Hawthorns soils results

Here are the soil results from the fields tested.  I have not included the statistical tests but there is some variability for bulk density figures, probably reflecting the 'Heath Robinson' method of collecting the soils, making me not overly confident about the absolute accuracy of the figures given (i.e. the grams/cubic centimetres) although I think the figures show a fair comparison between the soils.  Variability is much lower for the soil moisture tests so I am more confident about the accuracy of those figures.

	Field
	Bulk density

(g/cc)
	% moisture on 28/9/09
	% moisture at Field Capacity
	% organic matter

	Cobb Hill 

(drill holes)
	1.27
	17.7
	30.3
	

	Cobb Hill

(outside drill )
	2.51
	16.8
	29.8
	5.99

	Lime Street
	1.97
	19.3
	30.7
	6.93

	Roundmoors

(drill holes)
	1.05
	27.8
	40
	

	Roundmoors

(outside drill)
	1.79
	28.1
	39.6
	11.54


Bulk density:  Results show high bulk density reflecting the nature of the soils tested (clay), and, outside the drill runs, all are higher than the recommendation in your Simba booklet (  'Exceeding bulk densities of 1.7 to 1.8g/cc can have detrimental effects on root growth.').  Cobb Hill soil (outside the drill holes) is significantly more compacted than Lime Street than Roundmoors (outside the drill holes).  Interestingly enough the differences between the soils were visually obvious when looking at the dried soil samples.  Roundmoors soil had a much better soil structure than the soils from the other fields.

Bulk density is much reduced in the drill holes, but you would expect that, and will be the reason the crop roots grow into the drill holes.  The drill holes will also act like mini bore holes with water (and dissolved nutrients) seeping from the surrounding compacted soil into the holes.  In theory the drill holes should also fill with uncompacted soil particles which will provide physical support and moisture holding capacity, otherwise you will be growing your crop as hydroponic.

I think the real question to ask is whether the drill hole walls and base become smeared and impermeable to root growth, or if the crop roots are strong enough to break through the drill hole into the more compacted soil surrounding the holes?  In theory the roots should be able to do so because the crop plants will be larger and more well established, but there may be some growth check while this occurs.  

Cobb Hill soil is of some concern, especially as we dug up some gley while taking the samples indicating some very heavy compaction in places.

Moisture content:  I've included a table of moisture at Field Capacity and available water capacity in different soils for comparison.  Your results show no significant difference in moisture holding at Field Capacity between Cobb Hill and Lime Street soils, and the apparent difference in moisture in these soils on the day we tested is barely significant.  Roundmoors soil holds significantly more water than the other soils.  I suspect organic matter content in the soils will play an important role in moisture holding capacity and await those results with interest.  The better soil structure and the darker colour of the Roundmoors soil would indicate a higher OM content than the other soils.

Available water capacity in different soils

	Soil type
	% moisture at Field Capacity
	% water at permanent wilting point
	Available water capacity at Field Capacity (mm at 30cm root depth)

	Sand
	6.7
	1.8
	1.98

	Sandy loam
	19.8
	7.9
	4.75

	Silty loam
	35.3
	12.7
	7.05

	Clay loam
	30.1
	16.3
	4.15

	Clay
	39.4
	22.1
	4.83

	Peat (organic)
	156.8
	70.6
	9.05


Incidentally the high magnesium content of your soils is because they are formed over Mercia mudstone – see extraction from soil series book below.  You have quite a mixture of soils on your farm – Worcester, Compton and Whimple, and possibly some Brockhurst.

Soil management – Soil nutrients

Soils on Mercia mudstone and derived deposits can contain large amounts of magnesium carbonate, usually in association with calcium carbonate.  However Worcester and Compton soils which contain large amounts of magnesium are not naturally calcareous and become slightly acid if unlimed.

Phosphorus levels are naturally low in clayey soils.  Potassium levels are naturally high in Worcester and Whimple soils.

Soils in Gloucestershire IV (1986), 
Soil Survey Record No. 93, Sheet SO72 (Newent)

