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Abstract 
This  paper makes a case for re-establishing the eighteenth and early n ine teen th  centuries as a crucial 
per iod of  agricultural advance in England wor thy  of  the description 'agricultural revolut ion ' .  It therefore 
counters the stream o f  claims made since the I96OS that developments  in earlier centuries were o f  more  
significance. The  two key indicators of  progress are taken to be, first, an unpreceden ted  increase in 
agricultural ou tput  b rought  about  by an equally unprecedented  increase in  land productivi ty,  and, second, 
an unprecedented  increase in labour  productivity which  was a necessary corollary to industrialization. 
N e w  evidence is presented to demonstrate  that these changes were mainly a feature o f  the per iod from 
i75o , and, al though the seventeenth century was no t  devoid o f  developments  in agricultural technology,  
it was not  until  the late eighteenth and early n ine teen th  that these and other  developments  came to 
fruit ion in an 'agricultural revolut ion ' .  

F 
or many years the fortunes of English 
agriculture from the early modern 
period onwards have been discussed 

in remus of the existence or otherwise of 
particular 'agricultural revolutions'. Periods 
of 'revolutionary' change have been ident- 
ified for at least five periods between 156o 
and 188o, and each has been characterized 
by a different combination of 'significant' 
agricultural developments. Debate about 
the character and chronology of these 'rev- 
olutions' has reached something of an 
impasse in recent years, partly because they 
have not been backed up by sufficient 
quantitative evidence, and partly because 
too little attention has been given to the 
criteria by which the 'significance' or 
otherwise of agricultural change should be 
judged. Yet the substantive issues with 
which the debate has been concerned 
remain of central importance to under- 
standing the development of both English 
agriculture and the English economy. 1 

* A version of this paper was presented to the Spring Conference of 
the British Agricultural History Society, Durham, April 1994. I am 
grateful to the anonymous referees of this paper for their construc- 
tive conlnlcnts. 

'R.ecent reviews of the agricultural revolution include Mark 
Overton, 'Agrictfltural revolution? Development of the agrarian 
ecouomy in early modern England', in A I1. H Baker and D Gregory, 
eds, Explorations itt Historical Geography: Interpretative Essays, 1984, 
pp 118-39; idem, 'Agriculture', in John Langton and R. J Morris, 

Of the various periods under consider- 
ation, it is remarkable that the least popular 
contender for the tide of 'agricultural revol- 
ution' is the century after 175o. This period 
was identified by an early generation of 
agricultural historians as the period of the 
'agricultural revolution', and subsequently 
by Chambers and Mingay in their influen- 
tial textbook published in 1966. 2 However, 
most contributors to the debate have 
emphasized the significance of earlier per- 
iods. Kerridge considered that 'the agricul- 
tural revolution dominated the period 
between 156o and 1767 and that all its 
main achievements fell before 172o, most 
of them before 1673, and many of them 
much earlier still') Writing in the I96OS 
Jones considered that from the mid- 
seventeenth century 'English agriculture 
underwent a transformation in its tech- 
niques out of all proportion to the rather 

eds, Atlas of hzdustrializing Britain 178o-J9t4, I986, pp 34-53; J V 
Beckett, The Agricultural Revolution, Oxford, t99o; Mark Overton, 
'Agricultural revolution? England, I54O-I85o', in A Digby and 
C H Feinstein, eds, New Directions in Economic and Sodal History, 
1989, pp 9-21. Further development of some of the arguments in 
this paper will be found in Mark Overton, Agricultural Revolution in 
England: The Transformation of the Agrarian Economy, 15oo-1850, 1996. 

-'I~ E Prothero, English Fanning Past and Present, 1912; P Mantoux, 
The Industrial Revohltion in the Eighteenth Century, I928, pp ~ 56-6I; 
J D Chambers and G E Mingay, 77ae Agricultural Revolution, 
175o-t88o, I966. 

a E Kerridge, The Agricultural Revolution, I967, p 328. 
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limited widening of the market', and 'If 
there was a revolutionary phase it ... had 
come during the Commonwealth and 
Restoration periods', and his conclusions 
were reinforced by the work of John :  
Thus Wallerstein, in his survey of the 
secondary literature published in I98o, 
found a 'widespread historiographic 
impression that England had an agricultural 
revolution circa I65o to I75o') The verdicts 
on agrarian developments from the six- 
teenth century m the authoritative 
Cambridge Agrarian Histories, published 
during the I98os, have done nothing to 
clarify matters. Volume V concludes that 
for the century after I65o a depression in 
grain prices prompted innovation and 
enterprise, but the full harvest of this ingen- 
uity in the form of an 'agricultural revol- 
ution' was not reaped until after I750 .  6 On 
the other hand, the succeeding Volume VI, 
dealing with the period I75o-I85o, con- 
siders that although the agricultural changes 
in the century after I75o were remarkable, 
'It could hardly be said that they amounted 
to an agricultural revolution', since they 
were a limited preparation for the ~eater 
changes yet to come/ 

In the I99OS, two important contri- 
butions have reinforced the view that the 
'agricultural revolution' was a phenom- 
enon of the period before I75O. Allen has 
argued that what he calls the yeoman's 
agricultural revolution occurred mainly in 
the seventeenth century: 'most of the pro- 
ductivity growth in early modern England 
was accomplished by small farnlers in the 

4E L Jones, 'Agriculture and economic growth in England, 
I66o-I75o: agricultural change', jn l  Ecoa Hist, XXV, 1965, p 1; 
idem, 'Agriculture, I7oo-8o', i,a 1K Floud and D McCloskey, eds, 
The Economic History of Britain since 17oo, 198I, p 85. Jolm's 
contributions include, A H John, 'The course of agricultural 
change, 166o-176o', in L S Pressnell, ed, Studies in the Industrial 
Revolution, I96o, pp 125-55; idem, 'Agricultural productivity and 
economic growth in EngIand, 17oo-176o', Jnl Econ Hist, XXV, 
1965, pp x9-34; idem, 'Aspects of eco,aomic growda in dae first half 
of the eighteenth century', Ecoaomica, new ser, "8, x961, pp 176-9o. 
I Wallerstein, The Modem World-Syste.i 11, 198o, p 263. 

6j Think, ed, The Agrarian Hist oo, of England and Wales, II, ~ 64o-~ 750 : 
Part II, Agrariaa Chm[~e, ~985, pp xx.'x-x.'xxi. 
G E Mingay, ed, T'he Agrarian History of England and Wales, I/I, 
175o-185o, 1989, pp 953, 97L 
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open fields during the seventeenth century' 
and was marked by a 'doubling of corn 
yields', whereas the eighteenth century saw 
a landlord's revolution through enclosure 
which did not increase output but redistrib- 
uted income from farmers and labourers to 
landlords. 8 Finally, Clark in a general dis- 
cussion of the 'agricultural revolution' has 
concluded, 'There was no ag-ricultural rev- 
olution between the early eighteenth and 
mid nineteenth centuries', and offers the 
extraordinary opinion that 'the finding of 
little productivity growth in agriculture 
from 17oo to 185o is consistent with all of 
the reliable information we have for agric- 
ulture in this period'. 9 

There is some very recent evidence to 
suggest that the tide is starting to turn 
against this revisionism. In a recent paper 
on Norfolk it was argued that 'it is the 
period after 174o that clearly emerges as 
having undergone the most rapid and pro- 
found transformation of technology and 
productivity', ~° and for the same county it 
has also been claimed that for the thirty 
years after I79O 'an almost complete break 
with the past was made over the working 
lives of one generation of farnaers'. '~ More 
importantly, perhaps, Devine has recently 
argued that 'there was a radical departure 
from the pattern of the past in the last 
quarter of the eighteenth century' in the 
agriculture of lowland Scotland. a-" Scotland 
is not England, but agricultural practice in 
the lowlands was not unrelated to that in 
parts of England. In this paper I shall argue 

S lK C Allen, 'The two English agricultural revolutions, x45o-t 85o', 
in Bruce M S Ca,npbell and Mark Overton, eds, Land, Labour attd 
Livestock: Historical Studies in European Agricultural Pro&taivit),, 
Manchester. 1991, p 236; idem, Enclosure and the Yeomaa. The 
Agricultural Development of the South Midlands 145o-z850, 1992, p 21. 

9G Clark, 'Agriculture and the industrial revolutio,a, 17oo-I85o', 
in J Mokyr, ed, The British Industrial Revolution: An Economic 
Perspective, I993, pp 246, 249. 

z°Bruce M S Campbell and Mark Overton, 'A new perspective o,a 
medieval and early ,nodern agriculture: six centuries of Norfolk 
fainting, c.I25o-c.185o', Past attd Present, no t4I, 1993, p 1o5. 

"Susanna Wade Martins, 'From black-face to white-face - an aspect 
of the agricultural revolution in Norfolk', Ag Hist Rev, 4L 1993, 
p 30. 

Z"T M Devine. Transformation of Rural Scotland: Social Change a,d the 
Agrarian Economy, 166o-J815, Ediuburgh. 1994, p 165. 
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the case that the years from c 175o to c 185o 
witnessed unprecedented changes in output 
and productivity in English agriculture, 
which warrant appellation of the term 
'revolution'. 

In attempting to re-establish the case for 
an agricultural revolution during this 
period, I shall first examine the evidence 
of changes in output and of the pro- 
ductivity of land from the sixteenth century 
onwards; second, discuss the evidence of 
husbandry devdopments which may have 
contributed to these changes; third, provide 
some evidence of changes in labour pro- 
ductivity; fourth, briefly review the 
hypotheses that might account for changes 
in labour productivity; and finally, in the 
light of this evidence, offer some criticisms 
of recent revisionist interpretations of the 
'agricultural revolution'. 

I 
Resolution of the question as to whether 
or not an 'agricultural revolution' took 
place during a particular period is both a 
conceptual and an empirical issue. Whether 
or not agricultural developments in par- 
ticular periods are interpreted as revol- 
utionary depends on how the concept of 
an 'agricultural revolution' is defined. 
Three sets of criteria can be identified in 
the literature as implicitly or explicitly 
constituting the grounds for claiming an 
'agricultural revolution'. The first of these 
embraces a wide variety of changes in 
fanning techniques. These range from the 
introduction of new fodder crops and new 
crop rotations, the watering of meadows, 
the improvement of livestock breeds, and 
the introduction of machinery, u The 
second is the fact that English agriculture 
was successful in responding to the chal- 
lenge of feeding a growing population, an 
argument that has been employed for the 

UThese are reviewed in Overton, 'Agricultural revolution? 
Development of the agrarian economy', pp z19-23. 
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sixteenth and early seventeenth centuries, 
and for the century after 175o:* The third 
is the view that an 'agricultural revolution' 
is best characterized as an increase in output 
brought about by improvements in pro- 
ductivity, where productivity is defined as 
output per unit of input. Indices of pro- 
ductivity vary depending on the combi- 
nations of inputs and outputs employed. 
The two most important agricultural 
inputs, and therefore the two most import- 
ant productivities, are land and labour. ~s 
Grigg first stressed the importance of pro- 
ductivity change as an indicator of an 
'agricultural revolution', and it has been 
accepted by most recent writers, including 
both Allen and Clark. ~6 Earlier writers, 
however, have been rather reluctant to 
engage with concepts of productivity 
explicitly; their 'agricultural revolutions' are 
implicitly based on productivity change, 
although their concepts of agricultural pro- 
ductivity are woolly and ill-defined: for 
example, the productivity of land is often 
misleadingly equated with gain yields per 
acre (often for wheat alone) while dis- 
cussions of the productivity of labour have 
been subsumed in the issue of the 'release' 
of labour from the agricultural to the indus- 
trial sector of the economy during the 
industrial revolution. Iv 

It could be argued that these three con- 
ceptions of an 'agricultural revolution' are 

'~ Charubers and Mingay, :lgdcultural Revolution, pp 3-4; Kerridge, 
Agricultural Revolution, p 33z; G E Mingay, 'Dr. Kerridge's 
"Agricultural ll.evolution": a conmlent', Ag Hist, 43, 1969, p 497; 
P. B Outhwaite, 'll.ural England, 15oo-175o', Histoire Sociale - 
Social History, 2, 1968. pp 85-97. 

u Agricultural productivity is discussed in Mark Overton and Bruce 
M S Campbell, 'Productivity change in European agricultural 
devdopment', in Campbell and Overton, Land, Labour and 
Livestock, pp I-5o. Eric Partridge, Usage and Abusa~e: A Guide to 
Good English, Hannondsworth, I969, p 247 writes, 'productivity 
is a horrible word; use output'. The first part of the statement 
may be correct but the second is not: productivity and output are 
not equivalent. 

'612) B Grigg, The Agricultural Revolution in South Lhtcohlshire, t966, 
pp 19o-t; Allen, E.dosure a.d the Yeoman, p i; Clark, 'Agriculture 
and the industrial revolution', p 229; Overton, 'Agricultural revol- 
ution? England, I54O-I85O', pp 18-I9. 

~7 For a discussion of confused conceptions of labour productivity 
see N F P. Crafts, 'Income elasticities of demand and the release 
of labour by agriculture during the British industrial revolution', 
jal  European Econ Hist, 9, 198o, pp 167-8. 
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rather narrow: they are concerned primar- 
ily with changes in the methods and tech- 
niques for producing food, with what Marx 
called the 'forces of production'. A wider 
conception of an 'agricultural revolution' 
would link these to changes in what he 
called the 'relations of production', which 
other writers sometimes refer to as insti- 
tutional change. These issues are concerned 
with the establishment of private property 
rights to land, the replacement of feudal 
tenures and estates with leaseholds for a 
period of years, changes in the size of 
farms, and changes in the ways in which 
people were employed by others on the 
land. Yet a further way of looking at the 
issue would be in terms of the role of 
agriculture in the world-economy: when, 
in the nineteenth century, the English food 
supply network became global. However, 
in one sense at least this paper follows a 
conventional path since it is concerned 
with production and not primarily with 
distribution, institutional change, or the 
world-economy. ~s 

In terms of the argument presented here, 
the twin achievements of the agricultural 
sector before 18 5o of most significance are, 
first, the increase in output which was 
sufficient to break the 'Malthusian trap' 
and allow population to expand beyond 
the pre-industrial ceiling, and second, the 
increase in the productivity of labour in 
agriculture which was a necessary pre- 
condition for industrialization. If we take a 
very long term perspective - from the 
advent of sedentary agriculture in the neo- 
lithic period until well into the seventeenth 
century - output per unit of both land and 
labour was generally low and always prone 
to decline. In the absence of technological 
progress, agricultural output could only be 
raised by increasing inputs of land or labour 
or both. If new land was brought into 
cultivation thus raising output, it tended to 

'SOverton, 'Agricultural revolution? England, I54O-185o', p I9, 
discusses some institutional changes. 
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be of lower quality than that already being 
farmed; therefore output per acre of the 
new land would be lower, which would 
bring down the average output per acre of 
all land being farmed. Similarly, output 
could rise if more labour was expended in 
growing crops, particularly for tasks like 
weeding. Although output might rise, 
output per worker would probably fall 
since the extra output secured by the 
additional labour -would be less than the 
average output produced by each existing 
worker, t 9 

From 125o to about I7OO the population 
of England was unable to exceed a maxi- 
mum of about 5.5 million. Whenever popu- 
lation grew - in the late thirteenth century 
or in the late sixteenth and early seventeenth 
centuries - it was unable to break through 
this ceiling. Although grain yields rose under 
pressure of this population growth, they too 
were unable to break through a ceiling of 
about 18 bushels per acre for wheat. 
Malthus' argument was broadly correct: the 
supply of agricultural products was linfited 
by the area cultivated. Once all available 
land is cultivated then an output ceiling is 
set which limits the size of the population. 
This was Gregory King's assumption in the 
final decade of the seventeenth century 
when he made a forecast of English popu- 
lation growth. He was roughly correct in 
esthnating English population at 5.50 mil- 
lion in the I69OS (in fact it was probably 
nearer 5.06 1trillion), but thereafter his fore- 
casts were increasin~y wide of the mark: 
he forecast 6.42 million for I8OO (it was in 
fact 8.66 million) and 7.35 million for I9oo 
(in fact 30.51 nli l l ion).  2° 

King's forecasts were wrong because he 
failed to predict the agricultural revolution. 

,90verton and Campbell, 'Productivity change in European agricul- 
tural development', pp I7-z8. 

'°King's figures are reported in C Whi~vorth, ed, The Political and 
Commercial Works of Charles d'Avenant, 5 vols, i77i, vol 2, p I77. 
The relationship be~veen the rate of growth of population and 
the rate of growth in food prices suggests that the 25-year period 
after ~ 786 marks a crucial turning point for agricultural production: 
see E A Wrigley and I1. S Schofield, The Population History of 
England 1541-1871: A Reconstruction, 1981, pp 4o2-I2. 
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Technological change in agriculture 
enabled both output and land productivity 
to make a fundamental break with the past: 
population rose above 5.5 million in the 
late I73OS and continued to rise, and aver- 
age English wheat yields rose above 18 
bushels per acre by 18o0 and continued to 
rise towards 30 bushels per acre by the 
mid-nineteenth century. At the same time, 
this increasing output was achieved by a 
declining proportion of the work-force; in 
other words the productivity of labour was 
rising as well, which is, of course, the 
necessary corollary of an industrial revol- 
ution defined as an increase in the pro- 
portion of the work-force in industry/~ 
By 18oo England was unique in the world 
in having only about 30-35 per cent of its 
work-force engaged in agriculture/'- The 
point is not about whether agricultural 
employment grew or declined in absolute 
terms, or whether there was a movement 
of people from the countryside to the 
towns, but whether more food was pro- 
duced by each person working in 
agriculture. 

II 
Defining the changes in the agricultural 
sector of the economy which are held to 
be significant in this way sets the empirical 
agenda: the measurement of output and 
productivity. The absence of national stat- 
istics for either before 185o obviously calls 
for some ingenuity in undertaking this task: 
three strategies are adopted in Table I. The 
first method (referred to as 'population' in 
the table) takes the size of the population 
as an indicator of agricultural output, 
assun-fing constant consumption per head, 
but making allowance for exports and 

: 'The productivity of labour is defined here as the output of 
agricultural products divided by the proportion of the work-force 
engaged in agrict, lture. 

' :  G Grantham, 'The growth of labour productivity in the production 
of wheat in the Cinq Grosses Fenaes of France, 175o-1929' , in 
Campbell and Overton, Land, Labour and Livestock, p 34I; Clark, 
'Agriculture and the industrial revolution', p 228. 
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imports. This modification of population 
numbers with assumptions about exports 
and imports is essentially the procedure 
adopted by Deane and Cole in their esti- 
mates of agricultural output, although their 
population estimates have been superseded 
and their import figures refined. 23 The 
second method ('volume') employs direct 
estimates of the volume of output using a 
wide range of sources and is based mostly 
on the work of Chartres and Holderness 
in the Cambridge Agrarian Histories. ~4 
These estimates are based on information 
recorded by contemporaries, assumptions 
about the per capita consumption of vari- 
ous products, and scattered information 
from farm-based evidence. In some cases 
contemporary estimates have been revised 
and informed guesses have been used to 
interpolate the gaps. The revisions are often 
based on the evidence of population 
growth, assumptions about per capita con- 
sumption, and the progress of agricultural 
technology, which introduces a degree of 
circularity into their construction. Thus 
these volume output figures must be sub- 
ject to quite a wide margin of error and 
are not independent of output estimates 
based on population growth. In addition, 
the interpolation of gaps in the time series 
may have the effect of smoothing over 
fluctuations. The third method ('demand 
equation') is that used by Crafts who points 

-'3 p Deane and W A Cole, British Economic Growth, 1688-1959, and 
edn, t967, pp 64-75. For further details on these estimates see 
M Overton, 'Land and labour productivity in English agriculture, 
165o-i 85o', forthconfing in Peter Mathias and John A Davis, eds, 
"13ze Nature of Industrialization, V, Agriculture and Industrialization, 
I994. Population figures are fro,n Wrigley and Schofield, Population 
History; import and export estimates are from a variety of sources 
and are very rough; they make an allowance for imports from 
Scotland, Wales and Ireland. 

:4The combined value of the output of wheat, rye, barley, oats, 
potatoes, mutton, beef, pork, nfilk, butter, cheese, wool, tallow, 
and hides based on the estimates in J C Chartres, 'The marketing 
of agricultural produce', in Thirsk, Agrarian History of England and 
Wales, V, Part I1, pp 4o6-5o2; Gregory King's estimates inJ Thirsk 
andJ P Cooper, eds, Seventeenth Century Economic Doaonents, I97", 
pp 78"-3; and B A Holderness, 'Prices, productivity and output', 
in Mingay, Agrarian History of England and Wales, VI, pp 84-I89. 
Prices are from G Clark, 'Labour productivity in English agricul- 
ture, I3OO-I86O', in Campbell and Overton, Land, Labour, and 
Livesto&, pp ", 15-6 and A H John, 'Statistical appendix', in Mingay, 
Agrarian History of Eagland and Wales, VI, pp 974-Ioo9. 
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TABLE I 
English agricultural output and productivity 

! 

13oo 16oo 17oo 175o 18oo 185o 

A) Output 
Output (population method) 
Output (volume method) 

Output (demand equation method) 
B) Area 

Arable area 
Sown arable area 
Meadow and pasture 
Total area 

C) Land Productivity 
Land productivity (population) 
Land productivity b(volume) 
Crop productivity 
Livestock productivity b 
Wheat yields ¢ 
Cereal yields a 

D) Labour Productivity 
Labour productivity (population) 
Labour productivity (volume) 

80 IOO I2I I59 272 
IO0 I27 I9I 285 
ZOO Z43 I72 244" 

IOO I28  170 

IOO I35  Z99 
IOO I 4 7  IO3 
IOO I38  I32  

IOO 
IOO 

3.05 
I .O4 

79 72 Ioo I23  
I I  5 92 IO0 I35 

II  5 207 
i38 z i6  

6.73 
6.56 

I36 I8O 
z58 250 

77 Ioo i26 I4I z97 
Ioo I34 I7o 206 

= r83I; b Clark's estimates in wheat bushel equivalents; ¢ Hampshire, Hertfordshire, Lmcolnsliire, Norfolk, Suffolk. 
Norfolk and Hampshire only; d Norfolk and Suffolk. 

Sources: see text. 

The ,3o0 average is for 

out that output trends based on population 
are inconsistent with the behaviour of agri- 
cultural prices. When agricultural prices 
are falling it is hkely that per capita con- 
sumption of food will increase, and con- 
versely when prices are rising per capita 
consumption should decrease. He therefore 
estimates agricultural output by taking 
prices and wages into account together 
with assumptions about the income and 
price elasticities of demand. ~5 

Given the diversity in their methods of 
estimation it is comforting that all three 
estimates of output are in broad agreement: 
English agricultural output rose by between 
z.5 and 3 times from I7OO to I85O and 
more than doubled in the century after 
z75o. The principal difference between the 
estimates hes in the timing of growth in 
the eighteenth century, since Crafts' figures 
suggest a faster rate of growth in the first 

2SN F I~ Crafts, 'British economic growth 17oo-183I: a review of 
the evidence', Econ Hist Rev, and set, XX.XVI, 1983, pp 177-99; 
1~ V Jackson, 'Growth and deceleration in English agriculture 
I66o-I79o', Econ Hist Rev, and set, XXXVII[, 1985, pp 333-5L 

half of the century (when food prices were 
relatively low and per capita consumption 
may have increased) compared with the 
second half (when food prices were rising 
and per capita consumption may have 
decreased). Of  the three estimates only the 
one based on population may be taken 
back before z7oo, and from this perspective 
the turning point of the agricultural revol- 
ution lmrrors the turning point in popu- 
lation growth: it is a phenomenon of the 
period after z74o. However, it is also the 
case that the rate of growth of agricultural 
output was more rapid than the rate of 
growth of population in the first half of 
the eighteenth century than it was over the 
succeeding IOO years from I75o to z85o, 
when population growth was outstripping 
the growth in agricultural output. 
Population grew at an average of o.26 per 
cent per annum from z7oo-z75o whereas 
all the agricultural output indices grew 
more rapidly (ranging from o.38 to o.6o 
per cent per annum): from z75o-I85O 

J 
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population grew at an average of 1.o7 per 
cent per annum and the estimates of  agri- 
cultural output ranged from 0.77 to 0.82 
per cent per annum. 

III 
To measure land productivity we need to 
relate these estimates of output to estimates 
of land area (the input) in agricultural 
production. For I7oo we have to rely on 
the guesses of  Gregory ICing, but by 18oo 
there are several independent estimates, and 
by mid-century some fairly reliable stat- 
istics# 6 While output went  up by about 
2.75 times between 17oo and 185o, the 
farmed area rose by 1.3 times. As Table I 
shows, the arable area increased by a greater 
amount, and the sown arable area nearly 
doubled, reflecting a decline in the area of  
fallow and an increase in the area of  
rotational grassland. Dividing output esti- 
mates by estimates of total area gives 
estimates of land productivity. These 
doubled between 17oo and 185o, suggest- 
ing that ' increases in productivity were 
more important than the growth in the 
land area, a development argued earlier to 
be of revolutionary significance. 

These measures of land productivity are 
the preferred ones because they relate the 
total output of food to the total agricultural 
area. They can be compared with the popu- 
lar but misleading indicator, wheat yields 
per acre. Cereal yields per sown acre can 
be a nfisleading guide to land productivity 
because they relate cereal output to the area 
sown with cereals and not to the entire 
arable area. For example, cereal yields per 
sown acre could be rising at the same time 
as cereal yields per arable acre were falling 
if land was being cropped at low intensity 
with long fallows. Thus, for example, a 
rotation in which wheat was followed by 

: tH C Prince, 'The changing rural landscape, 1 7 5 0 - - 1 8 5 0 '  , in 
Mingay, Agrarian History of England and [,Vales, VI, p 30; see also 
D B Grigg, The Dynamics of Agricultural Change, 1982, p 185. 

AGRICULTURAL REVOLUTION 7 

several years fallow might have high yields 
per sown acre of wheat, but a relatively low 
yield in terms of  wheat output per arable 
acre which includes the fallow. Obviously 
wheat yields take no account of the yields 
of  barley and oats (whose acreage exceeded 
that for wheat in England from 13oo to 
185o), or of the productivity of livestock. 

However,  using crop yields per acre it is 
possible to get information covering a much 
longer time span. Wheat yields per sown 
acre for five eastern counties show relatively 
little change from c I3OO to 155o; a growth 
rate ofo.46 per cent per annum from 155o 
to 165o, o.3o per cent from 165o to I75O, 
and 0.35 per cent from 175o to 185o. For 
the one county for which they are available, 
Norfolk, a weighted index of  wheat, barley 
and oat yields (Tables 1 and 4) shows almost 
no change from 13oo to 17oo, but a two- 
and-a-half-fold increase by 185o, reflecting 
proportionately greater yield increases for 
barley and oats than for wheat. 27 

For livestock we have less information. 
Clark has calculated land productivity for 
livestock products and for cereals at two 
benchmark dates, 185o and c13oo, using 
fairly reliable contemporary estimates for 
southern England? 8 As the figures in 
Table 1 show, crop output per acre roughly 
doubles, but livestock productivity rises six 
fold. Unfortunately he is unable to calculate 
intervening estimates of livestock 
productivity. 

Taking all these figures together suggests 
that for the country as a whole, land 
productivity may have risen threefold from 
13oo to 185o, with a 50 per cent increase 
from 13oo to 17oo and a doubling, a lOO 
per increase, from 17oo-185o. On  the 
evidence of  one county, almost all the 
increase in crop output per sown acre came 

-'7 Mark Overton, 'The determinants of land productivity in early 
modern England', in CampbeU and Overton. Land, Labour and 
Livestock, p 3o6 gives the figures for both Norfolk and Suffolk 
from I58O. Table i is an abbreviation of tables in Overton, 
Agricultural Revolution in England: The Transfornmtion of the 
Agrarian Economy. 

:s Clark, 'Labour productivity in English agriculture', pp zzs-6. 
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after 17oo, although for wheat (in five 
counties) the rise started earlier, around the 
middle of the sixteenth century. 
Nevertheless, it was not until the early to 
mid-eighteenth century that wheat yields 
were breaking through the medieval ceiling 
of around 18-2o bushels per acre. Although 
it seems that the magnitude of the rise in 
livestock productivity is much greater than 
that for crops, its chronology is unknown. 

IV 
This evidence points overwhelmingly to 
the eighteenth century as the period when 
changes in output and land productivity 
began to accelerate rapidly and reached 
unprecedented levels. In so far as it can be 
extended backwards there is little to suggest 
comparable increases in earlier periods. 
Further light can be shed on output and 
productivity change by looking at evidence 
of changes in agricultural technique, 
although the trap must be avoided of 
assuming that certain husbandry changes 
are necessarily indicative of productivity 
change, or that certain productivity 
changes imply certain husbandry changes. 
The presence of turnips and clover, for 
example, does not mean that cereal yields 
were necessarily rising, nor does evidence 
of yield increases imply the cultivation of 
turnips and clover? 9 But, if evidence of 
major changes in husbandry methods is 
coincident with a rise in land productivity 
then it adds weight to arguments about the 
chronology of productivity change based 
on the estimates shown in Table I. 

It is common to divide changes in output 
into those brought about by extensions to 
the cultivated area, and those brought 

about by changes in output per acre. The 
latter are held to  be more important since 
they hold the promise of greater increases 
in output than do the former. Relatively 
little new land was available in the sixteenth 
century, when at least three-quarters of the 
land farmed today was being cultivated, yet 
between c 15oo and the present day average 
wheat yields have risen over twelve-fold, s° 
In practice the distinction between 
extending the cultivated area and improv- 
ing yields through technological change 
breaks down, for extensions to the culti- 
vated area really involve an intensification 
of agricultural output, since virtually no 
land produced nothing. Thus the recla- 
mation of fen, marsh, heath, moor, and 
woodland for arable farming merely 
involved replacing a low intensity agricul- 
tural system with one of higher intensity. 
Moreover, in some cases such reclamation 
would have been impossible without tech- 
nological change of some kind: the best 
example perhaps is the conversion of heaths 
and downland to high intensity arable fann- 
ing which was only possible with the use 
of grass substitutes like clover, and root 
crops like turnips, s1 

There is abundant evidence of land recla- 
mation in England from the sixteenth cen- 
tury onwards but quantitative estimates are 
lacking until the eighteenth century. It is 
possible though that fen draining in the 
seventeenth century increased the arable 
area of England and Wales by up to IO per 
cent. Over the course of the eighteenth 
century the estimates in Table I show that 
the area of arable, meadow and pasture 
grew by 38 per cent. But there was still 
much ground to conquer: Williams esti- 
mates that about 20 per cent of England 

~gp Glennie, 'Measuring crop yields in early modem England', in 
Campbell and Overton, Land, Labour and Livestock, p 255; idem, 
'Continuity and change in Hertfordshire agriculture, I55o-17oo: 
II - trends in crop yields and their determinants', Ag Hist Rev, 36, 
1988, p ~56; Mark Overton, 'The diffusion of agricultural inno- 
vations in early modem England: turnips and clover in Norfolk 
and Suffolk I58O-I74O', Trans lnst Brit Geogrs, new ser, Io, 
1985, pp 2o5-2I. 

3°The figure of the area cultivated is a guess derived by working 
backwards from nineteenth-century estimates; the increase in 
wheat yields is assmned to be froth an average of Io bushels 
(roughly 0.25 tonnes) to 3 tonnes per acre. 

~*Overto,a, 'The diffusion of agricultural intlovations'; idem, 
'Detenninants of land productivity', PP 3 x9-2o; Anon, 
'Management of three farms in the cou,lty of Norfolk', Gentleman's 
Magazine, XXII, I752, p 502. 
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and Wales was wasteland in 1800, but that 
this figure fell to 6-7 per cent by 1873 .3~ 

Agricultural production also intensified 
by increasing the area actually sown with 
arable crops through the reduction of  land 
under fallow. Table I shows that the sown 
arable area almost doubled between 17oo 
and 185o as the proportion of  fallow fell. 
The first truly reliable estimates of  the 
fallow acreage are not available until the 
I83OS (in the tithe files) when  some 12 per 
cent of  the arable area was still under fallow 
(Table 2), which fell to 4 per cent by 
187173 The 17oo estimate from King puts 
fallow at ~,o per cent of  the arable. This 
reduction in fallow was made possible by 
the introduction of  root crops. Clear evi- 
dence for this is provided by the infor- 
mation in the tithe files. For England as a 
whole using county-based data, the corre- 
lation between the proportion of  land 
under fallow and under turnips is a remark- 
able -o .84 :  in three counties using data 
for individual tithe districts the coefficient 
reaches -0 .90 .  34 Turnips first appear in 
England in the sixteenth century, and in 
certain parts of  the country became 
common in the late seventeenth and early 
eighteenth centuries. Indeed, they were 
being g o w n  by over half the farmers in 
Norfolk by 172o. Yet, as Table 3 shows, 
on average these farmers had only 7 per 

3'M Williams, 'Tbe enclosure and reclamation of waste land in 
England and Wales in the eighteenth and nineteenth centuries', 
Trans htst Bdt Geogrs, no 51, 197o, pp 58-69. 

33 Many parishes enclosed by act of parliament would bave had tbeir 
tithes conmmted at the time of enclosure. Thus the data in the 
tithe files may be biased towards open-field fimning. Comparisons 
of farming in enclosed parishes with open parishes suggest tbe 
latter wotfld have lower proportions of fodder crops like turnips 
and clover, sligbtly lower wbeat yields, and significantly lower 
yields of barley and oats: Allen, EtMosure and the Yeoman; M E 
Turner, 'Agricultural productivity in England in the eighteenth 
century: evidence froth crop yields', Econ Hist Rev, 2nd ser, 
XXXV, 1982, pp 489-51o; idem, 'Englisb open fields and enclos- 
ures: retardation or productivity improvements?', fld Econ Hist, 
XLVI, 1986, pp 669-92. The tithe file data are froln P, J P Kain, 
An Atlas and bldex of the Tithe Files of Mid-Nineteenth-Century 
England and Wah, s, I986, p 460; the 187a data are from BPP, 
187I, LXIX, Agricultural Returns for Great Britain for 1671. 

34Pearson product moment coefficient. The county-based data are 
reproduced in R. J p Kain and H C Prince, The Tithe Surveys of 
England and Wales, I985, pp 226-8. Tithe district data are available 
from the ESlkC Data Archive at the University of Essex. 

TABLE 2 
Crop proportions in England, 18Ol-71 

(percentages) 

A) Comparisons of single crops across time 

18oi c 1836 1871 

Wheat 33 37 36 
Barley 17 17 19 
Oats 3o 23 19 
Peas & beans IO 8 IO 
Turnips 9 I 5 1 6 
Potatoes 2 - 5 
Clover/seeds - 23 20 
Fallow - 12 4 

Wheat, barley, oats, peas, beans, and turnips: percentage of wheat, 
barley, oats, peas, beans, and turnips. 
Potatoes: percentage of wheat, barley, oats, rye, potatoes, peas, 
beans, and turnips. 
Fallow and clover/seeds: percentage of wheat, barley, oats, peas, 
beans, turnips, clover, and fallow. 

B) Comparisons within single periods 

18Ol c 1836 1871 

Wheat 32 23 25 
Barley 19 13 14 
Oats  26 12 12 
Peas & beans I I 5 7 
Turnips 8 I I IZ 
Potatoes 2 - 3 
Clover/seeds - 22 22 
Fallow - 12 4 

I801 counties: Bedford, Buckingbam, Cambridge, Cheshire, 
Cornwall, Cumberland, Derby, Durham, Essex, Gloucester, 
Hampshire, Hereford, Kent, Lancashire, Leicester, Lincoln, 
Middlesex, Momnouth, Northampton, Northumberland, Rutland, 
Sbropshire, Somerset, Stafford, Surrey, Sussex, Warwick, Wiltshire, 
Worcester, East Yorkshire, North Yorkshire, and West Yorkshire. 
c 1836 counties: Bedford, Berkshire, Buckingham, Cambridge, 
Chesbire, Derby, Durham, Essex, Hampshire, Hertford, 
Huntingdon, Kent, Lincoln, Norfolk, Northumberland, Oxford, 
Rudand, Sbropshire, Stafford, Suffolk, Surrey, Sussex, Warwick, 
East Yorkshire, North Yorksbire, and West Yorlcshire. 
I871: all English counties. 
All available counties used in part 03); only those with extant 
information for all three periods used for part (A). 
Sources: see footnotes 33 and 36. 

cent of  their cropped acreage under turnips 
during 166o-1739, compared with 24 per 
cent in the 183os, and the crops do not 
seem to have been cultivated particularly 
well. Thus even in the most famous and 
progressive agricultural county the major 
impact o f  turnips was after 175o, facilitating 
a reduction in bare fallows, assisting in the 
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TABLE 3 
Norfolk: trends in agricultural production, I25O-I854 

125o-1349 135o-1449 1384-164o 166o-1739 1836 1854 

Percentage Grain ~ 
Wheat r 9 18 29 20 4 8 49 

Percentage Sown Area b 
Grain 87 87 87 84 49 52 
Legumes I4 I3 9 x4 27 24 
Clover o o o 2 25 2 I 
Turnips o 0 0 7 24 22 

Livestock ratio ~ 3 z 36 51 7o 6 I 
Draught beasts a 8 6 14 I I I I 
Grain Yields ~ 

Wheat I5 I2  1 5 1 5 2 3 3 ° 
WACY r I I 9 9 IO 2I 26 

Percentage of wheat, rye, maslin, barley, and oats; b Area sown with arable crops excluding fallow; ¢ Livestock units per IOO cereal acres; 
d Oxen and hones per loo sown acres; ' Bushels per acre; rWeighted Aggregate Cereal Yield: see note 47. 

Source: see footnote Io. 

reclamation of  light land, and providing 
more fodder for sheep and cattle. 35 

The introduction of  turnips is one of 
the most dramatic and visible signs of 
changes in cropping, but there were others. 
The first cropping statistics providing any- 
thing approaching a national coverage 
come from the 18Ol crop return, and these 
can be compared with evidence from the 
tithe fdes and the fourth of June returns 
already mentioned. 36 However, different 
crops were recorded for each of  these three 
surveys, so Table 2 is divided into two 
parts: the first enabling comparisons to be 
made between time periods, and the second 
within time periods. Table 2A shows that 
there was little change in the proportions 
of wheat and barley over the first seventy 
years of the century, but a reduction in the 
proportion of  land sown with oats. The 
other development was the increased culti- 
vation of  potatoes, albeit on a small scale 
nationally; locally however, the proportion 
of  arable land under potatoes could be 
much higher than the national average and 
was over 25 per cent in Lancashire by 1871 
for example. 

~s Overton, 'Deternfinants of land productivity', pp 306, 313. 
3nThe ISOX data are discussed and presented in M E Turner, 'Arable 

in England and Wales: estimates from the iSot crop retnm', fill 
Hist Geog, 7, 198x, pp "9I-3o2. 

Published information on crop pro- 
portions from the sixteenth century to the 
eighteenth century derived from probate 
inventories is available for at least nine 
counties. However, there are no changes 
in cropping which compare in speed or 
magnitude with the spread of turnips and 
clover in the eighteenth and nineteenth 
centuries shown in Table 2A. The only 
change of note is the decline of  rye. Rye  
had never been common in some counties 
(such as Cornwall and Kent) but in others, 
especially Hertfordshire, Norfolk, Suffolk, 
and east Worcestershire the proportion of  
the sown acreage under rye declines from 
over 15 per cent in the sixteenth century 
to under 5 per cent by the eighteenth. 37 

The other trend evident from inven- 

37The infom~ation in this paragraph is based on the quantitative 
evidence of crop proportions in J Whetter, Cortlwall itt the 
Seventeenth Century, Padstow, 1974, pp 46-7; P Glennie, 
'Continui W and change in Hertfordshire agricultnre: 1 - patterns 
of agricultural production', ,zig Hist Rev, 36, 1988, p 61; C W 
Chalklin, Seventeenth-Century Keat, 1965, p 78; J Thirsk, English 
Peasant Fanning: "17re Agrarian History of Lhlcohlshire from Tudor to 
Recent Times, 1957, pp 39, 78, 89, lOZ, i36, 157, 173, i88, 224-5, 
"46, "~8o-t, 302-'3; Overton, 'The determinants of crop yields', p 
306; W G Hoskins, 'The Leicesterslfire fartner in the sixteenth 
century', in i&m, ed, Essays in Leicestershire History, Liverpool, 
195o, pp I23-83; idem, 'The Leicestershire farmer in the seven- 
teenth century', in idem, ed, Provinchd Eugland, 1963, pp I49-169; 
M A Havinden, 'Agricultural progress in open field Oxfordshire', 
Ag Hist Rev, IX, 1961, p 8I; J A Yelling, 'Changes in crop 
production in east Worcestershire 154o-1867', Ag Hist Rev, zl ,  
1973, pp r8-34. 
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tories is the growth in the regional 
specialization of production from the 
second half of the seventeenth century 
onwards. In eastern Norfolk, for example, 

i an intensive mixed husbandry developed 
i centred on the production of wheat and 
i i the stall feeding of bullocks with barley. 

East Worcestershire also saw a swing to 
wheat, but within a less intensive hus- 
bandry system which saw a reduction in 
livestock densities. The rise of a specialist 
dairying industry has been charted in 
Shropshire and Hertfordshire; in the 
Midlands there appears to have been a 
swing to permanent pasture for the fat- 
tening of cattle.: These trends are 
reinforced by the indirect evidence from 
marriage seasonality which suggests 
increasing regional specialization from the 
I66OS. 39 Despite these changes prior to 
the mid-eighteenth century for Norfolk 
at least, 'the magnitude of the changes 
that occurred during the hundred years 
after I74o were out of all proportion to 
those which had occurred during the pre- 
ceding five hundred years', and changes 
of sinfilar magnitude were happening 
elsewhere: ° 

This evidence of land reclamation and 
changes in crop proportions reinforces the 
view that increases in both output and land 
productivity were likely to have been more 
rapid from the eighteenth century onwards 
than before, and that these increases were 
accompanied by unprecedented changes in 
the crop mix and by the introduction of 

3s Campbell and Overton, 'New perspective on medieval and early 
modern agriculture', pp 38-m5; Yelling, 'Changes in crop pro- 
duetion in east Worcestershire'; J A Yelling, 'Probate inventories 
and the geography of livestock fanning: a study of east 
Worcestershire, 154o-175o', Trans Inst Brit Geqgrs, no 5 I, 197o, 
pp 111-26; Peter Edwards, 'The development of dairy fanning on 
the north Shropshire plain in the seventeenth century', Midland 
History, 4, 1978, pp 175-89; Gleunie, 'Contintfity and change in 
Hertfordshire agriculture, I'; John Broad, 'Alternate husbandry and 
permauent pasture in the Midlands 165o-t8oo', Ag Hist Rev, ~8, 
t98o, pp 77-89. 

~gAnn Kussmaul, A General View of the Rural Economy of Et(~land, 
1538-184o, I99o. 

4°Campbell and Overton, 'New perspective on medieval and early 
,nodern agriculture', p 6L Evidence from elsewhere derived fro,n 
the sources in note 37 and the tithe files. 
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new crops. Evidence of husbandry changes 
that might have led to improvements in 
crop yields is more problematic because it 
is also necessary to demonstrate the con- 
nections between such husbandry changes 
and changes in yields. We can, however, 
be fairly certain that the 'limiting factor' to 
cereal growth before the early nineteenth 
century was the supply of nitrogen. 4I Thus 
evidence of husbandry changes that would 
have made more nitrogen available to cere- 
als should provide some support for the 
view that yields were rising. 

In fact it is possible to identify many 
strategies adopted by farmers which would 
have made more nitrogen available to cere- 
als, although of course farmers would not 
have interpreted their actions in these 
terms. The ploughing of permanent pas- 
tures had the effect of exploiting reserves 
of nitrogen which may have been respon- 
sible for raising yields in some areas in the 
late sixteenth century as the initial conse- 
quence of a switch to convertible hus- 
bandry. 4~ Better use was made of existing 
manures, and, from the mid-seventeenth 
century, greater use of new manures was 
advocated including seaweed and human 
waste. 43 Apart from adding nitrates to the 
soil farmers also adopted strategies that 
would have made more soil nitrogen avail- 
able to cereals by improving soil structure 
through better drainage, and reducing acid- 
ity through the addition of lime and marl. 44 
But by far the most important change was 
the introduction of clover. It is likely that 
the ctdtivation of clover in the late eight- 
eenth and early nineteenth centuries 
increased the supply of nitrogen to English 

4, Robert S Shiel, 'hnproving soil fertility in the pre-fertiliser era', 
in Campbell and Overton, Land, Labour and Livestock, pp 51-77. 

4"- lbid, pp 62-3. 
,3 Donald Woodward, "An Essay on Manures': changing attitudes 

to fertilization in England, I5oo-I8oo', in John Chartres and 
David Hey, eds, English Rural Society, 15oo-18oo: Essays in Honour 
of Joan Thirsk, t99o, pp 25t-78. 

44 Glennie, 'Continuity and change in Hertfordshire agriculture, II'; 
W M Matthew, 'Marling in British agriculture: a case of partial 
identity', Ag Hist Rev, 4t, 1993, pp 97-Ito. 



! 

1 2  

Cereal yields in 

T H E  A G R I C U L T U R A L  H I S T O R Y  R E V I E W  

TABLE 4 
England, I8OI-7I (bushels 
per acre) 

1801 C 1836 1871 

Wheat  22 21 28 
Barley 29 3o 34 
Oats 32 33 43 
WACY '~ 17 18 25 

Weighted Aggregate Cereal Yield. 
Counties used are: Bedford, Buckingham, Cambridge, Cornwall, 
Derby, Devon, Durham, Essex, Gloucester, Hampshire, Hereford, 
Huntingdon, Kent, Lincoln, Northumberland, Shropshire, 
Somerset, Stafford, Surrey, Sussex, Warwick, East Yorkshire, 
North Yorkshire, and West Yorkshire. 
Source: see footnote 47. 

farrhers by over 60 per cent. 4s The first 
national figures for the acreage of clover 
are not available until the tithe files of the 
I83OS, but by then clover (and 'seeds') 
accounted for over 2o per cent of the 
arable area. For the two counties for which 
we have earlier comparative information, 
the precocious Norfolk and Suffolk, the 
figure of 3 per cent of the cropped area 
for the first three decades of the eighteenth 
century compared with 24 per cent in the 
I83OS suggests that the diffusion of the crop 
was very rapid in the years after 174o. *6 
Table 4 gives yield figures for a selection 
of English counties after 18Ol and shows 
that the major rise in yields comes after 
the I83OS (although the figures for the 
I83OS may be underestimates). .7 

4~This figure is based on the work of G P H Chorley, 'The 
agricultural revolution in Northern Europe, 175o-1880: nitrogen, 
legumes and crop productivity', Econ Hist Rev, znd ser, XXXIV, 
I98L pp 71-93, adjusted for England. 

46Overton, 'Detemainants of land productivity', p 3o6. Figures for 
Norfolk alone are shown in Table 3. 

47 For ~8oI the yields are from Turner, ~gficultural productivity in 
England in the eighteenth century', pp 489-5m. See footnote 33 
for the I83os. For 187I the figures are from P G Craigie, 'Statistics 
of agricultural production', jnl Roy Stat Soc, 46, 1883, pp 1-58 
reporting a survey by the Farmer and Chamber of Agriculturejoumal. 
The Weighted Aggregate Cereal Yield is defined as: 

y =}" (yl.pi/p~.al/Zal) 

where Y is weighted yield, Yl is the yield of crop i in bushels per 
acre, Pi is the price of the crop per bushel, p,, is the price of 
wheat per bushel, a i is the acreage under crop i. 

V 
Evidence about the productivity of crops 
is much more plentiful than evidence about 
the productivity of livestock, which is 
unfortunate since changes in livestock pro- 
ductivity were of more significance. The 
output of livestock products could have 
risen through two processes: first, through 
an increase in the number of livestock, 
implying an increase in the density of 
livestock per acre, implying in turn an 
improvement in fodder supplies; and 
second, through an improvement in the 
livestock themselves, so that animals pro- 
duced more food in response to a given 
amount of fodder. In the one study avail- 
able, for Norfolk, it has been found that 
livestock densities double in the seven- 
teenth century, which suggests improve- 
ments in fodder output per acre. 4s This is 
associated with the breakdown of the rigid 
division between permanent pasture and 
permanent arable, and the development of 
convertible or ley husbandry. But estab- 
lishing a g-rass ley was difficult ('to naake a 
pasture breaks a man, to break a pasture 
makes a man '49) and the sowing of ~ass 
leys stfinulated the search for appropriate 
grasses (or more specifically grass seed), 
which in turn stimulated the cultivation of 
clover and other so-called 'artificial' N'asses 
fi'om mid-century. In other areas of the 
country fodder supplies were increased 
through the floating of meadows, although 
the area of meadow capable of being devel- 
oped in this way was necessarily limited by 
topographyY hnportant as these changes 
were, they do not compare with the exten- 
sion of fodder supplies from the eighteenth 
century onwards. 

Improvements in livestock themselves 
are also difficult to measure, despite the 

4SMark Overton and Bruce M S Campbell, 'Norfolk livestock 
faiming 125o-t 740: a comparative study of manorial accounts and 
probate inventories',jnl Hist Geog, 18, 1992, pp 377-96. 

49H l Moore, Grassland Husbandry, 3rd edn, 1946, p 17; see also 
Allen, Endosure and the Yeoman, pp t26-8. 

~°G G S Bowie, 'Watermeadows in Wessex: a re-evaluation for the 
period 164o-I85o', Ag Hist Rev, 35, 1987, pp 151-8. 
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din of propaganda from a few very success- 
ful livestock breeders in the eighteenth 
century, and a growing volume of evidence 
of the rapid spread of new livestock types. 
In Norfolk the traditional sheep breed was 
largely replaced by Southdowns, Leicesters, 
and cross-breeds in the first quarter of the 
nineteenth century, and other evidence 
again suggests that breed improvements 
were only of major significance from the 
late eighteenth century onwards? ~ For 
cattle the major improvement was the 
development of the Shorthorn, but again 
the chronology is similar: the breed is 
developed towards the end of the eight- 
eenth century and only becomes dominant 
by the middle of the nineteenth century. 52 

What impact these breed changes had is 
hard to observe directly. However, esti- 
mates of the volume of output of animal 
products show a two-and-a-half-fold 
increase between I7oo and I85O, yet the 
number of animals does not seem to have 
increased very much." This suggests con- 
siderable improvement in the productivity 
of livestock (in ternas of output per animal). 
This was partly due to improvements in 
fodder, partly due to breed changes, and 
partly due to an increased turnover of 
animals. Gregory King estimated that, in 
the late seventeenth century, less than one- 
fifth of the nation's cattle stock was slaugh- 
tered each year, whereas around the turn 
of' the nineteenth century it was about a 
quarter, implying a 25 per cent improve- 
ment in supply, irrespective of any change 
that may have taken place in animal 
weights, s* 

~' Peter Wade-Martins, Black Faces: A History t f  East Anglia, ShetTJ 
Breeds, Ashford, 1993; J P- Walton, 'The diffusion of improved 
sbecp breeds in eighteenth- and nineteenth-century Oxfordshire', 
Jnl Hist Geog, 9, 1983, pp 175-95. 

s:j 1K Walton, 'The diffnsion of the improved Shorthorn breed of 
cattle in Britain during the eighteenth and nineteenth centuries', 
Tram htst Brit Geo~,rs, new ser, 9, 1984, PP a2-36. 

s'See footnote 24 for sources for the calculation, In ter,'ns of 185o 
prices the output of meat and dairy produce rose from ~18.92I 
million in i7oo to £5L84o million in 185o, 

54 Thirsk and Cooper, Sevemeenth Cemury Economic Documents, p 783; 
HoIderness, 'Prices, productivity and output', p x57. 

A G R I C U L T U R A L  R E V O L U T I O N  13 
T A B L E  5 

R a t i o s  o f  a n i m a l  a n d  a n i m a l  p r o d u c t  p r i c e s  

( 1 5 5 0 - I 7 5 0  = I00)  

Period Cattle/ Sheep/ Sheep/ Swine/ 
Beef Mutton Wool Cattle 

1 5 6 o - o 9  lO4 - 83 63 
161o-59 I IO 80 83 86 
1660--09 99 84 85 I 2 I  
I710- -59  87 I4 I  I55 147 

Sources: see footnote 55. 

Another indirect measure of increases in 
the output of livestock products per animal 
is given in Table 5. The table compares 
the price of livestock with the price of 
livestock products and thus gives an indi- 
cation of the output per animal (the price 
of cattle divided by the price of beef per 
pound, for example, should give some 
indication of the number of pounds of beef 
per animal). Unfortunately the data in 
Table 5 can only be taken as far as 176o 
after which no available series of livestock 
prices is extant." For what they are worth 
the figures suggest a slight fall in the pro- 
ductivity of cattle between the mid- 
sixteenth and the mid-eighteenth centuries, 
but an increase for both mutton and wool 
of some 78 per cent during the first half of 
the eighteenth century, in comparison with 
the preceding century. It is also evident 
that the price of pigs relative to cattle had 
been increasing continuously since the six- 
teenth century: in the second half of the 
sixteenth century seven pigs were equival- 
ent to one cow, by the mid-eighteenth 
century the number had reduced to three. 

~ Prices are from W Bevefidge, Prices and Wages in England from the 
Twe/fih to the Nineteenth Century: Vol I Price Tables: Mecantile Era, 
~939, pp 144-7 (for mutton at Eton, x6oo-184o ) and pp 2o9-Io 
(for beef at Charterhouse, 17t3-x83o); J E T Rogers, A History of 
Agriculture and Prices in England, Vol IV, I88",, p 333; Vol V, I887, 
Pp347-53, Vol VII, I9O2, p "84 (for beef I56"-I7v' at 
Cambridge); PJ Bowden, 'Statistical appendLx', in Thirsk, Agrarian 
History of England and Wales, IV, pp 839-45; idem, 'Statistical 
appendLx', in Thirsk, Agrarian History of England and Wales, V, Part 
II, pp 843-6 (for wool 15oo-1749); B 1K Mitchell and P Deane, 
Abstraa of British Historical Statistics, I96", pp 494-5 (for wool 
t75o-59). Livestock prices from some 2o,ooo probate inventories 
for Durham, Hertfordshire, Lincolnshire, Norfolk, Suffolk, and 
Worcestershire are also used. 
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These findings prompt many questions, 
not least about the appropriateness of the 
method. But if they are broad indications 
of trends in output per animal then 
improvements in wool and mutton yields 
take place before the breed developments 
of the late eighteenth century and therefore 
presumably must reflect improvements in 
fodder supplies and in the management of 
sheep flocks. Yet the lack of change in the 
ratio of beef and cattle prices would suggest 
that no significant improvements in fodder 
supplies were having an effect here. The 
rise in the value of pigs relative to cattle 
suggests that pigs were increasing in size. 
Pigsrespond well to increased feeding and 
can eat a wide range of products. It has 
been suggested that during the early 
modem period there was a growing tend- 
ency for pigs to be housed and fed on 
household waste, rather than rooting freely 
in woodlands, a suggestion corroborated 
by the evidence of Table 5. 56 

VI 
The discussion hitherto has been concerned 
with output and the productivity of land. 
Information on the productivity of labour 
is more difficult co produce. Although 
sources are available from which 'bottom 
up' estimates of labour productivity can be 
calculated for individual farms, very few 
such calculations have been made. In their 
absence the best estimates of labour pro- 
ductivity available at the moment divide 
the indices of output already discussed by 
the number of workers in agriculture 
(Table I). The difficulties of estimating 
employment levels before the first census 
with appropriate information (in 1831) 
necessitates using a rather crude indicator 
of those working in agriculture which is 
the size of the 'rural agricultural popu- 
lation' as estimated by Wrigley for a series 

56j Wiseman, A History of the British Pig, 1986, pp 8-21. 
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of dates back to 152o. 57 Interpretation of 
the trend in labour productivity based on 
the proportion of the population 'working' 
in agriculture is difficult because such esti- 
mates ignore the amount of time workers 
actually spent working, and the extent to 
which women and children were actively 
working on the land. Thus the slow growth 
in labour productivity of o. I 5 per cent per 
annum over the 15o years between 152o 
and 167o may be illusory if on average 
each worker was working for more hours 
a year in the mid-seventeenth century than 
they had been in the mid-sixteenth cen- 
tury. If this was the case (and a number of 
factors, including the reduction in religious 
holidays with the Refomlation, suggest 
that it was 5s) there may well have been a 

fall in labour productivity during the long 
sixteenth century. There is less doubt, 
however, that a sustained increase in labour 
productivity was underway from around 
the mid-seventeenth century, at around 
o.45 per cent or higher per annum, and 
that from 17oo to 185o labour productivity 
doubled. 

VII 
In the absence of any detailed studies of 
the determinants of labour productivity at 
local level we are left with a string of 
untested hypotheses as to why this growth 
in labour productivity took place. The 
increases in output per acre already dis- 
cussed played a part in increasing labour 
productivity but they were unlikely to have 
been the major factor. While some agricul- 
tural operations required the same labour 
input irrespective of crop yields, such as 
ground preparation, many were directly 
proportional to yield such as threshing and 
to a slightly lesser extent harvesting. Thus 

~7 E A Wrigley, 'Urban growth and agricultural change: England and 
the Continent in file early modern period', in idem, Peolde, Cities 
and Wealth: The Transfomlation of Traditional Society, Oxford, 1987, 
p ~7o. 

5s W G Hoskins, The Age of Phmder, 1976, pp 1o8-I i. 

' i  
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higher yields inevitably meant more labour 
was required unless harvesting or threshing 
technology changed. The list of possible 
explanations for improvements in labour 
productivity is long and growing, but it 
may be divided into four categories: 
changes in labour practices, improvements 
in the amount of energy available in farm 
work, increases in farm size, and changes 
in employment practices. Little mechaniz- 
ation offanrring took place before the mid- 
nineteenth century, but there were two 
changes in faro'ring practice that may have 
been of some significance to labour pro- 
ductivity. The first was the introduction of 
improved ploughs in the eighteenth cen- 
tury, particularly the ILotheram plough 
which reduced the labour requirement 
from both men and horses during plough- 
ing. s9 It is also likely that labour was saved 
through changes in harvesting techniques 
from the mid-eighteenth century but the 
chronology of the change from sicHe to 
scythe is in some dispute. 6° 

Hunt has suggested that re~onal vari- 
ations in labour productivity in the mid- 
nineteenth century may have been due to 
the inadequate diets of labourers in some 
areas. 6I Poor diets reduce the energy for 
farm work; thus low labour productivity 
might have been associated with nutritional 
deficiency. This argument could be applied 
chronolo~cally as well as spatially. Thus 
the apparent upsurge in labour productivity 
from the mid-seventeenth century might 
be linked to the relatively low price of 
foodstuffs and the rise in real wages, especi- 
ally during the first three decades of the 
eighteenth century. The substitution of 
animal for human labour and effort has 

S'~G Marshall, 'The 'Rotheram' Plough: a study of a novel 18th 
century implement of agriculture', "Fools and ".Village, III, i978, 
pp 149-67. 

"°E J T Collins, 'Harvest technology aud labour supply in Britain, 
179o-t87o', Econ Hist Rev, 2nd ser, XXII, i969, PP 453-73; J A 
Perkins, 'Harvest teclmology and labour supply in Lincolnshire 
and the East Riding of Yorkshire I75o-t85o, part onU, "Fools and 
Tillage, 3, 1976, pp 46-58. 

~' E lq']-lunt, 'Labour productivity in English agriculture, 185o-t914' 
Econ Hist Rev, 2nd ser, XX, 1967, pp 285-8. 
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recently been suggested by Wrigley as 
another potential source of rising labour 
productivity. He shows that pro rata 
English farmers had two-thirds as much 
animal power at their disposal than their 
French counterparts at the turn of the 
nineteenth century. Thus the amount of 
horsepower available for each man 
employed in agriculture is estimated to 
have risen by 63 per cent between I7oo 
and I85O. 6~ This hypothesis is attractive for 
agriculture makes tremendous demands for 
energy, and we have evidence from 
Norfolk that the supply of energy in the 
form of beasts of traction was increased 
during the early modern period. Not only 
was the number of beasts increasing from 
the Middle Ages, but the more efficient 
horse was replacing the ox. 6s A similar 
pattern existed in other counties although 
the chronology was usually much later. 

The link between labour productivity 
and farm size is simply that larger farms 
appear to have employed fewer people per 
acre, so that if average farm size increased, 
the average number of employees would 
decrease. Allen argues that this was the case 
from the mid-seventeenth century using 
evidence on the relationship between 
employment and farm size from data com- 
piled by Arthur Young in the I76OS, 
applied to a new body of data on farm size 
in the south Midlands. These farms were 
growing in size during the eighteenth cen- 
tury and by implication would have been 
using less labour per acre. 64 On the other 
hand, evidence from Bel~um and Ireland 
in the nineteenth century suggests that 
small farms could be more efficient in their 
use of labour than larger ones. 6s 

~:E A Wrigley, Continuity, Chance and Change: The Character of the 
Industrial Revolution in England, 1988, pp 35-45; idem, 'Energy 
availability and agricultural productivity', in Campbell and 
Overtou, Lauld, Labour and Livestock, pp 323-39. 

63 Campbell and Overton, 'Norfolk livestock farming', p 383. 
,,4 IL C Allen, 'The growth of labour productivity in early modem 

English agriculture', Explorations in Econ Hist, XXV, I988, 
pp i I7-146; idem, Enclosure and the Yeoman, pp 2~ 1-27. 

~5 p Solar and M Goossens, 'Agricultural productivity in Belgium 
and Ireland in the early nineteenth century', in Campbell and 
Overton, Land, Labour and Livestock, pp 37-'-6. 
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The final category, changes in employ- 
ment practices, covers many possible fac- 
tors. Evidence is available of changes in 
employment relationships, but the effect of 
these on labour productivity (as opposed 
to other effects) has not really been 
explored. Some changes in employment 
practices from the eighteenth century could 
have increased labour productivity derived 
by using the proportion of the labour force 
as the denominator in the calculation, but 
would have made litde difference to labour 
productivity calculated using output per 
man hour. The duration of many labour 
contracts was reduced from the year, to 
the "week, or sometimes to the day; often 
the process went further and workers were 
paid by piecework rather than a flat rate. 66 
Thus proportionately fewer agricultural 
workers would be needed. This accords 
with the decline in the incidence of farm 
servants, since servants were hired by the 
year on an annual contract. 6v Furthen=ore, 
the introduction of turnips and clover made 
demands for labour at periods when they 
had otherwise been low. Thus while the 
extra output from these crops would appear 
in the numerator of the labour productivity 
calculation, the extra labour input would 
not be included in the denominator if it 
was being measured in terms of the pro- 
portion of the work-force employed in 
agriculture rather than as the number of 
hours worked. 68 

Other changes in employment are more 
imponderable. Hunt has also argued that 
some fan~aers were more concerned with 
providing work than making efficient use 
of labour. ~9 On the other hand improve- 
ments in farming skills and farm manage- 
ment undoubtedly took place from the 

66A Armstrong, 'Labour I: rural population growth, systems of 
employment, and incomes', in Mingay, Agrarian Histot), of Englalld 
and Wales, V'I, pp 671-95. 

6VA Kussmaul, Senpants in Husbandr), in Early Modern England, I981. 
6SC P Timmer, 'The turnip, the new husbandry, and the English 

agricultural revolution', Quarterly journal of Econonlics, LXXXIII, 
1969, pp 375-95. 

o9 Hunt, 'Labour productivity in English agriculture', pp 288-90. 

T H E  A G R I C U L T U R A L  H I S T O R Y  R E V I E W  

eighteenth century, but are extremely 
difficult to pinpoint. The supply of farming 
books increased from the mid-seventeenth 
century but while some of these advocated 
best-practice techniques, others were quite 
bizarre in their recommendations. The pro- 
vision of formal agricultural education in 
England did not occur until the nineteenth 
century, but that is not to say that levels 
of skill and management were not improv- 
ing. By the nineteenth century English 
farmers had a gowing range of literature 
advising them how to farm more profitably, 
and how to use labour more efficiently. TM 

VIII 
The evidence reviewed so far points 
towards the same conclusion. If the criteria 
for an 'agricultural revolution' are taken to 
be unprecedented changes in output and 
in the productivities of land and labour, 
then it is the period after the mid- 
eighteenth century that emerges as having 
experienced such a revolution. It was 
during the eighteenth century that popu- 
lation was able to break through the ceiling 
of 5.5 million, that crop yields made a 
sustained improvement on medieval levels, 
and land and labour productivity were 
rising together. There were some pro- 
ductivity improvements in the seventeenth 
century, especially with livestock, but they 
cannot compare with the ma~maitude of 
changes in the eighteenth century. There 
were also some important changes in agi- 
cultural practice before the eighteenth cen- 
tury. Production was intensified from the 
sixteenth century, and was becoming more 

7°K Tribe, Land, Labour a.d Economic Discourse, I978, pp 53-79; 
H S A Fox, 'Local fanners associations and the circulation of 
agricultural infonnation in nineteenth-century England', in ide.l 
and K A Buflin, eds, Change in the Cou.tr),side: Essays oll Rural 
England, 15oo-19oo, Inst Brit Geogrs Special Publ, X, 1979, 
pp 43-63; J D Sykes, 'Agriculture and science', in G E Mingay, 
ed, The Victoria. Countq,side, 2 vols, x981, vol 1, pp267-7o; 
K Hudson, Patriotism with Profit: British Agricultural Societies in the 
Eighteenth and Nineteenth Centuries, 1972, pp 113-29; N Goddard, 
'Agricultural literature and societies', in Mingay, Agrarian History 
of England and H/ak's, VI, pp 331-83. 
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regionally specialized in the seventeenth, 
but it was not until after 175o that high 
yielding fodder crops were grown on a 
substantial scale enabling intensification 
through a reduction in fallow and a massive 
increase in the supply of nitrogen to 
farmland. 

The arguments for an 'agricultural revol- 
ution' conmlencing in the sixteenth cen- 
tury therefore fail to carry conviction. 
There is some jffstification in the claim 
that breaking the distinction between pas- 
ture and arable is revolutionary, or at least 
is a change of potentially revolutionary 
significance, although the evidence on 
which the claim is based is open to varying 
interpretations. The ploughing up of pas- 
ture land can also be interpreted as a 
desperate attempt by farmers to cash in on 
reserves of nitrogen to produce as much 
grain as possible in the face of overwhelm- 
ing demand. Putting land back under a 
temporary ley would be much more 
difficult, and it was not until clover and 
other ~ass seeds became more widely avail- 
able in the eighteenth century that true 
convertible husbandry could take place. 
For all his footnotes Kerridge's arguments 
are not persuasive, and the moderate rise 
in yields ffona the mid-sixteenth century is 
most likely the consequence of increased 
labour inputs, and labour productivity was 
probably falling front the mid-sixteenth to 
the mid-seventeenth centuries. Coupled 
with evidence of widespread reclamation 
and the halt to population growth in the 
mid-seventeenth century this period is 
more suggestive of a Malthusian check 
than an agricultural t r i umph .  7I 

Nor is there any evidence to suggest 
that changes in the century after the 
Restoration were of more significance than 
those that were to follow. English agricul- 

7'I/. S Schofield, 'The impact of scarcity and plenty on population 
change in England, 1541-187t', in R. I P, otberg and 'T' K lkabb, 
eds, Hm(ller and History, 1985, pp 67-94; Campbell and Overton, 
'New perspective on medieval and early modern agrict, lture', 
PP 44-5, 95-99. 
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ture had achieved an export surplus by 
I75O, and output was growing at a faster 
rate than was population. Jones argued that 
the period saw a rise in crop yields through 
the introduction of cost-cutting inno- 
vations, and while his arguments are con- 
sistent and coherent, elegance is no 
substitute for evidence. 7= New crops were 
certainly being grown, although both the 
scale and manner of their cultivation sug- 
gest their impact on output and pro- 
ductivity was minimal until after 175o. It 
is true that in some areas crop yields may 
have been rising although they were still 
within medieval norms until the eighteenth 
century, but rises in yields were not yet 
associated with the introduction of new 
crops. 7s In fact the changes of most signifi- 
cance were concerned with livestock hus- 
bandry: the striking evidence from national 
prices suggests improvement in the yield 
of both wool and mutton during the first 
half of the eighteenth century, although 
catde appear to be producing no more 
meat. For Norfolk, there is also the remark- 
able doubling of livestock densities in the 
seventeenth century reflecting an improve- 
ment in fodder supplies which is less con- 
spicuous than the innovation of turnips and 
clover. Also of likely significance for this 
period is the probability of a steady 
improvement in labour productivity after 
167o, but this is a phenomenon which has 

7: Most of Jones' argumcnts are supported by scattered instance from 
farn~ accounts and contemporary literature. A major assumption, 
that the terms of trade favoured livestock, is an exaggeration since 
terms of trade moved o,lly slightly in favour of livestock and could 
have been more than off.set by govemmcnt inducements to 
maintain arable cultivation, together with the develop,nent of 
both markets and new ways of marketing grain: E L Jones, 
Agriculture and the hldustrial Revolution, Oxford, I974, p 72; John, 
'Agricultural productivity and econo,nic growth', pp t9-'~5; M W 
Flinn, 'Agricultural productivity and econonfic growth: a com- 
ment', fill Ecoll Hist, XXVI, I966, pp 93-8; Mark Overton, 'An 
agricultural revolution, 165o-175o', in ideln, E J T Collins, M E 
Turner and D N McCloskey, Agricultural History: Papers Presetlted 
to the Economic Histor}, Society Coq]'erence, Canterbury, 1983, pp 6-7; 
Patrick O'Brien, 'Agriculture and the home market for English 
industry, 166o-182o', EI(~ Hist Rev, C, x985, pp 773-800; but see 
also the comments of Gleunie, 'Continuity and change in 
Hertfordshire agriculture, lI', pp 157-8. 

73 Overton, 'Diffusion of agricultural innovations'. 
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been omitted in accounts of early modern 
agriculture. 

While Jones' arguments are not backed 
up by sufficient evidence, Clark's recent 
dismissal of an 'agricultural revolution' 
taking place from the eighteenth century 
stems from a rejection of conventional 
historical evidence in favour of deductions 
based on economic theory. He prefers to 
infer agricultural developments from a cal- 
culation of productivity based on a com- 
parison of input and output prices, which 
fails to reveal much productivity change. 
Although this exercise is based on (unspeci- 
fied) economic assumptions which may be 
ina'ppropriate for the eighteenth- and early 
nineteenth-century economy, and uses 
price data which may have a re~onal bias, 
Clark chooses to accept its results: in short 
he relies on economics not evidence. TM 

Trouble with evidence also undermines 
Allen's recent claim that 'the yeoman farm- 
ing system of seventeenth-century England 
produced a revolution in corn yields'. 7s 
The suspicion that this might be a rather 
sweeping generalization is raised when it is 
realized that the evidence for this statement 
is based on yields in part of Oxfordshire, 
and confirmed when that evidence is 
examined in detail. The yield statistics for 
wheat derive ti:om 28 plots of ground in 
part of Oxfordshire over a period of 177 
years from I55o-I727 with each obser- 
vation coming from a different plot of 
land. Moreover, the estimation of yields 
on these plots is problematic and particu- 
larly so when compared to later yields from 
different sources. 7 It may be that the trend 
of yields in Oxfordshire is correct, for there 
were undoubtedly re~onal variations in 
yield trends, but unlike, say, Glennie's 

74 Clark, 'Agriculture and the ixadustrial revolution', pp 242-9; see 
also C gmick Harley, 'Reassessing the industrial revolution: a 
macro view' in Mok3/r, The British bldustdal Revolution, pp 191-7. 

7~ Allen, Enclosure a.d the Yeoma,, p 208. 
76The yield of barley is based on 35 different plots of ground: R. C 

Allen, 'Inferring yields from probate inventories', jnl  Econ Hist, 
XLVIII, 2988, pp I x7-25; Mark Overton, 'll.e-estimating crop 
yields from probate inventories',Jnl Econ Hist, L, 1988, pp 931-5. 
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work on Hertfordshire, where yields were 
rising as a consequence of better ground 
preparation, Alien adduces little evidence 
as to why this should be the case apart 
from an assertion that wheat varieties were 
being improved to yield more higttly. 77 

IX 
Allen also strongly supports another 
revisionist argument: that enclosure had 
little effect on productivity change. From 
the early I96OS a number of historians 
began to argue that enclosure was not a 
pre-requisite for husbandry innovations and 
that open-field hmaers were quite capable 
of introducing both turnips and clover to 
improve their output and productivity. 78 
Thus they argue that agricultural improve- 
merits of revolutionary significance were 
possible in the open fields before the parlia- 
mentary enclosure movement after 175o. 
Allen develops this point by arguing that 
for the south Midlands yield increases were 
not associated with enclosure. Indeed he 
has to do this to sustain his argument that 
crop yields rose in the seventeenth century 
rather than in the eighteenth. It would 
seem unfortunate therefore that he finds 
abundant evidence of crop innovation in 
enclosed parishes ('enclosed farms were the 
most progressive'79), since such innovation 
might be expected to lead to ~eater pro- 
ductivity. The evidence for innovation 
comes from parish by parish agricultural 
censuses for Kudand and Huntingdon 
compiled by Parkinson and published in 
his General Views of those counties, a° 
Undaunted, however, Allen argues that 

~70vcrton and Campbell. 'l'roductivity change in European agricul- 
tural development', pp 38-41; Glennie. 'Continuity and change 
in Hertfordshire agriculture, II', pp 15o-2; Allen, Enclosure and the 
Yeotnan, pp 2o6-7; Ovcrton, 'lgeterminants of land productivity', 
p 29o, 

7SJones, 'Agriculture and economic g'rowth in England', p 8; 
Kerridge, Agricultural Revohaio., pp 29-20. 

7,J Allen, Endosure and the Yeoman, p x x 2. 
sop. Parkinson, A General View ql" the Agriculture of the Comlt l, of 

Rutland, 18o8; idem, A General l"ieu, ~f tlle Agriculture of the Comity 
t f  Huntingdon, 1811. 
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despite this evidence of innovation neither 
crop yields nor total agricultural output 
were higher in enclosed villages. 

Why did innovation take place if neither 
yields nor output increased? This is a 
strange finding which flies in the face of 
both theoretical and empirical evidence of 
a link between these crops and increases in 
output, s~ Parkinson reports acreages of 
arable, meadow and pasture, but not the 
acreages under 13articular crops, which 
Allen deduces fi'om somewhat ambiguous 
evidence of crop rotations. Nor does 
Parkinson record livestock output, and 
Allen is therefore forced into the hazardous 
procedure of estimating the output of live- 
stock products from the number of animals. 
Grain yields are recorded directly, and 
Allen maintains they show little difference 
between parishes which are open and those 
which have been enclosed, especially for 
wheat, a finding which conflicts with 
Yelling's opinion of Parkinson's data. s~- 

The most important problem, however, 
is that Allen is not comparing the situation 
before and after enclosure in the same 
parishes, but is comparing different parishes 
in the first decade of the nineteenth cen- 
tury. Most of the enclosure that had taken 
place by this time had resulted in the 
conversion of arable to pasture arid was not 
designed to increase arable production. 
Much enclosure was still to come and was 
to be more geared towards improving ~'ain 
output. Thus it might be that those arable 
open-fields remaining when Parkinson's 
census was taken were more productive 
than those that had been enclosed, since it 
is reasonable to assume that the least 
profitable arable open fields are the most 
likely to have been enclosed for pasture. 
Contemporary evidence for 1Kutland and 
Huntingdonshire based on a survey of 

s, Shiel, 'Improving soil fertility'; Chorley, 'Agricultural revolution 
in Norther,1 Europe'; Overton, 'Detenni,mnts of land pro- 
ductivity', p 3 I4. 

s~.j A Yelling, Comm,m Field al~d Enclosure iu England 145o-185o, 
1977, p 2o4. 
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incumbants and comparing the same par-  
ishes before and after enclosure gives a 
different picture. 83 Following enclosure in 
Huntingdonshire sheep numbers are 
reported as rising in 14 villages and falling 
in 3, and in Rutland rising in 8 villages and 
falling in none; cattle numbers are reported 
to rise in IO villages and fall in 3 in 
Huntingdonshire, and in Rudand to 
increase in 5 villages and remain constant 
in I. s4 This contrasts with Allen's con- 
clusions from his manipulations of 
Parkinson's data that a decline in the 
number of animals took place 'after enclos- 
ure', and that 'enclosure... did not lead to 
more livestock' based on the cross sectional 
comparison of open and enclosed 
parishes. 8s 

These comparisons around 18oo are 
mostly between parishes which had been 
enclosed for pasture and arable open-field 
parishes. Another kind of enclosure 
involved the reclamation of light-land low- 
land wastes for arable land. An early 
example of such an enclosure was at 
Canwick, in Lincolnshire, and although 
merely one example it is instructive. 
Following enclosure wheat yields rose by 
only Io per cent, but barley and oat yields 
by 40 and 78 per cent respectively. The 
m o s t  significant change, however, was with 
livestock; the numbers of sheep rose by 33 
per cent and the value of their output 
increased by an astonishing 590 per cent. 
This was because flocks kept only for 
folding on the arable and for their wool 
were replaced by flocks of improved breeds 
of sheep which were better fed with fodder 
crops and kept primarily for their m u t t o n ,  s6 

Wheat yields are but one indicator of land 
productivity and ~ven the widespread 
introduction of fodder crops may not be 

s~ General Report tm Enclosures drawn i F by order of the Board of 
/[~riculture, 18o8. 

84 lbid, p 254. 
s~ Allen, Enclosure aud the Yeoman, pp I t4, t l 7-8. 
S~Geneml Report oil Enclosures, pp "7o-1. For the economics of 

different types of enclosure see i&m, pp 286-9; Wade-Martins, 
Bla& Faces. 
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the most appropriate index of land 
productivity. 

This is not to argue that agricultural 
improvement was impossible without 
enclosure. New methods were introduced 
within open field systems and groups of  
villagers could agree to change their ways 
within the confines of  common property 
rights. But enclosure accelerated the pro- 
cess dramatically, gave ilrunediate oppor- 
tunities to make new profits, and the 
transformed landscapes it produced were a 
constant reminder that a new agricultural 
order was in place, s7 

X 
In the face of so much evidence to the 
contrary why is it that so very few his- 
torians now credit the agricultural develop- 
ments in the century after 175o as being 
revolutionary? Undergraduate historians 
often adopt an uncritical tendency to 
believe that 'newer is truer', that the more 
recent references on (or not on) their 

s7 Devine, Transformation qfRural Scotland, pp 51-2. 
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reading list are more likely to provide them 
with a more 'correct' answer. This is associ- 
ated with an implicitly Whiggish notion of 
progress applied to the writing of  history; 
that for some reason today's histories neces- 
sarily improve upon those of  the past. It 
would be unfortunate if this undergraduate 
ideolog'y persisted and became embodied 
in academic publication for it is clearly 
fallacious. The range and quality of histori- 
cal evidence can improve, as can historians' 
techniques for processing that evidence; 
but, ultimately, the issues for historical 
judgement remain the same: what is the 
quality of the evidence available and to 
what extent does answer the questions 
at issue. 

The verdict of this paper, that the agri- 
cultural revolution did not get underway 
until the eighteenth century, echoes the 
views of an earlier generation of  historians 
although it is based on such new evidence. 
That evidence overwhelmingly favours the 
century after 175o as the period of most 
rapid and fundamental change in output 
and productivity, which were associated 
with equally unprecedented and funda- 
mental changes in husbandry. 
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