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The history of agrarian production in medieval England is richly documented in the many surviving manorial accounts.  Yet while these accounts allow for close study of demesne agriculture, they obscure what was happening on non-demesne lands. Although recent research has sought to understand peasant agriculture though modelling peasant budgets and reconstructing tithe receipts, there remains a tendency to equate demesne farming with medieval agriculture as a whole.
 The misconception that peasant and demesne agriculture did not differ significantly is compounded by a propensity to define agrarian success in terms of yield ratios and market participation.  Analysis of the tithe receipts from the Crowland Abbey manor of Oakington demonstrates not only that peasant and demesne cropping patterns differed, but also that the tools used to measure demesne productivity are inappropriate to the measuring of peasant agrarian success.

Oakington was the administrative centre of Crowland Abbey’s three Cambridgeshire manors, which perhaps explains the surprising detail found in its manorial accounts.
  The most informative of these are the reeve’s accounts dated from 1360/1 to 1398/9, which record amounts of grain received as tithes alongside receipts of grain from the demesne.  In order to address the relationship between peasant and landlord cropping strategies, these receipts have been collected to create two sets of data for analysis.  The problem of the unknown quantity of land under peasant cultivation has here been solved by converting the tithe (t) and demesne (D) receipts into percentages of the total, creating sets of proportional values describing the cropping patterns of the two sectors.
 

Oakington inhabited a flat, undifferentiated landscape more typical of the midlands champion to the west than the East Anglian fens with which it often associated.  Because of this landscape, agriculture at Oakington was practiced on common fields in a three-part rotation that remained essentially unchanged for the entire period covered by the reeve’s accounts.  

Table 1: Example of field rotation at Oakington
	
	Wheat
	Mixtil
	Drage
	Black Peas
	Oats

	1363/4
	Milnfield
	Milnfield
	Milnfield/Westfield
	Westfield
	Westfield

	1364/5
	Morfield
	Morfield
	Morfield/Milnfield
	Milnfield
	Milnfield

	1365/6
	Westfield
	Westfield
	Westfield/Morfield
	Morfield
	Morfield


Given that the late 14th century is considered to have been a period of sustained change in cropping patterns, the rigidity displayed in the pattern of field use at Oakington calls into serious question the adaptability of agricultural systems in areas where communality was the defining feature.
  

To consider for a moment the initial hypothesis that because the demesne and non-demesne sectors were cultivating the same land, there was essentially no difference in their overall systems of production.  Because this model proposes that the only variable in cultivation was the cultivator, we would expect to see correlation linking the two data sets using Pearson’s product-moment correlation coefficient.  Yet this equation shows the only possibly significant result in oats, where, because of the small quantity needed for fodder, the demesne came to rely on tithe receipts toward the end of the period covered.  Furthermore, there is no correlation between the fluctuations in the proportions each crop comprised of the two sets.
  The correlation between the two crops and the average each crop comprised of the total receipts from tithe and demesne lands are summarized in the below.

Table 2: Pearson correlation coefficients between %D and %t

	
	WHEAT
	MIXTIL
	DRAGE
	WPEAS
	BPEAS
	OATS

	
	0.0194
	-0.2477
	-0.1121
	0.3298
	-0.3884
	-0.5946


Table 3: Average percentage each crop comprised of D and t

	
	WHEAT
	MIXTIL
	DRAGE
	WPEAS
	BPEAS
	OATS

	%D
	11.41%
	10.56%
	57.98%
	2.27%
	13.94%
	3.83%

	%t
	6.95%
	7.86%
	66.27%
	0.74%
	14.17%
	1.37%


This does not necessarily mean that there is no correlation.  Pearson only tests linear correlation in a model that considers the relationship between two variables, creating too simple a scenario to accurately reflect the complicated systems of agriculture in which both tenants and lords participated.  A more complex model using regression further tests the relationship between t (peasant tithes) and D (demesne receipts).  Because x predicts y, taking %D as x (the predictor) and %t as y (the response variable), if demesne and non-demesne lands were put to proportionally similar uses, it would be expected that %D would demonstrate a significant relationship with %t.  Again, this is not the case, nor do the results indicate significant response when time or fields are added.

These results indicate that the proportions of crops sown on demesne and non-demesne lands were fluctuating independently of each other, and it can therefore be assumed that some other set of stimuli was affecting cropping patterns. Recent discussion surrounding modes of agrarian production has focused on market opportunities in an increasingly commercialized economy.
  In this, much has been made of the shift to more lucrative pastoral products, the increased sowing of crops meant for commercial rather than consumptive purposes, and changing attitudes towards land management.
  However, using David Stone’s method of examining the relationship between grain prices expressed as percentages of wheat and changes in proportions of crops grown, at Oakington prices do not appear to have affected the acreage of demesne.  It should also be noted that wheat was sold only six times in the thirty-eight documented years, mixtil was sold ten times but at an average of only 10% of the total receipt, and while drage was frequently sold outside the manor, the average amount sold comprised only 11% of the receipt in contrast to the 77% on average which was sent to other Crowland estates.  In fact only peas were routinely sold with any frequency and in any real quantity, being sold outside the manor for all but one year of the period covered, and at and average of just over a quarter of the total amount received.  

But although the demesne was not being cultivated for direct market participation, it cannot be assumed that the non-demesne sector was equally unconcerned with commercial opportunities.  However, the receipts of the tithes show no significant response to the prices received.  Part of this may be because manorial officials enjoyed advantages in marketing their products that would have been unavailable to peasants, but the complete lack of a demonstrable relationship between prices and proportions of tithe receipts using either Pearson or regression analysis points to a disregard of outside markets similar to that displayed by the demesne. What then are we to make of these unresponsive peasant cropping patterns?  The answer lies not in external considerations but in internal perceptions of agrarian success, particularly in attitudes towards crop stability and functionality. 

To measure the success of peasant agrarian production in terms of internal factors, it is necessary to understand the principle part played by Oakington’s position at the fen-edge.  Oakington benefited neither from the vegetation and wildlife of the fens, nor the well-draining soils further inland.  The predominate brown earth Oakington and Milton series display a tendency to waterlogging and gleying.
  In short, the land was flood-prone and offered little in the way of extra-agricultural occupation.  Given this, it should be noted that the primary constituent of the Oakington series, the Lower Greensands, are so called because of the high amounts of potassium-rich glauconite.
  Because potassium plays an important role in regulating the osmotic functions of cells, it is perhaps not a coincidence that in this wet region Oakington was founded on soil best suited to arable cultivation.  Common field cereal cultivation was dependent on pastoral husbandry, which itself was reliant upon abundant grassland for livestock.  Pasture in this region is scarce, and while meadow is always accounted for at the end of the reeve’s accounts, pasture is not.
   The lack of permanent pasture at Oakington is further indicated by the yearly account of land put into the foldcourse, suggesting a system of agriculture in which even the fallowing of fields was strictly regulated to compensate for insufficient grassland to sustain either animal or cereal husbandry.

Maintaining common field cultivation under these circumstances required a ready labour supply.  This was possible at Oakington where small tenant holdings combined with lack of other economic opportunities would have necessitated reliance on wage labour by the majority of the tenants.
 Kitsikopoulos has calculated that even at 18-acres a peasant family would have to find wage-work 80 days out of the year to balance income and expenditure, so the fact that tenants at Oakington were deemed ‘full-landed’ at 15-acres points to a system in which wage labour was of particular importance.
 


Given that the majority of tenants at Oakington would have been unable to produce more than a subsistence-level existence from their lands, the decisions they made with regard to cropping patterns is of even greater significance.  It is in this light that the reeve’s accounts must be examined.  In order to assess peasant attitudes toward stability, proportions of %t have been tracked over time and then considered in conjunction with trends in yields per acre and per seed.  To do this, the yield data have been plotted and the linear trend lines have been compared changes in %t per crop.  The positive and negative trends demonstrated over time in the data sets of %t and each of the yields is summarized in the table below.

Table 4: Trends of crop yields and crop percentages of tithe receiptsa
	
	Yield qr/acrb
	Yield per seedc
	%t

	
	
	 
	

	Wheat
	+
	+
	+

	Mixtil
	+
	+
	+

	Drage
	-
	-
	-

	Black Peas
	/
	/
	-

	Oats
	+
	+
	+


a Showing positive (+) , negative (-), and stable (/) trends. 

b Yield is taken from the amount of grain received per acre as estimated by in the reeve’s Accounts.

c Yield is taken from the amount of grain estimated per acre in the reeve’s Accounts and divided by the amount sown per acre.

The immediate question raised by these trends is whether the receipt of the tithe was in fact simply a function of the increase or decrease in yields.  However, the percentage of overall change in the yields is more marked than the percentage of change in %t over time.  This method tests proportionality rather than real receipts to remove this bias, and because these yields are calculated from the demesne, they are meant to act not as precise figures for peasant yield ratios, but as markers of trends over time.

In view of this, the changes in cropping patterns are significant and show a marked shift in emphasis away from crop stability and toward a willingness to accept high risk for high returns.  Wheat and mixtil had the highest potential yields, but these yields were extremely unstable, while drage and peas were consistently lower yielding, but much more stable in their returns, although drage shows a slight downward trend.  Drage and peas were not only the most stable crops in terms of yields, but also the most flexible in terms of the purposes to which they could be put.  Peas could be used as a green manure, as a nitrogen-fixing ground cover, as a food source for people and fodder for livestock; the dietary importance of drage was in its malt, and it could also be consumed as pottage or fodder.  Yet oats were used only for unprocessed consumption as pottage or fodder, while the most soil exhaustive crops, wheat and mixtil, were only used for human consumption. 

Overall the yields at Oakington were surprisingly high, routinely meeting or surpassing the expected yield to seed ratio.
  The high levels of potassium (K) in the soil would have helped to offset the effects of waterlogging, and because growth in oats can be more affected by low K availability than other crops, the increase in pure cropped oats and their accompanying high yields is unsurprising.  K levels might also explain the increase in mixtil production, as rye is a heavy K consumer.  Additionally, the relationship between nitrogen (N) and wheat productivity is well-known, as is the importance of low N levels in barley used for malting.
  Following wheat and mixtil with drage and oats was an effective method of dealing with changing soil nutrients over the course of the year.  Attentiveness to soil quality is consequently demonstrated by the increasing yields over time in the crops that required the most intensive cultivation.

The tightly controlled foldcourse, the sowing of legumes before fallowing, the preference for less-exhaustive peas, barley, and oats over wheat and rye, and the high concentration of available wage labour, combined with the unusual mineral composition of the soil account for this productivity on demesne lands.  While this does not necessarily translate into equally high yields on the lands from the tithe receipts, most of the same aspects apply—the small-holdings would have allowed plenty of time and attention to be spent on soil preparation, the common fields necessitated the same crop rotation on the same soils, and drage and peas were in fact more prevalent on non-demesne than demesne land.  That the overall changes in %t follow the overall trends of demesne yields is indicative of a level of productivity related to that of the demesne—that this relationship existed solely between demesne productivity and changes in %t and not in changes between %D and %t reveals conscious decision-making processes that, while possibly rooted in demesne agriculture, were not dependent upon it.

Analysis here has shown that there existed no significant direct relationship between demesne and non-demesne cropping patterns. However, further testing of long-term trends reveals a mediated relationship existed through yields over time in conjunction with landscape and the socio-economic circumstances resulting from a culture of small-holding. Even within the confines of the inflexible common fields at Oakington, peasants were able to maintain long-term production strategies through subtle changes in cropping.   These changes shifted the balance from stable, multifunctional, lower-yielding crops to restrictive, potentially high-performance crops with variable yields.  This changing emphasis on the part of peasants with small holdings demonstrates that they had achieved what they considered to be a system of production which afforded them sufficiently dependable returns.  That these cropping strategies were not responsive to outside market prices reveals the inward focus of peasant production objectives on small holdings.  Peasant cropping strategies were thus the result of the interplay between a series of complex biological, social, and structural factors.  It is therefore misguided to define agrarian success solely in terms of maintaining yield ratios or increasing cash flows.  The real measure of agrarian success was not the ability to maintain stability, but the ability of peasants to consciously reject stability in favour of risk.
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