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Abstract -The distinctive production characteristics and economic performance of organic dairy farms in central Canada has been documented, but the sustainability of these systems with respect to farm nutrient flows is less well understood. We have assessed farm management, livestock productivity, and nutrient status of fifteen long term (>10y) certified organic dairy farms in Ontario, Canada.  Farm size, herd size and herd productivity averaged 110 ha, 52 cows and 8207 kg milk cow yr-1, respectively. Cropping composition differed little between farms, with pasture and forage accounting for an average of 65% of the cropped landbase.  Annual farm nutrient budgets (inputs-outputs) over two years (2003-2005) for N, P and K were 52, 1 and 11 kg ha-1 yr-1, respectively. The majority (13) of farms had positive K budgets with half of the farms recording negative annual P budgets.  Nutrient budget results were supported by soil fertility data generated by sampling 80% of farm fields (n=225). Overall, these results contrast strongly with large nutrient surpluses reported for more intensive, confinement-based dairy farms throughout N. America, but suggest a challenge to remain sustainable over the longer term for the 50% of these farms adopting a broadly ‘self-sufficient’ approach, and importing little P (0 - 2.5 kg ha-1 yr-1) as feed and feed supplements.

Introduction

Organic dairy production in Ontario, Canada has increased significantly from 4.5 million litres in 2001/2002 to 9.9 million litres in 2003/2004 produced on 46 farms (Martin, H. OMAF - personal communication). Demand for organic dairy products is expected to increase over the next decade. The technical and economic performance of Ontario organic dairy farms has been well characterized.  Ogini et al. (1997) compared the productivity and economic performance of eight certified organic dairy farms in Ontario with data from 120 conventional dairy farms.  The organic dairy farms generated 93% as much total revenue as conventional farms, the cost of production was 63% of that of conventional farms per hectare, and the net farm income on a whole farm-basis was 60% higher on organic farms.  The nutrient status and nutrient use efficiency of these systems, however, remained unexamined. Our overall objective was to characterize nutrient flows on Ontario organic dairy farms and to relate the nutrient use efficiencies of individual farms to management characteristics with the aim to identifying avenues for increasing production efficiency, reducing untoward environmental impacts and contributing to the long-term sustainability of these farms.  

Materials and Methods

Commencing in September of 2003 a farmer survey was conducted to characterize farm management parameters.  We collected data from 15 (33% of the provincial total) organic dairy farms across both Southern and Eastern Ontario.  The soil survey consisted of taking one composite top soil sample (0-15cm) from fields on each farm (avg. 80% of fields sampled). Selected farm management parameters are presented in table I.

Farm-gate nutrient budgets were conducted for all farms over two years.  The nutrient content of imported or exported feed (hay or dairy concentrate), bedding materials (straw and wood shavings) or any other materials (compost, manure, cash crops or seed), were characterized either from direct analysis, from farm records, or estimated from book values where no sample was available.  The nutrient composition of imported mineral supplements was obtained directly from the manufacturer while milk and meat exports were quantified and book values used for nutrient content.  The yearly surplus (inputs-outputs) data are presented in table II. 
Results and Discussion

Soils on seven of the farms averaged in the low to very-low range (<10 mg P kg-1) for available (0.5M sodium bicarbonate) soil phosphorus.   The average soil K (ammonium acetate) levels were medium (108 mg K kg-1) with eleven of the farms averaging in the medium range while four farms averaged in the high range (>120 mg K kg-1). 
 Annual farm nutrient budgets for N, P and K of 52, 1 and 11 kg ha-1 yr-1 (Table II) are consistent with results reported for organic dairy farms in Europe. Watson et al. (2002) found farm-level N, P, and K surpluses for 60 organic and biodynamic dairy farms of 82.1, 3.1, and 3.1 kg ha-1 yr-1 were low enough to warrant concern for the long-term sustainability of these systems.  Weller and Bowling (2004) compared two systems of organic milk production, one with a lower average stocking-rate (1.27 LU ha-1) that was self sufficient (SS) with respect to feed production and one with a higher average stocking-rate (1.65) that purchased concentrate feeds (PF).  The PF system had  N, P, K surpluses of 151, 0, 8 compared to 99, -4, -3 kg ha-1 yr-1 for the SS
Table I . Selected farm characteristics
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1 101 56 0.55 45 25 13 8

2 115 70 0.61 43 18 23 16

3 86 45 0.52 62 38 0 0

4 55 22 0.40 60 34 6 0

5 85 45 0.53 100 0 0 0

6 132 101 0.77 82 18 0 0

7 91 45 0.49 58 29 13 0

8 142 69 0.49 73 27 0 0

9 127 75 0.59 40 42 11 8

10 235 74 0.32 29 34 16 21

11 220 50 0.23 81 12 6 0

12 81 25 0.30 81 7 9 0

13 73 38 0.53 60 40 0 0

14 69 36 0.52 58 42 0 0

15 45 28 0.63 100 0 0 0

Average 110 52 0.50 65 24 6 4

SD

4

55 22 0.14 21 15 8 7

1

 Total number of lactating and dry cows 

2 

Includes lactating and dry cows

3 

Percent of landbase in 2003

4

 SD=standard deviation



system.  While cropping composition among the Canadian farms differed little, those farms (50%) with negative P budgets (-0.1 to – 2.5 kg P ha-1 yr-1) appear to have adopted a ‘self-sufficient’ approach and import little P (0 to 2.5 kg ha-1 yr-1) as feed and feed supplements. Refinements in livestock dietary P targets may be the most cost effective means of addressing these deficiencies (Lynch et al., 2003).

Table II. Farm nutrient budget data
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1 38.9 -2.5 0.1

2 75.3 1.2 10.1

3 66.0 3.4 23.8

4 48.6 0.0 3.8

5 50.0 1.0 17.2

6 69.8 7.0 29.2

7 n/a n/a n/a

8 60.8 0.0 7.5

9 63.8 0.8 13.1

10 17.9 -0.8 -13.7

11 24.7 -0.1 1.0

12 58.1 0.8 8.6

13 45.5 -0.5 3.6

14 43.5 -2.5 2.8

15 106.5 7.6 57.1

Avg. 52.0 0.9 11.1

SD. 22.1 3.0 16.8

Min 17.9 -2.5 -13.7

Max 106.5 7.6 57.1

Avg Surplus (kg/ha)

Farm
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						Table 2

						Farm		n1		Farm Area (%)2				OM3               (%)								pH4								Phosphorus5 (mg/kg)								Potassium6 (mg/kg)								CEC7 (cmol+/kg)

														Mean8				SD9				Mean8				SD9				Mean8				SD9				Mean8				SD9				Mean8				SD9

						1		18		100				5.02		±		0.39				7.72		±		0.21				12.0		±		4.0				134		±		69						±

						2		17		94						±								±						20.0		±								±								±

						3		11		79						±								±						5.8		±								±								±

						4		10		78						±								±						10.8		±								±								±

						5		5		43						±								±						28.1		±								±								±

						6		20		88						±								±						7.2		±								±								±

						7		12		46						±								±						8.5		±								±								±

						8		22		85						±								±						16.3		±								±								±

						9		15		100						±								±						26.0		±								±								±

						10		21		88						±								±						11.0		±								±								±

						11		35		95						±								±						6.1		±								±								±

						12		9		58						±								±						10.9		±								±								±

						13		16		83						±								±						7.4		±								±								±

						14		14		79						±								±						7.6		±								±								±

						15		12		69						±								±						5.3		±								±								±

						Average		16		79				4.89				─				7.35				─				12.2				─				104				─				3074				─

						1 number of fields sampled

						2 % total farm area sampled (rented and owned)

						3 OM, organic matter = organic carbon x 1.72

						4 In saturated paste

						5 0.5M NaHCO3 extractable P

						6 Ammonium acetate extractable

						7 Cation exchange capacity

						8 Average weighted by field size

						9 SD = Standard deviation
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						Farm #		Farm Size    (ha)		Cows1		Stocking Rate2        (cows ha-1)		Forage3 (%)		Small grains3   (%)		Corn3      (%)		Soy3      (%)

						1		101		56		0.55		45		25		13		8

						2		115		70		0.61		43		18		23		16

						3		86		45		0.52		62		38		0		0

						4		55		22		0.40		60		34		6		0

						5		85		45		0.53		100		0		0		0

						6		132		101		0.77		82		18		0		0

						7		91		45		0.49		58		29		13		0

						8		142		69		0.49		73		27		0		0

						9		127		75		0.59		40		42		11		8

						10		235		74		0.32		29		34		16		21

						11		220		50		0.23		81		12		6		0

						12		81		25		0.30		81		7		9		0

						13		73		38		0.53		60		40		0		0

						14		69		36		0.52		58		42		0		0

						15		45		28		0.63		100		0		0		0

						Average		110		52		0.50		65		24		6		4

						SD4		55		22		0.14		21		15		8		7

						1 Total number of lactating and dry cows						2 Includes lactating and dry cows

						3 Percent of landbase in 2003						4 SD=standard deviation





Sheet4

		

		Parameter				Average				SD						Range

		Farm Size (ha)				110				±		55				45 - 235

		Cows1				52				±		22				22 - 101

		Stocking Rate2				0.50				±		0.14
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		Table 3. Nutrient Budget Data

		Farm				Imports																								Exports																								Surplus

						Feed Mineral                       (kg)								Bulk Imports                            (kg)								N Deposition (kg ha-1 yr-1)				N Fixation (kg)				Bulk Exports        (kg)								Milk Export            (kg)						Net Nutrient Surplus (kg)						Farm   (ha)				(kg ha-1 yr-1)

						N		P		K				N		P		K				N				N				N		P		K				N		P		K		N		P		K						N		P		K

		1				13		182		662				24		8		2												1763		244		458				1230		224		249		-2957		-279		-42		101.17				-29		-3		-0

		2				3		275		135				3912		411		2008												356		127		32				2082		392		447		1477		169		1663		115.34				13		1		14

		3				0		240		0				1290		121		1591												189		67		17				962		185		215		140		110		1359		86.20				2		1		16

		4				9		117		84				457		61		416												408		143		39				603		114		130		-546		-78		330		54.63				-10		-1		6

		5				0		225		1				2081		247		2357												110		39		10				986		187		216		986		246		2132		84.98				12		3		25

		6				16		924		44				4002		644		4410												264		94		24				2412		449		507		1342		1025		3923		131.52				10		8		30

		7				−		−		−				−		−		−				−				−				−		−		−				1155		222		259								91.46				−		−		−

		8				39		192		178				2260		278		651												147		52		13				1860		357		417		292		60		399		141.64				2		0		3

		9				96		354		142				944		126		1079												169		60		15				2526		473		538		-1655		-54		668		127.07				-13		-0		5

		10				0		1077		0				0		0		0												8666		903		3643				2512		477		550		-11178		-304		-4193		234.72				-48		-1		-18

		11				0		315		1				634		62		642												389		138		35				1605		303		348		-1360		-65		259		219.74				-6		-0		1

		12				469		203		15				1118		102		995												101		36		9				782		147		169		705		122		832		80.73				9		2		10

		13				46		91		50				1389		107		562												256		198		29				1154		223		262		25		-223		321		72.84				0		-3		4

		14				45		27		39				1461		113		498												233		83		21				1044		202		237		229		-144		278		68.80				3		-2		4

		15				4		120		10				3819		401		2691												74		26		7				797		153		178		2952		341		2516		44.52				66		8		57

		Average				53		310		97				1671		191		1279												937		158		311				1447		274		315												0.8		0.8		11.2






_1201523491.xls
Chart3

		-262.785349112

		185.6835497529

		128.3548571174

		-61.0238440663

		239.5991927866

		1043.0805601667

		-162.4006071417

		74.8103230395

		-21.2593560735

		-262.3034506263

		-42.0936297423

		125.1635857702

		-48.1310816561

		-138.4862356679

		344.4744581233



-238.4690598557

95.8083145944

451.4507065799

56.4297002606

-69.0019200135

791.9181080652

-245.5326545036

-67.7502720896

223.4318736326

-108.677402905

17.1349012413

-22.9400699442

-17.879207114

-204.8397558

329.8170482953



Nutrient_Budget_Chart
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				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg		SD				P1		P2		Avg				P1		P2		Avg				Farm		Area (ha)				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				Farm		N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N		P		K				N				N

		1		1226.29331		1151		1188.6116364371		53				210		199		204		8				257		243		250		10				300		306		303		4				107		109		108		1				27		28		28		0				1475		1458		1467		12				142		135		138		5				411		402		406		7				0		0		0		0				182		182		182		0				0		0		0		0				16		32		24		11				2		4		3		1				31		62		46		22				24		17		21		4				0		0		0		0				2		3		2		0				0		0		0		0				0		0		0		0				0		0		0		0				31		70		50		27				5		10		7		4				7		17		12		7				0		0		0		0				7		7		7		0				629		629		629		0				1862		1862						4956		4956						1		101				6857		196		669				6937		204		710				6897		200		690				68		2		7				3001		459		695				2915		442		673				2958		450		684				29.2		4.5		6.8				44		234		104				42		217		95				43		225		99				3856		-263		-26				38		-2.6		-0.3				4022		-238		38				39.8		-2.4		0.4				3939		-251		6				38.9		-2.5		0.1				1
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		Average		1450		1404		1427						268		261		264						327		318		323						232		233		233						83		83		83						21		21		21						697		614		656						71		58		64						273		176		224						0		0		0						291		296		290						29		30		31						1351		1292		1321						167		129		148						796		739		768						296		404		350		117				20		39		30						465		602		533		151				17		30		23						6		11		8						2		3		2																																				42		39		40						5		4		5						43		42		43																						Avg		111				7407		497		1349				7523		467		1429				7465		482		1389				71		5		16				2380		420.9		621				2252		401.2		515				2316		411.0		568				19.4		3.7		4.4				30		105		402				30		195		308				30		113		345				5027		76		727				51		1.0		10.9				5271		66		913				53		1		11				5149		71		820				52		1		11				Min		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

																																																																																																																																																																																																																																																																																																		Min		45				3656		145		75				1831		21		66				2743		104		71				26		1		0				868		177		173				744		154		142				814		165		157				8.7		1.9		1.8				16		33		7				13		32		6				15		33		7				1602		-263		-4062				13		-2.6		-17.3				455		-246		-2357		0		4		-3		-10				1029		-251		-3209				10		-2		-14				Max		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

																																																																																																																																																																																																																																																																																																		Max		235				14169		1566		4273				14440		1345		4558				14305		1456		4416				125		11		61				11134		1375		4137				9086		1181		2423				10110		1278		3280				43.1		5.4		14.0				79		234		5511				75		1268		3649				71		264		4637				10046		1043		3725				100		7.9		56.4				9551		792		3968		0		113		7		58				9181		917		3847				107		8		57				Avg		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



Data unavailable from farms 6,7 and 12



Period 1

		

		Farm				Inputs																								Outputs																Surplus

						Feed Minerals    (kg yr-1)								Bulk Imports         (kg yr-1)								Atmospheric Deposition1 (kg yr-1 )				Symbiotic Fixation2     (kg yr-1)				Bulk Exports        (kg yr-1)								Milk Export            (kg yr-1)								Farm Nutrient Surplus (kg yr-1)						Farm   (ha)				Output Utilization                        (% of total inputs)								Adjusted Nutrient Surplus   (kg ha-1 yr-1)

						N		P		K				N		P		K				N				N				N		P		K				N		P		K				N		P		K						N		P		K				N		P		K

		1				13		182		662				24		8		2				1862				4956				1763		244		458				1230		224		249				3861		-279		-42		101.17				44		247		106				38.2		-2.8		-0.4

		2				3		275		135				3912		411		2008				2122				6441				356		127		32				2082		392		447				10040		169		1663		115.34				20		75		22				87.0		1.5		14.4

		3				0		240		0				1290		121		1591				1586				3103				189		67		17				962		185		215				4828		110		1359		86.20				19		70		15				56.0		1.3		15.8

		4				9		117		84				457		61		416				1005				2114				408		143		39				603		114		130				2573		-78		330		54.63				28		144		34				47.1		-1.4		6.0

		5				0		225		1				2081		247		2357				1564				2351				110		39		10				986		187		216				4901		246		2132		84.98				18		48		10				57.7		2.9		25.1

		6				16		924		44				4002		644		4410				2420				5151				264		94		24				2412		449		507				8913		1025		3923		131.52				23		35		12				67.8		7.8		29.8

		7*				−		−		−				−		−		−				1683				−				−		−		−				1155		222		259				−		−		−		91.46				−		−		−				−		−		−

		8				39		192		178				2260		278		651				2606				5793				147		52		13				1860		357		417				8692		60		399		141.64				19		87		52				61.4		0.4		2.8

		9				96		354		142				944		126		1079				2338				6140				169		60		15				2526		473		538				6823		-54		668		127.07				28		111		45				53.7		-0.4		5.3

		10				0		1077		0				0		0		0				4319				9850				8666		903		3643				2512		477		550				2991		-304		-4193		234.72				79		128		−				12.7		-1.3		-17.9

		11				0		315		1				634		62		642				4043				2506				389		138		35				1605		303		348				5190		-65		259		219.74				28		117		60				23.6		-0.3		1.2

		12				469		203		15				1118		102		995				1486				2255				101		36		9				782		147		169				4446		122		832		80.73				17		60		18				55.1		1.5		10.3

		13				46		91		50				1389		107		562				1340				1952				256		198		29				1154		223		262				3317		-223		321		72.84				30		213		48				45.5		-3.1		4.4

		14				45		27		39				1461		113		498				1266				1792				233		83		21				1044		202		237				3287		-144		278		68.80				28		202		48				47.8		-2.1		4.0

		15				4		120		10				3819		401		2691				819				668				74		26		7				797		153		178				4439		341		2516		44.52				16		34		7				99.7		7.7		56.5

		Average				53		310		97				1671		191		1279				2055				3934				937		158		311				1447		274		315				5307		66		746						28		112		37				53.8		0.8		11.2

		*  Some data not yet available

		1  Barry et al. 1993

		2  Estimate based on field legume composition, percent legume, and average legume fixation rates





Period 2

		

		Farm				Inputs																								Outputs																Surplus

						Feed Minerals    (kg yr-1)								Bulk Imports         (kg yr-1)								Atmospheric Deposition1 (kg yr-1 )				Symbiotic Fixation2     (kg yr-1)				Bulk Exports        (kg yr-1)								Milk Export            (kg yr-1)								Farm Nutrient Surplus (kg yr-1)						Farm   (ha)				Output Utilization                        (% of total inputs)								Adjusted Nutrient Surplus   (kg ha-1 yr-1)

						N		P		K				N		P		K				N				N				N		P		K				N		P		K				N		P		K						N		P		K				N		P		K

		1				13		182		662				17		8		3				1862				4956				1746		237		428				1230		224		249				3872		-272		-12		101.17				43		243		102				38.3		-2.7		-0.1

		2				3		275		135				1839		250		1277				2122				6441				1392		157		337				2082		392		447				6930		-23		628		115.34				33		104		56				60.1		-0.2		5.4

		3				0		240		0				2385		274		2784				1586				3103				19		7		2				962		185		215				6093		323		2567		86.20				14		37		8				70.7		3.7		29.8

		4				9		117		84				212		31		145				1005				2114				400		142		36				603		114		130				2338		-108		62		54.63				30		173		73				42.8		-2.0		1.1

		5				0		225		1				958		100		1209				1564				2351				110		39		10				986		187		216				3777		98		984		84.98				22		70		19				44.4		1.2		11.6

		6				16		924		44				4654		377		4711				2420				5151				249		89		23				2412		449		507				9580		763		4226		131.52				22		41		11				72.8		5.8		32.1

		7*				−		−		−				−		−		−				1683				−				−		−		−				1155		222		259				−		−		−		91.46				−		−		−				−		−		−

		8				39		192		178				2737		394		2115				2606				5793				604		215		55				1860		357		417				8711		14		1821		141.64				22		98		21				61.5		0.1		12.9

		9				96		354		142				3752		394		3163				2338				6140				182		65		17				2526		473		538				9618		209		2751		127.07				22		72		17				75.7		1.6		21.6

		10				0		1077		0												4319				9850				6723		743		1888				2512		477		550				4934		-144		-2438		234.72				65		113		−				21.0		-0.6		-10.4

		11				0		315		1				897		83		572				4043				2506				281		100		26				1605		303		348				5560		-5		199		219.74				25		101		65				25.3		-0.0		0.9

		12				469		203		15				1017		79		538				1486				2255				100		36		9				782		147		169				4345		98		375		80.73				17		65		32				53.8		1.2		4.6

		13				46		91		50				1268		107		389				1340				1952				245		87		22				1154		223		262				3206		-112		154		72.84				30		156		65				44.0		-1.5		2.1

		14				45		27		39				724		56		292				1266				1792				223		79		20				1044		202		237				2561		-198		73		68.80				33		337		78				37.2		-2.9		1.1

		15				4		120		10				4597		411		2951				819				668				74		26		7				797		153		178				5218		352		2776		44.52				14		34		6				117.2		7.9		62.4

		Average				53		310		97				1927		197		1550				2055				3934				882		144		206				1447		274		315				5482		71		1012						28		118		42				54.6		0.8		12.5

		*  Some data not yet available

		1  Barry et al. 1993

		2  Estimate based on field legume composition, percent legume, and average legume fixation rates
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Sheet1

		

		Farm		ha		P output		P out/ha		Dev from avg		Farm avg STP		Avg Milk Production   (kg yr-1)		Avg Milk Production (kg  ha-1 yr-1)		Avg Milk Shipped      (kg yr-1)		Avg Milk Shipped      (kg ha-1yr-1)		Crop Exports

		1		101		450		4.45		0.85		11.98		258164		2552		227170		2245

		2		115		484		4.20		0.60		20.01		417866		3623		376656		3266

		3		86		241		2.79		-0.81		5.83		230065		2669		199240		2311

		4		55		210		3.84		0.24		10.79		153299		2806		117944		2159

		5		85		226		2.66		-0.94		28.14		259835		3057		202902		2388

		6		132		523		3.97		0.37		7.21		521104		3962		476363		3622

		7		104		258		2.49		-1.11		8.53		291226		2811		232195		2241

		8		150		506		3.38		-0.22		16.30		444528		2969		413912		2764

		9		127		544		4.28		0.68		25.95		583555		4592		523059		4116

		10		235		1283		5.47		1.87		10.96		551684		2350		509434		2170

		11		220		413		1.88		-1.72		6.10		358347		1631		326370		1485

		12		67		184		2.73		-0.87		10.86		207950		3086		158115		2347

		13		73		306		4.20		0.60		7.44		262456		3603		242573		3330

		14		69		276		4.01		0.41		7.55		253887		3690		216868		3152

		15		45		165		3.72		0.12		5.25		175672		3946		158300		3556

								3.60
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Chart2

										Farm		Avg Surplus (kg/ha)

												N		P		K

										1		38.9		-2.5		0.1

										2		75.3		1.2		10.1

										3		66.0		3.4		23.8

										4		48.6		-0.0		3.8

										5		50.0		1.0		17.2

										6		69.8		7.0		29.2

										7		n/a		n/a		n/a

										8		60.8		0.0		7.5

										9		63.8		0.8		13.1

										10		17.9		-0.8		-13.7

										11		24.7		-0.1		1.0

										12		58.1		0.8		8.6

										13		45.5		-0.5		3.6

										14		43.5		-2.5		2.8

										15		106.5		7.6		57.1

										Avg.		52.0		0.9		11.1

										SD.		22.1		3.0		16.8

										Min		17.9		-2.5		-13.7

										Max		106.5		7.6		57.1
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