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� Chapter 2

Irrigation and Land Drainage in the
Venetian Republic during the Sixteenth and
Eighteenth Centuries

Agricultural Development of the Venetian Terra
Firma during the Sixteenth Century: The
Lombard Provinces
Various recent studies have cast new light on that process of ‘re-
feudalisation’ which occurred during the sixteenth and seventeenth
century in Italy and elsewhere when, faced with sluggish trade and
manufacturing sectors that were losing in profitability, urban capital
‘fell back’ upon investment in agriculture. Though an undoubted
reality, this phenomenon is not to be seen in purely negative terms,
especially when one looks at the general picture of the European –
and, particularly, the Venetian – economy around the middle of the
sixteenth century. In fact, this re-direction of urban capital was due
less to a slackening-off in Venetian trade than to the steady upward
trend in cereal and agricultural prices that had begun around 1520 in
concomitance with the undoubted demographic growth of the
second and third quarter of the century.1 As Braudel comments ‘it
was the increase in prices and agricultural profits that drove
Venetian capital onto the mainland’; though he also underlines that
‘land ownership was not a step towards social elevation; it was only
a question of investments and revenues’.2 The same general point is
made with regard to sixteenth- and seventeenth-century Milan by De
Maddelena, when he rejects ‘the widespread accusations that the
countryside of the region had a ‘narcotic’ effect upon enterprise and
capital, drawing them away from profitable investment within the
city and thus initiating the socio-economic decline of the Milanese



state’. In effect, in sixteenth-century Lombardy, as in the Venetian
Republic of the day, this shift towards the countryside reflected a
clearly chosen strategy of the industrial and mercantile
‘establishment’.

In Lombardy, the stimulus thus given to agriculture and the
organisation of agricultural activity was unique within Europe, while
the effects within the Venetian Republic were less remarkable.3 It is,
therefore, important to look at the significance of land reclamation
and irrigation projects within the Venetian Republic, asking why the
Venetian nobility focused more on the former (land reclamation)
than on a modern system for the use of water, which would have
resulted in an increase in agricultural productivity. In Lombardy, on
the other hand, land reclamation had a much less significant effect
upon boosting productivity and earnings than did the spread of
irrigated meadows and rice as a crop: as Aymard and Basini
comment ‘water use in Lombardy was much more productive than
it was elsewhere, due both to the level of technology used and,
perhaps, to the level of investment’.4

In effect, throughout the world, modern agricultural development
rests on an increase in irrigated meadow-land and herd size (to
supply urban meat markets and provide fertilisation for the soil) and
on crop diversity and rotation (to break out of what has been called
the ‘blocage céréalier’). Of course, higher wheat production would
long remain the number-one priority of European agriculture, and
there was great reluctance to adopt a revolutionary ‘field grass
system’ such as that which began to be fully operative in England in
the sixteenth century; in Lombardy itself – and even more so in
Tarello’s Brescia – the introduction of fodder into the crop cycle was
predicated primarily on the need to increase cereal crop production.
Nevertheless, whilst in sixteenth-century France the demand for
corn would effectively paralyse the development of livestock herds,
in other areas of Europe – fifteenth and sixteenth-century Holland,
late-sixteenth-century England, or the Lombardy plain areas of the
fifteenth/sixteenth century – there was a marked trend towards an
increase in meadow-land and irrigation. For example, from the
middle of the sixteenth century to the beginning of the eighteenth,
fodder crops in Lombardy increased by 320 per cent, and whilst
there was a decrease in areas of permanently-irrigated meadow-land,
there was a sizeable increase in cereal/fodder rotation and a clear
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improvement in the agricultural techniques used in growing crops.5

Even the spread of maize as a crop did not undermine the central
role of fallow-land in rotation cycles as it occurred at the expense of
the less important cereal crops.

In the Venetian Republic development was not so clear-cut. In
1573 the agricultural land owned by the city’s nobility in the various
areas of the mainland comprised relatively low percentages of
meadow-land: 13.2 per cent in the Vicenza area, 6 per cent around
Padua and only 3.3 per cent in the Treviso area. Such figures do go
up when one looks at the land owned by the actual inhabitants of the
terra firma, but even there the maximum is 18.5 per cent in the
Vicenza area. The limited quantity of permanent or rotation-cycle
meadow-land – whether irrigated or not – meant that the modest-
sized herds of the Veneto had to rely for fodder on the neighbouring
markets of Ferrara, Mantua and Trento; reference has already been
made to the dispute that arose between Verona and Venice in the
period 1529–1557 when the former claimed it was incapable of
meeting the beef quotas set by the Venetian government. What is
more, the fact that share-croppers in the Veneto were not obliged to
provide themselves with the necessary livestock (as they were in the
Bologna region, for example, where they were granted the right to all
the fodder produced on the land they farmed) might well provide
another explanation for the scarce interest in expanding fodder
crops.6 Nor should one overlook here the influence of the fact that
for a long time Venice was happy to meet part of its beef needs from
the well-stocked herds of Hungary, with the result that meat was
never in abundant supply and was expensive (both in Venice and on
the mainland). According to Vera Zimányi, meat consumption in
Venice over the period 1624–1647 never went above an annual
average of 21 kilograms per head (in the mainland cities it was even
lower); admitting the exceptional circumstances of Hungary, she
points out that over the same period, average annual consumption
figures for every single inhabitant of that country were 60 kilograms
of meat, 50 kilograms of animal fat, 50 kilograms of pork and around
600 to 700 litres of milk.7

However there were partial success stories in water use within the
Venetian state, above all in the areas ‘beyond the Mincio’: around
Brescia, Cremona and, to a lesser extent, Bergamo. Thanks to the
irrigation canals drawn off the Oglio, the Garza and the Mella, the
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mediocre soil of the Brescia area was made ‘most fertile in grasses,
hemp, vines and all sorts of fodder’. It was commonly said that the
Oglio was like the Nile, making fields fertile, fattening the land of
meadows and olive groves, and producing fine wines.8 According to
a report of 1563, the Cremona area was no less fertile: three-quarters
of the zone enjoyed the benefits of irrigation, producing hemp (in
1599 it is calculated there were some 500 linen looms), corn, millet
and hay. In the seventeenth and eighteenth century, these crops
would be joined by rice and mulberry, both of which flourished in
the area. Irrigated crops undermined the emphasis on cereals and
vines that would long continue to be dominant in the countryside of
the Veneto as a whole; it is no coincidence that in 1597 stress was
laid on how the area dedicated to vineyards in this province was
rather low owing to the prevalence of irrigation.9

In the Bergamo area, the Brembo and the Serio provided power for
mills, hammers, saw-works and fulling machinery, but the reports of
the rettori [City Governors] make it clear that not all the available
water sources were put to full use: the province was, for example,
not entirely self-sufficient in grain and often had to import from the
neighbouring Cremona area. Furthermore, proposals to channel the
waters of the Brembo and Serio – or use the Lake of Spinone as a
reservoir of irrigation water – fell on deaf ears.10

The Verona Area
In the lands ‘on this side of the Mincio’ – that is, in the Venetian
Mainland proper – the shortcomings noted in the Bergamo area
become even clearer: for example, the failure of numerous irrigation
projects in the upper and middle plain areas around Verona at the end
of the sixteenth century, or the poor performance of the Brentella
canal near Treviso. Comparison of irrigation investment with that in
projects for the draining of low-lying areas – particularly around
Padua and in the Po delta – reveals a sharp bias towards the latter. It
has been estimated (with some approximation) that two million
ducats was spent on land drainage during the sixteenth century
alone,11 whilst the records of concessions by the Provveditori ai Beni
Inculti (from 1556 onwards) suggest only 50,000 to 55,000 ducats was
spent on the actual use of water. Of course, one must also add to this
figure the costs of creating canals, digging irrigation ditches, building
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embankments and other preparation of terrain. As we shall see in the
case of rice-fields, water accounted for about one-sixth of total costs,
and therefore perhaps the above sum of 50,000 to 55,000 ducats for
concessions should be multiplied by six (though for irrigated pasture
land the factor should certainly be lower). Overall, therefore, the
revenue of the Beni Inculti suggests that the amount spent on
irrigation work might be put at around 100,000 to 200,000 ducats.

It is beyond question that there was some significant increase in the
areas of irrigated pasture land, arable land, vegetable plots and, above
all, rice-fields during the sixteenth century. This is particularly clear in
the Verona area, located between the well-irrigated western part of the
Venetian state and that central-eastern area which was less irrigated
and more in need of constant drainage. Here, the local – and to a
lesser extent – the Venetian nobility managed to take advantage of the
numerous rivers and springs of the area to increase the value of their
sizeable estates. There was a profound change in the landscape due to
the massive reduction of waste land, woodland and marsh, with a
large part of the Verona plain being irrigated and land being turned over
to the cultivation of rice. This transformation began as early as the
second half of the fifteenth century, when the local feudal aristocracy
– as well as the mercantile and financial aristocracy of the city – began
the conquest of this ‘agrarian frontier’ which would turn the province
of Verona into the most original example of agricultural development in
the Venetian terra firma. As Giovanni Zalin makes plain, investment in
the agriculture of the area by Venetian patricians amounted to almost
70,000 ducats during the fifteenth century, even if – as Beltrami points
out – their presence here was not destined to grow as it did in other
mainland areas (such as Padua and the Po delta).12 This latter point
would explain why so few of the water-concession holders in the
sixteenth century were Venetians, whilst a much larger number came
from the powerful families of Verona itself, whose role within this
province should not be underestimated. The entrepreneurial
dynamism of the Veronese nobility is clear from the second half of the
fifteenth century onwards, and by the second half of the following
century their awareness of the chances offered by the growing markets
for agricultural produce in Venice and throughout Europe was leading
them to increase output of rice, mulberry, fodder, fruit and garden
vegetables, as well as invest in ways of improving the fertility of their
lands.13
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In the Verona area alone, sales of water for agricultural and
manufacturing use (but primarily the former) in the period 1558 to
1604 accounted for some 29,452 ducats out of a mainland total of
54,837 ducats – that is, more than half – even if, according to one
source, the water purchases in the area made by the Venetian
aristocracy over this period amount to little more than 1,000 ducats
(in 1586 and 1595 the Boldù family paid to irrigate 440 campi, whilst
in 1589 the Cavalli family bought water to create some 60 rice-
campi).14 And even if this source does not include all Venetian water
purchases – for example, the water used by the Donà from 1563
onwards for 50 rice-campi at Albaro; the 150 rice-campi created in the
Colognese area by the Querini in 1560; or the water that the Gritti
must certainly have used to irrigate their estate at Villabella – it does
seem that the lion’s share of the water was being put to use by the
local aristocracy. At the end of the fifteenth century such great
Verona families as the Giusti, the Serego, the Cipolla and the
Sagramoso had already started land reclamation on the left bank of
the Adige – along the Bussé and the Tartaro – and would
subsequently invest substantial sums of money in the creation of
rice-fields and the irrigation of their vines, pastures and arable
land.15 For example, extensive stretches of the Serego estate in the
Cologna area benefited from irrigation that drew on the waters of the
Fibbio and the drainage from other aristocratic estates 16: at Cucca
and Becciacivetta alone the irrigated land was said to total 765
hectares, including 500 rice-campi (between 1570 and 1579 the
Serego paid some 1,350 ducats to the Provveditori ai Beni Inculti).

For their part, some time between 1520 and 1530 the Sagramoso
had followed the example of Teodoro Trivulzio – said to have been the
first to introduce rice as a crop in this area – by investing in land
reclamation, irrigation and the creation of paddy-fields (the Maffei,
another powerful Verona family, probably began to do so shortly
afterwards). However, in this period it was technically almost
impossible to reconcile the needs of rice-fields, land drainage and
irrigation, as one can see in 1599 when the sizeable land-reclamation
consortium in the area between Palù and Isola Porcarizza – headed
since 1561 by the Sagramoso – came under savage criticism from the
Presidents of the Ronca and Tomba consortia located in the area where
the Bussé flowed into the Adige. It was argued that the Sagramoso rice-
fields were causing serious damage to the drained land by drawing

Venetian Land Drainage and Irrigation 67



excessive quantities of water from the Adige – perhaps as much as 50
quadretti – which then overflowed embankments and flooded the
terrain that had been reclaimed with such difficulty.17

The Sagramoso were not the only ones to be accused of exceeding
the water quotas fixed by the Provveditori experts. The Boldieri, for
example, obtained a concession for some 6 quadretti from the
Menago but actually drew off more than 50; true, this latter figure
was calculated in times of heavy rain, but it certainly meant that the
concession-holders had much more water at their disposal (the
Boldieri were also accused of cultivating some 800 of their 2,000
campi with rice, whilst the original concession had authorised only
500). The Provveditori, always seeking to protect their revenues,
clearly took these charges very seriously, but Orazio Boldieri – who
personally oversaw ‘the rice-workers and the other seasonal and
permanent labour’ – replied that the agreed area for rice-fields had
been exceeded because an attempt had been made to use not only
the purchased waters of the Menago but also other spring water, in
an experiment that had turned out to be a costly failure. What is
more, his brother, Francesco, who had herds of cows and horses, had
leased some 300 campi of pasture land which he had then discovered
sloped downwards at the centre; hence he had made them over for
the cultivation of rice.18

Further confirmation that aristocrats personally ran their own
estates comes from the development of different types of contract
during the sixteenth century, resulting in ‘hands-on’ estate-
management by property owners, with a resultant reduction in the
number of long-lease tenants and the traditional access to open fields
and natural resources. The Bonetti, for example, totally abandoned
trade for farming – as their ‘neighbours’ pointed out with some
acrimony19 – and the list of those who became more active in
agriculture would include some of the greatest names of the Verona
aristocracy (owners of the largest and most profitable rice-fields) as
well as recently-wealthy bourgeois.20

The ‘race for water’ that emerged so clearly in the second half of
the sixteenth century involved not only the digging of water channels
but also the harnessing of spring water. Although far from easy to
raise to the surface, this latter was exploited precisely because river
water was an expensive resource contested by so many.21 And just
how expensive water might be can be seen from the fact that, in
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optimum conditions, experts estimated it at 200 to 250 ducats per
quadretto, with the smaller landholders – for example, the Cermisoni
brothers who purchased 500 ducats worth of water in 1559 – paying
in instalments. However, the very existence of such staggered
payments reveals that the profitable exploitation of this valuable
resource was not limited to the city’s aristocracy.22

Rice
Amongst all the irrigated crops, rice occupied the largest areas and
drew the largest amount of speculative capital in the Verona area. The
middle and lower Po valley regions – together with the dry and
gravelly upper plain area above the zone of the water springs –
underwent irrigation on some scale, with benefits for pasture land,
arable crops, vineyards, mulberry plantations and broli (fruit and
vegetable gardens), all of which often resorted to water concessions.23

However, it was rice – particularly in the middle and lower Po valley
areas – which spread most extensively as a crop. Nevertheless,
comparison of the Verona area with Piedmont and Lombardy reveals
that in the former rice had nowhere near the same role as a stimulus
of agricultural development. Between 1558 and 1604, 1,448 hectares
were given over to rice-fields in the Verona region24, some 0.46 per
cent of the entire surface area of the city’s province (3.096 km2). This
compares very well with the percentage that emerges from a similar
comparison made with regard to Lombardy at the end of the sixteenth
century by Pugliese and De Maddalena (0.5 per cent). However, by
the beginning of the eighteenth century, the percentage of total area
given over to the cultivation of rice in the latter region had increased
almost sevenfold to 3.4 per cent.25 In effect, a more flattering term of
comparison for the Verona province would be others in the lower Po
valley area – for example, Ferrara and Mantua. At the end of the
eighteenth century, in fact, the total area of rice-fields in Mantua
(4,216 hectares) was still lower than that in the Verona province at the
end of the seventeenth (4,965).26

When considering why, in spite of the high initial costs, rice was
preferred to other crops, one has to bear in mind its persistently high
returns (up to two to four times more than corn or maize) as well as the
fact that rice could figure as part of a crop-rotation cycle. What is
more, the agricultural entrepreneur required only a limited permanent
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workforce, being able to employ seasonal labour for the harvesting,
husking and threshing, thus restricting his wage bills to certain periods
of the year. However, the role of many variables is yet to be fully
clarified. How high a part of initial costs was accounted for by water?
In discussing a later period – the end of the eighteenth century – Luigi
Faccini says that the costs of water and its delivery/transport
amounted to some 15 per cent (allowing for depreciation) of all the
expenses a rice-grower had to meet during the course of a year.27

Venetian government experts calculated in 1655 that about 10 ducats
were needed to set up a rice-campo (the actual figure given being 1,000
ducats for 100 campi). This would include the costs of digging
channels, raising embankments, connecting them with the irrigation
canal and actually purchasing the water (to this were to be added
another 600 ducats per year for running costs: the wages for the risaro
[rice farmer] and for the occasional labour and so on).28 In another
case – the rice-fields set up by Pietro Zenobi in 1655 – the government
experts assessed total costs at 220 ducats – a good 200 of which went
for the water concession (that is, 90 per cent of the total). One gets
therefore the clear impression that the 15 per cent estimate for
eighteenth-century Lombardy could rise sharply in other contexts,
above all in the years when there was a high demand for water (the
period of agricultural growth when the rice-fields were being set up).29

The high yields associated with rice are to be seen in conjunction
with the growing demand for cereals within the Venetian Republic
and abroad. But whilst wheat was a crop largely grown for local
consumption (and subject to restrictive legislation), rice was much
more of a market crop, providing aristocratic land-owners with a
high return on their initial investment, particularly after the sharp
increases in prices at the end of the sixteenth century. Although
there has been no comprehensive study of rice consumption, it does
seem reasonably certain that it was seen as a luxury replacement for
wheat. Even if in times of shortage, rice might also be used to make
loaves that were sent to the Levant to feed galley slaves – and was
therefore subject to the same norms regarding commerce and
consumption as other cereal crops – it was some time before it
become part of the popular diet (for example, in the pea risotto
known as risi e bisi). Proof of just how long it maintained its status as
the chosen food of the urban classes is to be found in the fact that a
substantial part of the crop found its way to market: most of the rice
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from the Verona province (in 1584, some 100,000 minali = 2,860,100
kilograms) was shipped to the port of Venice, where it was joined by
the (perhaps even larger) amounts imported from Lombardy.30 This
‘boom’, however, very soon drew attention to other aspects of rice
that were far from positive: the unhealthy air in the neighbourhood
of the rice-fields; the destruction of pasture land; the shortage of
other cereals and fruit; the detrimental effect on the diet of the poor
(although the number of rice-fields continued to increase, so did the
price of the crop, and thus consumption at the lower levels of society
dropped).

All of this led to the decree of 17 September 159431, which
undoubtedly slowed development of rice production in the Verona
area (and throughout the Venetian terra firma) for some decades to
come, its effects being aggravated by the stagnation of the early
decades of the seventeenth century. The same train of events can
also be seen in Lombardy, where restrictive legislation was
introduced some twenty or so years before – the result of the same
sharp clash of socio-economic interests between the large land-
owners and the local population, which had stimulated a lively
debate as to the health risks posed by rice-fields.32 As for the
Venetian Republic, the legislation meant that, from 1594 onwards,
rice-fields could only be created in low-lying marshy areas and
certainly not on reclaimed land along rivers – a restriction that led to
a sharp inversion in the growth trend of the previous decades.33 The
‘destruction’ of rice-fields in the Verona area was, however, less
extensive than in other areas of the mainland Republic – for
example, around Vicenza. Perhaps one reason for this was that the
local aristocracy had always been viewed as forming an intimidating
political group, and great prudence was required before making any
moves that might clash with their economic interests.34

Other Provinces of the Venetian Mainland
Both irrigation and rice plantation became features of agriculture in
the other provinces of the terra firma during the course of the
sixteenth and seventeenth centuries, even if they affected more
limited areas. In the zone around Vicenza, irrigation was present from
the upper plain lands of the north-west to the Brenta in the east.
However rice-fields tended to be concentrated in the bassa [lowland
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areas], with some exceptions to the north of the city and along the
banks of the Brenta itself.35 Up to 1595 a total of 774 hectares (2,000
campi) were sown with rice, around one-half of the figure for the
Verona area (1,448 hectares).36 As a result of the 1594 decree,
however, the number dropped substantially – by about 40 per cent
(320 hectares) – due to enforced closures.37 Thus, as elsewhere in the
Venetian state, rice in the Vicenza province over the coming decades
would make only a limited contribution to meeting food needs. By
1794 Vicenza was nevertheless producing 36,206 bushels of rice,
which put it in second place – but a long way behind – the province
that continued to be the main rice-growing area of the Republic:
Verona (88,621 bushels).38

In Vicenza, too, the Venetian landowners – whose estates here in
1661 actually totalled 1,000 hectares more than in the Verona area
(10,079 hectares as against 9,141) – had less resort to the Provveditori
ai Beni Inculti than did the local aristocracy: in 1594–5 only nine of
the rice plantations in the Vicenza area were owned by Venetian
noblemen and five of those would be destroyed after the 1594
decree. The only ones that remained in production were those
owned by the Grimani at Carmignano (100 campi); by the Pisani at
Bagnolo (300 campi); by the Priuli at Villa del Ferro (Sossano), where
rice alternated with wheat in 343 campi shared with the Dolfin; and
by the Balbi at Saianega (100 campi, laid out as a rice plantation
around 1580).39

Expenditure on water tells the same story, with the Venetians
falling far behind the local Veronese nobility; although there were
exceptions, for example the 600 ducats paid by Zuanne Mocenigo to
irrigate his fields near Marostica.40

In the province of Padua the major concession-holders for the use
of water were Venetian patricians, as might be expected given their
extensive presence in this area as land-owners (with estates totalling
some 66,236 hectares in 1661). However, even here the purchase of
surface water was not widespread and concerned some few hundred
campi (arable, pasture land, rice-fields) as against the approximately
100,000 campi that were drained for agricultural use here during the
sixteenth century. There were attempts to introduce rice-plantations,
but they did not meet with much success. For example, Girolamo
Grimani stirred up the protests of the Gorzon land-reclamation
consortium because of the damage caused by his plantation;41 and
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though we do not know the response to the applications made by
Piero Marcello, Bartolomeo Querini and Piero Morosini to develop
rice plantations at Masi, Piacenza and Castelbaldo – using the
drainage from the Grimani plantation as well as water drawn from
the Gorzon and Adige – they were probably as unsuccessful as those
made by Girolamo Barbarigo and Antonio Cavalli. All in all, water
sales in the Padua area between 1558 and 1604 did not go above one
thousand ducats, a more than modest sum.42

Numbers alone would suggest that irrigation was pursued no more
actively in the Treviso area; but this is a case where the official
concessions granted are a poor illustration of the actual historical
situation. In fact, irrigation was much more extensively practised
than was indicated by the approximately 1,500 ducats received in
payment for concessions in the second half of the sixteenth century.
This was largely due to the fact that, thanks to the Brentella canal,
the Treviso province comprised a sizeable area of irrigation (in the
north-west), within which water distribution had taken place in the
fifteenth and sixteenth centuries. According to figures for 1572, the
Brentella consortium covered some 2,446 hectares83 (Raffaello
Vergani argues that in 1595 only 4–5 per cent of the area of agrarian
land, at that date around 23,000 hectares, was being irrigated).43

Certainly, this fell far short of what had been expected of the project.
And if one bears in mind Bruno Caizzi’s estimates that, as late as
1937, the land in the Treviso area requiring intense irrigation
amounted to 12,000 hectares, one can see that the thirst of this
terrain had only been partially satisfied.44

This problem is linked with that of herd size in the Treviso
province. Even if some scholars (for example, Jean Georgelin) argue
that it was large enough to supply meat needs during the course of
the eighteenth century, one should not forget that a large part of the
livestock was ‘in transit’ (from Austria and Hungary), feeding here
before passing on to slaughterhouses in Venice.45 If the pasture lands
of the province were sufficient, it was probably due to the
transitional nature of the livestock grazing.

As far as rice is concerned, the few attempts to create plantations
in Treviso (at Oderzo, Castelfranco, San Donà) were faced with the
limits imposed by the Venetian Senate.46

As in Bassano, it was market-gardening that was more prevalent
here, occupying part of the grounds of the numerous villas owned by
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the Venetian aristocracy; there were numerous broli of even 20 to 30
hectares within the larger estates that were extensively irrigated.
Nevertheless, it is probable that artistic considerations prevailed over
agricultural in the laying-out of the grounds of Venetian villas. 

Water concession-holders also included small land-owners, who
however rarely irrigated pastures and vegetable gardens of more
than 2 to 3 hectares.

In Friuli and the Po delta there was an almost total absence in this
period of irrigation and rice plantations; these would only expand in
the latter area during the course of the eighteenth century (in the
sixteenth, Feliciano Perona wrote, ‘In the Polesina, it is universally said
that there are no rice plantations or irrigation – and for all I have
ridden over and seen [a lot] of the area, I have encountered none’). As
shown by the extensive literature on the subject, land reclamation
here would have required greater financial investment than elsewhere.
As for Friuli – where the area of the bassa, with its ample supplies of
water, would have been particularly suitable for the crop – there were
only two attempts to set up rice plantations, both of which came to
nothing (in 1595 the 60–campi plantation created seven years earlier
some two miles from San Vito al Tagliamento was made into pasture
land, whilst the 120–campi plantation at Prata di Pordenone, owned by
the nobleman Giovanbattista Bernardo, proved to be insufficiently
supplied by the 3 quadretti of water drawn off the Cellina47).

The Crisis of the Seventeenth Century
Investments in water purchases within the Republic dropped in both
number and size during the first decade of the seventeenth century,
signalling what is generally regarded as a slow-down – if not a reversal
– of the expansive trend of the sixteenth. Wallerstein, however, sees
the seventeenth century as marking only a temporary pause in the
growth of the capitalistic world-economy that had reached maturity
over the previous one hundred years;48 and this idea of an essential
continuity between the two centuries is undoubtedly proved by the
fact that a new phase of expansion would begin very quickly. Given
the different dates for this slow-down and subsequent new growth
within the various states of Europe and Italy, it is perhaps legitimate to
wonder whether this variegated crisis formed a single whole. What is
certain is that agriculture within the Venetian Republic did not enter
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its period of stasis until the decades 1600–1610, when the difficulties
caused by weather conditions and food shortages that had occurred
around 1590 had been overcome. This was only partly due to a drop
in population; the plague of 1575 had had a dramatic effect upon
numbers, without however significantly depressing demand and,
therefore, prices (the Republic differed from the other states of north-
western Europe – and even southern Italy – in having managed to
contain the situation up to the end of the century).49 However, the
drop in investment in the next few decades is shown from the
irrigation revenues of the Beni Inculti50: 29,047 ducats for the period
1605–1645, as against 54,837 ducats for the period 1558–1602.51 The
fact that numerically there was an increase in concessions during the
first half of the seventeenth century (428, as against 384 in the second
half of the sixteenth) is misleading as they involved much small areas,
especially in the province of Vicenza. Concessions there actually
doubled – from 142 to 280 – but only 109 rice-campi were added to the
1,176 still in production at the end of the sixteenth century: the total
area planted with rice in 1645 amounted to just 496 hectares.52 The
situation in the Verona (and Cologna) areas seems to have been better,
where the Venetian Senate ratified the conversion of a further 944
campi (283 hectares) for rice production as they were judged low-lying
and marshy; the total area of rice plantation here in 1645 was 1,731
hectares.53

There was no increase at all in rice plantation in the Treviso, Friuli
or Padua areas, where the slump in irrigation itself is clear from the
fact that water purchases totalled only a few hundred ducats. In the
Padua province, such irrigation as there was remained the preserve
of the Venetian nobility – the Barbarigo, the Contarini, the Pesaro,
the Corner and other families – whereas in the Verona and Vicenza
areas there were few exceptions to the rule that it was the local
nobility that played the leading role in rice production and
irrigation.54 Overall, what emerges in this period is the consolidation
of large landed concerns, with a static focus on extensive rather than
intensive agriculture and a tendency to live off the status quo until
market conditions improved. Small-scale concessions did not,
however, disappear altogether: in fact, it is no coincidence that, with
the modest capital they required, they form the majority of
concessions in the first half of the seventeenth century. Nevertheless,
in the case of rice, the difficulties of withstanding a situation of
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falling demand and prices were all too clear:55 attracted to this crop
by the favourable agricultural/economic circumstances of the second
half of the sixteenth century, the small- and medium-sized
agricultural concerns were now in no condition to meet the high
costs involved in cultivating rice ‘[given that they rested] on the
traditional principles of mixed agriculture and estate self-sufficiency.
The way for large-scale agricultural enterprises thus opened up
automatically’.56

The low point of the seventeenth-century crisis as far as the Venetian
Republic is concerned comes around 1630, coinciding with a serious
plague outbreak of that year. However, if it is legitimate to take
irrigation as an index of agricultural activity as a whole (especially
given the weakness of other such indices – for example, tithes – and the
absence of sufficiently wide-ranging regional studies of fluctuations in
wheat prices57), it seems that the 1640s saw a new influx of capital and
entrepreneurial energy into the countryside of the terra firma. In this
period, the average of one to two concessions per year would increase
slowly but surely; and this is further borne out by the taxation
calculated for each irrigated campo (which passed from the 3 ducats per
campo which had been maintained right up to 1631, to 4–5 ducats and
then, as early as 1641, to 10 ducats). The solidity of this upward trend
remained uncertain until the 1650s; but it seems clear that the years
1645–46 marked a turning-point. Very probably it was the supplies
required for the War of Candia (1645–1669) that pushed agricultural
production levels up to what they had been before the crisis. Another
factor in this new influx of capital into agriculture may have been the
up-turn in population figures following the plague.57

If the above conclusions are correct, then the Venetian Republic
was one of the first states in Europe to move beyond the agricultural
stagnation of the first part of the seventeenth century, which Le Roy
Ladurie describes as ‘the bitter fruit of war, taxation, weather
conditions and perhaps the breakdown in the monetary system’.
Another comparably early recoverer was Spain, where there was an
improvement in agricultural production from 1645 onwards; at the
other end of the scale comes somewhere like Southern Italy, where
the crisis in the sector lasted up to 1690.59

In the Venetian Republic there were encouraging signs in land
reclamation, with a return to projects of a certain scale (even if it is
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true that throughout the early decades of the century there was no
excessive slump in agricultural activity but only a sharp drop in the
capital invested). As mentioned above, the War of Candia had a
significant influence, coming as it did in conjunction with the sale of
common lands (above all, in the Po valley area).60

The increase in the number of water concessions led to a
concomitant increase in total revenues for the Beni Inculti during the
period 1646–1700. Though in many cases these were confirmations
of old use rights, one has the clear impression of increased activity
and expansion. Even taking into account inflation, it seems that the
overall sum of 66,732 ducats collected in the period marks a return
to – if not an improvement on – the sum collected during the second
half of the sixteenth century (54,837).61 All the various provinces
were affected by this phase of expansion; however, once again, it was
more modest in the areas of Padua, Treviso and Friuli. In the
province of Vicenza, Beni Inculti revenue totalled 15,394 ducats,
which may not have been exceptional but is noteworthy for other
reasons: a growing amount of the water purchased was in fact
destined to power paperworks, sawmills, hammers, spinning mills
and, above all, flour mills. It would seem that in this period of
fundamental importance for the history of the Republic a sharp
division of roles was appearing within the economy of the state, with
the province of Vicenza becoming predominantly proto-industrial62

and that of Verona predominantly agricultural. The latter, in fact,
invested a good 44,582 ducats in water purchases (66 per cent of the
total for the Republic), thus confirming and continuing the brilliant
performance of the sixteenth century.

191 (40 per cent) of the 486 concessions granted in the Verona area
were for rice plantations (as opposed to 47 in the Vicenza area, 8 in
the Padua and 3 in Friuli); and by the end of the century a further
3,234 hectares (10,772 rice-campi) had been added to the 1,731
already dedicated to rice production in the Verona area in 1645.
Assuming that there were no substantial reductions or changes of
use in the land covered by the 1645 figure, this means that the total
rice-growing area within the province was 4,965 hectares (triple the
1,448 hectares in use at the end of the sixteenth century). And
though the increase in the Vicenza area was on a lesser scale, the
figure for the end of the seventeenth century (1,000 hectares) is still
more than double the 454 hectares at the end of the sixteenth.63
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The expansion of rice as a crop led to important improvements in
agricultural practice, especially within the Verona area, with rice
being part of a two- three- or four-year rotation cycle involving
wheat, maize, fallow land and pasture.64 It seems, in fact, that this
increase in the use of rice as part of a crop cycle represented a
technical advance on permanent rice-fields; however, even these
latter – with rationalised periods of ‘fallow’ and re-fertilisation –
could be just as productive.65

Similarly, how can one not see a sign of progress in both
technology and productivity in the applications to the Venetian
authorities for permission to dedicate ever larger expanses of land to
profitable crop-rotation? Or in the growing demand for water from
rice plantations that had not increased in surface area? And when on
looks at the concessions granted, one gets the clear impression that
the Venetian Senate and the Provveditori fully approved of the way
things were developing. The old decree of 1594, which limited rice
fields to low-lying terrain, was no longer respected: rice plantations
now expanded into ‘pasture land’ and ‘non-productive (sic) raised
land’, whilst old applications were granted or else permission was
generously given to ‘irrigate and create rice plantations freely’.66

Once again, such plantations were highly profitable.67 In 1651 the
state’s experts estimated the average income per campo for a rice
plantation as 7 ducats, double that from normal arable land; in 1682,
Giammaria Sagramoso declared an income of a good 300 ducats from
just 30 rice-campi at Palù.68

Given that circumstances were improving, the numerous families
of the Verona nobility once more turned their financial resources and
speculative acumen towards the countryside. Whilst one does not
intend here to make any revolutionary claims, exaggerating the
contribution that the aristocracy of seventeenth-century Italy made to
stimulating entrepreneurial activity, it is important to underline the
error of those interpretations which see the nobility’s role in the
countryside as being merely parasitic. On the contrary, the case of the
Venetian terra firma – and of the province of Verona in particular –
reveals the existence of a patrician class that was ready to venture
beyond the safety of the land-rents in which it had taken refuge
during the stagnation of the early part of the seventeenth century,
once market conditions made a more active presence in the
countryside potentially profitable. Just as in the neighbouring
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Lombardy at around the same time69, one sees a return to the direct
management of agricultural estates that had proved so successful in
the past.70

This period also saw the aristocracy of Venice and Vicenza
becoming more active in the countryside. Slowly but surely, the
patricians of the capital became a more capillary presence within the
terra firma (as one can see from the growing number of water
concessions held by such families as the Duodo, the Grimani and the
Balbi).71 And in the Vicenza area greater dynamism is to be seen not
only in the activities of the important families – such as the Trissino
and the Da Porto, etc. – but also in those of the wealthy religious
institutions of the city.72

Irrigation and the ‘Agricultural Revolution’ of the
Eighteenth Century
The eighteenth century saw continuing use of those surface water
supplies which, regulated by the Provveditori ai Beni Inculti, had
enabled the Republic to increase the area of its irrigated pasture land
and establish rice plantations. However, exploitation of this water
was yet to lead to the establishment of modern and capitalist-based
agricultural enterprises similar to those which were emerging in the
regions of northern Europe. In effect, the seventeenth century had
been the watershed that marked the clear separation between a
northern Europe that was agriculturally, politically and economically
advanced, and a southern Europe that had failed to break free
entirely of the late-sixteenth/early-seventeenth-century recession
(not that one should slip back into an interpretation of this latter
century as a period of ‘re-feudalisation’, ‘bourgeois betrayal’ and the
‘decline of urban elites’ – all concepts which prevent a proper
understanding of that slow transfer of energy and economic initiative
from the cities to the countryside and the smaller towns). 

Even in this ‘century of crisis’ things were happening in the
countryside of Italy, and of the Venetian Republic in particular,
making it clear that the division between a rich and fertile northern
Europe and an arid and backward southern Europe is far too
schematic. The north of the continent too had its less fortunate
regions as well as those where agriculture was more developed and
crop yields higher (for example, Flanders, Brabant, Zeeland and
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Friesland, all of which were being highly praised by English
travellers by the middle of the seventeenth century, some time
before efforts were made to introduce into England what has been
misleading defined as ‘new agriculture’).

It is no coincidence that from the Middle Ages onwards the more
advanced regions had seen the need for irrigated pasture land, the
cultivation of fodder crops and for more differentiated cycles of
rotation. For a long time one of the most agriculturally-advanced
regions in Europe had been the Po valley, a status revealed by the
‘revolutionary’ teachings of such figures as Camillo Tarello and
Agostino Gallo, which made such a mark upon the agriculture of
Lombardy and the Veneto. The problem was that, in the Venetian
Republic as in other regions of Europe, such teachings were very
slow in becoming widespread; even eighteenth-century England, in
the analyses of Slicher van Bath, emerges as home to a gradual
evolution rather than a sudden revolution in agriculture, with
knowledge gleaned from the writers of Classical Antiquity
continuing to play a role. However, the fact is that in eighteenth-
century England such measures as the introduction of rape and other
leguminous plants into the rotation cycle; the increase in area of
irrigated pasture land and herd size; the upturn in agricultural yields
and the spread in the use of fertilisers – in effect, all of that which
comes under the umbrella term of ‘the agricultural revolution’ –
benefited from a highly-favourable socio-economic situation: more
modern relations of production (enclosures, a very ‘hands-on’
presence of landowners); heavy investment; and government policies
that were very attentive to the needs of agriculture. Nevertheless,
some English historians have been at pains to argue that this process
of development was not as straightforward as some accounts make it
appear. For example, it has been pointed out that the progress
achieved within particular estates cannot be automatically
extrapolated to cover the country as a whole (accurate estimates of
overall production are not available) and that in spite of significant
internal migration there would not be a decisive drop in the size of
the rural population living on agriculture until around 1850.73

This more nuanced picture has to be borne in mind when
attempting to draw conclusions regarding the Venetian Republic and
its failure to implement its own ‘agricultural revolution’.74 However,
one thing is undeniable: the role of water in increasing agricultural
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production. By providing essential fodder for livestock and being the
sine qua non of more complex crop-rotation cycles, this resource was
indispensable to the undoubted development in agriculture within
eighteenth-century Europe. 

And yet even if in 1768 the Provveditori ai Beni Inculti was joined
by another agency – the Deputati all’Agricultura – which was
specifically intended to study ways of increasing yields and herd size
and of introducing new agricultural techniques, the government’s
measures to manage water-use and promote agriculture do not
always seem to have been adequate to the situation. Proposals,
theoretical dissertations and memoranda of a strictly-local focus far
outnumber the genuine steps taken towards agricultural progress;
even if it would be unfair to argue that the Venetian state did not
have an agricultural policy worthy of the name, there was
undoubtedly much greater dynamism in the cultivation and
exploitation of new agricultural land elsewhere in Europe. In
England, for example, Parliament had long played a key role in the
drainage of the Fens, and from the sixteenth century onwards had
permitted those enclosures which stimulated the development of a
market-focused agriculture on privately-owned farmland.75 Of
course, the English model is not always an adequate term of
comparison for the developments everywhere in Europe – for
instance, France76 – but one only has to look at an area such as
northern Germany to see more openness to experimentation and a
shrewder level of agricultural management than one finds in the
Venetian Republic. This is partly explained by the fact that after the
accession to the English throne of the House of Hanover, numerous
agricultural treatises were translated into German and made their
influence felt in the north of the country.77

This does not mean that there were no longer contacts between
Venetian agronomists and those elsewhere in Europe: the works of
Duhamel du Monceau, Johann Beckmann, Albrecht Thaer and
Arthur Young were well known in Venice, where they became the
object of detailed commentary. But, given the absence of figures who
could actually implement innovation, discussion and description
rarely got beyond wishful thinking. Certainly, there were those in
Venice who experimented with new crops, and land-owners who
were directly involved in the running of their estates78, but this was
not enough to guarantee a real turn-around in the productivity levels
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and range of the region’s agriculture. And the fact that the members
of the Venetian aristocracy also controlled the government and the
land-reclamation consortia – dealing with land in which they had
powerful vested interests – inevitably means that an interpretation of
the course of agricultural development here must take into
consideration the political context – and the very Constitution – of
the Venetian Republic.

The Eighteenth Century and the Development of
Rice Plantations
Obviously in discussing the flow of capital investment towards
agriculture in the Venetian Republic – or anywhere else in eighteenth-
century Europe – one also has to take into account the prevailing
international situation. The improvement in this sector of the Venetian
economy from the 1730s onwards should be seen in a wider context,
with the agricultural sector of Europe as a whole benefiting from
increasing population numbers and a consequent growth in cereal
prices. Moreover, in the case of Venice, the end of the seventeenth and
the beginning of the eighteenth century also saw the conquest of the
Peloponnese and the peace treaties of Carlowitz and Passarowitz (1699
and 1717 respectively), all of which gave a boost to the Venetian
economy as a whole. It is no coincidence that this was a period of more
intense agricultural activity and a higher number of water concessions.
As has been pointed out, the second half of the seventeenth century
had already seen a certain recovery from the stagnation of the first half,
with the so-called ‘crisis of the seventeenth century’ being more
circumscribed than the traditional label leads one to assume (even if the
above-mentioned recovery was, overall, a very slow one).

Of course, the expansion of rice plantations within the Veneto was
nowhere near comparable to that of the agriculturally stronger areas
of the Po valley, such as Lombardy and Piedmont (to cite just one
example, between 1710 and 1803 the Vercelli province of Piedmont
saw rice plantations pass from an already noteworthy 8 per cent of
total agricultural land to 33 per cent).79

Once again, within the Veneto it was the Verona and Vicenza areas
that took the lead, with the late-sixteenth-century reservations
regarding this type of crop appearing to be abandoned. Even if every
single document still makes formal reference to the health dangers
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posed by the miasmas raised by rice-fields near residential areas, and
even if there were still anxieties that expanding rice plantations were
taking away arable and pasture land, there is no denying the growth
within this particular area of agriculture. In the Verona area a further
1,975 hectares (6,578 campi) were given over to rice production
during the eighteenth century, theoretically making a total of 6,940
hectares by the end of the century (an increase of about 40 per cent
on the 4,965 hectares at the end of the seventeenth).80 Rice also
spread socially, even if Berengo does point out that in the nineteenth
century domestic consumption of the crop was still ‘concentrated in
urban centres, and largely restricted to the more affluent classes’.81

The wealthier families of Vicenza – the Thiene, the Monza, the
Barbarano, the Capra, the Piovene and the Garzadori – showed no
less an interest in this typically speculative crop: a further 630
hectares (1,634 campi) were given over to rice, marking an
approximately 60 per cent increase on the previous 1,000 hectares
(though still only making a modest 0.60 per cent of the total
agricultural land of the Vicenza province).82

Other areas of the mainland state followed the same trend: Padua,
Treviso and, above all, the Po delta areas (where the first rice
plantations of the eighteenth century were the beginning of the
extensive growth of this sector here in the nineteenth). In effect, as
a result of the diversion of a branch of the Po – the so-called
Portoviro Cut (1599–1604) – the very ground area of the delta would
increase continually due to the greater amount of silt deposited by
the river; and this new terrain presented new opportunities of
profitable investment for the area’s landowners (most of whom were
Venetian patricians).83

In 1766 the Soranzo family were granted a water concession for a
22–campi rice plantation at Lendinaro di Rovigo, whilst the
Mocenigo would flood a further 30 campi in 1778 at Gnocca ‘on the
branches of the Po’. Two years later, Giovanni Battista Mora exploited
the waters of the river to make rich rice-fields of 60 ‘marshy and low-
lying’ campi at Donzella (again in the Rovigo area). 

Favourable economic circumstances meant that even far from
wealthy landowners could invest in rice, as had already happened in
the second half of the sixteenth century, when the better-off amongst
the smallholders had been caught up in the interest in land
reclamation and irrigation.
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The sharpest peaks in the curve that I have tried to chart on the basis
of water-concessions for irrigation and rice plantations come in the
decades 1760–1790. In the first two decades of the century there was a
clear increase in the number of rice plantations; this was followed by a
certain loss of momentum, explained by some as due to strong
competition from the rice-growers of Lombardy and Piedmont.84

Thereafter improving economic conditions would lead to Veneto rice
recovering some ground on the international market; hence, this partial
but significant indicator illustrates and confirms a chronology in which
European – and not just regional – factors come into play.

Over this period this was also a concomitant improvement in
methods of cultivation: many landowners did not just increase the
areas of their rice plantations, they made rice a key part of complex
rotation cycles that were intended to boost yields.

The Trend in Irrigation and Land Reclamation:
Limits of Agricultural Growth
The general trend in the curve of the graph plotting the number of
irrigation projects is the same as that for rice plantations, even if it is
rather more even and less inclined to brusque variations (rice was
more subject to market fluctuations). In both cases one can see a
definite improvement from the 1730s onwards, with difficulties
becoming apparent in the last decade or so of the century.

It is clear that in these favourable conditions both the small- and
medium-sized holdings had greater access to water, with numerous
small plots of just a few hectares (and sometimes even smaller) being
irrigated to improve the fertility of land intended for pasture or
(more rarely) arable crops. Nevertheless, it was still the large
landowners who made the most considerable investments in the
irrigation of pasture and arable land. For example, Alvise and Filippo
Balbi, two brothers of the Venetian nobility, would in 1763 extend
irrigation from 100 to 900 campi in the San Floriano area outside
Treviso (paying the Beni Inculti some 646 ducats), whilst another
important Venetian aristocrat, Nicolò Tron, would have an irrigation
channel dug that added a further 60 irrigated campi to the main body
of his 545–campi property.85

Analysis of the concessions reveals the continuing dependence
upon the rivers of the regions – and the Adige in particular (the canals
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drawn off this watercourse were much more numerous than those off
other comparable rivers such as the Brenta, the Piave, the Sile). And
given that most irrigation canals depended upon river water there
was less resort to spring or underground sources, with increasing use
of mechanical instruments – bucket wheels, pumps and so on – to
raise water (especially from the Adige); even those of limited financial
resources applied for authorisation to install such machinery.86

Nevertheless, the revenue from water concessions for irrigation
remained relatively limited, as can be seen from the fact that
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Water Concession Revenues over Five-year Periods
(in ducats, allowing for depreciation)

For Rice Cultivation Irrigations
1701–1705 duc. 1,725  2,180
1706–1710 “ 1,667  1,345
1711–1715 “ 3,226  2,180
1716–1720 “ 1,318  2,215
1721–1725 “ 558  555
1726–1730 “ 931  410 
1731–1735 “ 1,206 385
1736–1740 “ 1,606  890
1741–1745 “ 998  450
1746–1750 “ 2,505 1,375
1751–1755 “ 1,448 615
1756–1760 “ 1,673  2,805
1761–1765 “ 2,891  3,090
1766–1770 “ 5,411  1,910
1771–1775 “ 3,107  2,230
1776–1780 “ 3,316  2,250
1781–1785 “ 5,814  1,455
1786–1790 “ 5,722  4,380
1791–1795 “ 2,342  2,265
1796  “ 112  —-
1797  “ —- —- 

Total “ 47,576  22,375

General Total “ 69,95187



throughout the century they totalled 22,375 ducats (whilst the
revenue from rice plantations reached 47,576 ducats).

A comparison with the figures for the previous century
immediately reveals the limits of the expansion that took place
during the eighteenth; for if, in the second half of the seventeenth
century, around 66,000 ducats was invested in water concessions,
over the entire eighteenth the figure does not top 70,000 (taking into
account inflation). True, this latter figure does not include
manufacturing uses of water, but even so one would have expected
the total to be rather higher during what is considered to have been
a growth period in Venetian – and European – agriculture. However,
in the second half of the seventeenth century alone, the rice-
plantations in the Verona area increased by 86 per cent, whilst the
figure for the entire eighteenth century is around 40 per cent (the
same figures for the Vicenza area are around 100 per cent and 60 per
cent). Hence, once again, there is a need to review the prevailing
opinions with regard to the two centuries. Morineau has, in fact,
already defined the eighteenth century as a false start, a ‘démarrage
économique manqué’, highlighting the discrepancy between
demographic growth, calls for agronomic development and the
actual investment of technical resources and funds in order to bring
it about (although his argument deals with France, his conclusions
are equally valid with regard to Venice).88

The picture is just as nuanced when one looks at land drainage,
which continued to be an important part of the Republic’s
agricultural policy. The extrapolated data regarding the areas of land
drained by consortia show that one should not underestimate the
importance of this activity; and even though it is clear that some
areas were subject to periodic re-flooding, the overall situation is not
as grim as it at first appears. Whilst it had previously been estimated
that within the Venetian Republic a total of around 150,000 hectares
were drained and reclaimed over the period 1500 to 1800 – with the
figure for Holland over the same time-span being about 280,000
hectares89 – more extensive study of the documentation90 suggests
that the total area of reclaimed land within the various consortia
active in the terra firma at the end of the eighteenth century
amounted to some 188,000 hectares, so the gap between the two
countries must be re-assessed (we shall see below further evidence in
support of this claim).
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Still, in spite of the openness to innovation that can be seen in
published writings, in government policy and in the concession of
patents91, the limits and contradictions in the agriculture of the Veneto
emerged clearly. The impact of agricultural land-use upon the
environment was worrying, and the action of the various land-
reclamation consortia – and even the Provveditori ai Beni Inculti
themselves – were not always adequate. One gets the clear impression
of a gradual breakdown in organisational structure, with a certain
irreconcilable conflict between the various social agents involved in
the maintenance of reclaimed land. The result of this is clear from the
description of the Verona area given in 1738 by the Provveditore
Andrea Longo: many fields that had been reclaimed as arable land had
subsequently become pasture land or even marshland. Similarly, the
land of the Lower Gorzon consortium was described in 1787 as in ‘a
terrible state’, as was the reclaimed land alongside the Brancaglia. The
former, where the consortia members were from Padua and Venice,
had become little more than a drainage basin for the water run off
from the rice-fields and irrigation canals of the Verona area, whilst the
second – where the drainage dams had been designed as early as 1521
– was suffering as a result of miscalculations in the creation of a new
drainage canal.92 And things were little better93 at the other consortia
of the Padua area: the Fratta, the Middle Gorzon, the Upper Gorzon
and the ‘Seven Channels (Prese) of the Brenta’. In the latter area, due
to the level of the last cut off the Brenta, the river actually ran higher
than the surrounding countryside, so the water in the drainage
channels flowed backwards. Throughout the eighteenth century
various attempts were made to remedy the problem – imposition of a
new campatico tax on land-owners and investment in such schemes as
canal-bridges, culverts and moving gates to shut off the channels – but
the hydro-geological imbalance remained.94

Overall, a general state of neglect made it inevitable that canal-
bridges collapsed, drainage channels became blocked and
watercourses overflowed onto land that had taken years to reclaim.
Obviously crops suffered, in particular the hemp that was an essential
raw material for the Venice Arsenale shipyards and was intensively
cultivated in the low-lying Padua area that was criss-crossed by such
watercourses as the Gorzone, the Frassine and the Brenta.95

As far as energy sources are concerned, peat may have been the
subject of various state projects and studies, and have been
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championed by various ‘enlightened’ writers and journals of the
period, but it never achieved the same economic importance as it did
in the Netherlands (in part due to the poor deposits of this fuel
within the Veneto). And in spite of all Simone Stratico’s efforts in
championing what was the key technological innovation of the late-
eighteenth century, the steam-driven drainage pump made little
impact here, owing to restricted finances and the consequent
unwillingness of the Venetian patricians to invest in it. In effect, this
failure to innovate could be seen as symptomatic of their ultimate
decline.96

At an administrative level, there was an equal degree of
uncertainty: in 1728 the consortia members responsible for the
reclaimed land along the Brancaglia failed to achieve a quorum to
vote on the most urgent work required, and thus it was the Beni
Inculti themselves who took on responsibility for measures which
were outlined in a precise Senate decree. In 1790 it was not even
possible to elect Presidents for the Frassine consortium; the Capitano
[Military Governor] had undoubtedly been correct when, a few years
earlier, he had commented that land-owners were more interested in
running their own estates than in carrying out the work necessary
for the consortium as a whole.

If this was the case, it was inevitable that whenever they got the
chance, consortium members would try to get out of paying their
dues to consortium funds. The result of such ‘disobedience’ was the
increasing debt of the consortia themselves, a phenomenon that was
clear from the early decades of the seventeenth century. The
remedies sought for this situation were half-hearted improvisations:
the imposition of special field taxes (campatici), which often the
communities could not pay, or the seizure of goods from the land-
owners who had failed to pay their dues.97 To pay for the more
urgent work, the consortium often borrowed money by mortgaging
land. However, if one looks at the records of those providing such
loans, one finds the names of all the best-known Venetian families;
in other words, those same Venetians who were unwilling to pay
their dues to their particular consortium, granted mortgages which
financed minimal maintenance of the hydro-geological equilibrium
within the consortia areas themselves.98

The scarce political will to undertake thorough-going territorial
measures throughout the plain area of the Veneto – see, for example,

88 Building on Water



the numerous unsuccessful attempts to reclaim the land of the Valli
veronesi – went together with a clear impasse in the very technology
of land drainage (which, as we shall see, also became apparent in
other areas of Europe, in spite of the fundamental developments that
had occurred in seventeenth-century Holland). As Simone Stratico
perceptively observed, Venetian technicians knew ‘no other way of
reclaiming land than through the use of embankments and internal
drainage channels’.99

There is, of course, no doubt as to the historic role and importance
of the Venetian nobility in the management of land-reclamation
consortia: they provided the most investment; they controlled the
largest expanses of land; and they acted as the representatives of the
consortia in relations with the Beni Inculti. In fact, throughout the
seventeenth and eighteenth century, the very structure of consortium
management perpetuated patrician control over land reclamation
and exploitation; even as late as the middle of the eighteenth century
peasant farmers were not only required to dig the drainage and
irrigation channels, but they were also ‘afflicted and further
impoverished … by severe special contributions in money’.100 (For a
long time, the payment of rent ‘in kind’ – wheat, maize, and so on –
had been far from an uncommon practice). Clearly capitalism was
having difficulty emerging in the countryside of the terra firma if an
eighteenth-century account still mentions that, in the management of
their estates, the Venetian landowners limited themselves to renting
out one or two campi to a poor peasant-farmer who lived there in a
miserable hut. At the same time, the tenants had to provide labour
for the safeguard of hydraulic installations (one man for every
twenty campi). In this very burdensome situation, ripe with potential
conflict, it is no surprise if smallholders tried in every way possible
to get out of the maintenance work required by the consortium – so
much so that the magistrates themselves had to force the holders of
large boaria-contract estates to undertake the urgent work on the
drainage and irrigation systems.101

However, it would be historically inaccurate to describe the
situation on the terra firma as one of mere backwardness. First of all,
small-scale landowners continued to exist, even within consortia
dominated by the aristocracy. And secondly, in the seventeenth – and
even more so, the eighteenth – century, the maintenance of
reclaimed land relied not only on the labour of smallholders and
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tenant farmers but also involved outside contractors, who not only
provided ‘fair pay for the workmen’,102 but were also required to
create the necessary infrastructures (‘huts, barriers, strengthening
for dams and river walls, and other reinforcement’) and supply the
necessary materials (wheelbarrows, shovels, ropes, nails).103 Hence,
the situation was more nuanced than it at first appears.

Those in power also took measures which relieved – or were
designed to relieve – the harsh conditions of life that the hydro-
geological imbalance caused the rural population.104 Nevertheless,
those living on land level with – or even below – the rim of rivers and
canals often had to flee their miserable housing to take refuge on
embankments or migrate to safer land.105 This happened most
frequently in that key area stretching from the Verona and Padua Po
valley areas to the river delta and the neighbouring Ferrara; the fact
that this was a border region simply added to the difficulties of taking
any decisive measures to counteract the continual flooding that
occurred, for example, during the latter part of the eighteenth century.
And that general conditions had not improved by the turn of the
nineteenth century is clear when one sees that the 18,000 campi of
fertile land within the old Lower Gorzon consortium had gradually
decayed into unhealthy marsh areas that served solely as fish farms.106

The rural population of the Padua area was not the only one to
suffer in this way. In proposing reclamation schemes, mention was
often made of the contribution they would make to improving health
conditions – for example, as early as 1589 it was observed how the
dredging and embankment of the Vallio near Treviso would not only
help trade but also make the area more salubrious107 – but when
such schemes started to become run-down and neglected, they had
the very opposite effect: by 1634 the decay of the Lugugnana
reclamation near Portogruaro was said to have resulted in the
creation of a swamp that was a threat to the lives of all who lived
there. A century later – in 1763 – the district doctor of this latter
area, Carlo Giuseppe Patrini, would note how such places as
Fossalta, Villanova, Grado, Gussago and Lugugnana had a ghostly air
due to the fact that the local population were gradually abandoning
them. Infant mortality was high; and those who reached old age
were described as ‘sickly, cachectical and scurvy-ridden […] Subject
to terrible verminosis, very few of them have the strength to survive
it’.108
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