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CORRECTION
Page 14 - table 2.3.
As this table contains overall average rates of fertiliser application (kg/ha) in England and Wales, the
following figures for 1994 should be substituted:
winter wheat

nitrogen phosphate potash
1994 185 50 51

maincrop potatoes

nitrogen phosphate potash
1994 200 196 259
temporary grassland
nitrogen phosphate potash
1994 168 34 53

The 1994 figures for temporary grassland represent use on ‘grass under 5 years’, whereas figures for
earlier years represent use on ‘2-7 year leys’.

Page 13 - paragraph 2.12.
Replace fourth and fifth sentences with:

It will be seen from table 2.3 that the overall average amounts of fertilisers applied to winter
wheat, the most important crop covered by the set-aside requirement, have levelled off. There
have been reductions in the overall average amounts of fertilisers used on maincrop potatoes and
there appears to have been a reduction in the amount of nitrogen used on grassland.

Page 78 - paragraph 5.160.
First sentence should read as follows:

The structure of the advisory system in England and Wales is not ideal but the decisions which led
to the severance 50 years ago of the link between the advisory service and the organisations
involved in education and the research they undertake cannot now be reversed.

April 1996
LONDON: HMSO



ROYAL COMMISSION
ON
ENVIRONMENTAL POLLUTION

NINETEENTH REPORT
To the Queen’s Most Excellent Majesty
MAY IT PLEASE YOUR MAJESTY

We, the undersigned Commissioners, having been appointed ‘to advise on
matters, both national and international, concerning the pollution of the
environment; on the adequacy of research in this field; and the future possibil-
ities of danger to the environment’;

And to enquire into any such matters referred to us by one of Your Majesty’s

Secretaries of State or by one of Your Majesty’s Ministers, or any other such
matters on which we ourselves shall deem it expedient to advise:

HuMBLY SUBMIT TO YOUR MAJESTY THE FOLLOWING REPORT.
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We know more about the movement of celestial bodies than about the soil underfoot.

attributed to Leonardo da Vinci
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Chapter 2

2.6 In the late Middle Ages, when wool prices were high, much arable land in England was converted to
permanent pasture for sheep. Large areas of the lowlands, especially around villages, had consisted of open
fields since the late Saxon period. A gradual process of enclosure had removed most of the open fields by the
end of the eighteenth century, and much of the pasture had been converted back to arable farming using the
new rotations. In some parts of Britain, for example downland areas with isolated farms, small fields had
persisted throughout the Middle Ages.

2.7 In addition to farmyard manure, other materials farmers spread on soils to improve fertility included
marl] (a mixture of clay and calcium carbonate), river sediments, shell sand (which provided lime), rags,
bones, horn, wood ash and seaweed. In the early nineteenth century Humphrey Davy was the first scientist
to suggest that plants derive nutrients from the soil (rather than the atmosphere). In the mid-nineteenth
century scientists in England (Lawes at Rothamsted) and Germany (Liebig), by demonstrating the role of
soil nutrients in plant growth, opened the way for synthetic fertilisers, which were in widespread use by the
beginning of this century, but did not become the main source of nutrients for agriculture until the second
world war.

2.8 Over the last century there have been considerable increases in crop yields. Table 2.2° shows average
yields of cereals, potatoes and sugar beet from the 1880s to the 1990s; cereal yields have grown threefold
since the 1880s, and at least doubled since the 1950s. One consequence of this striking increase in
agricultural productivity is that, of food consumed in the UK of a type that can be produced in the UK,
nearly 75% was produced here in the early 1990s compared with about 60% in 1970.° The UK has started to
export some types of grain.

2.9 A number of factors contributed to these increases in yields. They included remarkable improvements
in methods of cultivation (from horses to mechanised farming) and the development of pesticides. The
major factor, however, was the application of greatly increased quantities of synthetic fertilisers to new
plant varieties capable of utilising these additional nutrients. Table 2.3'° shows average amounts of nitrogen,
phosphate and potash used on certain crops in England and Wales over the last 50 years. The sharpest
increases shown, which are for winter wheat and the application of nitrogen to temporary grassland, are
proportionately greater than the increases in yield.

2.10 After 1945 the area of England and Wales cultivated or used for some form of pasture remained
broadly constant: the proportion was 72.7% in 1945 and 71.8% in 1980 (the most recent year for which
comparable statistics are available).!! Transfers of land to urban uses, which are discussed below, were
partly offset by removal of hedgerows and copses and improvement of what had been previously semi-
natural land. The area of semi-natural land in England and Wales fell by a quarter over the same period.
Within the farmed area, a further major conversion of pasture back to arable took place during and after the
second world war. The area used for cereal growing increased steadily until recently.

2.11 Aswell as big increases in crop yields, the last century or so has also seen large increases in numbers of
livestock, as table 2.41? shows. Except in the case of sheep, these increases were made feasible by the
adoption of intensive rearing methods which use grain (some of it imported) and other protein sources for
feed.

2.12 Since the mid-1980s there have been some modifications in previous long-term trends. Under the EC
Set-Aside Scheme,!? introduced in 1992 to reduce over-production of certain crops, the total area of the UK
used for growing crops has recently declined.'* However, the proportion of arable land which farmers had to
set aside in order to qualify for support was reduced from the original 15% to 12% in 1994/95 and 10% in
1995/96. It will be seen from table 2.3 that there have been reductions in the average amounts of fertilisers
used on maincrop potatoes and temporary grassland. The average amount of nitrogen applied to winter
wheat, the most important crop covered by the set-aside requirement, has levelled off, although the average
amounts of phosphate and potash applied have continued to increase. As table 2.2 shows, crop yields have
also continued to increase.
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Table 2.2
Average annual crop yields in UK, 1885-87 to 1991-93
tonnes/ha

wheat 2.0 2.2 2.3 29 3.8 43 6.1 5
barley 2.0 1.9 2.1 2.7 3.4 3.9 4.6 54
oats 1.6 1.7 2.0 2.4 & 3.8 4.4 5.1
potatoes 15 15 18 20 22 29 33 41
sugar beet n.a. n.a. 21 28 31 39 42 44

Table 2.3

*  Average amounts of fertiliser used annually on winter wheat, maincrop potatoes and temporary grassland, England and Wales

194345 to 1994

kg/ha

m maincrop potatoes temporary grassland

nitrogen phosphate potash nitrogen phosphate potash nitrogen phosphate potash
1943-45 19 30 2 79 92 100 n.a. n.a. n.a.
1950-52 33 28 15 117 124 166 16 35 15
1966 90 44 44 161 173 241 66 50 30
1979 135 46 38 193 195 257 173 33 37
1984 186 56 53 214 228 278 190 33 51
1994 186 67 72 202 211 276 117 24 31

Z 421dmy)



Chapter 2

Table 2.4
Livestock numbers, Great Britain 1900-94
million
Bl S il
1900 6.8 26.6 2.4 n.a.
1920 6.7 19.7 21 n.a.
1940 8.3 21.7 3.6 55.5
1960 10.8 26.8 4.7 92.6
1980 11.9 304 7.1 123.7
1990 10.6 41.3 6.9 1145
1994 10.3 40.9 T2 1125

2.13 Deforestation continued until the 1914-18 war. Since then government policies have increased the
proportion of woodland, with most of the increase in the uplands.” Even so, woodland covers only 8% of
Britain (table 2.1), a lower proportion than in any other European country. The quest for productivity
changed the nature of forestry and led to a strong emphasis on quick-growing conifers. More recently the
emphasis in the lowlands has swung back to traditional broad-leaved species.

Managing the water-table

2.14 While the height of the water-table is ultimately determined by climate and geology, it is considerably
affected on a local scale by the pumping of water and other human interventions. Whether or not a soil is
waterlogged has considerable implications not only for the movement of pollutants through it (which we
discuss in chapter 3) but for its mechanical properties and microbiology. As oxygen diffuses through air
10,000 times more rapidly than through water, oxygen is in short supply in waterlogged soils and that
determines the kind of organisms present.

2.15 The use of some land for agriculture is dependent on artificial drainage. In other cases improved
drainage can considerably boost agricultural productivity. Much of the most productive agricultural land in
the UK is low-lying. More than half the Grade 1 agricultural land in England and Wales (land which has the
highest production potential and usually the most flexibility) is estimated to lie below the 5 m contour. It has
been claimed that, in all, more than half the agricultural land in England and Wales can be farmed in the
present manner only with the help of land drainage and flood defence works.'®

2.16 One of the side-effects of the intensification of agricultural production since 1945 has been a rapid
decline in areas of wetland and other habitats of particular value to wildlife. There are now government
programmes to encourage environmentally friendly farming and the re-establishment of threatened hab-
itats (see box 5D), and among the areas covered by the Environmentally Sensitive Areas Scheme are the
Somerset levels and the North Kent marshes.

2.17 On parts of the east coast, cliffs are being steadily eroded, and the material deposited elsewhere.
Global warming is likely to lead to some rise in sea levels, and the effects of this will be aggravated by the
way in which the east coast as a whole is very slowly subsiding. An approach based on managed retreat and
the creation of new salt marshes may be sensible in some instances.'” Some losses of soil resources are
inevitable: their extent may be small in terms of total area affected, but could involve farmland of high
quality.

2.18 Variations in soil moisture content can have considerable effects on buildings and other structures.
The most widespread effect is that in very dry years shrinkage of clay soils causes subsidence in houses built
before 1945 (after which time higher standards were adopted for foundations). The very dry conditions in
1995 are also said to have left many water mains inadequately supported.’ Problems have also been caused
where a rising water-table has reached the foundations of large modern buildings which were not designed
for such conditions. The Merseyrail underground system had to close for a month in summer 1995 because
of the rise in the water-table.” These rises have occurred because there has been a reduction in the numbers
of industrial firms drawing water from private boreholes under major cities. It may be possible to abstract
rising groundwater to augment river flows.”
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