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Soil pH mapping in SA

• Understanding soil acidity basics
• Local data and trends
• Recent acidity work including lime comparison trials 

and precision pH mapping 
• Lime sources MLR
• Tool and models 



What are the Critical pHCa levels?
• < pHCa 5.5- acidity getting in the zone
• < pHCa 5.2 – very sensitive crops begin to be 

affected, sensitive microbes and rhizobium 
effected

• < pHCa 5.0- acidity starts to creep into subsurface 
layers and Mn released in some soils

• < pHCa 4.8 – significant Al release in most soils, 
most legumes nodulation affected 

• < pHCa 4.5 – tolerant crops affected
• < pHCa 4.0- irreversible degradation of clay and 

release of Fe 
© Rural Solutions SA 
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Causes of acidification



SOIL ACIDITY IMPACTS-
Soil pH and nutrient availability
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areas
BIGG

• Angaston

• Williamstown



Rates of Acidification  - mostly from 70s to 
90s from Merry, CSIRO

Land Use Mean Annual 
Acidification Rate

Kg lime/ha/yr
Low Intensity Grazing 30
Medium Intensity Grazing- some hay 
cuts

100

High Intensity Grazing, regular hay, 
silage

150

Cropping Pasture Rotation 100
Intensive Cropping- some pasture, 
high N inputs

200

Mostly continuous Cropping- high N 
inputs

250

Continuous cropping- high N, high 
rainfall, leaching years

350 ??

High N grassy pasture systems ??



Examples in the  MLR 
No lime, still acidifying



Examples in the  MLR 
One application of 2.5 t/ha
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Site Information

								1970 Sampling Information						1990 Sampling Information						2008 Sampling Information

																														Start Point				End Point

		Site no.		Location		Sampling Method		Sampling Date		Landholder				Sampling Date		Landholder				Landholder		Site Address		Number		Email		Sampling date		Easting		Northing		Easting		Northing		Land use		Lime History

		Site 1		Two Wells		Grid		?/3/1967		John Day				10/6/93		John Day				John Day		Aunger Road (corner Oliver Rd)		85243110														Pasture

		Site 2		Freeling		Grid		?/3/1967		H. Schild				10/6/93		H. Schild				Kevin Schild		Corner Elix and Heinrich Rd Freeling		85252299														Cropping

		Site 23		Tarlee		Grid		3/11/69		R. Clarke				11/4/94		Tony Clarke				Tony Clarke		Main North Road (5km from Tarlee)		85285205 / 0417400900														Cropping

		Site 50		Goolwa		Transect		11/11/69		Ron Skewes				11/26/93		Tony Skewes				Tony Skewes		Stuart Road		412763876														Cropping

		Site 51		Middleton		Transect		2/7/73		E. Scott						Michael Scott				Michael Scott		Flagstaff Hill Road Middleton		85542158 / 0400293132														Pasture

		Site 52		Meadows		Transect		12/6/68		Basil Cransbury				6/15/94		EC Phillipson and Co.				EC Phillipson & Co - Rory Fitzpatrick (Manager)		Brockhurst Road, Kuitpo		83883306 / 0488001315				11/27/08		287360		6101221		287380		6101309		Pasture

		Site 53		Echunga		Transect		3/2/68		D. Hampton				6/15/93		D. Hampton				Allan Mutton		Cnr Kondaparinga & Battunga Rd		421072276				11/27/08		296578		6108585		296492		6108585		Pasture

		Site 54		Nairne		Transect		3/20/72		Alan Sargent				6/15/94		Alan Sargent				Cheroorooa Orchards		Chambers Road Nairne		83903678 / 0428390367				11/27/08		307270		6123234		307277		6123155		Pasture

		Site 55		Oakbank		Transect		2/22/68		Doug Wuttke				6/15/94		Doug Wuttke				Malcolm Scroop		Drummond Road, Inverbrackie		8389 7885 / 0428838363				11/27/08		307632		6129051		307711		6129051		Pasture

		Site 56		Williamstown		Transect		3/14/72		John Walsh				6/16/94		Richard Teusner				Richard Teusner		Cowell Road Williamstown		85246320														Pasture

		Site 57		Eden Valley		Transect		3/14/72		Colin Kroehn				6/16/94		Colin Kroehn				Colin Kroehn		Eden Valley		85641083				11/25/08										Pasture

		Site 58		Mt Torrens		Transect		3/16/72		R. Hannam				6/16/94		Roskhill - Bob Sinkinson (Manager)				Peter Roberts - Manager		Tungkillo Road		83894213				11/25/08										Pasture

		Site 59		Parawa		Transect		2/7/73		Ken Maxwell				6/17/94		A Leane				Michael & N Wickham		Corner Spring Rd and Range Rd		85985241														Pasture

		Site 60		Parawa		Transect		4/22/68		Lester James				6/17/94		Bruce Rufus				Kathy & Allen Davis		Range Road		85985216														Pasture

		Site 61		Waitpinga		Transect		3/21/72		Vic Walter				6/17/94		Todd Butler				Ian McCombe		Range Road		85521444 / 0413556769														Pasture

		Site 62		Waitpinga		Transect		11/11/69		C. Adamson				6/23/94		John Whellans				John Whellans		Range Road		85523644														Pasture

		Site 63		Back Valley		Transect		6/22/67		Reid				6/23/94		Ross Hamilton				Austin Johnson		Off Inman Valley Road		85545239														Pasture
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Work Number



Site 1

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium

		2.5		L		Dark Reddish Brown		8.6		7.8		1.6		0.2				Point 1-3		0-5		8.4		7.7		1.4		0.1

		7.5		CL		Dark Reddish Brown		8.8		7.9		1.3		0.1				Point 4-6		0-5		8.6		7.8		1.6		0.2

		12.5		L		Dark Reddish Brown		9.1		8.0		0.67		0.1				Point 7-9		0-5		8.7		7.9		1.9		0.2

		17.5		CL		Strong Brown		9.1		8.0		0.86		<0.1

		25		CL		Brown		9.1		8.0		0.67		0.1

		35		CL		Brown		9.0		8.0		0.60		0.1

		45		L		Light Brown		9.2		8.0		0.56		0.1

		55		L		Light Brown		9.4		8.1		0.39		0.0

		65		L		Light Brown		9.4		8.1		0.40		<0.1

		75		L		Light Brown		9.5		8.3		0.33		0.1

		85		L		Reddish yellow		9.8		8.4		0.27		<0.1

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						6.7		6.0		1.21		0.06		1.50

		7.5						6.6		6.0		0.88		0.05		1.50

		15						7.3		6.8		0.74		0.09		1.70

		25						7.4		7.1		0.53		0.13		1.65

		35						8.6		7.9		0.38		0.24		1.65

		45						9.2		8.2		0.52		0.39		1.75

		55						9.2		8.3		2.02		0.51		1.60

		65						9.2		8.2		2.28		0.61		1.70

		75						9.3		8.2		2.68		0.68		1.70

		85						9.3		8.2		3.24		0.68		1.70

		1967

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						7.2		6.7		1.09		0.13

		15						8.1		7.5		0.58		0.12

		25						8.5		7.8		0.45		0.16

		35						9.0		8.0		1.05		0.19

		45						9.3		8.2		3.67		0.25

		55						9.6		8.2		4.27		0.31

		65						9.8		8.2		4.67		0.37

		75						9.9		8.3		4.55		0.42

		85						10.0		8.4				0.52

		95						9.9		8.4				0.54
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Site 23

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium
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Site 50

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium
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		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density
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Site 51

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium

		2.5		SL		Very dark greyish brown		7.6		6.7		2.51		0.23				Point 1-3		0-5		8.4		7.7		1.4		0.1

		7.5		SCL		Dark brown		7.0		6.4		1.84		0.20				Point 4-6		0-5		8.6		7.8		1.6		0.2

		15		LC		Dark greyish brown		7.4		6.5		0.93		0.20				Point 7-9		0-5		8.7		7.9		1.9		0.2

		25		MC		Brown		8.4		7.6		0.71		0.30

		35		MC		Yellowish Brown		8.8		7.9		0.53		0.10

		45		MC		Yellowish Brown		8.9		7.9		0.32		0.10

		55		M		Yellowish Brown		9.2		8.1		0.26		0.10

		65		M		Yellowish Brown		9.2		8.1		0.25		0.20

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						6.0		5.1		2.75		0.09		1.43

		7.5						6.0		4.9		1.63		0.05		1.43

		15						6.9		5.6		1.04		0.05		1.55

		25						7.7		7.0		0.64		0.17		1.65

		35						8.5		7.7		1.03		0.24		1.58

		45						8.9		7.9		1.27		0.22		1.60

		55						9.1		8.1		1.16		0.23		1.75

		65						9.5		8.3		1.09		0.64

		1971

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		CaC03 %

		5						5.9		5.1		1.72		0.12

		15						6.6		5.6		1.07		0.16

		25						7.8		7.0				0.27

		35						8.8		8.0		0.74		0.38

		45						9.1		8.1		1.06		0.43		4.40

		55						9.3		8.1		2.00		0.39		14.30

		65						9.3		8.2		1.41		0.39		10.40

		75						9.5		8.3		1.25		0.38		8.50

		85						9.4		8.3				0.41		5.60

		95						9.5		8.4				0.38		5.50
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Site 52

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium						Point 1-3		0-5		7.7		6.4		2.1		0.5

		2.5		S		Gray		6.7		5.7		2.17		1.1						Point 4-6		0-5		6.1		5.3		2.0		1.2

		7.5		S		Gray		6.0		5.3		1.56		1.5						Point 7-9		0-5		6.4		5.3		2.4		1.6

		12.5		LS		Dark Greyish brown		6.2		5.3		0.98		1.0

		17.5		CS		Dark Greyish brown		7.2		6.2		0.78		0.2

		25		LC		Dark Greyish brown		7.2		6.0		0.41		0.2

		35		MC		Brown		7.7		6.4		0.69		0.2

		45		MC		Brown		8.8		7.8		0.40		0.3

		55		ZCL		Brownish yellow		9.1		8.0		0.46		0.2

		65		LC		Yellowish brown		9.3		8.1		0.35		0.1

		75		LC		Yellowish brown		9.4		8.1		0.30		<0.1

		85		LC		Yellowish brown		9.4		8.1		0.29		0.1

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.9		4.6		2.54		0.06		1.48

		7.5						5.3		4.3		1.33		0.05		1.48

		15						5.8		4.7		0.55		0.03		1.50

		25						7.1		5.9		0.77		0.16		1.50

		35						8.1		7.2		0.57		0.32		1.43

		45						8.9		8.0		1.21		0.49		1.45

		55						9.2		8.2		2.34		0.52		1.45

		65						9.4		8.3		3.07		0.66

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.2		4.6		1.56		0.15

		13						5.3		4.6		0.48		0.06

		17.5						5.8		5.0		0.72		0.13

		25						7.2		6.1		0.67		0.20

		35						8.3		7.4		0.56		0.34

		45						9.0		8.0		1.92		0.44

		55						9.2		8.1		3.28		0.49

		65						9.3		8.1		3.78		0.57

		75						9.4		8.2				0.52

		85						9.5		8.3				0.47

		95						9.6		8.3				0.45
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Site 53

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		6.7		5.9		4.2		3.0

		2.5		SL		Dark Brown		5.9		5.2		4.61		2.97				Point 4-6		0-5		5.1		4.7		7.1		4.6

		7.5		SL		Dark Grey Brown		5.1		4.2		5.32		13.30				(Point) 7-9		0-5		6.0		4.9		2.5		1.3

		15		SCL		Dark Yellowish Brown		5.5		4.5		1.83		6.10

		25		SCL		Dark Yellowish Brown		6.0		4.9		1.09		1.40

		35		SCL		Yellowish Brown		6.0		5.0		0.96		0.50

		45		SCL		Yellowish Brown		6.0		5.4		0.69		0.20

		55		SCL		Yellowish Brown		6.1		5.6		0.47		<0.1

		65		SCL		Yellowish Brown		6.2		5.7		0.40		0.10

		75		CL		Yellowish Brown		6.2		5.6		0.28		0.10

		85		CL		Yellowish Brown		6.2		5.6		0.39		0.10

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5

		7.5

		15

		25

		35				No previous information

		45

		55

		65

		75

		85

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5

		15

		25

		35

		45				No previous information

		55

		65

		75

		85

		95
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Site 54

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		5.8		4.8		8.2		1.9

		2.5		LS		Brown		5.6		4.7		6.41		3.23				Point 4-6		0-5		5.5		4.8		5.7		4.1

		7.5		SL		Brown		5.4		4.5		3.24		5.30				Point 7-9		0-5		5.6		4.6		5.3		3.7

		15		CL		Brown		5.7		4.6		1.52		4.70

		25		CL		Light Olive Brown		5.7		4.8		0.72		0.80

		35		LC		Light Olive Brown		5.9		5.3		0.60		0.10

		45		LC		Light Olive Brown		6.2		5.6		0.49		0.10

		55		LC		Light Olive Brown		6.4		5.6		0.48		0.20

		65		LC		Light Olive Brown		6.4		5.7		0.38		0.20

		75		LC		Light Olive Brown		6.5		5.7		0.39		<0.1

		85		LC		Light Olive Brown		6.5		5.8		0.28		<0.1

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.6		4.9		7.08		0.22		1.38

		7.5						5.5		4.6		2.35		0.07		1.38

		15						5.6		4.6		1.25		0.06		1.60

		25						5.7		4.8		0.68		0.06		1.50

		35						5.9		5.2		0.40		0.07		1.55

		45						6.0		5.4		0.30		0.09		1.55

		55						6.1		5.6		0.24		0.1		1.78

		65						6.2		5.7		0.16		0.1		1.78

		75						6.2		5.6		0.13		0.11		1.78

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.1		4.6		2.86		0.16

		15						5.3		4.6		1.29		0.08

		25						5.5		4.8		0.50		0.08

		35						5.7		5.1		0.38		0.07

		45						5.8		5.2		0.36		0.07

		55						6.0		5.4		0.21		0.07

		65						6.1		5.5		0.17		0.07

		75						6.2		5.5		0.14		0.06

		85						6.2		5.5				0.06

		95						6.3		5.6				0.06
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Site 55

		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		6.8		6.0		3.6		0.3

		2.5		SCl		Dark grey brown		6.9		6.1		3.52		0.33				Point 4-6		0-5		6.9		6.2		3.7		0.3

		7.5		SCL		Dark grey brown		7.3		6.3		3.08		0.70				Point 7-9		0-5		6.9		6.0		3.3		0.4

		15		CL		Dark grey brown		7.5		6.5		2.94		0.50

		25		LC		Brown		8.2		7.0		1.19		0.10

		35		MC		Olive brown		8.1		7.1		0.90		0.20

		45		MC		Olive brown		8.2		7.3		0.84		0.20

		55		MC		Olive brown		8.9		8.1		0.67		0.50

		65		MC		Olive brown		9.0		8.4		0.45		0.20

		75		MC		Olive brown		8.8		8.3		0.28		0.10

		85		LC		Light yellowish brown		8.7		8.3		0.28		0.10

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						7.51		6.71		3.57		0.26		1.45

		7.5						7.80		6.70		2.79		0.21		1.45

		15						7.85		6.79		1.65		0.24		1.45

		25						7.70		6.82		1.04		0.46		1.28

		35						7.45		6.65		0.84		0.58		1.35

		45						7.35		6.61		0.59		0.65		1.40

		55						7.57		6.85		0.56		0.72		1.45

		65						8.76		8.01		0.84		0.81		1.50

		75						8.80		8.03		1.13		0.74		1.50

		85						8.84		8.06		0.56		0.78		1.50

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		CaC03 %

		5						5.00		4.34		3.67		0.16

		13						5.24		4.47		2.33		0.12

		17.50						5.51		4.53		1.71		0.10

		25						6.15		5.02		1.09		0.11

		35						6.45		5.34		0.77		0.14

		45						6.86		5.75		0.70		0.18

		55						8.49		7.60		0.66		0.45

		65						9.01		8.09		2.14		0.48		16.10

		75						9.00		8.17		0.48		0.62		1.70

		85						9.04		8.21		0.65		0.68		3.70

		95						8.98		8.18				0.76		1.30
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		6.1		5.5		5.3		1.7

		2.5		LS		Dark Grey Brown		5.6		5.0		5.51		5.07				Point 4-6		0-5		5.4		4.5		5.5		5.1

		7.5		SL		Dark Grey Brown		5.5		4.3		2.50		8.30				Point 7-9		0-5		5.4		4.9		5.8		8.4

		15		SL		Dark Grey Brown		5.7		4.4		1.92		5.60

		25		LS		Dark Grey Brown		6.1		5.2		1.73		1.70

		35		CL		Brown		6.2		5.0		1.01		0.20

		45		LC		Brown		6.5		5.3		0.78		<0.1

		55		MC		Brown		6.6		5.5		0.69		0.10

		65		MC		Brown		7.0		5.8		0.63		0.10

		75		MC		Brown		7.2		5.9		0.54		0.10

		85		LC		Brown		7.3		6.1		0.48		<0.1

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.55		4.72		3.91		0.13		1.45

		7.5						5.33		4.47		2.21		0.08		1.45

		15						5.39		4.58		1.94		0.09		1.50

		25						5.75		4.77		1.35		0.06		1.60

		35						6.15		4.99		0.80		0.04		1.53

		45						6.65		5.33		0.63		0.05		1.58

		55						6.90		5.54		0.56		0.06		1.58

		65						7.02		5.73		0.48		0.07		1.58

		75						7.16		5.93		0.42		0.08		1.55

		85						7.19		6.02		0.41		0.09		1.55

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.68		4.93		2.31		0.12

		15						5.63		4.73		1.93		0.10

		25						5.81		4.84		1.22		0.11

		35						5.86		5.00		0.90		0.14

		45						5.99		5.17		0.72		0.16

		55						6.27		5.51		0.61		0.18

		65						6.45		5.70		0.52		0.17

		75						6.70		5.93		0.43		0.16

		85						6.91		6.09		0.36		0.13

		95						6.93		6.10				0.13
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium

		2.5

		7.5

		15

		25

		35

		45

		55

		65

		75

		85

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.68		4.42		2.27		0.04		1.53

		7.5						5.32		4.04		1.47		0.02		1.53

		15						5.21		4.06		0.79		0.02		1.53

		25						5.28		4.12		0.53		0.02		1.63

		35						5.45		4.28		0.46		0.02		1.60

		45						5.58		4.43		0.31		0.02		1.60

		55						5.85		4.62		0.22		0.02		1.60

		65						6		4.76		0.17		0.02		1.60

		75						6.19		4.91		0.15		0.02		1.60

		85						6.35		5.09		0.11		0.02		1.60

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		CaC03 %

		5						4.92		4.27		1.61		0.13		0.00

		15						4.99		4.23		0.70		0.05		0.00

		25						5.17		4.42		0.47		0.04		0.00

		35						5.24		4.46		0.34		0.04		0.00

		45						5.51		4.65		0.27		0.05		0.00

		55						5.73		4.86		0.29		0.06		0.00

		65						6.03		5.13		0.22		0.07		0.00

		75						6.34		5.40		0.17		0.05		0.00

		85						6.66		5.67		0.13		0.04		0.00

		95						6.98		5.96				0.04		0.00
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium						Point 1-3		0-5		6.3		5.5		2.4		0.5

		2.5		SL		Dark brown		6.3		5.5		2.49		0.47						Point 4-6		0-5		6.3		5.6		2.2		0.5

		7.5		SL		Dark brown		6.2		5.5		1.73		0.70						Point 7-9		0-5		6.2		5.5		2.9		0.4

		15		SL		Dark brown		5.9		4.6		1.10		2.70

		25		SL		Brown		5.6		4.3		0.95		4.30

		35		SL		Brown		5.8		4.4		0.87		2.40

		45		CL		Brown		6.1		4.9		0.79		0.40

		55		CL		Brown		6.4		5.3		0.77		0.20

		65		CL		Strong brown		6.7		5.7		0.67		0.30

		75		CL		Strong brown		7.0		6.0		0.68		0.20

		85		CL		Strong brown		7.3		6.2		0.45		0.10

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.7		4.8		2.58		0.09		1.55

		7.5						5.1		4.4		1.15		0.09		1.55

		15						4.9		4.2		0.83		0.07		1.60

		25						5.3		4.4		0.63		0.03		1.50

		35						5.7		4.6		0.63		0.03		1.65

		45						6.2		4.9		0.64		0.04		1.55

		55						6.4		5.3		0.53		0.04		1.55

		65						6.8		5.6		0.38		0.04		1.70

		75						7.1		5.9		0.34		0.04		1.70

		85						7.2		6.1		0.41		0.04		1.70

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.3		4.6		1.19		0.07

		15						5.3		4.5		0.84		0.05

		25						5.4		4.5		0.64		0.04

		35						5.6		4.6		0.60		0.03

		45						5.8		4.7		0.58		0.03

		55						6.0		4.8		0.51		0.04

		65						6.2		5.3		0.58		0.05

		75						6.5		5.6		0.47		0.05

		85						6.9		5.9		0.34		0.05

		95						7.1		6.0				0.05
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		6.4		5.6		5.2		1.4

		2.5		S		Dark greyish brown		6.1		5.2		5.90		1.73				Point 4-6		0-5		6.2		5.3		7.0		1.5

		7.5		CS		Dark greyish brown		6.0		5.5		3.27		1.50				Point 7-9		0-5		5.8		4.7		5.5		2.3

		15		SL		Dark greyish brown		6.1		4.9		1.93		1.50

		25		LC		Yellow brown		6.2		5.0		1.10		0.40

		35		LC		Yelowish red		6.1		5.3		0.84		0.40

		45		LC		Yellowish red		6.3		5.5		0.69		<0.1

		55		LC		Yellowish red		6.3		5.4		0.58		0.10

		65		LC		Yellowish red		6.3		5.4		0.52		<0.1

		75		LC		Yellowish red		6.1		4.9		0.40		0.10

		85		LC		Yellowish red		6.2		5.1		0.49		0.20

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.6		4.6		5.15		0.09		1.40

		7.5						5.2		4.2		1.97		0.04		1.40

		15						5.6		4.5		1.37		0.04		1.80

		25						5.9		4.8		0.97		0.03		1.40

		35						6.0		5.0		0.76		0.04		1.45

		45						6.2		5.3		0.42		0.04		1.45

		55						6.4		5.6		0.29		0.04		1.45

		65						6.5		5.7		0.27		0.04		1.55

		75						6.5		5.7		0.23		0.05

		85						6.5		5.7		0.15		0.05

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.4		4.7		2.39		0.11

		15						5.4		4.6		1.04		0.06

		25						5.7		4.8		0.82		0.05

		35						5.9		5.1		0.78		0.06

		45						6.0		5.3		0.55		0.05

		55						6.3		5.5		0.38		0.05

		65						6.4		5.7		0.32		0.05

		75						6.5		5.7		0.26		0.04

		85						6.5		5.8		0.25		0.05

		95						6.3		5.6				0.05
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium				Point 1-3		0-5		6.3		5.2		5.7		0.6

		2.5		S		Brown		6.3		5.4		7.11		0.87				Point 4-6		0-5		6.4		5.4		7.7		0.8

		7.5		SL		Brown		6.3		5.4		5.47		1.10				Point 7-9		0-5		6.3		5.6		8.0		1.2

		15		L		Brown		5.9		5.0		3.29		1.10

		25		CL		Yellowish brown		5.9		4.8		1.93		1.30

		35		CL		Yellowish brown		5.4		4.6		1.31		1.10

		45		CL		Yellowish brown		5.5		4.6		1.31		0.90

		55		CL		Yellowish brown		5.5		4.6		1.15		0.60

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						6.0		5.3		6.98		0.19		1.28

		7.5						5.8		4.8		4.77		0.07		1.28

		15						5.5		4.6		1.97		0.06		1.38

		25						5.5		4.6		1.00		0.06		1.48

		35						5.5		4.7		0.62		0.06		1.45

		45						5.4		4.5		0.53		0.05		1.45

		55						5.4		4.6		0.36		0.04		1.50

		65						5.2		4.3		0.21		0.04		1.50

		75						5.3		4.3		0.17		0.04		1.50

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.2		4.6		4.92		0.16

		15						5.1		4.4		2.30		0.08

		25						5.2		4.4		1.17		0.06

		35						5.3		4.4		0.90		0.06

		45						5.3		4.5		0.65		0.05

		55						5.4		4.6		0.58		0.05

		65						5.5		4.6		0.41		0.04

		75						5.5		4.6		0.31		0.04

		85						5.5		4.6				0.04

		95						5.5		4.6				0.05
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium						Point 1-3		0-5		5.6		4.8		7.2		3.7

		2.5		S		Brown		5.7		4.9		6.86		2.77						Point 4-6		0-5		5.6		4.8		7.1		2.9

		7.5		S		Brown		5.9		4.9		5.40		2.40						Point 7-9		0-5		6.0		5.1		6.2		1.7

		15		LS		Yellowish brown		6.0		4.9		3.40		2.30

		25		CL		Yellowish brown		5.9		4.8		1.67		1.00

		35		CL		Yellowish brown		5.8		4.7		1.18		0.50

		45		CL		Yellowish brown		5.7		4.8		1.05		0.30

		55		CL		Yellowish brown		5.9		4.9		0.79		0.50

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						6.4		5.7		6.49		0.21		1.28

		7.5						6.5		5.5		5.27		0.11		1.28

		12.5						6.2		5.2		3.15		0.09		1.38

		15						5.7		4.7		1.73		0.08		1.48

		25						5.4		4.4		1.13		0.08		1.45

		35						5.3		4.4		0.86		0.10		1.45

		45						5.4		4.8		0.60		0.10		1.45

		55						5.4		4.8		0.52		0.09		1.50

		1968

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.17		4.7		4.93		0.25

		15						5.08		4.4		1.51		0.11

		25						5.26		4.5		0.95		0.08

		35						5.35		4.6		0.64		0.07

		45						5.44		4.7		0.60		0.07
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium						Point 1-3		0-5		7.0		6.2		5.2		0.6

		2.5		S		Very dark grayish brown		7.1		6.4		6.77		2.33						Point 4-6		0-5		7.2		6.5		7.3		5.1

		7.5		LS		Very dark grayish brown		6.9		5.9		5.27		1.30						Point 7-9		0-5		7.1		6.4		7.7		1.3

		15		SCL		Dark  yellowish brown		6.2		5.5		1.94		0.30

		25		SCL		Dark  yellowish brown		6.3		5.7		1.24		0.30

		35		LC		Yellowish brown		6.3		6.0		0.64		0.20

		45		LC		Yellowish brown		6.2		6.0		0.36		<0.1

		55		LC		Yellowish brown		6.0		6.0		0.30		<0.1

		65		LC		Yellowish brown		5.7		5.6		0.39		<0.1

		75		LC		Yellowish brown		5.3		5.3		0.28		<0.1

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.5		4.7		4.97		0.16		1.28

		7.5						5.3		4.4		2.15		0.09		1.38

		15						5.5		4.6		1.06		0.07		1.48

		25						5.9		4.9		0.58		0.06		1.45

		35						6.0		5.4		0.90		0.08		1.45

		45						6.1		5.6		0.42		0.08		1.50

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.5		4.7		1.97		0.10

		15						5.6		4.8		1.03		0.07

		25						5.7		4.9		0.98		0.07

		35						5.9		5.2		0.84		0.08

		45						6.0		5.5				0.08

		55						6.0		5.5				0.07

		65						5.9		5.4				0.08

		75						5.8		5.2				0.08

		85						5.7		5.1				0.08

		95						5.7		4.9				0.08
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		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium						Point 1-3		0-5		6.1		5.2		5.1		2.9

		2.5		S		Dark grayish brown		6.2		5.2		5.23		3.07						Point 4-6		0-5		6.6		5.6		5.4		2.7

		7.5		S		Dark grayish brown		5.9		4.9		3.35		2.60						Point 7-9		0-5		5.9		4.7		5.2		3.6

		13.5		S		Dark grayish brown		5.8		4.7		2.19		2.10

		18.5		CS		Yellowish brown		5.0		4.3		1.78		11.10

		25		LC		Yellowish brown		5.3		4.3		1.16		5.10

		35		L		Yellowish red		5.6		4.4		0.65		0.90

		45						5.7		4.9		0.74		0.20

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.60		4.65		4.90		0.09		1.15

		7.5						5.49		4.30		2.29		0.04		1.15

		15						5.44		4.35		1.14		0.03		1.50

		25						5.44		4.42		1.22		0.04		1.50

		35						5.73		4.75		1.14		0.06		1.50

		45						5.80		5.04		0.55		0.05		1.50

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.61		4.90		2.49		0.14

		15						5.37		4.63		1.06		0.10

		25						5.55		4.87		0.69		0.08

		35						6.06		5.55		0.19		0.06

		45						5.96		5.44				0.05				5-10		5.9		4.9		3.4		2.6

		55						5.86		5.37				0.05				10-17		5.8		4.7		2.2		2.1

		65						5.71		5.16				0.04				17-20		5.0		4.3		1.8		11

		75						5.73		5.14				0.05				20-30		5.3		4.3		1.2		5.1

		85						5.68		5.03				0.04				30-40		5.6		4.4		0.65		0.9

		95						5.51		4.81				0.05				40-50		5.7		4.9		0.74		0.2





Site 63

		



2008

1993

1972

Soil pH (cacl)

Soil Profile Depth



		

		2008

		Depth (average)		Texture		Colour		pH (water)		pH (cacl)		Organic Carbon		Aluminium

		2.5		S		Dark Brown

		7.5		S		Dark Brown

		12.5		S		Dark Brown

		17.5		LC		Brown

		25		LC		Strong Brown

		35		CL		Strong Brown

		45		CL		Strong Brown

		55		MC/LC		Strong Brown

		65		LC		Strong Brown

		75		CL		Strong Brown

		85		LC		Strong Brown

		1993

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC		Bulk Density

		2.5						5.88		4.92		3.54		0.10		1.50

		7.5						5.79		4.79		1.85		0.05		1.50

		15						5.62		4.65		0.78		0.04		1.80

		25						5.70		4.70		0.28		0.03		1.80

		35						6.50		5.32		0.62		0.05		1.60

		45						6.70		5.68		0.39		0.07		1.73

		55						6.99		5.96		0.20		0.06		1.70

		65						7.15		6.07		0.21		0.07		1.70

		75						7.28		6.14		0.23		0.09		1.70

		1972

		Depth (average cm)						pH (water)		pH (cacl)		C total %		EC

		5						5.09		4.39		2.76		0.15

		15						5.22		4.45		0.84		0.07

		25						5.48		4.63		0.39		0.05

		35						5.87		4.96		0.82		0.09

		45						6.43		5.55		0.58		0.09

		55						6.73		5.80		0.49		0.08

		65						6.84		5.89		0.41		0.08

		75						6.95		5.96		0.37		0.09

		85						7.06		6.01				0.09

		95						6.93		5.92				0.10







SOIL pH data- BIGG area
pHCa

Data Source no. <4.5 4.5-5.0 5.0-5.5 >5.5

BIGG dairy 74 12% 28% 26% 33%
BIGG improved 
pasture 6 66% 17% 17%
BIGG native 
pasture 20 0 15% 20% 65%

<4.7 4.7-5.1 5.2-5.4 >5.4
S Ellis MLR 2013 # 219 22% 44% 14% 20%

acknowledge data from G Keynes, B Hancock
#Northern break up slightly better pH although includes some BV sites
Lacking information on subsoil or subsurface acidity



SOIL ACIDITY AND MANAGEMENT – SUMMARY OF 
RESPONSES IN CROPPING/LIVESTOCK TO LIME 
• Large responses in cropping - up to 40% in some trials

• Particularly in sensitive species such as canola, barley and 

intolerant varieties of wheat

• Good responses in livestock - up to 30% increases in livestock 

weight



Mt Lofty Ranges – Birdwood Historic 
Site

Sites Soil pHCa Al – Ca Cl2

Birdwood FSL/ brown 
clay

4.3 2.8

Visual responses were 
still evident in 2001 on 
high lime plots (15 years 
after)
Responses mostly using 
clover/ ryegrass pastures 
which are considered 
tolerant of acid soils.



Current Activities- partners include GRDC, 
DEWNR, AMLR and MDB NRMBs, PIRSA

• Trials looking at new products, subsoil issues
Tungkillo Trials (2014-17)

Camerons cropping
Barstch low input pasture

Agricola
Angaston
Southern Lime Dolomite
Goolwa Hartley Quarry
Calciprill- incorporated
Liquid Lime



Tungkillo Landcare Group cropping trial- 2 years after lime 
applied, no till 

-0.100

0.000

0.100

0.200

0.300

0.400

0.500

0.600
t/

ha
 D

iff
er

en
ce

 fr
om

 C
on

tr
ol

Barley Yield - Diff from Control Mean -
Cameron 2015

The results showed a significant effect of treatment (P= 0.034) on yield. 
Minimum non-zero LSD was 0.2 t/ha



Tungkillo pH by depth effect
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Tungkillo Landcare Group cropping trial- 4 years after lime 
applied- better quality limes and higher rates best response


Chart1

		Agricola H

		Agricola L

		Angaston H

		Angaston L

		Calciprill H f

		Calciprill H s

		Calciprill L f

		Calciprill L s

		Control good

		Control ripped

		G Q Lime H

		G Q Lime L

		liquid lime

		S L Dolomite H

		S L Dolomite L

		Control normal

		Combined control inc C, Cf, ll, spare



Yield t/ha

Wheat Yield 2017  t/ha

2.6495535714

2.154856133

2.5114191729

2.5276785714

2.1909304511

2.4013392857

2.103125

2.199702381

2.2988095238

1.9569568452

2.4174107143

2.4200892857

2.0151289683

3.0538847118

2.5102678571

1.9846974206

2.0638981895



2017 cameron results

		

				id		Rep		Plot no		Treatment		Treatment		Treatment		Run 1		Run 2		Mean		comment				modified

				1		A		1		S L Dolomite		H		surface		35		25		30		-100%		na		na

				2		A		2		Control		Control		furrow		295		610		452.5		-70%		0.7		1508

				3		A		3		Spare		Spare		Spare		250		1145		697.5		-60%		0.6		1744

				4		A		4		Calciprill		L		surface		2185		2330		2257.5		-10%		0.1		2508

				5		A		5		Agricola		L		surface		2710		3025		2867.5		-5%		0.05		3018

				6		A		6		liquid lime		Spare		Spare		2575		2710		2642.5				0		2643

				7		A		7		Agricola		H		surface		3085		3075		3080				0		3080

				8		A		8		G Q Lime		H		surface		2720		3150		2935				0		2935

				9		A		9		Control		Control		surface		2510		2680		2595				0		2595

				10		A		10		Angaston		L		surface		3100		2880		2990				0		2990

				11		A		11		Angaston		H		surface		3490		3580		3535				0		3535

				12		A		12		S L Dolomite		L		surface		3330		3115		3222.5				0		3223

				13		A		13		Calciprill		L		furrow		2925		2525		2725				0		2725

				14		A		14		G Q Lime		L		surface		2370		3235		2802.5				0		2803

				15		A		15		Calciprill		H		surface		2570		3025		2797.5				0		2798

				16		A		16		Calciprill		H		furrow		2930		3115		3022.5				0		3023

				17		B		1		G Q Lime		H		surface		3910		3385		3647.5				0		3648

				18		B		2		Agricola		H		surface		3645		3745		3695				0		3695

				19		B		3		S L Dolomite		L		surface		3495		3070		3282.5				0		3283

				20		B		4		Calciprill		H		furrow		2505		2620		2562.5				0		2563

				21		B		5		Angaston		H		surface		2760		3515		3137.5				0		3138

				22		B		6		Agricola		L		surface		2365		2665		2515				0		2515

				23		B		7		Control		Control		furrow		2405		2445		2425				0		2425

				24		B		8		Calciprill		H		surface		2570		2520		2545				0		2545

				25		B		9		Calciprill		L		surface		2625		2855		2740				0		2740

				26		B		10		liquid lime		Spare		Spare		2310		2440		2375				0		2375

				27		B		11		Spare		Spare		Spare		2250		2415		2332.5				0		2333

				28		B		12		Calciprill		L		furrow		2840		2560		2700				0		2700

				29		B		13		G Q Lime		L		surface		2935		2785		2860				0		2860

				30		B		14		Angaston		L		surface		4130		3525		3827.5				0		3828

				31		B		15		S L Dolomite		H		surface		4660		4545		4602.5				0		4603

				32		B		16		Control		Control		surface		4730		4765		4747.5				0		4748

				33		C		1		Agricola		L		surface		1730		2270		2000		-30%		0.3		2857

				34		C		2		Control		Control		furrow		2760		3285		3022.5		-20%		0.2		3778

				35		C		3		Spare		Spare		Spare		3020		3515		3267.5		-10%		0.1		3631

				36		C		4		S L Dolomite		L		surface		3615		3420		3517.5				0		3518

				37		C		5		G Q Lime		H		surface		3075		3010		3042.5				0		3043

				38		C		6		Control		Control		surface		3495		4005		3750				0		3750

				39		C		7		Calciprill		H		surface		4155		3920		4037.5				0		4038

				40		C		8		Agricola		H		surface		4080		4155		4117.5				0		4118

				41		C		9		G Q Lime		L		surface		4285		4210		4247.5				0		4248

				42		C		10		Calciprill		L		surface		3595		3515		3555				0		3555

				43		C		11		Angaston		H		surface		3135		3890		3512.5				0		3513

				44		C		12		S L Dolomite		H		surface		4040		4555		4297.5				0		4298

				45		C		13		Calciprill		L		furrow		3515		3080		3297.5				0		3298

				46		C		14		Angaston		L		surface		3080		3220		3150				0		3150

				47		C		15		liquid lime		Spare		Spare		3040		3100		3070				0		3070

				48		C		16		Calciprill		H		furrow		3305		2615		2960		-5%		0.05		3116

				49		D		1		liquid lime		Spare		Spare		2755		3000		2877.5		-10%		0.1		3197

				50		D		2		Agricola		L		surface		3295		3470		3382.5		-8%		0.08		3677

				51		D		3		Angaston		H		surface		3805		3565		3685		-5%		0.05		3879

				52		D		4		Calciprill		H		furrow		3320		3460		3390		-5%		0.05		3568

				53		D		5		S L Dolomite		H		surface		3590		3870		3730		-5%		0.05		3926

				54		D		6		Angaston		L		surface		4155		4220		4187.5				0		4188

				55		D		7		Control		Control		furrow		3255		3240		3247.5				0		3248

				56		D		8		G Q Lime		H		surface		3830		3995		3912.5				0		3913

				57		D		9		S L Dolomite		L		surface		3965		4105		4035				0		4035

				58		D		10		G Q Lime		L		surface		4025		3260		3642.5				0		3643

				59		D		11		Control		Control		surface		3260		3360		3310				0		3310

				60		D		12		Calciprill		L		furrow		3040		3070		3055				0		3055

				61		D		13		Calciprill		L		surface		3220		3810		3515				0		3515

				62		D		14		Agricola		H		surface		3710		4180		3945				0		3945

				63		D		15		Calciprill		H		surface		4015		4120		4067.5				0		4068

				64		D		16		Spare		Spare		Spare		3625		3190		3407.5				0		3408





means

		id		Rep		Plot no		Treatment		Treatment		Treatment		Run 1		Run 2		Mean		comment				modified		Treatment		Rep

		1		A		1		S L Dolomite		H		surface		35		25		30		-100%		na		na		S L Dolomite H		A

		2		A		2		Control		Control		furrow		295		610		452.5		-70%		0.7		1508		Control f		A

		3		A		3		Spare		Spare		Spare		250		1145		697.5		-60%		0.6		1744		Spare		A

		4		A		4		Calciprill		L		surface		2185		2330		2257.5		-10%		0.1		2508		Calciprill L s		A

		5		A		5		Agricola		L		surface		2710		3025		2867.5		-5%		0.05		3018		Agricola L		A

		6		A		6		liquid lime		Spare		Spare		2575		2710		2642.5				0		2643		liquid lime		A

		7		A		7		Agricola		H		surface		3085		3075		3080				0		3080		Agricola H		A

		8		A		8		G Q Lime		H		surface		2720		3150		2935				0		2935		G Q Lime H		A

		9		A		9		Control		Control		surface		2510		2680		2595				0		2595		Control		A

		10		A		10		Angaston		L		surface		3100		2880		2990				0		2990		Angaston L		A

		11		A		11		Angaston		H		surface		3490		3580		3535				0		3535		Angaston H		A

		12		A		12		S L Dolomite		L		surface		3330		3115		3222.5				0		3223		S L Dolomite L		A

		13		A		13		Calciprill		L		furrow		2925		2525		2725				0		2725		Calciprill L f		A

		14		A		14		G Q Lime		L		surface		2370		3235		2802.5				0		2803		G Q Lime L		A

		15		A		15		Calciprill		H		surface		2570		3025		2797.5				0		2798		Calciprill H s		A

		16		A		16		Calciprill		H		furrow		2930		3115		3022.5				0		3023		Calciprill H f		A

		17		B		1		G Q Lime		H		surface		3910		3385		3647.5				0		3648		G Q Lime H		B

		18		B		2		Agricola		H		surface		3645		3745		3695				0		3695		Agricola H		B

		19		B		3		S L Dolomite		L		surface		3495		3070		3282.5				0		3283		S L Dolomite L		B

		20		B		4		Calciprill		H		furrow		2505		2620		2562.5				0		2563		Calciprill H f		B

		21		B		5		Angaston		H		surface		2760		3515		3137.5				0		3138		Angaston H		B

		22		B		6		Agricola		L		surface		2365		2665		2515				0		2515		Agricola L		B

		23		B		7		Control		Control		furrow		2405		2445		2425				0		2425		Control f		B

		24		B		8		Calciprill		H		surface		2570		2520		2545				0		2545		Calciprill H s		B

		25		B		9		Calciprill		L		surface		2625		2855		2740				0		2740		Calciprill L s		B

		26		B		10		liquid lime		Spare		Spare		2310		2440		2375				0		2375		liquid lime		B

		27		B		11		Spare		Spare		Spare		2250		2415		2332.5				0		2333		Spare		B

		28		B		12		Calciprill		L		furrow		2840		2560		2700				0		2700		Calciprill L f		B

		29		B		13		G Q Lime		L		surface		2935		2785		2860				0		2860		G Q Lime L		B

		30		B		14		Angaston		L		surface		4130		3525		3827.5				0		3828		Angaston L		B

		31		B		15		S L Dolomite		H		surface		4660		4545		4602.5				0		4603		S L Dolomite H		B

		32		B		16		Control		Control		surface		4730		4765		4747.5				0		4748		Control		B

		33		C		1		Agricola		L		surface		1730		2270		2000		-30%		0.3		2857		Agricola L		C

		34		C		2		Control		Control		furrow		2760		3285		3022.5		-20%		0.2		3778		Control f		C

		35		C		3		Spare		Spare		Spare		3020		3515		3267.5		-10%		0.1		3631		Spare		C

		36		C		4		S L Dolomite		L		surface		3615		3420		3517.5				0		3518		S L Dolomite L		C

		37		C		5		G Q Lime		H		surface		3075		3010		3042.5				0		3043		G Q Lime H		C

		38		C		6		Control		Control		surface		3495		4005		3750				0		3750		Control		C

		39		C		7		Calciprill		H		surface		4155		3920		4037.5				0		4038		Calciprill H s		C

		40		C		8		Agricola		H		surface		4080		4155		4117.5				0		4118		Agricola H		C

		41		C		9		G Q Lime		L		surface		4285		4210		4247.5				0		4248		G Q Lime L		C

		42		C		10		Calciprill		L		surface		3595		3515		3555				0		3555		Calciprill L s		C

		43		C		11		Angaston		H		surface		3135		3890		3512.5				0		3513		Angaston H		C

		44		C		12		S L Dolomite		H		surface		4040		4555		4297.5				0		4298		S L Dolomite H		C

		45		C		13		Calciprill		L		furrow		3515		3080		3297.5				0		3298		Calciprill L f		C

		46		C		14		Angaston		L		surface		3080		3220		3150				0		3150		Angaston L		C

		47		C		15		liquid lime		Spare		Spare		3040		3100		3070				0		3070		liquid lime		C

		48		C		16		Calciprill		H		furrow		3305		2615		2960		-5%		0.05		3116		Calciprill H f		C

		49		D		1		liquid lime		Spare		Spare		2755		3000		2877.5		-10%		0.1		3197		liquid lime		D

		50		D		2		Agricola		L		surface		3295		3470		3382.5		-8%		0.08		3677		Agricola L		D

		51		D		3		Angaston		H		surface		3805		3565		3685		-5%		0.05		3879		Angaston H		D

		52		D		4		Calciprill		H		furrow		3320		3460		3390		-5%		0.05		3568		Calciprill H f		D

		53		D		5		S L Dolomite		H		surface		3590		3870		3730		-5%		0.05		3926		S L Dolomite H		D

		54		D		6		Angaston		L		surface		4155		4220		4187.5				0		4188		Angaston L		D

		55		D		7		Control		Control		furrow		3255		3240		3247.5				0		3248		Control f		D

		56		D		8		G Q Lime		H		surface		3830		3995		3912.5				0		3913		G Q Lime H		D

		57		D		9		S L Dolomite		L		surface		3965		4105		4035				0		4035		S L Dolomite L		D

		58		D		10		G Q Lime		L		surface		4025		3260		3642.5				0		3643		G Q Lime L		D

		59		D		11		Control		Control		surface		3260		3360		3310				0		3310		Control		D

		60		D		12		Calciprill		L		furrow		3040		3070		3055				0		3055		Calciprill L f		D

		61		D		13		Calciprill		L		surface		3220		3810		3515				0		3515		Calciprill L s		D

		62		D		14		Agricola		H		surface		3710		4180		3945				0		3945		Agricola H		D

		63		D		15		Calciprill		H		surface		4015		4120		4067.5				0		4068		Calciprill H s		D

		64		D		16		Spare		Spare		Spare		3625		3190		3407.5				0		3408		Spare		D





calcs

		modified		Treatment		Rep		Mean				Treatment		Mean Plot Yield-gms		Yield t/ha		Treatment		Yield t/ha

		3080		Agricola H		A		3709.375				Agricola H		3709		2.65		Agricola H		2.6495535714

		3695		Agricola H		B						Agricola L		3017		2.15		Agricola L		2.154856133

		4118		Agricola H		C						Angaston H		3516		2.51		Angaston H		2.5114191729

		3945		Agricola H		D						Angaston L		3539		2.53		Angaston L		2.5276785714

		3018		Agricola L		A		3016.7985861393				Calciprill H f		3067		2.19		Calciprill H f		2.1909304511

		2515		Agricola L		B						Calciprill H s		3362		2.40		Calciprill H s		2.4013392857

		2857		Agricola L		C						Calciprill L f		2944		2.10		Calciprill L f		2.103125

		3677		Agricola L		D						Calciprill L s		3080		2.20		Calciprill L s		2.199702381

		3535		Angaston H		A		3515.9868421053				Control		3218		2.30		Control good		2.2988095238		removed end plot

		3138		Angaston H		B						Control f		2740		1.96		Control ripped		1.9569568452

		3879		Angaston H		D						G Q Lime H		3384		2.42		G Q Lime H		2.4174107143

		3513		Angaston H		C						G Q Lime L		3388		2.42		G Q Lime L		2.4200892857

		2990		Angaston L		A		3538.75				liquid lime		2821		2.02		liquid lime		2.0151289683

		3828		Angaston L		B						S L Dolomite H		4275		3.05		S L Dolomite H		3.0538847118

		3150		Angaston L		C						S L Dolomite L		3514		2.51		S L Dolomite L		2.5102678571

		4188		Angaston L		D						Spare		2779		1.98		Control normal		1.9846974206

		3023		Calciprill H f		A		3067.3026315789				Combined control inc C, Cf, ll, spare		2889		2.06		Combined control inc C, Cf, ll, spare		2.0638981895

		2563		Calciprill H f		B

		3116		Calciprill H f		C

		3568		Calciprill H f		D

		2798		Calciprill H s		A		3361.875

		2545		Calciprill H s		B

		4038		Calciprill H s		C

		4068		Calciprill H s		D

		2725		Calciprill L f		A		2944.375

		2700		Calciprill L f		B

		3298		Calciprill L f		C

		3055		Calciprill L f		D

		2508		Calciprill L s		A		3079.5833333333

		2740		Calciprill L s		B

		3555		Calciprill L s		C

		3515		Calciprill L s		D				with end plot removed

		2595		Control		A		3600.625		3218.3333333333

		4748		Control		B

		3750		Control		C

		3310		Control		D

		1508		Control f		A		2739.7395833333

		2425		Control f		B

		3778		Control f		C

		3248		Control f		D

		2935		G Q Lime H		A		3384.375

		3648		G Q Lime H		B

		3043		G Q Lime H		C

		3913		G Q Lime H		D

		2803		G Q Lime L		A		3388.125

		2860		G Q Lime L		B

		4248		G Q Lime L		C

		3643		G Q Lime L		D

		2643		liquid lime		A		2821.1805555556

		2375		liquid lime		B

		3070		liquid lime		C

		3197		liquid lime		D

		na		S L Dolomite H		A		4275.4385964912

		4603		S L Dolomite H		B

		4298		S L Dolomite H		C

		3926		S L Dolomite H		D

		3223		S L Dolomite L		A		3514.375

		3283		S L Dolomite L		B

		3518		S L Dolomite L		C

		4035		S L Dolomite L		D

		1744		Spare		A		2778.5763888889

		2333		Spare		B

		3631		Spare		C

		3408		Spare		D
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				Treatment		Rep		Yield

				Agricola H		1		3080

				Agricola H		2		3695

				Agricola H		3		4118

				Agricola H		4		3945

				Agricola L		1		3018

				Agricola L		2		2515

				Agricola L		3		2857

				Agricola L		4		3677

				Angaston H		1		3535

				Angaston H		2		3138

				Angaston H		3		3879

				Angaston H		4		3513

				Angaston L		1		2990

				Angaston L		2		3828

				Angaston L		3		3150

				Angaston L		4		4188

				Calprill Hf		1		3023

				Calprill Hf		2		2563

				Calprill Hf		3		3116

				Calprill Hf		4		3568

				Calprill Hs		1		2798

				Calprill Hs		2		2545

				Calprill Hs		3		4038

				Calprill Hs		4		4068

				Calprill Lf		1		2725

				Calprill Lf		2		2700

				Calprill Lf		3		3298

				Calprill Lf		4		3055

				Calprill Ls		1		2508

				Calprill Ls		2		2740

				Calprill Ls		3		3555

				Calprill Ls		4		3515

				Control gd		1		2595

				Control gd		2

				Control gd		3		3750

				Control gd		4		3310

				Control f		1		1508

				Control f		2		2425

				Control f		3		3778

				Control f		4		3248

				G Q Lime H		1		2935

				G Q Lime H		2		3648

				G Q Lime H		3		3043

				G Q Lime H		4		3913

				G Q Lime L		1		2803

				G Q Lime L		2		2860

				G Q Lime L		3		4248

				G Q Lime L		4		3643

				liquid lime		1		2643

				liquid lime		2		2375

				liquid lime		3		3070

				liquid lime		4		3197

				SL Dol H		1

				SL Dol H		2		4603

				SL Dol H		3		4298

				SL Dol H		4		3926

				SL Dol L		1		3223

				SL Dol L		2		3283

				SL Dol L		3		3518

				SL Dol L		4		4035

				Control n		1		1744

				Control n		2		2333

				Control n		3		3631

				Control n		4		3408







Tungkillo Landcare Group lime comparison pasture trial
- low intensity grazing paddock- lime @3 t/ha surface applied
- Result around 5 ton increase/4 year


Chart1

		Agricola

		Angaston

		Calciprill

		Control

		Goolwa Qu

		Southern Lime



Bartsch Pasture Site 1014-17 dry matter t/ha cumulative

19.95

18.02

14.35

16.65

17.38

19.13



full data

		

		Rep		Plot		ID		Lime		Spps comments		Wet Weight -gm +bag		DM w bag		bag wt		DM (g)/quadrat		DM g/m2		DM (t/ha)		note		date

		A		1		1		S L Dolomite		per grass/ann g/clover/ phalaris		365.2		109.73		25.1		84.63		338.5		3.39				10/9/17

		A		2		2		Angaston		s bill/ ann g/ clover		83.9		41.7		25.1		16.6		66.4		0.66		partly grazed - 40% of plot area

		A		3		3		Control		ann g/ s bill/ clover		300		89.87		25.1		64.77		259.1		2.59

		A		4		4		G Q Lime		s bill/ ann g/ clover		361.9		100.92		25.1		75.82		303.3		3.03

		A		5		5		Calciprill		silver g/ fog/ s bill/ clover		323		97.82		25.1		72.72		290.9		2.91

		A		6		6		Agricola		phalaris/ clover/ sbill/ ann g		310		84.43		25.1		59.33		237.3		2.37

		B		1		7		G Q Lime		ann g/ per g/ clover		438.1		116.94		25.1		91.84		367.4		3.67

		B		2		8		Control		sbill/ fog/ clover		267.8		82.79		25.1		57.69		230.8		2.31

		B		3		9		Agricola		phalaris/ clover		484.7		114.29		25.1		89.19		356.8		3.57

		B		4		10		Calciprill		ann g/ clover/ s bill/ capeweed		406.1		96.71		25.1		71.61		286.4		2.86

		B		5		11		Angaston		clover/ ann g/ s bill		234.8		77.75		25.1		52.65		210.6		2.11

		B		6		12		S L Dolomite		clover/ ann g/ s bill		279.6		86.04		25.1		60.94		243.8		2.44

		C		1		13		Angaston		clover/ ann g/ s bill		237.3		73.96		25.1		48.86		195.4		1.95

		C		2		14		Agricola		ann g/clover/ s bill		192.1		66.74		25.1		41.64		166.6		1.67

		C		3		15		S L Dolomite		ann g/clover/ s bill		233.8		77.14		25.1		52.04		208.2		2.08

		C		4		16		Calciprill		clover/ s bill/ ann g		164		61.17		25.1		36.07		144.3		1.44

		C		5		17		Control		clover/ ann g/ s bill/ guilford		204.9		71.23		25.1		46.13		184.5		1.85

		C		6		18		G Q Lime		clover/ ann g/ s bill		223.4		78.07		25.1		52.97		211.9		2.12

		D		1		19		Agricola		ann g/ clover/ wild oats/ s bill		242.6		87.81		25.1		62.71		250.8		2.51

		D		2		20		Control		ann g / clover		295.1		91.54		25.1		66.44		265.8		2.66

		D		3		21		GQ Lime		ann g/ per g/ clover		283.6		98.68		25.1		73.58		294.3		2.94

		D		4		22		Angaston		clover/ ann g/ per g		268.2		88.84		25.1		63.74		255.0		2.55

		D		5		23		Calciprill		ann g / clover		290.1		96.85		25.1		71.75		287.0		2.87

		D		6		24		S L Dolomite		clover/ ann g/ per g		317.5		99.71		25.1		74.61		298.4		2.98

								Means

								Agricola		2.53

								Control		2.35

								GQ Lime		2.94

								Angaston		2.20		# rep 1 destroyed

								Calciprill		2.52

								S L Dolomite		2.72





ANOVA

														All Reps																				WITH AVERAGE OF 3 REPS INSERTED AS 4TH DATA POINT FOR ANGASTON A																						IDENTIFICATION OF WHICH REP IS DIFFERENT																		EXCLUDE REP C FROM ANALYSIS																		RUN DATA WITHOUT REP C

		Rep		Treatment		DM (t/ha)								Unbalanced design - no substituition for Angaston A																				Balanced design - have substitued the average B-D dry matter value for A

		A		S L Dolomite		3.39								Analysis of variance																				Analysis of variance																						Analysis of variance																		Analysis of variance																		Analysis of variance

		A		Angaston		2.20

		A		Control		2.59																												Variate: DM_t_ha																						Variate: DM_t_ha																		Variate: DM_t_ha																		Variate: DM_t_ha

		A		G Q Lime		3.03								Source		d.f.		s.s.		m.s.		v.r.		F pr.

		A		Calciprill		2.91								Rep		3		4.1038		1.3679		8.37		0.002		But is a rep effect								Source of variation		d.f.		s.s.		m.s.		v.r.		F pr.												Source of variation		d.f.		s.s.		m.s.		v.r.		F pr.								Source of variation		d.f.		s.s.		m.s.		v.r.		F pr.								Source of variation		d.f.		s.s.		m.s.		v.r.		F pr.

		A		Agricola		2.37								Treatment		5		1.0877		0.2175		1.33		0.307		No trt effect																														Rep		3		3.868		1.2893		6.91		0.002		Rep C is diff						Rep		2		0.0228		0.0114		0.05		0.951		NO DIFF IN REPS						Treatment		5		1.6148		0.323		2.15		0.129		NO diff

		B		G Q Lime		3.67								Residual		14		2.288		0.1634														Rep stratum		3		3.868		1.2893		8.21														Residual		20		3.733		0.1867												Residual		15		3.3964		0.2264												Residual		12		1.8044		0.1504

		B		Control		2.31								Total		22		7.4795		0.34																																				Total		23		7.6011														Total		17		3.4193														Total		17		3.4193

		B		Agricola		3.57																												Rep.*Units* stratum

		B		Calciprill		2.86																												Treatment		5		1.3782		0.2756		1.76		0.183		No diff

		B		Angaston		2.11								Information summary																				Residual		15		2.3548		0.157																Information summary																		Information summary																		Information summary

		B		S L Dolomite		2.44

		C		Angaston		1.95								Design unbalanced, analysed by Genstat regression																				Total		23		7.6011																		All terms orthogonal, none aliased.																		All terms orthogonal, none aliased.																		All terms orthogonal, none aliased.

		C		Agricola		1.67

		C		S L Dolomite		2.08

		C		Calciprill		1.44								Predictions from regression model																				Information summary																						Message: the following units have large residuals.																		Tables of means																		Message: the following units have large residuals.

		C		Control		1.85

		C		G Q Lime		2.12								Response variate: DM_t_ha																				All terms orthogonal, none aliased.																						*units* 7		0.847		s.e.   0.394														Variate: DM_t_ha																		*units* 9		0.751		s.e.   0.317

		D		Agricola		2.51

		D		Control		2.66												Prediction																																																								Grand mean  2.78

		D		G Q Lime		2.94										Treatment																		Message: the following units have large residuals.																						Tables of means																																				Tables of means

		D		Angaston		2.55										Agricola		2.518																																																										Rep		A		B		D

		D		Calciprill		2.87										Angaston		2.203																Rep B *units* 3		0.757		s.e.   0.313																		Variate: DM_t_ha																						2.75		2.83		2.75										Variate: DM_t_ha

		D		S L Dolomite		2.98										Calciprill		2.511

																Control		2.34																																						Grand mean  2.545																																				Grand mean  2.776

																G Q Lime		2.931																Tables of means																																								Standard errors of differences of means

																S L Dolomite		2.712																																								Rep		A		B		C		D																												Treatment		Agricola		Angaston		Calciprill		Control		G Q Lime

		EXCLUDE REP C																																Variate: DM_t_ha																										2.749		2.826		1.851		2.752								Table		Rep																				2.816		2.286		2.881		2.519		3.217

		Rep		Treatment		DM (t/ha)																																																																				rep.		6

		A		S L Dolomite		3.39										Minimum standard error of difference		0.2859																Grand mean  2.545																																								d.f.		15																		Treatment		S L Dolomite

		A		Angaston		2.20										Average standard error of difference		0.2935																																						Standard errors of differences of means																		s.e.d.		0.275																				2.936

		A		Control		2.59										Maximum standard error of difference		0.3088																		Treatment		Agricola		Angaston		Calciprill		Control		G Q Lime

		A		G Q Lime		3.03										Minimum least significant difference		0.6131																				2.529		2.203		2.521		2.35		2.942										Table		Rep

		A		Calciprill		2.91										Average least significant difference		0.6295																																						rep.		6																																		Standard errors of differences of means

		A		Agricola		2.37										Maximum least significant difference		0.6624																		Treatment		S L Dolomite																		d.f.		20																Least significant differences of means (5% level)

		B		G Q Lime		3.67																																2.722																		s.e.d.		0.2494																																		Table		Treatment

		B		Control		2.31																																																																				Table		Rep																rep.		3

		B		Agricola		3.57								Coefficient of variation and standard error of a single unit																																																												rep.		6																d.f.		12

		B		Calciprill		2.86																												Standard errors of differences of means																																								d.f.		15																s.e.d.		0.3166

		B		Angaston		2.11										%cv		se																																						Least significant differences of means (5% level)																		l.s.d.		0.586

		B		S L Dolomite		2.44										15.79		0.4043																Table		Treatment

		D		Agricola		2.51										16.18		0.414																rep.		4																				Table		Rep

		D		Control		2.66																												d.f.		15																				rep.		6																																		Least significant differences of means (5% level)

		D		G Q Lime		2.94																												s.e.d.		0.2802																				d.f.		20																Stratum standard errors and coefficients of variation

		D		Angaston		2.55																																																		l.s.d.		0.5203																																		Table		Treatment

		D		Calciprill		2.87																																																																				Variate: DM_t_ha																		rep.		3

		D		S L Dolomite		2.98																																																																																						d.f.		12

																																		Least significant differences of means (5% level)																																								d.f.		s.e.		cv%														l.s.d.		0.6899

																																																								Stratum standard errors and coefficients of variation																		15		0.476		17.1

																																		Table		Treatment

																																		rep.		4																				Variate: DM_t_ha

																																		d.f.		15																																																								Stratum standard errors and coefficients of variation

																																		l.s.d.		0.5972																				d.f.		s.e.		cv%

																																																								20		0.432		17																																Variate: DM_t_ha

																																																								151  IF _ibalance.eq.0 .OR. _ibalance.eq.1																																				d.f.		s.e.		cv%

																																		Stratum standard errors and coefficients of variation																						152    DELETE [REDEFINE=yes] _mean, _rep, _var, _rdf																																				12		0.3878		14

																																																								153    AKEEP [SAVE=_a2save['save']] Rep; MEAN=_mean; REP=_rep; VARIANCE=_var; RTERM=_resid

																																		Variate: DM_t_ha																						154    AKEEP [SAVE=_a2save['save']] #_resid; DF=_rdf

																																																								155    AMCOMPARISON [PRINT=letter; METHOD=tukey; DIRECTION=ascending; PROB=0.05; FACTORIAL=9;\

																																		Stratum		d.f.		s.e.		cv%																156   SAVE=_a2save['save']] Rep

																																		Rep		3		0.4636		18.2

																																		Rep.*Units*		15		0.3962		15.6																Tukey's 95% confidence intervals

																																																								Rep

																																																												Mean

																																																										C		1.851		a

																																																										A		2.749		b

																																																										D		2.752		b

																																																										B		2.826		b





Pivot

		

		Row Labels		Average of DM (t/ha)

		Agricola		2.5287

		A		2.3732

		B		3.5676

		C		1.6656

		D		2.5084

		Angaston		2.2033333333

		A

		B		2.106

		C		1.9544				2.2033333333

		D		2.5496

		Calciprill		2.5215

		A		2.9088

		B		2.8644

		C		1.4428

		D		2.87

		Control		2.3503

		A		2.5908

		B		2.3076

		C		1.8452

		D		2.6576

		G Q Lime		2.9421

		A		3.0328

		B		3.6736

		C		2.1188

		D		2.9432

		S L Dolomite		2.7222

		A		3.3852

		B		2.4376

		C		2.0816

		D		2.9844

		Grand Total		2.5595304348

		Row Labels		Average of DM (t/ha)		StdDev of DM (t/ha)		Count of DM (t/ha)

		Agricola		2.5287		0.7850365512		4

		Angaston		2.2033333333		0.3093074414		3

		Calciprill		2.5215		0.7194042999		4

		Control		2.3503		0.3693340132		4

		G Q Lime		2.9421		0.6380028318		4

		S L Dolomite		2.7222		0.5772588559		4

		Grand Total		2.5595304348		0.5830747422		23

		Row Labels		Average of DM (t/ha)		StdDev of DM (t/ha)		Count of DM (t/ha)		SE		CV

		Agricola		2.53		0.79		4		0.39		31%

		Angaston		2.20		0.31		3		0.18		14%

		Calciprill		2.52		0.72		4		0.36		29%

		Control		2.35		0.37		4		0.18		16%

		G Q Lime		2.94		0.64		4		0.32		22%

		S L Dolomite		2.72		0.58		4		0.29		21%

				Average of DM (t/ha)		SEM		CV

		Control		2.35		0.18		16%

		Agricola		2.53		0.39		31%

		Angaston		2.20		0.18		14%

		Calciprill		2.52		0.36		29%

		G Q Lime		2.94		0.32		22%

		S L Dolomite		2.72		0.29		21%

				SEM - standard error of the mean

				CV - coefficient of variation





Pivot

				0.1846670066		0.1846670066

				0.3925182756		0.3925182756

				0.1785787346		0.1785787346

				0.3597021499		0.3597021499

				0.3190014159		0.3190014159

				0.2886294279		0.2886294279



Dry matter (t/ha)



means

		





all year sum

		

				Year		Date		Treatment Yields- t/ha dry matter

								Agricola		Angaston		Calciprill		Control		Goolwa Qu		Southern Lime

				2014				3.32		2.35		1.67		2.4		2.79		2.2

				2015		Aug		0.99		1.06		0.83		0.69		0.94		1.1

				2015		Sept		3.53		2.74		2.69		2.47		2.72		2.41

				2016		Aug		3.11		2.29		1.61		1.69		2.13		2.8

				2016		Nov		6.47		7.38		5.03		7.05		5.86		7.9

				2017		Oct		2.53		2.2		2.52		2.35		2.94		2.72

								19.95		18.02		14.35		16.65		17.38		19.13

								Agricola		Angaston		Calciprill		Control		Goolwa Qu		Southern Lime

								19.95		18.02		14.35		16.65		17.38		19.13





all year sum

		



Bartsch Pasture Site 1014-17 dry matter t/ha cumulative
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Evaluating
Precision pH mapping



Understanding Lime  Quality  
• Neutralising value NV measures purity-

CaCO3 equivalent

• Effective Neutralising value ENV- measures 
fineness (<300micron, 300-850, > 850)  
does not work with all SA limes

• Other lime quality measures
- surface area
- RH value

• Calcium and Magnesium content



MLR Lime  Sources – from Tungkillo trial +
Source NV % ENV % Ca % Mg % Comment

AB  Angaston coarse 92 39 36 0.5 Coarse product

AB Angaston Penlime 97 90 38 0.5 New finer product 

AB SL Dolomite 88-95 79-94 24-32 4-7 Fine to handle

GQ Hartley 81 35 22 6 Coarser to handle

Cawtes 87 69 31 2 High surface area

Agricola Robe 85 41 dry, 
82 wet

26 5 Dispersive lime not suited to 
ENV, high surface area

Clare Q (Spalding) 65 64 24 1 Low NV but v fine

Kruse/Nutrilime 98-120 38-77 39 0.4 Not suited ENV, contains
other forms inc CaOH

Calciprill 93 9 36 0.7 Granular form  not suited to 
ENV



• Accurate soil pH test required

• Soil texture factor

Lime (t/ha) required to raise pH by one unit: ( assumes 100% NV)
sand 2 (1.5 -2.5)
sandy loam 3 (2.5 – 4.0)
loam 4 (4.0 – 5.0)
clay 5 (4.0 – 6.0)

• Lime application rate =(Target pH -
Current pH) x Texture factor

Example for a Sandy loam soil: (pH 5.5 – pH 4.5) x 3 t/ha      
=  3 t/ha of lime required.

How much Lime is Required: Simple 
Equation



l

Treating soil acidity – decision support 
tools 

(Acid Maths Made Easy!) 
 

Computer software programs are available to help calculate: 

 Lime application rates for acidic soils & cost comparisons of 
different lime products  
 

 Soil acidification rates of cropping systems and lime required to 
counteract it  

 
 Cost of production losses to the farm business from soil acidity 

 
 
 
 
All three tools are Excel Spreadsheets, enabling input of own soil 
type, pH, and paddock data.  
 
They are free and downloadable from: 

website: https://agex.org.au/project/soil-acidity/  under “decision 
support tools” 



Acidity Tools Lime Comparison



Take Home Messages

• Soil acidity still developing with higher rates in more 
intensive farming

• Most of the BIGG area is acid prone
• Soil testing data indicates a significant number of soil 

tests below 5.0, more information is required on 
subsurface pH

• Recent trials have confirmed lime responses in cropping 
and low input pasture with better quality limes still in 
front after 4 years

• Precision pH mapping is well suited to cropping soils but 
has some issues on long term pasture 

• Various excel spreadsheets tools are available to 
compare the cost of limes or audit farming systems for 
acidity



Thank You to Project Sponsors/ partners

• Acknowledge A Harding, M Young,
B Masters PIRSA
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