British Land Capability Classification

There are several different methods of assessing land capability, each one being developed with a particular country of region in mind.  The British method of land capability mapping is an adaptation of the US Department of Agriculture method. It is an assessment of the capability of the land from known relationships between crop production and management and the physical factors of soil, topography and climate. It is essentially a negative approach in which land is graded according to mixed qualitative and quantitative measures of limitations to land capability. There are seven land capability classes in the British method. Class 1 has a wide range of uses with few (if any) limitations, while the remaining six classes suffer from increasingly severe limitations and are progressively less flexible in the range of their potential land uses. Land capability subclasses are defined on the basis of one of more permanent or semi-permanent physical factors that limit production. Each of these subclasses is denoted by a letter (w, s, g, e, c) attached to the relevant class number (e.g. 2w or 6gs). These are outlined below: 

Class
Description







Suitable uses
1
Land with very minor or no physical limitations to use




Any, esp. arable

2
Land with minor limitations that reduce the choice of crops and interfere with 


cultivations







Any, esp. arable

3
Land with moderate limitations that restrict the choice of crops and/or demand careful 


management







Arable/pasture

4
Land with moderately severe limitations that restrict the choice of crops and/or 


require very careful management practices





Pasture/arable

5
Land with severe limitations that restrict its use to pasture, forestry and recreation

Pasture/forestry

6
Land with very severe limitations that restrict use to rough grazing, forestry and 


Rough pasture/


recreation








forestry/rec.

7
Land with extremely severe limitations that cannot be rectified



Recreation only

Subclass limitations:

Wetness (w)

This includes interactions between soil properties, relief and climate resulting in wet soils which cause problems of delayed spring growth, compaction and puddling by farm machinery, poor root development, asphyxiation, denitrification, etc. Wetness may result from:

1.
low permeability (especially in fine textured soils such as clays);

2.
impermeable layers (e.g. indurated layers and ironpans);

3.
high groundwater table;

4.
flushing by springs;

5.
flooding from streams and rivers; and

6.
high rainfall.

Soil limitations (s)

These include shallowness, stoniness, poor soil texture and structure or inherent low fertility. Shallow soils can have low available water capacities and restrict rooting and adequate nutrient uptake. Ploughing may be impractical if the bedrock is too near the surface. Stony soils affect plant growth and farm operations depending on the size and number of stones. Stones hinder growth and machanised harvesting of root crops whilst reducing water capacity and nutrient uptake depending on their geology. Soil texture and structure affect drainage and permeability. Water capacity is determined largely by soil texture (i.e. clay = high and sandy = low). Naturally low soil fertility can be difficult to correct by management and so is included as a physical limitation.

Gradient and soil pattern limitations (g)

Gradient (or slope) has a marked effect on mechanised farming as follows:

Gradient

gClass


Problems

0-3SYMBOL 176 \f "Symbol"

Gently sloping (1)

None

3-7SYMBOL 176 \f "Symbol"

Moderately sloping (2)

Difficulties with weeders, precision seeders and some 






mechanised root crop harvesters

7-11SYMBOL 176 \f "Symbol"

Strongly sloping (3)

Use of combine harvester resiricted

11-15SYMBOL 176 \f "Symbol"

Moderately steep (4)

Limit of use of combine harvester and of two way ploughing 






(depending of field configuration)

15-25SYMBOL 176 \f "Symbol"

Steep (5)


Not suitable for arable crops, with slopes over 20SYMBOL 176 \f "Symbol" being difficult to 






plough, lime or fertilise

>25SYMBOL 176 \f "Symbol"

Very steep (6)

Mass movement occurs, animal tracks across slope appear and 






mechanisation impossible without specialised equipment

Soil pattern can affect capability in that small and intricate variations can mean that a mixture of land of poor capability prevents the cultivation or land of good capability (e.g. variation in soil depth can be marked).

Liability to erosion (e)

Two major forms of erosion are recognised: wind and water. Wind erosion is prevalent on sandy or light peat soils in exposed conditions, especially when the vegetation cover is removed. Water erosion includes coastal erosion, sheet, rill and gully erosion on steep bare slopes (or even gentle slopes after very heavy rainfall) and river bank erosion.

Climatic limitations (c)

Differences in macroclimate influence land capability. Emphasis is placed on water balance and temperature during the main part of the growing season (i.e. April - September) to delinated three climatic groupings defined as:

Group
Definition

I
R-PT < 100mm and T(x) > 15SYMBOL 176 \f "Symbol"C 


No or only slight climatic limitations imposed on crop growth

II
R-PT < 300mm and T(x) > 14SYMBOL 176 \f "Symbol"C 


Moderately unfavourable climate which restricts choice of crops

III
R-PT > 300mm  or  T(x) < 14SYMBOL 176 \f "Symbol"C


Moderately severe to extremely severe climatic which further limits the range of crops

where
R
=
average rainfall (mm)


PT
=
average potential transpiration (mm)


T(x)
=
long term average of mean daily maximum temperature

Assumptions:
The object of the classification is to present the results of soil surveys and limitations data in a form which is of use to farmers, agricultural advisors, planners and other land users. There are a number of important assumptions associated with this method. These are:

1.
the classification is primarily for agricultural purposes;

2.
land is assessed on its capability under a moderately high level of management and not necessarily under its present use;

3.
land which suffers from limitations that can be removed or reduced at acceptable cost is graded on the basis of the remaining limitations;

4.
the capability classification may be changed by major reclamation projects which permanently alter previous limitations;

5.
within classes soils may differ in their management and fertiliser requirements but are grouped together because they possess similar limitating factors (i.e. the classification is not affected by profitability);

6.
within specific subclasses are soils with different management requirements (e.g. in an area classified as 3w the wetness may result from either slow infiltration or a high water table; each of which require different management);

7.
the system is based on permanent or semi-permanent physical limitations but where a severe chemical limitation is present this may be recognised as a soil limitation;

8.
distance to markets, road access and farm structure are not considered although they will affect decisions about land use;

9.
the interpretive nature of the system means that new data and/or knowledge is acquired then the classification may change; and

10.
the system is not a soil suitability classification for specific crops (e.g. for diary farming or forestry) further interpretations of soil maps are required for such purposes.

Guidelines for the recognition of capability classes:
Class 1
Land with very minor or no physical limitations to use.


Soils are usually well drained, deep (more than 75cm) loams, sandy loams or silty loams, related humic variants or peat, with good reserves of moisture or with suitable access for roots to moisture; they are either well supplied with nutrients or responsive to application of fertilisers. The land is level or gently sloping (usually less than 3SYMBOL 176 \f "Symbol") and climate favourable; altitude below 150m.

Comment:
A wide range of crops can be grown and yields are good with moderate inputs of fertiliser.

Class 2
Land with minor limitations that reduce the choice of crops and interfere with 


cultivations.

Subclass
Limitations may include, singly or in combination, the effects of:

w
moderate or imperfect drainage

s
less than ideal rooting depth (not less than 50cm) and/or slightly unfavourable soil structure and texture

g
moderate slopes (not greater than 7SYMBOL 176 \f "Symbol")

e
slight erosion

c
slightly unfavourable climate (altitude usually below 230m)

Comment:
A wide range of crops can be grown though some root crops and winter harvested crops may not be ideal choices because of harvesting difficulties.

Class 3
Land with moderate limitations that restrict the choice of crops and/or demand careful management.

Subclass
Limitations may result from the effects of one or more of the following:

w
imperfect or poor drainage

s
restriction in rooting depth (not less than 25cm) and/or unfavourable structure and texture

g
strongly sloping ground (not greater than 11SYMBOL 176 \f "Symbol")

e
slight erosion

c
moderately unfavourable to moderately severe climate (more than 1000mm annual rainfall and altitudes usually below 380m)

Comment:
The limitations affect the timing of cultivation and range of crops which are restricted mainly to grass, cereal and forage crops. Whilst good yields are possible, limitations are more difficult to correct.

Class 4
Land with moderately severe limitations that restrict the choice of crops and/or require very careful management practices.

Subclass
Limitations are due to the effects of one or more of the following:

w
poor drainage difficult to remedy and/or occasionally damaging floods

s
shallow and/or very stony soils but capavle of being ploughed

g
moderately steep gradients (not greater than 15SYMBOL 176 \f "Symbol")

e
slight erosion, especially loose or snady soils in exposed areas

c
moderately severe climate (more than 1270mm annual rainfall and altitudes usually below 460m)

Comment:
Climatic disadvantages combine with other limitations to restrict the choice and yield of crops and increase risks. The main crop is grass, with cereals and forage crops as possible alternatives where the increased hazards can be accepted.

Class 5
Land with severe limitations that restrict its use to pasture, forestry and recreation.

Subclass
Limitations are due to one or more of the following defects which cannot be corrected:

w
poor or very poor drainage and/or frequent damaging floods

s
soils too shollow or stony to plough satisfactorily

g
steep slopes (not greater than 25SYMBOL 176 \f "Symbol" and usually less than 20SYMBOL 176 \f "Symbol")

e
severe risk of erosion

c
severe climate (altitude usually below 530m)

Comment:
High rainfall, exposure and a restricted growing season prohibit arable cropping although mechanised pasture improvements are feasible. The land has a wide range of capability for forestry and recreation.

Class 6
Land with very severe limitations that restrict use to rough grazing, forestry and 


recreation.

Subclass
Of the following limitations one or more cannot be corrected:

w
very poor drainage and/or liable to frequent damaging floods

s
shallow soil, extremely stony or boulder strewn

g
very steep slopes (greater than 20SYMBOL 176 \f "Symbol")

e
severe erosion

c
very severe climate (usually below 610m)

Comment:
The land has limitations which are sufficiently severe to prevent the use of machinery for pasture improvement. Very steep ground which has some sustained grazing value is included. On level or gently sloping upland sites wetness is closely correlated with peat or humose flush soils.

Class 7
Land with extremely severe limitations that cannot be rectified.

Subclass
Limitations result from one of more of the following defects:

w
very poor drainage; boggy soils

s
extremely stony, rocky or boulder strewn soils, bare rock, scree or beach sands and gravels; untreated waste tips

g
very steep gradients (generally greater than 25SYMBOL 176 \f "Symbol")

e
severe erosion

c
extremely severe climate (altitude over 610m)

Comment:
Exposed situations, protracted snow cover and a short growing season preclude forestry though a poor type of rough grazing may be available for a few months.
Relevant reading:
Bibby, J. & Mackney, D. (1969) Land use capability classification. Soil Survey Technical Monograph 

No. 1.
Burrough, P. (1986) Principles of Geographic Information Systems. Oxford.

Davidson, D. (1992) The Evaluation of Land Resources. Longman. [Chapters 7 & 8]
Soil characteristics table (for Long Preston area):

	Subgroup:
	Soil Association:
	Geology:
	Soil characteristics:
	Cropping and Land Use:
	Erosion risk (class):

	511i
	Badsey 2
	River terrace and lacustrine gravel
	Well drained calcareous fine loamy soils over limestone gravel. Some similar soils affected by groundwater.
	Grassland and cereals with stock rearing in the Northern Region; cereals, sugar beet, potatoes and field vegetables in the Midlands
	Very small (1)

	541g
	Rivington 2
	Palaeozoic sandstone and shale
	Well drained coarse loamy soils over rock. Some fine loamy soils with slowly permeable subsoils and slight seasonal waterlogging. Steep slopes locally.
	Stock rearing and dairying; some arable land and coniferous and deciduous woodland.
	Small (2)

	541r
	Wick 1
	Glaciofluvial or river terrace drift
	Deep well drained coarse loamy and sandy soils, locally over gravel. Some similar soils affected by groundwater. Slight risk of water erosion.
	Cereals and some horticultural crops in drier lowlands, stock rearing and dairying in Cumbria.
	Moderate (3)

	651a
	Belmont
	Carboniferous and Jurassic sandstone
	Coarse loamy very acid upland soils over rock with a wet peaty surface horizon and thin ironpan. Some shallow peaty soils. Bare rock, scree and crag locally. Frequent steep slopes.
	Wet moorland habitats or poor grazing value; coniferous woodland; recreation; dairying on improved ground; military use.
	Moderate (3)

	713f
	Brickfield 1
	Drift from Palaeozoic and Mesozoic sandstone and shale
	Slowly permeable seasonally waterlogged fine loamy soils. Associated with fine loamy soils with only slight waterlogging and some deep well drained fine loamy soils.
	Dairying and stock rearing on permanent or short term grassland; some cereals in drier areas.
	Very small (1)

	713g
	Brickfield 2
	Drift from Palaeozoic sandstone and shale
	Slowly permeable seasonally waterlogged fine loamy, fine loamy over clayey and clayey soils.
	Stock rearing and some dairying on permanent grassland; grassland and winter cereals in drier lowlands.
	Very small (1)

	721c
	Wilcocks 1
	Drift from Palaeozoic sandstone, mudstone and shale
	Slowly permeable seasonally waterlogged fine loamy and fine loamy over clayey upland soils with a peaty surface horizon. Coarse loamy soils affected by groundwater in places. Very acid where not limed.
	Wet moorland habitats of moderate and poor grazing value; some improved grassland; coniferous woodland; military use.
	Very small (1)

	811b
	Conway
	River alluvium
	Deep stoneless fine silty and clayey soils variably affected by groundwater. Flat land. Risk of flooding.
	Dairying and stock rearing on permanent grassland.
	Very small (1)


Note: Soil Association is basically the name (usually a place name) of typical examples soils and geology is based on the observed geology of the Soil Association example.
