central Italy (43°35’ N; 10°34’ E), on three different fields. The soil is a sandy loam with an organic matter content of 1% and a pH of 6.8. Three different crop management systems were tested: Standard Crop Management System (SCMS); Intermediate Crop Management System (ICMS); and Advanced Crop Management System (ACMS), allocated to the fields according to a randomised complete block (RCB) design with three replicates (each field corresponding to one block). Each plot was 160 x 3 m. Prior to spinach, the fields were disc harrowed at 25 cm depth, chisel ploughed at 70 cm, rotary hoed at 15 cm, and ripped at 50 cm. Subsequently, 1.4 m-wide ridges were created. The SCMS consisted of manual transplanting on biodegradable maize starch mulch (MaterBi®) of 40-60 plants per m2 in plant units containing 2-3 plants per unit. No direct weed control measures were applied. In the ICMS, false seed bed technique was performed with a rolling harrow (Peruzzi et al., 2007). Spinach was sown on 5 October 2006 by means of a pneumatic drill (5 rows, 55 seeds/m2). After seeding, a flame weeder and a precision hoe (two passes) were used. (For more information about ICMS strategies and machines see the article by Fontanelli et al. in the Proceedings of this Congress.)

This sequence of physical weed management operations was also used in the ACMS, where in addition a subterranean clover living mulch (cv. Clare) was broadcast interseeded in spinach on 20 November 2006, at a seeding rate of 30 kg ha-1. In each plot, two 1.4 x 2 m control areas received no physical weed control. Spinach yield and weed biomass were sampled twice in four subplots of 1.4 x 2 m, on 28 November and 15 December 2006. Subterranean clover biomass was sampled on 5 March 2007. All data were subjected to ANOVA according to a RCB design with three replicates. Linear regression analysis was used to relate total weed biomass to subterranean clover biomass. Means were compared by LSD tests at P ≤ 0.05.

Results and Discussion

Table 1 shows the effect of the three management systems on spinach yield. Total yield of spinach was significantly affected by management system: in particular, both ICMS and ACMS increased spinach yield compared to SCMS in terms of both total leaf fresh weight (+34%) and average fresh weight per plant (+46%). Compared to ICMS, inclusion of subterranean clover in ACMS did not result in statistically significant additional yield gain. No difference among systems was observed in the percentage of discarded leaves (on average ca. 20%). The better results of ICMS and ACMS over SCMS are related to higher yields at the second harvest date, when ICMS and ACMS achieved 44% and 43% of total spinach yield respectively vs. 36% for SCMS. This suggests that the innovative systems are likely to cause a more gradual yield accumulation, which should be seen favourably from a farmer's perspective. Yield gains in ICMS and ACMS were likely due to the concomitant effect of lower intra-specific competition in spinach sown with a regular crop spatial arrangement (single-row precision sowing instead of the 2-3 plants per unit transplanting of the SCMS), and to the overall positive effect of weed management strategies.

Tab. 1: Fresh weight yield (g m-2) and unit f.w. (g per plant) of spinach at the first and second harvest dates and in total.
	
	28 November 2006
	15 December 2006
	Total harvest

	System1
	Fresh weight yield 
	Unit f.w.
	Fresh weight yield
	Unit f.w.
	Fresh weight yield
	Unit f.w.

	
	g m-2
	sqrt
	
	
	
	g m-2
	sqrt
	

	SCMS
	333.22
	18.26
±4.74
	20.97
±6.61
	189.11
±44.41
	10.24
±2.66
	522.33
	22.97
±4.09
	15.61

	ICMS
	369.27
	19.22
±4.68
	25.95
±4.57
	290.57
±70.83
	18.97
±5.62
	659.84
	26.21
±4.24
	22.46

	ACMS
	421.86
	20.54
±2.42
	26.85
±3.81
	318.37
±42.67
	19.30
±3.84
	740.23
	27.20
±2.46
	23.08

	F
 (P)
	             0.75
(.482)
	3.07

(.065)
	12.04

(.000)
	9.66

(.001)
	           3.53

(.045) 
	5.91 (.008)

	LSD 5%
	              4.00
	5.72 
	61.55 
	5.13
	3.61           
	5.33


1SCMS = Standard Crop Management System, ICMS = Intermediate Crop Management System, ACMS = Advanced Crop Management System. See text for details.
The SCMS had the lowest weed biomass (2.4 and 1.2 g m-2 at the first and second harvest dates respectively), thanks to the suppressive effect of biodegradable mulch. Total weed biomass did not differ between ICMS and ACMS, being on average 11.6  and 14.5 g m-2 at the first and second dates respectively. Therefore, higher spinach yield in the innovative systems cannot be explained by the weed biomass data. In the case of ACMS, this can partly be due to the lack of appreciable growth of the living mulch at spinach harvest dates because of delayed interseeding. However, in early March 2007 we observed a significant linear negative relationship between subterranean clover biomass and total weed biomass (Figure 1), which might be relevant from a cropping system perspective (e.g. for the subsequent potato crop).
Conclusions

The results show that there were differences among systems in crop yield and weed suppression, and that the two variables were unrelated. In fact, the SCMS showed the lowest weed biomass but also the lowest spinach yield, an effect likely due to the sub-optimum crop spatial arrangement on biodegradable plastic mulch, which possibly increased intra-specific competition. No evidence was found that the living mulch-based system, applied as described in this paper, would give better weed control with respect to the system relying only on physical weed management. However, the negative linear relationship between biomass of weeds and of subterranean clover suggests that the latter has a weed suppression potential that was still unexpressed during the spinach growing cycle.
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Figure 1: Simple linear regression of weed dry biomass on subterranean clover dry biomass (* significant at P ≤ 0.05)
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dati parcellari

		

				Colombini biomassa trifoglio spinqci e infestanti 5 marzo 2007 1,10x 0,5

																				Spinacio		Trifoglio		Trifoglio						0.55		divisi per area di saggio						biomasse a metroquadro				Spinacio		Trifoglio

		campo		tesi		replica		PF Camp. Spin		PS Camp. Spin		PF trif.		PF camp trif,		PS camp trif		PS Inf tot.		trif.PS/PF		trif.PS/PF		trif. ps tot.		tot biomassa secca				PF Camp. Spin		PS Camp. Spin		PF trif.		PF camp trif,		PS camp trif		PS Inf tot.		trif.PS/PF		trif.PS/PF		trif. ps tot.		tot biomassa secca

		1		SF		1		332.57		81.34								16.22		24.46%						97.56				604.6727272727		147.8909090909		0		0		0		29.4909090909		0.2445800884				0		177.3818181818

		1		SF		2		240.76		58.84								13.83		24.44%						72.67				437.7454545455		106.9818181818		0		0		0		25.1454545455		0.2443927563				0		132.1272727273

		1		SF		3		233.42		53.24								25.4		22.81%						78.64				424.4		96.8		0		0		0		46.1818181818		0.2280867107				0		142.9818181818

		1		SF		4		145.6		37.55								28.38		25.79%						65.93				264.7272727273		68.2727272727		0		0		0		51.6		0.2578983516				0		119.8727272727

		1		SI		1		140.81		34.86				246.9		55.19		7.99		24.76%		22.35%		55.19		98.04				256.0181818182		63.3818181818		0		448.9090909091		100.3454545455		14.5272727273		0.2475676443		0.2235317942		100.3454545455		178.2545454545

		1		SI		2		212.33		48.17				228.72		51.35		11		22.69%		22.45%		51.35		110.52				386.0545454545		87.5818181818		0		415.8545454545		93.3636363636		20		0.226863844		0.2245103183		93.3636363636		200.9454545455

		1		SI		3		259.46		47.52		179.74		108.59		24.12		11.05		18.31%		22.21%		39.9238309237		98.49				471.7454545455		86.4		326.8		197.4363636364		43.8545454545		20.0909090909		0.1831496184		0.2221199005		72.5887834976		179.0796925885

		1		SI		4		412.68		73.55				121.16		26		57.05		17.82%		21.46%		26		156.60				750.3272727273		133.7272727273		0		220.2909090909		47.2727272727		103.7272727273		0.1782252593		0.2145922747		47.2727272727		284.7272727273

		2		SF		1		151.9		45.98								45.76		30.27%						91.74				276.1818181818		83.6		0		0		0		83.2		0.3026991442				0		166.8

		2		SF		2		166.05		45.77								28.31		27.56%						74.08				301.9090909091		83.2181818182		0		0		0		51.4727272727		0.2756398675				0		134.6909090909

		2		SF		3		194.16		52.55								47.8		27.07%						100.35				353.0181818182		95.5454545455		0		0		0		86.9090909091		0.2706530696				0		182.4545454545

		2		SF		4		237.3		52.69								15.36		22.20%						68.05				431.4545454545		95.8		0		0		0		27.9272727273		0.2220396123				0		123.7272727273

		2		SI		1		116.7		24.53		414.78		183.92		39.8		21.48		21.02%		21.64%		89.7577424967		135.77				212.1818181818		44.6		754.1454545455		334.4		72.3636363636		39.0545454545		0.2101970865		0.2163984341		163.1958954486		246.8504409032

		2		SI		2		15.51		1.79		207.84		105.34		19.44		128.41		11.54%		18.45%		38.3558913993		168.56				28.2		3.2545454545		377.8909090909		191.5272727273		35.3454545455		233.4727272727		0.1154094133		0.1845452819		69.7379843623		306.4652570896

		2		SI		3		205.89		53.22				202.12		43.08		22.98		25.85%		21.31%		43.08		119.28				374.3454545455		96.7636363636		0		367.4909090909		78.3272727273		41.7818181818		0.2584875419		0.2131407085		78.3272727273		216.8727272727

		2		SI		4		112.17		18.52				171.96		36.48		57.18		16.51%		21.21%		36.48		112.18				203.9454545455		33.6727272727		0		312.6545454545		66.3272727273		103.9636363636		0.1651065347		0.2121423587		66.3272727273		203.9636363636

		3		SF		1		183.2		54.13								15.94		29.55%						70.07				333.0909090909		98.4181818182		0		0		0		28.9818181818		0.2954694323				0		127.4

		3		SF		2		82.9		18.8								125.61		22.68%						144.41				150.7272727273		34.1818181818		0		0		0		228.3818181818		0.2267792521				0		262.5636363636

		3		SF		3		55.01		11.14								108.55		20.25%						119.69				100.0181818182		20.2545454545		0		0		0		197.3636363636		0.2025086348				0		217.6181818182

		3		SF		4		195.57		79.48								7.91		40.64%						87.39				355.5818181818		144.5090909091		0		0		0		14.3818181818		0.4064017999				0		158.8909090909

		3		SI		1		46.44		11.65		295.38		170.86		43.06		33.09		25.09%		25.20%		43.06		87.80				84.4363636364		21.1818181818		537.0545454545		310.6545454545		78.2909090909		60.1636363636		0.2508613264		0.252019197		78.2909090909		159.6363636364

		3		SI		2		73.82		13.67		475.9		121.91		24.05		35.42		18.52%		19.73%		24.05		73.14				134.2181818182		24.8545454545		865.2727272727		221.6545454545		43.7272727273		64.4		0.185180168		0.1972766795		43.7272727273		132.9818181818

		3		SI		3		146.5		34.62		404.56		117.98		23.46		34.17		23.63%		19.88%		23.46		92.25				266.3636363636		62.9454545455		735.5636363636		214.5090909091		42.6545454545		62.1272727273		0.2363139932		0.1988472622		42.6545454545		167.7272727273

		3		SI		4		260.97		70.78				132.25		32.48		25.19		27.12%		24.56%		32.48		128.45				474.4909090909		128.6909090909		0		240.4545454545		59.0545454545		45.8		0.2712189141		0.2455954631		59.0545454545		233.5454545455





m2

		

				Colombini biomassa trifoglio spinqci e infestanti 5 marzo 2007 1,10x 0,5

								0.55		divisi per area di saggio						biomasse a metroquadro				Spinacio		Trifoglio

		campo		tesi		replica		PF Camp. Spin		PS Camp. Spin		PF trif.		PF camp trif,		PS camp trif		PS Inf tot.		trif.PS/PF		trif.PS/PF		trif. ps tot.		tot biomassa secca		N da trif		kg/ha

		1		SF		1		604.6727272727		147.8909090909		0		0		0		29.4909090909		24.46%				0		177.3818181818

		1		SF		2		437.7454545455		106.9818181818		0		0		0		25.1454545455		24.44%				0		132.1272727273

		1		SF		3		424.4		96.8		0		0		0		46.1818181818		22.81%				0		142.9818181818

		1		SF		4		264.7272727273		68.2727272727		0		0		0		51.6		25.79%				0		119.8727272727

		2		SF		1		276.1818181818		83.6		0		0		0		83.2		30.27%				0		166.8

		2		SF		2		301.9090909091		83.2181818182		0		0		0		51.4727272727		27.56%				0		134.6909090909

		2		SF		3		353.0181818182		95.5454545455		0		0		0		86.9090909091		27.07%				0		182.4545454545

		2		SF		4		431.4545454545		95.8		0		0		0		27.9272727273		22.20%				0		123.7272727273

		3		SF		1		333.0909090909		98.4181818182		0		0		0		28.9818181818		29.55%				0		127.4

		3		SF		2		150.7272727273		34.1818181818		0		0		0		228.3818181818		22.68%				0		262.5636363636

		3		SF		3		100.0181818182		20.2545454545		0		0		0		197.3636363636		20.25%				0		217.6181818182

		3		SF		4		355.5818181818		144.5090909091		0		0		0		14.3818181818		40.64%				0		158.8909090909

				Media		2.5		336.1272727273		89.6227272727		0		0		0		72.5863636364		26.48%				0		162.2090909091

		1		SI		1		256.0181818182		63.3818181818		448.9090909091		448.9090909091		100.3454545455		14.5272727273		24.76%		22.35%		100.3454545455		178.2545454545		2.0069090909		20.0690909091

		1		SI		2		386.0545454545		87.5818181818		415.8545454545		415.8545454545		93.3636363636		20		22.69%		22.45%		93.3636363636		200.9454545455		1.8672727273		18.6727272727

		1		SI		3		471.7454545455		86.4		326.8		197.4363636364		43.8545454545		20.0909090909		18.31%		22.21%		72.5887834976		179.0796925885		1.45177567		14.5177566995

		1		SI		4		750.3272727273		133.7272727273		220.2909090909		220.2909090909		47.2727272727		103.7272727273		17.82%		21.46%		47.2727272727		284.7272727273		0.9454545455		9.4545454545

		2		SI		1		212.1818181818		44.6		754.1454545455		334.4		72.3636363636		39.0545454545		21.02%		21.64%		163.1958954486		246.8504409032		3.263917909		32.6391790897

		2		SI		2		28.2		3.2545454545		377.8909090909		191.5272727273		35.3454545455		233.4727272727		11.54%		18.45%		69.7379843623		306.4652570896		1.3947596872		13.9475968725

		2		SI		3		374.3454545455		96.7636363636		367.4909090909		367.4909090909		78.3272727273		41.7818181818		25.85%		21.31%		78.3272727273		216.8727272727		1.5665454545		15.6654545455

		2		SI		4		203.9454545455		33.6727272727		312.6545454545		312.6545454545		66.3272727273		103.9636363636		16.51%		21.21%		66.3272727273		203.9636363636		1.3265454545		13.2654545455

		3		SI		1		84.4363636364		21.1818181818		537.0545454545		310.6545454545		78.2909090909		60.1636363636		25.09%		25.20%		78.2909090909		159.6363636364		1.5658181818		15.6581818182

		3		SI		2		134.2181818182		24.8545454545		865.2727272727		221.6545454545		43.7272727273		64.4		18.52%		19.73%		43.7272727273		132.9818181818		0.8745454545		8.7454545455

		3		SI		3		266.3636363636		62.9454545455		735.5636363636		214.5090909091		42.6545454545		62.1272727273		23.63%		19.88%		42.6545454545		167.7272727273		0.8530909091		8.5309090909

		3		SI		4		474.4909090909		128.6909090909		240.4545454545		240.4545454545		59.0545454545		45.8		27.12%		24.56%		59.0545454545		233.5454545455		1.1810909091		11.8109090909

				Media		2.5		303.5272727273		65.5878787879		466.8651515152						67.4257575758		21.07%		21.71%		76.2405249727		209.2541613363		1.5248104995		15.2481049945

		s.s.		azoto:

		trifoglio		2%circa

		spinacio		2.60%		(3.77 proteine per 100g prodotto fresco, pari a (:6,25) 0,6%su sostanza fresca diviso la media della s.s. (0,2377))

						http://www.unaproa.com/ società dei produttori indica però il 10%s.s.





anova

		

				Colombini biomassa trifoglio spinqci e infestanti 5 marzo 2007 1,10x 0,5 misure riportate a grammi su metro quadro

		campo		tesi		replica		PF Camp. Spin		PS Camp. Spin		PS Inf tot.		arcsinradqlogpsinftot		log PSINFTOT		spin PS/PF		trif.PS/PF		trif. ps tot.		tot biomassa secca		N da trif		kg/ha

		1		SF		1		604.6727272727		147.8909090909		29.4909090909		0.65121535		1.4696881604		24.46%				0		177.3818181818

		1		SF		2		437.7454545455		106.9818181818		25.1454545455		0.6331722511		1.4004594906		24.44%				0		132.1272727273

		1		SF		3		424.4		96.8		46.1818181818		0.701117375		1.6644710271		22.81%				0		142.9818181818

		1		SF		4		264.7272727273		68.2727272727		51.6		0.7133111126		1.7126497016		25.79%				0		119.8727272727

		1		SI		1		256.0181818182		63.3818181818		14.5272727273		0.5692769977		1.1621840898		24.76%		22.35%		100.3454545455		178.2545454545		2.0069090909		20.0690909091

		1		SI		2		386.0545454545		87.5818181818		20		0.6068874689		1.3010299957		22.69%		22.45%		93.3636363636		200.9454545455		1.8672727273		18.6727272727

		1		SI		3		471.7454545455		86.4		20.0909090909		0.6074129036		1.3029995885		18.31%		22.21%		72.5887834976		179.0796925885		1.45177567		14.5177566995

		1		SI		4		750.3272727273		133.7272727273		103.7272727273		0.789371445		2.0158929593		17.82%		21.46%		47.2727272727		284.7272727273		0.9454545455		9.4545454545

		2		SF		1		276.1818181818		83.6		83.2		0.7654236824		1.9201233263		30.27%				0		166.8

		2		SF		2		301.9090909091		83.2181818182		51.4727272727		0.7130401604		1.7115771799		27.56%				0		134.6909090909

		2		SF		3		353.0181818182		95.5454545455		86.9090909091		0.7701621074		1.9390652071		27.07%				0		182.4545454545

		2		SF		4		431.4545454545		95.8		27.9272727273		0.6450703219		1.4460285262		22.20%				0		123.7272727273

		2		SI		1		212.1818181818		44.6		39.0545454545		0.6825932364		1.5916715875		21.02%		21.64%		163.1958954486		246.8504409032		3.263917909		32.6391790897

		2		SI		2		28.2		3.2545454545		233.4727272727		0.8779854262		2.3682361565		11.54%		18.45%		69.7379843623		306.4652570896		1.3947596872		13.9475968725

		2		SI		3		374.3454545455		96.7636363636		41.7818181818		0.6900684914		1.6209873349		25.85%		21.31%		78.3272727273		216.8727272727		1.5665454545		15.6654545455

		2		SI		4		203.9454545455		33.6727272727		103.9636363636		0.7896185789		2.0168814615		16.51%		21.21%		66.3272727273		203.9636363636		1.3265454545		13.2654545455

		3		SF		1		333.0909090909		98.4181818182		28.9818181818		0.6492534668		1.4621256276		29.55%				0		127.4

		3		SF		2		150.7272727273		34.1818181818		228.3818181818		0.8755512355		2.3586615261		22.68%				0		262.5636363636

		3		SF		3		100.0181818182		20.2545454545		197.3636363636		0.8594857603		2.2952671383		20.25%				0		217.6181818182

		3		SF		4		355.5818181818		144.5090909091		14.3818181818		0.5680730907		1.157813794		40.64%				0		158.8909090909

		3		SI		1		84.4363636364		21.1818181818		60.1636363636		0.7301191383		1.7793340777		25.09%		25.20%		78.2909090909		159.6363636364		1.5658181818		15.6581818182

		3		SI		2		134.2181818182		24.8545454545		64.4		0.7375466176		1.8088858674		18.52%		19.73%		43.7272727273		132.9818181818		0.8745454545		8.7454545455

		3		SI		3		266.3636363636		62.9454545455		62.1272727273		0.7336262749		1.7932822893		23.63%		19.88%		42.6545454545		167.7272727273		0.8530909091		8.5309090909

		3		SI		4		474.4909090909		128.6909090909		45.8		0.700202886		1.660865478		27.12%		24.56%		59.0545454545		233.5454545455		1.1810909091		11.8109090909

																		23.77%

		tabella senza dubbi

		campo		tesi		replica		PF Camp. Spin		PS Camp. Spin		PS Inf tot.		arcsinradqlogpsinftot		log PSINFTOT		spin PS/PF		trif.PS/PF		trif. ps tot.		tot biomassa secca		N da trif		kg/ha		RES		radq(res/max)		arcsen(radq(res/max))

		1		SF		1		604.6727272727		147.8909090909		29.4909090909		0.65121535		1.4696881604		24.46%				0		177.3818181818						147.8909090909		0.8436304604		1.0040093195

		1		SF		2		437.7454545455		106.9818181818		25.1454545455		0.6331722511		1.4004594906		24.44%				0		132.1272727273						106.9818181818		0.7175241124		0.8002411953

		1		SF		3		424.4		96.8		46.1818181818		0.701117375		1.6644710271		22.81%				0		142.9818181818						96.8		0.6825259867		0.7512132597

		1		SF		4		264.7272727273		68.2727272727		51.6		0.7133111126		1.7126497016		25.79%				0		119.8727272727						68.2727272727		0.5731986235		0.6104040883

		2		SF		1		276.1818181818		83.6		83.2		0.7654236824		1.9201233263		30.27%				0		166.8						83.6		0.6342853075		0.6870837177

		2		SF		2		301.9090909091		83.2181818182		51.4727272727		0.7130401604		1.7115771799		27.56%				0		134.6909090909						83.2181818182		0.6328351949		0.6852094439

		2		SF		3		353.0181818182		95.5454545455		86.9090909091		0.7701621074		1.9390652071		27.07%				0		182.4545454545						95.5454545455		0.678088733		0.745159071

		2		SF		4		431.4545454545		95.8		27.9272727273		0.6450703219		1.4460285262		22.20%				0		123.7272727273						95.8		0.6789913903		0.7463879063

		3		SF		1		333.0909090909		98.4181818182		28.9818181818		0.6492534668		1.4621256276		29.55%				0		127.4						98.4181818182		0.6882071521		0.7590150063

		3		SF		2		150.7272727273		34.1818181818		228.3818181818		0.8755512355		2.3586615261		22.68%				0		262.5636363636						34.1818181818		0.4055823925		0.4176158908

		3		SF		3		100.0181818182		20.2545454545		197.3636363636		0.8594857603		2.2952671383		20.25%				0		217.6181818182						20.2545454545		0.3122070916		0.3175153682

		1		SI		1		256.0181818182		63.3818181818		14.5272727273		0.5692769977		1.1621840898		24.76%		22.35%		100.3454545455		178.2545454545		2.0069090909		20.0690909091		163.7272727273		0.8876505504		1.0922180545

		1		SI		2		386.0545454545		87.5818181818		20		0.6068874689		1.3010299957		22.69%		22.45%		93.3636363636		200.9454545455		1.8672727273		18.6727272727		180.9454545455		0.9331583613		1.2031012422

		1		SI		3		471.7454545455		86.4		20.0909090909		0.6074129036		1.3029995885		18.31%		22.21%		72.5887834976		179.0796925885		1.45177567		14.5177566995		158.9887834976		0.8747113383		1.0648398804

		1		SI		4		750.3272727273		133.7272727273		103.7272727273		0.789371445		2.0158929593		17.82%		21.46%		47.2727272727		284.7272727273		0.9454545455		9.4545454545		181		0.9332989996		1.2034926838

		2		SI		1		212.1818181818		44.6		39.0545454545		0.6825932364		1.5916715875		21.02%		21.64%		163.1958954486		246.8504409032		3.263917909		32.6391790897		207.7958954486		0.999999989		1.5706483296

		2		SI		3		374.3454545455		96.7636363636		41.7818181818		0.6900684914		1.6209873349		25.85%		21.31%		78.3272727273		216.8727272727		1.5665454545		15.6654545455		175.0909090909		0.9179379216		1.1628510588

		2		SI		4		203.9454545455		33.6727272727		103.9636363636		0.7896185789		2.0168814615		16.51%		21.21%		66.3272727273		203.9636363636		1.3265454545		13.2654545455		100		0.6937156831		0.766635209

		3		SI		1		84.4363636364		21.1818181818		60.1636363636		0.7301191383		1.7793340777		25.09%		25.20%		78.2909090909		159.6363636364		1.5658181818		15.6581818182		99.4727272727		0.6918843791		0.7640957134

		3		SI		2		134.2181818182		24.8545454545		64.4		0.7375466176		1.8088858674		18.52%		19.73%		43.7272727273		132.9818181818		0.8745454545		8.7454545455		68.5818181818		0.5744946784		0.6119866453

		3		SI		3		266.3636363636		62.9454545455		62.1272727273		0.7336262749		1.7932822893		23.63%		19.88%		42.6545454545		167.7272727273		0.8530909091		8.5309090909		105.6		0.7128751434		0.7935894999

		3		SI		4		474.4909090909		128.6909090909		45.8		0.700202886		1.660865478		27.12%		24.56%		59.0545454545		233.5454545455		1.1810909091		11.8109090909		187.7454545455		0.9505308758		1.2549404815

																																0		0

																										207.7958954486

																																SGI		SGF				SGI		SGF

								SGF		SGI										trif. ps tot.		PS Inf tot.										178.2545454545		177.3818181818				178.2545454545		177.3818181818

						Infestanti		77.8776859504		52.3305785124										100.3454545455		14.5272727273										200.9454545455		132.1272727273				200.9454545455		132.1272727273

						Residui Colturali		84.6330578512		71.2545454545										93.3636363636		20										179.0796925885		142.9818181818				179.0796925885		142.9818181818

						T. subterraneum		0		76.8316650282										72.5887834976		20.0909090909										284.7272727273		119.8727272727				284.7272727273		119.8727272727

								INF SGF		INF SGI		RES SGF		RES SGI						47.2727272727		103.7272727273										246.8504409032		166.8				246.8504409032		166.8

						Infestanti		778.78		523.31																						216.8727272727		134.6909090909				216.8727272727		134.6909090909

						Residui Colturali						846.33		712.55						78.3272727273		41.7818181818										203.9636363636		182.4545454545				203.9636363636		182.4545454545

						T. subterraneum								768.32						66.3272727273		103.9636363636										159.6363636364		123.7272727273				159.6363636364		123.7272727273

																				78.2909090909		60.1636363636										132.9818181818		127.4				132.9818181818		127.4

																				43.7272727273		64.4										167.7272727273		262.5636363636				233.5454545455		217.6181818182

																				42.6545454545		62.1272727273										233.5454545455		217.6181818182

																				59.0545454545		45.8

																																200.4167889951		162.5107438017





anova
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Infestanti

Residui Colturali

T. subterraneum

Kg/ha

Apporti S.S. 
 5 marzo 2007
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PS Inf tot.

Biomassa Trifolium subterraneum L. (g/m2)

Biomassa flora infestante (g/m2)

y = -1,0517x + 125,38
R2 = 0,4379*
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