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FOREWORD
In 1958 the annual report of the International Institute for Land Reclamation and
Improvement was issued in printed form for the first time. At the same time it was
decided that in addition to giving a brief review of the Institute's activities (the annual
report proper) the report would in future contain articles or accounts in which consideration would be given to important general aspects of land improvement and to
interesting developments and activities in that sphere in specific regions or countries.
Following Dr. R. Schickele's article entitled "The rôle of land and water development in world food and agricultural progress", which appeared in our annual report
for 1958,the present report incorporates an article on the measurement of basic land
resources; we are particularly grateful to Prof. L. Dudley Stamp, Director of the
World Land Use Survey of the International Geographical Union, for his willingness
to provide this contribution.
Within the framework of our efforts periodically to draw attention to important
land-improvement activities in specific regions, we have this time included an article
on the many-sided and interesting developments in the sphere of land reclamation
and improvement in Spain, a country where the prevailing conditions canbe regarded
as typical in many respects of the entire Mediterranean area. The article is based
mainly on data collected by the two authors in the course of a study-trip to Spain
at the end of 1957.In this connection a special word of thanks is due to Mr. R.
Beneyto, Director of the "Servicio de Concentración Parcelaria", to Mr. J. Garcia
Atance, of the "Instituto Nacional de Colonización" and to Mr. G. Baquero, ChiefEngineer of the "Servicio de Conservación de Suelos", all in Madrid, who were kind
enough to check the article as regards the accuracy of the facts reported and to substitute the most recent data for those which had become obsolete.
W e would also draw attention to an obituary of the late Mr. Aldert Molenaar,

Irrigation and Drainage Specialist in The Food and Agriculture Organization headquarters in Rome, who died during the year under review. The Institute's relations
with this distinguished yet modest man, who performed outstanding work in our
field of activity, were always of the most cordial nature. We are greatly indebted
to Mr. J. P. Dabell for the words dedicated to Mr. Molenaar.
After the customary review of the Institute's activities this annual report closes with
a list of recently published literature. This list makes no claim to being complete
or even selected; it should be regarded merely as an unpretentious beginning of what
will in future be a more systematic announcement of important new publications
in our field of study. We shall be grateful for comments on or additions to this list.

J. M . V A N S T A V E R E N ,

Director, International Institute for Land Reclamation and Improvement
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THE PROBLEM
SOME NATIONAL CONTRASTS
A UNIT OF FARMING OUTPUT
THE CONCEPT OF 'OPTIMUM' AND 'MAXIMUM' POPULATION
WHAT POPULATION CAN A COUNTRY SUPPORT?

THE PROBLEM

The present rapid increase of population, not only in the world as a whole but also
in practically every country of the world, is bringing into prominence what threatens
to be the world's greatest problem: the pressure of the needs of the people on the
land and its resources, especially the ability of the land to produce sufficient food.
With the Chinese Census of 1953 the last of the great 'unknowns' was able to provide
figures which permit the number of people in the world to be known with a margin
of error of not more than 5 per cent. The position is still uncertain in a few countries
of Africa, notably Ethiopia, but it would seem that the world total of people at the
beginning of 1960 can reasonably be quoted at 2.850.000.000. It is not so much this
total, staggering as it may be, that calls for comment as the present net annual
increase. In the last few years, as more details have become available tothe statisticians
of United Nations, this figure of increase has been revised in an upward direction
and now stands at 1.6 per cent per annum. Every year the world adds unto itself a
total of 45.000.000 additional mouths to be fed, which is equivalent to putting on the
map of the world a city of some 120.000 people every day.

For the past three centuries the population of the continent of Africa as a whole has
tended to lag behind in the population race. Internecine strife, the internal and
external slave trade, the widespread prevalence of such killing diseases as malaria,
yellow fever, sleeping sickness and many others, the almost complete absence over
large areas of any appreciation of hygiene or knowledge of preventative or curative
medicine, kept the population from any rapid increase. At the present day there is
reason to believe that the changes taking place in Africa are more fundamental, more
far-reaching, than anywhere in the world. Whereas Sir Alexander Carr-Saunders
estimated the population of Africa as 100.000.000 or 18.3 per cent of the world
total in 1650,by 1800 it had dropped to 90.000.000 (9.9 per cent). The estimated total
of 199.000.000 in 1950, though a marked increase, was then only 8.0 per cent of the
world total.
It is particularly because in Africa the system of land management commonly known
as shifting cultivation but better described as land rotation is so widespread that the
problem of population pressure is likely to become acute in many areas. With a
system of land rotation, for every hectare in actual cultivation, 5—10 hectares should
be 'resting' or in bush fallow, so that it is a system very extravagant of land, and so
long as this system persists many parts of Africa are already 'over-populated'.
2

SOME NATIONAL CONTRASTS

If the land surface of the earth was equally divided between the world's peoples,
the share of each individual would be about 5 hectares. But for the purpose of food
production, out of this total about 20 per cent is too cold, 20 per cent too hot, 20 per
cent too mountainous and 10 per cent lacks soil. This leaves about 30 per cent or
1.5 ha per head of potentially cultivable land having heat, moisture (actual or
available through irrigation) and soil. Out of this, statistics published by FAO show
rather less than 0.5 hectare actually in cultivation. Allowing for non-food crops such
as cotton, jute, rubber and vegetable oils for non-food products such as soap, it may
be said that it takes the produce of rather over 0.4 ha or 1 acre to feed one human
being, averaging the very varied diets, standards of farming and land management
and crop yields. Against this world background it is very interesting to compare some
of the countries of the world and this is attempted in the table on next page.
This table shows at once, incomplete as it is owing to lack of statistics, the extreme
contrasts between countries and especially the great range in land cultivated per head
of population.

Measurement of basic land resources

HECTARES PER HEAD

Total area

World
U.S.A.
Canada
United Kingdom
Netherlands
France
South Africa
Rhodesias
Uganda
Kenya
Tanganyika
Nigeria
Ghana
Sierra Leone
Gambia
Egypt
Japan

J

5.0
5.5
60.0
0.44
0.32
1.32
8.4
16.4
4.0
9.2
10.0
2.9
4.8
3.8
3.6
—
0.44

Land potentially
cultivable

1.5
? 2.4
9.2
0.24
0.24
0.80
—
—
3.60
—
—
—
—
—
—
0.12

Land actually
cultivated

0.44
1.40
1.60
0.22
0.22
0.72
0.60
—
0.40
0.25
—
0.68
1.08
—
0.76
0.10
0.06

A UNIT OF FARMING OUTPUT

It is obviously extremely difficult to compare the output of food between one country
and another because of the great range in crops, in farming techniques and dietary
habits of the consumers. For these reasons I have suggested the use of a unit which
is based on the annual output of a farmer. Even in lands where there is double or
multiple cropping the farmer tends to think in terms of his annual production
whereas the consumer thinks in terms of daily food. The Standard Nutrition Unit
(SNU) is an attempt to marry the two approaches. Provided the food is derived
from a sufficiently varied range of products, a diet which is adequate in terms of
Calories may reasonably include the other components — proteins, trace elements,
etc. — essential to health. The protein intake can be measured and watched; déficiences in certain 'protective' substances may be corrected with comparative ease.
But the Calorie intake, in fact the intake of fuel to run the human body, must be
adequate. If the farmer produces 1,000,000 Nutrition Calories a year, the preparation

of the food substances he produces are reduced in the course of such preparation
as milling of grain, and the cooking of most foods, by about 10 per cent to 900,000
Calories available for consumption. This is 2,460 Calories per day, which may be
taken as a reasonable world standard, so that a farm production of 1,000,000 Calories
per annum has been selected as the Unit-adequate food for one person. By converting all foods produced to this unit, it is found that the world as a whole is
slightly undernourished — with a production of 0.75 SNU per acre or 1.87 per
hectare. The diet of a country like the United States, dependent so largely on meat,
is extravagant of land with an output of 1.0 SNU per hectare. In most African
countries it rises to 2.5 — rather above world average for each hectare actually cultivated, and in Egypt as much as 10. Even this is not up to the 17 or more of Japan,
depending so largely on multiple cropped rice. This Unit affords a measure of the
"carrying capacity" of land in terms of human population — ranging from 1 per
hectare of improved farm land worked in an extensive system for the production
largely of meat, milk and cereals in the United States to 17 or more in Japan from
rice land, but where vegetable protein from beans has to be supplemented by protein
mainly from fish and where very little meat enters into a somewhat monotonous diet.
4

THE CONCEPT OF 'OPTIMUM' AND 'MAXIMUM' POPULATION

Much confusion exists in the concept of 'over-population'. If the Japanese are able
to produce 17 SNU per cultivated hectare, this is equivalent to 1,700 per square
kilometre, which becomes the maximum density. Anything beyond this in the
country and it is 'over-populated' in that it cannot support more persons on its own
land unless either (a) the area of cultivated land can be extended and/or (b) production can be made more intense. This is one measure of both "carrying capacity"
of the land and "over-population", presuming no foreign trade. Similar very high
densities based mainly on subsistence agriculture are afforded by China, India and
Egypt.
The world trend, however, is steadily away from subsistence agriculture. More and
more, with mechanization and chemicalization, farming is becoming a specialized
occupation for specialists. The new approach is to ask what labour force (and so,
indirectly what population) is needed to produce the maximum output from the
land based on a fully commercialized agriculture. To support the Primary Rural
Population actually engaged in the work of production there must be a Secondary
Rural Population to provide essential services. Calculations in Britain show that the
Secondary Rural Population is about half the Primary. Some preliminary calculations
suggest that such an 'optimum' rural population in England and Wales would be,
under present techniques, about 40 Primary and 20 Secondary, in all 60 persons
(workers and families) per square mile, or only 23 per km 2 . Whereas in most
'under-developed' countries 50—75 per cent of the people are engaged in food production, probably the maximum output could be effected by 5 per cent. What would
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become of the persons so displaced? Already this problem looms large in many lands:
that increasing efficiency in agriculture brings its own set of human problems.
5

WHAT POPULATION CAN A COUNTRY SUPPORT?

It is obviously of very considerable interest to many of the densely peopled countries
of the world to be able to calculate the total population which could be supported
on home production of food under given circumstances. The nearest estimates at
present possible would seem to be supplied by combining careful surveys of soil or
soil and land types with known or calculated outputs from each type. Work along
these lines has been carried out in several countries, including U.S.S.R. (and by
Russian scientists for the world as a whole) Turkey and Great Britain. In Britain
one of the maps (Land Classification) published in the National Planning Series
(1:625,000) shows ten classes of land. In its official calculation of "adjusted farm
acreages" the Ministry of Agriculture, Fisheries and Food regards 10 acres of rough
grazing (roughly equivalent to Land Classes 7, 8 and 9) as equal to one acre of
average improved farm land. Extending this general principle, I introduced the
concept of the Potential Production Unit (PPU). If good average soils (Land Class 2)
are given a ranking of 1PPU it should be possible to allot a ranking to other types of
land, based on qualities of soil. Preliminary studies suggest that the very finest agricultural soils in the country might be given a ranking of 2 PPU; medium soils (Land
classes 5 and 6) a ranking of 0.5 PPU. On this basis the 37,273,300 acres of England
and Wales afford a total of 27,700,000 Potential Production Units. If, at the present
time, at the present level of farming techniques and dietary habits, one PPU is
equivalent to one SNU — which is roughly the position — the country could support
27,700,000 persons in food. One can see what could happen if techniques were
so improved that each PPU could produce 1.5 SNU. The country could support
41,550,000 persons on the same diet. It is suggested that this approach might be
used in calculating the ability of the varied countries of the world to support people
in food.
The ideas outlined above will be found elaborated in the following works by the writer: The
Measurement of Land Resources, New York: Geographical Review, January, 1958; Applied Geography,
London: Penguin Books, February, 1960; Our Developing World, London: Faber (in the press;
May 1960).

n

12

333.013.6 :325.33:631.459:631.6(46)

L A N D D E V E L O P M E N T IN S P A I N
CH. A. P. TAKES
Senior Officer, International Institute for Land Reclamation and Improvement
and J. C. J. MOHRMANN
Scientific Officer, International Institute for Land Reclamation and Improvement x )

13
15
16
26
29

INTRODUCTION
LAND CONSOLIDATION
COLONISATIONWORK
SOIL CONSERVATION
FINAL REMARKS

1 INTRODUCTION

Despite progressive industrialization, farming still constitutes the means of livelihood
of roughly half of Spain's 30 million inhabitants and is therefore of vital importance
to the country. However, Spanish agriculture has to cope with several grave problems,
partly related to the natural conditions of climate and soil, but otherwise traceable
to shortcomings in the agricultural pattern, and as such to be explained on historical
grounds.
With the exception of the regions of the north-west and north, where under the
influence of the Atlantic Ocean rain falls in nearly all seasons (in total 40—60
inches annually), Spain as a whole suffers from aridity. On the large plateaus of
Central Spain, with their dry and hot summers, the total annual rainfall does not
exceed 12 to 20 inches, while in the extreme south-east, with its typical Mediter-1) Mr. Mohrmann is actually Senior Division Officer, European Economic Community (Development Fund).
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ranean climate, this figure amounts to no more than 8 inches. Hence, in large parts
of Spain irrigation is a prime condition for achieving better agricultural production.
Very important is also the battle against erosion, especially in the hilly and mountainous regions which cannot be irrigated, since on the few occasions when it does
rain, the rain intensity can be very high.
As for the structure of agriculture, there are great differences between the northern
and the southern part of Spain. In the north, the farms are small (10 to 20 acres),
while through repeated subdivision, e.g. by inheritance, the estates have been cut
up into innumerable small parcels of land. In the north and north-western provinces,
the average farm is spread over 25 to 35 parcels of land. Further to the south, in
Castile, the holdings are larger (average 35 to 50 acres), but the subdivision is still
very pronounced (25 to 40 parcels per farm). In the southern provinces (Andalusia,
Extremadura) many huge private estates are still to be found, some of them covering
several thousands of acres, which are very extensively farmed.
The origin of these large estates in Central and Southern Spain may be traced to the
reconquest of these regions from the Moors in the 15th century (Reconquista).
At the time, important grants of land were made to the army commanders who
had distinguished themselves during this reconquest. However, the arid climate has
also contributed to the fact that extensive agriculture on large holdings has maintained itself as a system throughout the centuries. The great problem in Southern
Spain therefore is the very low farm efficiency on the large estates and the poverty
of the farm labourer, who in most cases can only find work on these estates during
a few months each year. Also the living standard of the small, independent farmers
on non-irrigated land is exceedingly low, due to the small yield.
From the foregoing it is evident that measures for improving this situation will be
different for the north and for the south of the country. The activities deployed
with great success by the Spanish government during the last decades, comprise
mainly three forms of improvement:
(1) in the northern part of the country land consolidation on a large scale.
(2) in the basins of the great rivers in Central and Southern Spain: land reform
linked with the construction of extensive irrigation works (the so-called colonization schemes).
(3) in the hilly and mountainous regions, soil conservation, principally through
reafforestation and terracing.
For each of these activities a special official agency has been set up: for the land
consolidation, the "Servicio de Concentración Parcelaria", for the colonization schemes
the "Instituto Nacional de Colonización" and for conservation of farm lands the
"Servicio de Conservation de Suelos de la Direction General de Agricultura". They
all come under the administration of the Ministry of Agriculture and have their
main seat in Madrid.
In this order, we propose to give a brief survey of each of the three forms of land
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development and improvement. Most of our attention will be devoted to the work
of the Colonization Institute, which is by far the oldest of the three, and which has
already produced very gratifying results. However, notwithstanding their much
shorter time of actuation, both other Services have also made already great efforts
in the improvement of Spanish agriculture.
2

LAND CONSOLIDATION

The first act concerning land consolidation in Spain dates from 20 December 1952.
This act was still in the nature of an experiment. Making use of the experience
gained in the initial years, a second land consolidation act was adopted in 1955.
A completed and revised law is being drafted now.
In 1954 the first land consolidation schemes in Spain were completed. At the end
of that year an area of nearly 25,000 acres belonging to over 600 owners, had been
redistributed. In the process the number of parcels of land was reduced to approximately 1/10 of the original number. In the two following years combined, nearly four
times this acreage of scattered holdings was redistributed. On the part of the farmers
there is great enthusiasm for land consolidation, as is evident from the fact that at
the end of April 1960 requests for consolidation had already been made by 868
villages with an area of more than 3 million acres. However, land consolidation is
necessary for at least 25,000,000 acres, i.e. for 1/5 of the total acreage. The present
target is to attain a capacity of 250,000 acres a year.
Land consolidation does not only consist of joining and re-grouping the scattered
holdings of individual land owners, but also covers projects for the improvement of
other external production factors, such as construction of new roads to improve communications and to open up isolated districts, reclamation of waste lands, construction
of irrigation works, soil conservation, drinking water supply and electrification. In
many cases the work was done in collaboration with the Local Colonization Department of the National Colonization Institute (see section 3); with effect from January 1,
1960 the Land Consolidation Service is in charge of the execution of all works. In
some cases land consolidation is linked with enlargement of holdings. If necessary,
in the common interest, the Colonization Institute can expropriate land and allot
it for the enlargement of smaller farms.
The normal procedure is that land consolidation can be carried out on the request
of at least 60 % of the land owners representing at least 60 % of the acreage. If
necessary in the common interest, land consolidation may also be made compulsory
by the state, but in practise this procedure has never been applied; so far the farmers
concerned determined on the schemes by the votes of the majority.
As a rule, the area included in a land consolidation scheme coincides with that of
the municipal boundaries. Only when some owner has a farm part of which is outside
the municipal boundaries, the land consolidation perimeter is extended until the
whole farm is included.
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In the north and north-east where communities are small, a consolidation area does
not exceed 500 to 1250 acres, whereas in Central Spain the area involved in a land
consolidation scheme may cover as much as 25,000 acres.
For the redistribution proper the farmer pays only 5 % extra land tax during the
20 years following the completion of the project.
In the improvements to be made, three categories of works may be distinguished:
(a) Works of general interest which are necessary to improve the agricultural conditions of the entire region and are considered essential to carry out the land
consolidation of this area. For instance the construction of main roads and
secondary roads, bridges, works for the river regulation, drainage-systems and
drinking water supply. These are entirely financed by the state.
(b) Those works executed under land consolidation schemes for the benefit of the
farmers of the whole region or of a group of farmers, i.e. irrigation, cattle-shelters,
farm-shops, supply of raw material, warehouses and other buildings of cooperative or communal character, construction of communal dungyards, etc.
Towards these projects the state grants a subsidy of 20 % while the rest has
to be gradually repaid by the farmers participating in the scheme.
(c) Works for the benefit of individual farmers, i.e. the construction of new farm
buildings to be distributed owing to the land consolidation, or the improvement
of existing farms. Dependent on the nature of these improvements, a subsidy
of 30 % has been allowed in some places, whereas in others only a loan is granted.
Generally speaking, the costs of land consolidation, including the construction of
roads etc., but not including the construction of any irrigation works, amount to
400 to 600 pesetas per acre. Transforming arid grounds into irrigated land is a much
more costly procedure: 5000 to 6000 ps per acre.
The resettlement from overcrowded villages to holdings on the land, is left to the
farmers themselves, but is promoted by the state through the granting of technical
and financial aid.
Although land consolidation in Spain got into its stride only in the last few years,
it is evident from the above that it offers a wide scope of activity for the Spanish
government and that the work is being tackled in an able and energetic manner.

Ó

COLONISATION WORK

3.1 Early history and objective
The attempts that have been made in Spain since the beginning of the 20th century
to improve the situation in rural areas, have yielded but little result due to lack of
finance, technical knowledge and co-ordination, and also to political unrest in the
country. 1 )
*•) A. H. H. van Lier. De interne kolonisatie in Spanje. (Internal colonization in Spain) ; Tijdschrift
van het Koninklijk Nederlands Aardrijkskundig Genootschap, 1957, p. 518.
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Not until the establishment in 1939 of the Institute Nacional de Colonización (I.N.C.)
was it possible to create an organization which, through co-operation with various
other government and private agencies, proved capable of carrying out comprehensive
and effective reconstruction plans. The aim of this institute is to increase the number
of family holdings. It endeavours to achieve this by the expropriation of large private
estates, by the execution of agricultural engineering works, and by colonization. The
policy is based on the principle that small family holdings must be established offering
full employment for a father and two sons throughout the year and yielding a
sufficient income for a family consisting of approximately 8 persons. In the first years
of the institute's existence both irrigated and non-irrigated land was colonized.
However, is was soon realized that the objective could only be obtained through very
intensive farming, which in the greater part of Spain is quite impossible without
irrigation. Regions that cannot be irrigated are therefore no longer considered for
colonization projects. In fact, colonization and irrigation are now linked concepts.
3.2 Organization
The I.N.C. is a large organization. The main office in Madrid alone employs over
400 persons. In addition, there are 14 regional offices spread over three main zones.
In various locations there are experimental farms for crops- and stock-breeding farms
for horses, cattle, pigs and poultry; in addition, there are instruction courses for the
training of agricultural consultants and supervisors etc.
3.3 Integrated plans
For the exploitation of the potential resources of the great river basins and for the
equipment of these regions, integrated plans are worked out. For that purpose an
interdepartmental committee is set up consisting of representatives of the Ministries of
Agriculture, Public Works and Industry and the Treasury. The task of this committee
is: to assess, amongst other things,
— the quantity of water which can be made available in the river basin for purposes
of irrigation and generation of energy,
— the acreage which is due to come under irrigation,
— the energy requirements of the area,
— the requirements of drinking water and water for industrial purposes,
— to draw up a programme for the execution of the works.
The 42 integrated plans with a total area of 517,682 ha (1,294,205 acres) are now
completed.
After completion of an integrated project for a river basin, the Colonization Institute
prepares an irrigation and allotment plan. This is done in co-operation with the Obras
Hidrâulicas (Ministry of Public Works), which sets up a Confederación Hidrografica
for the relevant basin. This body plans the water reservoirs, intakes, main canals,
first grade canals, dykes and main communication roads. Second and third grade
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canals, secondary roads, terraces and villages are constructed by the I.N.C. Like the
integrated project, the irrigation and colonization programme is worked out in detail
and laid down in schedules. So far it has been possible to adhere fairly closely
to these specifications and schedules.
3.4 Expropriation procedure
Expropriation is regulated by law as follows: only non-irrigated land which could be
brought under irrigation, may be subjected to expropriation. Hence, acreage already
brought under irrigation by the owner before the date on which the act for a particular
irrigation area becomes operative, falls outside the expropriation. This has proved
to be a powerful stimulant for many owners towards undertaking the construction
of irrigation works of their own accord. Of the non-irrigated acreage, a maximum of
4/5 must be ceded, with the proviso that at least 50 acres for the owner himself plus
50 acres for each of his children will remain outside the expropriation.
The price to be paid for the land is fixed by a committee consisting of representatives
of the Treasury, the Colonization Institute and the Farmers' Organization (Sindicato).
This committee fixes a minimum and a maximum price for the lands within the
project area.
Since the owners can finance the irrigation of the non-expropriated area from the
money received for the expropriated land, they often incur little loss, for irrigated
land is worth roughly 6 times as much as non-irrigated land. In some cases the owners
even profit by this procedure, especially if before the expropriation becomes effective
they manage to get the best part of their land under irrigation.
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The expropriated land enters into the possession of the I.N.C. and remains its property
until the colonists have fully paid their dues.
3.5 Allotment
As a rule, the allotted holdings cover an area of 10 to 15 acres. Where the soil of
the allotted land is good and capable of sustaining different crops and of being farmed
under intensive crop rotation, the holdings allotted are smaller than in places where
the soil is less fertile and the possibilities of farming are more restricted. It is, for that
matter, remarkable that there is such a narrow margin between the smaller and the
larger holdings (ten and fifteen acres, respectively). For it is evident that holdings
allotted on the colluvial base of slopes, definitely offer less possibilities than do the
farms allotted in the valley proper on the more fertile river bed soil. Land classification would be very useful here and would promote a more balanced distribution.
The size of the holdings is based on the means of livelihood and full employment for
a family consisting of a father, two assisting sons and four to five further members
of the household. In several cases, however, such a smallholding provides a comparatively reasonable livelihood for two or even three families.
Although the standard of living on such a holding still remains low, it represents an
appreciable improvement compared with the circumstances under which many of
these Spanish colonists had to live before as farm labourers.
In the opinion of some, these small holdings could even be split up. However, in view
of the increasing mechanization and the rising living standards, this appears very
doubtful. Some solution has to be found for the difficulties of the moment. The
labour surplus which will occur in the course of some years will have to be absorbed
by industry. So far, no arrangements have been made to prevent subdivision of farms
after completion of payment by the colonists.
Applicants for the holdings are seasonal farm labourers, as well as small farmers who
can no longer gain a livelihood on the poor arid lands in the hills and mountain
regions. Before selection and allotment can take place, applicants must register in the
nearby villages. Priority is given to large families. Capital is not required. Usually
there are sufficient applicants in the immediate vicinity of the colonization region. If
there are not sufficient local applicants, colonists are also admitted from other parts
of the province, or if necessary even from other parts of Spain. In the colonization
project north-east of Sevilla, for instance, 40 % of the colonists are of non-local origin.
The applicants are selected by a committee whose members include a representative
of the I.N.C. and the governor of the province.
3.6 Tutelary period
During the first years, the colonists are wholly under "the guardianship" of the I.N.C.
Officially this tutelary period lasts five years. During this period the authorities have
the opportunity of further assessing the colonists. Those who are incapable of adapting
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themselves to the new circumstances are removed and replaced. A difficulty in a
number of settlements is that some of the colonists are newcomers while others have
already been there for a considerable time. As the villages are treated as a unit, it
is difficult to grant independence to some colonists while keeping others under guardianship. In practice therefore, the officially prescribed tutelary period of five years
is not strictly adhered to. The period of guardianship can also be extended when, as
often happens, the farmers have not yet paid off the instalments for the equipment,
or are not judged capable yet of managing their holding.
In regions where people are used to irrigation methods, land reform is generally
very successful. In regions where this is not the case, colonists find it more difficult
to adjust themselves to the new circumstances. In the most unfavourable case, the
number of failures amounts to about 50 %. Generally speaking, former land labourers
find adjustment more difficult than farmers' sons. In regions where formerly large
private estates predominated, the latter category is naturally in the minority.

Presade Montijo, one of the big dams of the Badajoz-Plan.
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During the tutelary period, the running of the farm is entirely directed by the
I.N.C. The colonists get a house, stables, cattle and the necessary equipment (in so
far as they do not already own this). Breaking up of land and heavy ploughing are
done with the aid of the machinery pool of the local I.N.C. centre. The required
quantities of seed and chemical fertilizer are also made available to the colonists
every year.
The colonists receive directions and guidance from the officers of the Institute.
Strictly speaking, they are not obliged to follow these. In practice, however, they
gratefully accept this assistance because at the start initiative on the part of the
holder himself is often lacking, while most of them are also very inexperienced in
matters of irrigation and farm management. Moreover, it would prejudice their
assessment if they failed to follow the official directions and consequently obtained
less favourable results. The entire planting scheme and crop rotation is worked out by
the Colonization Institute, the crop rotation being fixed for each parcel for a period
of 4 to 6 years.
For every 40 to 50 holdings, there is one I.N.C. officer. These officers, who get
a special 6-months training, act as contact men between the colonists and the Institute.
Their task is to explain the directions of the I.N.C. to the colonists, to help and
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instruct them and to observe a colonist's knowledge, application and results. Furthermore, every village has its model farm. These farms themselves carry no risk but
they are obliged to follow all directions from the I.N.C. A certain minimum profit
is guaranteed by the Institute.
In every colonization region, the I.N.C. has at its disposal an experimental farm
where methods, breeds, crop rotations etc. are tried out. Selection, breeding and raising
of horses and cattle, and selection of sowing seeds, also receive attention there. As a
rule each experimental farm has a specific task for the whole of Spain: for instance,
the selection and breeding of cows of the Friesian-American breed in the centre
"Torre Vega" near Sevilla, and of pigs at Toledo.
In addition to a model farm, the I.N.C. has a so-called co-operative in every village.
These co-operatives have a machinery pool from which the colonists can draw for the
heavy agricultural work. Another task of the co-operatives is to supply sowing seed
and artificial fertilizer to the colonists. They also take in that part of the crop which
is ear-marked for repayment. The co-operatives keep a complete record of each
colonist in which is carefully registered what they have received and what has been
paid back. All details of family history are also kept on record.
It is intended that after completion of the tutelary period, these co-operatives shall
be transformed into normal farmers' co-operatives in which all members have a say.
The scope of the officers' task will also be gradually restricted and transferred to the
agricultural advisory service.
3.7 Financing and repayment
All large public works benefitting the community at large, such as highways and
bridges, as well as community buildings, such as churches, schools and parish halls,
are entirely financed by the state.
Works in the common interest of the farmers, such as irrigation and water drainage
installations, roads to open up remote regions, in fact, all projects for the improvement
of external production circumstances, are state-subsidized to the extent of 40 %.
The remaining 60 % has to be paid back by the colonists over a period of 30 years,
no interest being charged. Repayment only begins after the first five years.
Works for the benefit of individual farms, such as buildings, stables, soil improvement
and soil conservation, in fact, all works for the improvement of internal production
circumstances, are generally state-subsidized to the extent of 30 %. Here too, the
remaining 70 % has to be paid back by the farmers in 30 years, starting from the 6th
year, without any interest charges.
The price of the land must also be refunded by the farmers, and in this case an
interest of 3 % is charged. Here too, repayment does not start until after the tutelary
period. To finance the purchase of land for colonization projects, the state floats loans
bearing 4 % interest. Since the colonists pay only 3 % interest, the state has to make
up the remaining 1 %.
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The necessary equipment and stock in the form of cattle and tools, is advanced to
the colonists. This has to be repaid during the tutelary period. No interest is charged.
As far as cattle are concerned, repayment is in kind, that is to say, for each cow
or each horse received by the colonist, he must return a cow or a horse of the same
value. In view of the fact that irregularities were discovered in this procedure, (good
cattle were sold, poor cattle returned) some kind of register is now being introduced
in which the history and particulars of the good quality cattle supplied are registered.
To enable the colonists to return livestock of the same breed, all experimental farms in
the colonization regions keep bulls and stallions of the relevant breed. The colonists
are obliged to make use of these animals for breeding and multiplication of their stock.
Although in Spain mules and hinnies are frequently used as draught animals, they
are not made available to the colonists, for these animals cannot breed, and repayment in kind would therefore be impossible.
For the repayments on equipment, the Institute retains each year a certain proportion
of the harvest. This repayment must also be completed after five years.

Bird's eye view of the new settlement Valdelacalzada in the Badajoz district.
Note: terraces in the background.
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Initial capital for running the farm (e.g. sowing seed and fertilizer) is made available
by the Institute during the first five years. This capital, supplied in the form of goods,
must also be repaid each year, likewise in kind. For the settlement of this repayment
and for the redemption of the capital consisting of tools and equipment, a preliminary
estimate of the harvest is made each year. A certain percentage of this crop to the
value of the payable instalment is retained. Thus, if the harvest exceeds expectations,
the farmer pays relatively more (to which he does not object because of his "bit of
good luck"). If, on the other hand, the harvest is below expectations, the repayment
he has to make is proportionally lower. Spread over the entire tutelary period, these
good and poor seasons balance out pretty well. Only in case of catastrophes and total
crop failures beyond the farmer's control, can the Minister of Agriculture consider
remission of the landrent (but not of the other debts).
The contribution to the local administrative body for irrigation is also included in the
assessment of the retainable part of the crop during the tutelary period. After that,
all debts, repayments, interests etc. have to be paid in cash.
The basic policy is thus that during the first five years everything is supplied to the
colonists while the farmer only gives his labour. Part of the yield is delivered to the
Institute for repayments and part the farmer may keep for himself. Consequently there
is no total crop requisition by the Institute.
The general impression is that the system is very paternal. Control is far-reaching and
leaves little freedom of action to the colonists during the tutelary period. The responsibility lies mainly with the Colonization Institute, and this is as it should be. It is,
however, emphatically the aim to arrive after the tutelary period, via a transition
period, at normal relationships and to transfer to the colonists the complete management of holdings and co-operatives. The authorities may be expected to proceed with
due care in this direction.
3.8 Local colonization
The apparatus of the I.N.C. is not only used for the colonization projects proper, it is
also available to individual farmers elsewhere for the purpose of providing information
and financial facilities, and for lending equipment from the machinery pool. In this
"Programa de Colonización Local", assistance and subsidies are given for construction of buildings, (i.e. stables or hen houses on the farm), planting of orchards and
vineyards, terracing of land, and preparing land for irrigation. This section of the
I.N.C. also looks after e.g. the installation of telephone communications in old villages.
As a general rule, 40 % of the costs are borne by the Institute. Repayment of the
remaining 60 % is spread over 10 years. The financing takes place by .means of mortgage guarantee or by personal guarantee of third parties. The execution of these works
is handled by the owners themselves. The aid covers planning and financing only.
In this connection, the fallowing aspects should be noted: in many regions in Spain,
agriculture is based on very extensive land use. By means of credit, soil improvement
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etc. this situation can be greatly improved. In a number of regions, this is made
compulsary by law. The measures come within the scope of the Programa de Colonización Local of the I.N.C.
Refusal to co-operate may lead to expropriation, after which the work is carried out
by the Colonization Institute. In practice this is a rare occurrence. However, the possibility of expropriation has an excellent preventive effect on the land owners. The
activities of this department of the Colonization Institute in land consolidation districts
have already been mentioned in section 2.
3.9 Some figures pertaining to colonization projects
Investments until 31st December 1959 amounted to 16,409 million Pes., of which
until 1954, 2,306 million Pes.
These figures show that the colonization work has considerably expanded in recent
years.
By the end of 1959 over 527,000 acres had been equipped for irrigation with river
water. Irrigation is planned for another 766,750 acres. In addition, by the end of 1959,
90,000 acres had been prepared for irrigation with groundwater. Altogether 2,614
gallons/sec. shallow groundwater and 3370 gallons/sec. deep groundwater are
available for this purpose.
Reclamation of land by impoldering, which is chiefly carried out in the delta of the
Guadalquivir and the Guadalete, covers 115,000 acres.
By the end of 1959, an amount of 1,158 million Pes. had been expended on the machinery pool. On January 1, 1960, the purchase value of allotted land amounted to
1,404,000,000 Pes. The number of homes for colonists at that date came to 13,441.
There were 141 new villages, while 25 villages were still being planned.
Subsidy for local improvements was granted in 107,485 cases. Granted in the form

Briscoe ditcher in action in the Guadalquivir-delta.
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of subsidies 3,063,000 Pes. The area prepared for irrigation under these local improvement projects covered 570,338 acres (régadios mejoras de interés local). Newly
planted land and improved existing plantations were allotted to the extent of 265,100
acres. An advantage of these local improvements is that they are far less costly
than full-scale colonization of a region. In other words, with less money a much larger
acreage can be improved.
Repayment of the sums advanced for local improvements begins after the fourth year
and must be completed by the tenth year.
4

SOIL CONSERVATION

The Service for Soil Conservation (Servicio de Conservación de Suelos) was set up in
September 1955, with the object of increasing so far as possible, the fertility of the
non-irrigable land in Spain, and to combat erosion. One gains the impression that the
most important task at the moment is to equip and protect against erosion the river
basins for which integrated plans have been made, in such a way that an optimum
water supply is obtained for the low lying grounds. Another very important aim is to
protect the large water reservoirs in these basins against silting up.
In addition to its duties within the framework of the projects for the large river basins,
it is hoped that works accomplished by the Soil Conservation Service, in connection
with those by other Government Agencies (mechanization, seed selection) will bring
the wheat productivity of Spain to a maximum development. The importance of this
task is illustrated by the fact that the annual requirements of wheat in Spain amount
to around 50,000,000 quintals which have to be grown largely on very arid and
infertile land in hilly and mountainous regions.
The main field of operation lies in the southern, southeastern and central parts of
Spain, where the rainfall intensity in the autumn can be especially high (10 inches
in a few downpours).
The first large project is situated in the basin of the Rio Genii, near Granada and
comprises appr. 150,000 acres. This project forms part of the scheme for the basin
of the Guadalquivir and aims at protecting the barrage of Cubillas, a subsidiary
stream of the Genii, against silting up.
The dam of this reservoir was completed in 1954/55. In view of the frequent
occurrence of earthquakes in this region the entire dam is made of earth. Because of
the tremendous erosion upstream of this dam, the reservoir was expected to silt up
entirely in 50 tot 100 years if no measures were taken to prevent it. The volume
of the reservoir is 25,000,000 cubic meters. It is one of a series of eight in the basin
of the Rio Genii, which together are capable of storing around 1,300,000,000 cubic
meters of water for the irrigation of appr. 1,250,000 acres of land.
The farm land in the basin of the Cubillas river which is now under preparation,
covers an area of 100,000 acres, all of which will have to be protected against further
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Terracing by grader m sou conservation area near Granada
erosion. The remaining part, around 50,000 acres, will be afforested by the Department
of Forestry.
The basin is divided into two zones situated on either side of the river and each
consisting of some ten sectors. These sectors are being tackled one by one, according
to a priority programme. The entire project is to be completed around 1961.
The project is based on a classification of the soil carried out on the same principles
as those applied by the American Soil Conservation Service. An exact soil map has
not been made, as this would involve too much time. The classification is as follows:
(I) good, fairly flat land that does not need protection;
(II) land on which strip-cropping and good crop rotation are necessary;
(III) slopes of 8 tot 20 %. The land coming under this classification will have
to be terraced.
(IV) slopes of 20 to 40 %. This class is divided into three subclasses.
(IVa) Deep soil. This subclass corresponds more or less with the American
class IV. This land is terraced by the American method and is then suitable for dryfarming (one year wheat and a few years fallow, during which time it is used as
pasturage for sheeps and pigs).
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(IVb) Shallow, often stony soil. Under normal circumstances such land would not
be considered for crop farming. In Spain however — because of social and economic
necessity — this poor ground must be made productive. It is being terraced in the
same way as the land in class IVa. As the soil is continuously washed away at a very
fast rate it is anticipated that this land will be level in a few years' time, which
justifies the terracing. Regular raising of the terrace banks is of course necessary.
(IVc) Deep and fertile soil: this land is at present planted with olivetrees, and is
also being terraced.
(V-VIII) (corresponding to the American classification).
In view of the fairly porous nature of the subsoil and of the small total rainfall, it
is important that as little water as possible should flow away along the surface. The
terraces are therefore constructed in such a way that all rain-water falling on the
strips of land between the successive embankments is caught by these banks and
there infiltrates the soil. Thus, the principle is to conserve the maximum quantity
of water in the soil. The distance between the terrace banks and their height is in
accordance with this objective. (The soil consists of loam on a limestone subsoil).
The terrace banks are built with the aid of bulldozers. Because of the levelling effect
of the silting-up, it is anticipated that it will be necessary to clean the terrace every
two or three years. The maximum slope on which bulldozers can still operate is about
40 %. When terraces have to be constructed on slopes of 40 to 60 % and even
65 %, this has to be done by manual labour. The machinery pool belongs to the
Service but its administration and management is a matter of "Instituto Nacional de
Colonización". The auxiliary work is done by labourers made available by the farmers
free of charge.
In the initial period, there was some construction of bench terraces. However, this
method proved to be very expensive and, moreover, it required very deep soil on the
steeper slopes.
The Service gives directions concerning the crops to be grown and crop rotation. The
farmers are not obliged to follow these instructions. It is, however, compulsory to
follow the instructions on the actual terracing work. Recommendations are also made
on fertilizing and on the use of pasture. The strip-cropping system is to be applied on
the land between the successive terraces.
Where olive trees are being planted, wheat is grown only while the trees are still
young. After the 8th to 10th year, when the trees begin to bear fruit, no other crops
will be grown on the terraces, but they must still be regularly ploughed. Where terrace
embankments have to be built in existing orchards of olive trees (subclass IVc) the
prescribed level of the walls cannot always be strictly maintained. Here, terracing
is done as well as circumstances allow.
The works in progress at the present time are not only concerned with the soil
conservation of large, unified regions, but also of individual farms.
Projects for individual farms are planned entirely by the Service, the costs being borne
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by the state. The cost of executing the work is borne partly by the state and partly
by the land owners. There are différencies between one project and the next, but in
principle the subsidy is based on the income and size of the farm. Dependent on these
factors, the subsidy may vary from 10 to 90 % of the expenditure. On an average the
subsidy runs to 45 %. The share to be paid by the land owners can, for that matter,
be financed by the I.N.C. under their local colonization schemes. In addition, the
Servicio de Crèdito Agricola may grant credit, while the Servicio del Trigo supplies
chemical fertilizer.
The cost of terracing, on slopes between 10 and 20 %, averages about 800 pesetas per
hectare; the maximum cost amounts to 1,500 pesetas per hectare. For slopes between
20 and 40 % the cost amounts to 1,500—2,500 pesetas per hectare. The aim, however,
is to make terracing a sound financial proposition, and to keep the cost as far as
possible below the value of the land.
The works accomplished until 31.12.1959 are:
In river basins
52,195 ha
In soil conservation districts
37,268 ha
On individual farms
10,155 ha
Total
5

99,618 ha

FINAL REMARKS

The contents of this article are mainly based on data collected by the authors during
a studytrip to Spain towards the end of 1957. Additional, more recent data have been
contributed by the "Instituto Nacional de Colonization", the "Servicio de Concentración Parcelaria" and the "Servicio de Conservation de Suelos", for which help we
wish to extend our thanks to these agencies.
Generally speaking, the outside world knows little of the land development programme which at this moment is in full swing in Spain. The overall impression we
obtained during our trip was not only that the extent of the improvement programme
and the rate at which this is being implemented are imposing, but that the way in
which all this has been organized and planned especially deserves our admiration.
In view of this, it seemed justified to give wider publicity to the Spanish activity in
this field by means of this article, in the hope that the information contained therein
may be of use also to other countries.
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IN MEMORIAM ALDERT MOLENAAR 1902—1959
Aldert Molenaar, Irrigation and Drainage Specialist in the Food and Agriculture Organization headquarters in Rome, died peacefully last October, four days after an
emergency operation.
His rise from farm labourer to professor through his own unaided effort reflects the
character of this man who first taught himself and then devoted his life to teaching
others the skills that he had learned.
Aldert Molenaar was born in Burgerbrug (Netherlands) on 16 February, 1902. His
early years were spent helping his father in a cattle farm in that district.
At the age of 20 he emigrated to the U.S., where he found work as a farm labourer
in South Dakota. Although working long hours on the farm he was still able to
attend school to learn English. He proved to be a very apt pupil, and on the advice
of the Director attended Canton High School for four years. He then went to the
University of Nebraska to study as an agricultural engineer.
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Some indication of his intention to help others may be seen in a school newspaper
article that he wrote at the time. He says:
"Some people seem to think that only doctors and ministers need edu'
cation. In present time people who have no High School education are
considered to be intellectually backward and cannot hold an important
office. My education will make it possible for me, 1 hope, to fulfil one
of my most cherished wishes: to be useful in the world. Although I did
not make a special decision for my future life I am convinced that with
a good education 1shall not meet difficulties to find my way."
Having obtained his degree as B.Sc. and later M.Sc. in Nebraska and California, Mr.
Molenaar devoted himself to teaching others: first as an Irrigation Extension Worker,
and then as a member of the staff of the University of California.
In 1947 he was appointed Professor in the Agricultural Engineering Department of
the Washington State University at Pullman. His Dean says of his subsequent work
with the University that he gained the respect and admiration of his fellow workers
and students for his outstanding efforts in the field of irrigation engineering. He left
the University in 1952 to join the Food and Agriculture Organization of the United
Nations, where his skills could be used to serve needy people throughout the world
by growing more food.
He contributed greatly to building up the Organization's Water Resources program
through his participation at professional meetings, his publications and his help in
the training of young irrigation engineers. He had the interests of those with whom
he worked very much at heart, and gave generously of his time and abilities to
that end.
The Dean of Washington State University said: "Such men as 'Dutch' Molenaar are
too few. They stand apart in their record of loyalty, fairness and devotion to duty.
His passing leaves a void in the lives of those of us who knew him that never can
be filled, but our lives are made better by emulating his spirit of service and human
kindness".
J. P. DABELL

Rome — April 1960
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A N N U A L R E P O R T 1959
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I N T E R N A T I O N A L I N S T I T U T E FOR
LAND RECLAMATION AND IMPROVEMENT

ƒ. M . V A N S T A V E R E N

Director

GENERAL
The year 1959 can be described as a
period of further consolidation of the
internal organization of our still young
Institute. The number of its contacts increased substantially, partly as a result
of the work on publications which was
started in 1958. Furthermore, during the
year under review the Institute was called
upon to co-operate in several studies relating to large projects; this would appear
to be a new development within the
totality of the Institute's activities, and
one that absorbs a good deal of the
available personnel resources.
There were nochanges in the composition
of the Board. A full list of Board members is given in Appendix I.
With deep regret we report the death
on 9th December 1959 of Dr. J. van
Veen (Advisor on technical matters), to
whose great foresight and sound knowledge of water-management problems
both in the Netherlands and abroad this
country is indebted for a number of important ideas. Unfortunately, the Insri-

tute was able to benefit from his valuable
advice for only a brief period.
The Board met only onceduring the year.
Cordial relations were maintained with
the W. K. Kellogg Foundation of Battle
Creek, Michigan, U.S.A., whose large
donation made it possible for the Institute to be set up.Dr. Glenwood L. Creech
was appointed Director of the Agricultural Division of the Foundation, in
which capacity he succeeds Mr. Thomas
Moss.
Mr. Morris (Director-General) and Dr.
Creech paid a two-day visit to the Institute early in November and acquainted
themselves with its activities; on this
occasion much attention was devoted to
the plans for the erection of a permament building.
In the course of the year the Institute's
clerical staff was increased by two secretaries. There were no changes in the
technical personnel. The composition of
the staff on 31st December 1959 is given
in Appendix II. The present personnel
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strength is already inadequate for the
quantity of work that has meanwhile
arisen as a result of the task being shouldered by the Institute and the growing
number of requests for its assistance, so
that the question of how to increase the
man-power is now being examined.
Thanks to the co-operation of the Instituut voor Cultuurtechniek en Waterhuishouding (Institute for Land and
Water Management Research) it .was
possible to add one room to our temporary accommodation. The need for
premises of a more permanent nature is
becoming increasingly urgent. The plan
for the fulfilment of thisneed was further
elaborated in collaboration with two
other research institutes, but it was necessary to await a number of administrative
decisions in this connection.
ACTIVITIES
Staff members spent a great deal of their
time on the preparation of publications.
In addition, however, attention was constantly being devoted to all kinds of
requests for information, as well as to
visitors and — whenever an opportunity
occurred — to the continuation of previously initiated research projects.
In the following review the Institute's
activities are summarized in the same
order as in the last annual report.
* Collection of data
A further large quantity of literature was
acquired, chiefly as a result of the big
increase in the number of exchange agreements. During 1959 approximately 1,000
consignments, comprising some 2,500
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publications, were received from all over
the world. At the end of 1959 there were
350 exchange agreements in operation, as
against 275 at the end of 1958. The library now registers 240 periodicals, 80 of
which are received from abroad under
exchange agreements. Besides these,it has
a stock of over 5,000 books and offprints.
The registration and the administration
of this rapidly growing library, which is
run jointly with the Institute for Land
and Water Management Research, calls
for a great deal of work. The use of a
punched-card system and a key-word
index enables specialist literature to be
quickly consulted.
"^ Advisory work
A number of written requests for information — even more than in the previous
year — were dealt with. A handicap in
this connection is that questions are frequently asked which presuppose familiarity with local conditions, and this
makes it difficult to supply a concrete
answer. More than fifty visitors, many of
them professional colleagues, spent a day
or more at the Institute and were able
through our intermediary to visit landimprovement works in Holland. The
visitors came from the following countries:
Austria, Britain, Cyprus, Czechoslovakia, Denmark, Germany, Jugoslavia;
Argentina, British Guiana, Cuba, Peru,
U.S.A.; India, Iran, Israel, Japan, Pakistan, Thailand, Turkey; Rhodesia,
Senegal, South Africa.
It also behoves us in this annual report
to mention with satisfaction and gratitude the assistance and hospitality of-

Annual report 1959

fered on every occasion by numerous
other Dutch institutions whose aid we
invoked in order to provide our guests
with the most effective guidance possible.
A number of fellowship-holders remained
for longer periods, working at the Institute and other institutions in Holland.
Mr. Y. Matsui of Japan (Deputy-Head
of the Shinotsu Peat-Land Development
Bureau) spent about six months in Holland on an F.A.O.-fellowship; his studies
related to the investigation, development
and use of peat soils.
Mr. D. Christodoulou (Agricultural Officer, Department of Agriculture, Cyprus),
likewise holder of an FAO-fellowship,
visited Holland for a month in order to
study problems connected with the consolidation of holdings.
Mr. Gh. Tamaddoni of Iran (Professor
at the Teheran Agricultural College)
came to Wageningen for five months to
study water-management problems, having already attended the course in hydraulic engineering at Delft.
The Institute awarded a scholarship for
one month to Mr. S. R. H. Shah (Master
of Forestry, Pakistan), who is studying
shelter-belts, and another for 6l/2 months
to Mr. R. D. Raje (Civil Engineer, India)
who is studying reclamation methods.
An effective means of instruction is now
available in the form of films on a number of interesting land development and
consolidation schemes in Holland and
other countries. For visitors who have
little time at their disposal this medium
can be particularly valuable as a substitute for excursions.

* Publications
Various publications were issued and the
preparation of others was taken in hand.
It is gratifying to note that there is a
lively interest in these publications; this
is shown on the one hand by the fact
that repeat orders are constantly being
received, and on the other hand by the
requests from outsiders for permission to
publish translations. A Turkish version
of our Bulletin No. 1 has now been produced by the Turkish Ministry of Agriculture and a German translation was
mimeographed in Germany; this Bulletin
has also been translated into French.
Moreover, the report entitled "Land Consolidation in Europe" has already been
published in Japanese.
A complete list of the publications that
have appeared is given in Appendix III.
An annual report in printed form (i.e.
that for 1958) was issued for the first
time during the year under review. An
endeavour was made to enhance the
value of that report by including in it
some articles of general interest from the
pens of experts in addition to recording
the transactions of the Institute.
We are most grateful to colleagues and
fellow-workers at home and abroad who
assisted us by correcting translated texts.
Translation work takes up a great deal of
time and is a source of never-ending
concern.
•"• Research
As was stated in our last annual report,
the task of the Institute is not so much
to conduct deep and extensive research
on its own account, but rather to popularize existing knowlegde and spread
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Collecting of data in Iran by the interview of a sheikh surrounded by his people.

it on a larger scale, and to stimulate
supplementary research, so that existing
knowledge may be adapted to local conditions. Naturally, these activities, too,
are always of a long-term nature and
every year a number of projects will be
carried over from previous years. The
principal items are summarized below.
This is not the place for a detailed
account of the actual tests performed and
the results obtained; these are dealt with
in the relevant publications. We shall, of
course, be glad to supply any further information required in this respect.
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The climatological survey on the need
for supplemental irrigation in Europe
was concluded with the publication of
a report (Publication No. 5, by Mohrmann and Kessler). The question of
undertaking similar surveys for other
continents is under consideration.
•
In our last annual report mention was
made of trials with the separate extraction
of saline and fresh water from a single
well in order to improve the quality of
the fresh water. During 1959 the Institute
for Land and Water Management Re-

Annual report 1959

search experimented in Zeeland with a
well specially equipped for this purpose;
valuable data were obtained which indicated a favourable outcome. In order
to gain experience of the process under
more controllable and more variable conditions, it was decided to set up an
extensive model test. The experiments
are due to start shortly at the above-mentioned institute.
•
The tests at the Centre for Plant Physiological Research at Wageningen were
continued; they relate to the growth of
experimental plants nourished with water
containing minerals in solution in various
concentrations. The extreme values for
the salt concentration have already been

established. The tests are still going on.
Since only two or three successful cultures can be grown in a year these experiments will take several years to complete.
•
At the Institute's request the Landbouw
Fysisch-Technische Dienst (PhysicoTechnical Service for Agriculture) at
Wageningen developed a test bridge for
the measurement of electrical conductivity which is particularly suitable for saline water measurements in field work.
The instrument is at present being tried
out in the field, after which a communication will be issued on it.
o

At the request of a firm of consulting

Handicraft ischeap in Iran.

• * • -

engineers an extensive literature search
was conducted in connection with a big
development project in Iran. The resulting report contained recommendations
for further research. One of our staff
members was in the party which carried
out this survey.
•
A literature search was conducted on the
occurrence and improvement of acid sulphate soils. A publication on this subject
will shortly be issued.
•
Regular discussions were held with the
engineering consultants responsible for
the implementation of the pilot polder
project in Saurashtra, India. One of the
staff members is preparing to conduct
on-the-spot-experiments on the de-salting
of the land by means of monsoon irrigation when the polder has been laid out.
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A detailed literature search was carried
out on the part played by the water in
the cultivation of rice; a publication
thereon will appear in due course.
•& Study trips
A study-trip was made to Poland for the
purpose of ascertaining the conditions in
the polder area of the Vistula delta and
becoming acquainted with the special
land-improvement problems in central
Poland.
•
A staff member participated in a small
working group for the study of various
drainage techniques in West and East
Germany and Austria.
A report (in Dutch) has been compiled
on this study-trip.
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P U B L I C A T I O N S 1959
" P U B L I C A T I O N S " of t h e Institute:
No. 3 / E . JACOBY, ERICH H.:

"Land Consolidation in Europe", 142 pages, 2 maps

No. 3 / F . JACOBY, ERICH H.:
No. 4.
SMITS, IR.H .
and WIGGERS, D R . A . J.:

"Remembrement en Europe", 152 pages, 2 maps
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60 pages
No. 5. MOHRMANN, J. C . J. " W a t e r Deficiencies in European Agriculture; a
and KESSLER, J.: climatological survey", 60 pages, 10 maps
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"Some Aspects of Sprinkler Irrigation in Tropical
Regions", 24 pages

SOME L I T E R A T U R E IN THE FIELD OF
LAND R E C L A M A T I O N AND I M P R O V E M E N T

Soil Science (General)
631.4
MOHR, E. C. J. and F. A. VAN BAREN. Tropical Soils. A critical study of soil genesis
as related to climate, rock and vegetation. W . van Hoeve, The Hague; Interscience
Publishers Ltd., London and New York; 1954; 498pp., 103 figs., 143 tables, 3 coloured
plates, bibliography.
Soil. The Yearbook of Agriculture 1957.U.S. Department of Agriculture, Washington
1957; 784 pp., figs., photographs.
Soil Survey
631.47
KUBIENA, W. L. The Soils of Europe. Illustrated Diagnosis and Systematics. With keys
and descriptions for easy identification of the most important soil formations of Europe
with consideration of the most frequent synonyms. Consejo Superior de Investigaciones
Cientificas, Madrid; Thomas Murby &. Comp., London 1953; 318 pp., 12 figs., 26
coloured plates, bibliography.
N.B. There exist also editions in German language (issued by Ferdinand Enke Verlag,
Stuttgart 1953, 392 pp.) and in Spanish.
MUCKENHAUSEN, E. Die wichtigsten Böden der Bundesrepublik Deutschland, dargestellt in 60 farbigen Bodenprofilen mit Erläuterungen. Wissenschaftliche Schriftenreihe des A.I.D. Land- und Hauswirtschaftlicher Auswertungs- und Informationsdienst, Bad Godesberg 1957, Heft XIV; 146 pp., 60 coloured soil profiles.
Report of the first meeting of the Working Party on Soil Classification and Survey
of the Sub'Commission on Land and Water Use of the European Commission on
Agriculture, held at Bonn, Germany, 23—27 September 1957. F.A.O., Rome 1957;
20 pp.
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Report of the meeting on Soil Survey and Classification for Latin America, held in
Turrialba, Costa Rica, 13—18 May 1957. F.A.O., Rome 1957; 37 pp.
Soil Survey Manual, by Soil Survey Staff, Bureau of Plant Industry, Soils and Agricultural Engineering. Agricultural Research Administration, U.S. Department of
Agriculture, Washington 1951,Handbook No. 18;503 pp., 60figs., tables, bibliography.
STEPHENS, C. G. (editor). Soil Surveys for Land Development. F.A.O. Agricultural
Studies No. 20, Rome 1953; 110 pp., 6 figs., 41 photographs, 4 tables.
VINK, A. P. A. and J. M. M. VAN DEN BROEK. The combined development of soil
classification and land classification for agriculture as developed in one soil survey
region of the Netherlands. Netherlands Soil Survey Institute, Wageningen 1957;
20 pp., 4 graphs, 1 separate map.
Soil Conservation
631.459
ARAUJO, E. B. d'. Report of the ad hoc group for soil conservation and watershed
management, with particular reference to Southern Europe, to the European Commission on Agriculture for the meeting of the Sub-Commission on Land and Water Use.
Vienna 7—12 October 1957. Working Paper No. 2. 157 pp. (restricted).
BENNETT, H. H. Elements of Soil Conservation. McGraw-Hill, New York, 2nd edition,
1955; X and 358 pp., 108 figs., bibliography.
DALE, T. and V. G. CARTER. Topsoil and Civilization. University of Oklahoma Press,
Norman 1955; XVI and 270 pp., 6 maps, photographs, bibliography.
FOSTER, E. E. Rainfall and Runoff. Macmillan, New York 1949; 487 pp., 179 figs.,
92 tables.
HAW, R. C The Conservation of Natural Resources. Faber and Faber, London 1959;
256 pp., 35 figs., 36 photographs, 7 tables, 2 appendixes, bibliography.
KOHNKE, H. and A. R. BERTRAND. Soil Conservation. McGraw-Hill, New York 1959;
VII and 298 pp., figs., tables.
Manuel de Conservation du Sol. Washington 1950. Publication TC-292; 359 pp.,
208 figs.
La Practica de la Conservación del Suelo. Cómo se defiende el suelo y se aumenta
su fertilidad. Servicio de Conservación de Suelos, Madrid 1957; 127 pp., 64 figs.,
13tables.
QUACKENBUSH, T. H. a.o. Conservation Irrigation in Humid Areas. Agriculture Handbook No. 107,Soil Conservation Service, U.S. Department of Agriculture, Washington
1957; 52 pp., 56 figs., 9 tables.
Soil Conservation. An international study. F.A.O. Agricultural Studies No. 4, 2nd
printing 1952; 189 pp., 96 photographs, 4 maps.
STALLINGS, J. H. Soil Conservation. Prentice-Hall Inc., Englewood Cliffs, New Jersey,
U.S.A. 1957;575 pp., 171figs., 94 tables.
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Salinity and Alkalinity

631.416.5

GREENE, H. Using Salty Land. F.A.O. Agricultural Studies No. 3, Washington 1948;
49 pp., 7figs., 16tables.
JANITZKY, P. Sah'

und Alkaliböden und Wege zu ihrer Verbesserung. Ein Vergleich
russischer und amerikanischer Forschungsergebnisse. Osteuropastudien der Hochschulen des Landes Hessen, Reihe I. Giessener Abhandlungen zur Agrar- und Wirtschaftsforschung des Europäischen Ostens herausgegeben vom Institut für kontinentale
Agrar- und Wirtschaftsforschung der Justus Liebig-Universität Gieszen. Im Kommissionsverlag Wilhelm Schmitz, Gieszen 1957; 196 pp., 48 figs., 61 tables, 3 maps.
KELLEY, W. P. Alkali Soils, their formation, properties and reclamation. Reinhold
Publishing Corp., New York 1951; 176 pp., 14 figs., 40 tables, bibliography.

W. H. VAN DER. The exchangeable cations in soils flooded with sea water.
Thesis Agricultural University, Wageningen. Staatsdrukkerij, 's-Gravenhage 1958;
167 pp., figs., graphs, tables.

MOLEN,

RICHARDS, L. A. (editor). Diagnosis and Improvement of Saline and Alkali Soils, by
United States Salinity Laboratory Staff. Agriculture Handbook No. 60. U.S. Department of Agriculture, Washington 1954; 160 pp., 33 figs., 18 tables.

Saline Water Conversion Report for 1957.U.S. Department of the Interior, Washington 1958; 128 pp., figs.
Utilization of Saline Water. Reviews of Research. UNESCO, Paris, 2nd edition 1956;
102 pp., figs., photographs.

Land and Water Use

631.6 :333 :711.323

KOSTJAKOW, A. N. Grundlagen der Meliorationen, (aus dem Russischen übersetzt).
VEB Verlag Technik, Berlin 1959; 178 pp., 66 figs., 58 tables.

Land. The Yearbook of Agriculture 1958. U.S. Department of Agriculture, Washington 1958; 605 pp., figs., photographs.
MARSCHNER, F. J. Land Use and Its Patterns in the United States. Agriculture Handbook No. 153.U.S. Department of Agriculture, Washington 1959;277 pp., 26 figs, and
maps, 168 aerial photographs, 1separate map.
Report of the Second Session of the Subcommission on Land and Water Use of the
European Commission on Agriculture, held in Vienna, Austria, 7—12 October 1957.
F.A.O., Rome 1957; 43 pp.
Report of the Third Session of the Subcommission on Land and Water Use of the
European Commission on Agriculture, held in Istanbul, Turkey, 20 April—2 May
1959. F.A.O., Rome 1959.
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SCHWAB, G . O . , R. K. FREVERT, K. K. BARNES a n d T . W . EDMINSTER. Elementary

Soil

and Water Engineering. John Wiley, N e w York; C h a p m a n & Hall, London 1957;
VIII a n d 296 pp., figs., tables.
STALLINGS, J. H . Soil, Use and Improvement.
Prentice-Hall Inc., Englewood Cliffs,
N e w Jersey, U.S.A. 1957; VIII a n d403 pp., figs., graphs, tables.
W a t e r M a n a g e m e n t (General)

631.6

MARSHALL, T . J. Relations between water and soil. Commonwealth Agricultural
Bureaux, Bucks 1959. Technical Communication N o . 50, C o m m o n w e a l t h Bureau of
Soils, Harpenden; 91 p p .
OLBERTZ, M . H . Über die am Standort des Kulturbodens erfassbaren Grössen des
Wasserhaushaltes. Deutsche Akademie derLandwirtschaftswissenschaften zu Berlin,
Akademie-Verlag, Berlin 1957. Wissenschaftliche Abhandlungen N r . 23; 109 pp.,
53 figs.
PRESS, H .Kulturlanderhaltung
und Kulturlandgewinnung
durch
wasserwirtschaftliche
und wasserbauliche Massnahmen. Verlag Paul Parey, Berlin 1959; 380 pp., 610 figs.,
24 tables.
PRESS, H .Taschenbuch derWasserwirtschaft.
& Co, Hamburg 1958; 729 pp., 650 figs.

Verlag Wasser und Boden Axel Lindow

Proceedings ofthe Conference onSoil Moisture held atDominion Physical Laboratory,
September 1954.N e wZealand Department of Scientific and Industrial Research,
Wellington 1956. Information Series No. 12; 174 pp., figs., tables.
WAGRET, P.Les Polders. Collection LaN a t u r e et l'Homme N o . 3.Dunod, Paris 1959;
X V and 316 pp., 89 figs., maps, bibliography.
Water. The Yearbook ofAgriculture 1955. U.S. Department ofAgriculture, Washington 1955; 751 pp., figs., photographs, tables.
Hydrology

551.49

ALTOVSKY, M .a n dA . KONOPLYANTSEV (editors). Manual for the Systematic
Study
of the Regime of Underground Waters. Translated from t h e Russian. Foreign Languages Publishing House, Moscow 1959; 282 pp., 60figs., 19tables.
Association Internationale
d'Hydrologie Scientifique. Assemblée Générale
d'Oslo
19—28 août 1948; 3 Vols, a n dRésumés.
Vol. I. Procès-verbaux des séances.
Travaux des Commissions d e Potamologie et d e Limnologie; 399 pp., figs.,
maps.
Vol. III.Travaux delaCommission des Eaux Souterraines; 308 pp., figs., maps.
Résumés des Rapports scientifiques; 131 p p .
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ld. Assemblé Générale de Bruxelles, 1951;4 Vols.
Vol. IL 1. Rapports et comptes rendus des Séances de la Commission d'Erosion
du Sol.
2. Rapports et comptes rendus des Séances de la Commission des Eaux
Souterraines; 302 pp., figs., maps.
Vol. III. Rapports et comptes rendus des Séances de la Commission des Eaux de
Surface; 520 pp., figs., maps.
Vol. IV. Symposia sur les Zones Arides et les Crues; 199 pp., figs., maps.
ld. Assemblée Générale de Rome, 1954;4 Vols.
Vol. I: a. Partie générale et administrative
b. Rapports nationaux sur l'activité
c. Standardisation des caractéristiques hydrologiques. Cadastre des Grands
Cours d'Eau
d. Comité des Instruments utilisés en Hydrologie
e. Comptes-rendus et Rapports de la Commission d'Erosion Continentale
f. Comptes-rendus et Rapports du Comité des Précipitations
436 pp., figs., maps, tables.
Vol. II. Comptes-rendus et Rapports de la Commission des Eaux Souterraines.
Vol. III. Comptes-rendus et Rapports de la Commission des Eaux de Surface.
Id. Assemblé Générale de Toronto, 3—14 septembre 1957;3 Vols.
Vol. III. Eaux de Surface. Prévision. Evaporation; 495 pp., figs., maps, tables.
N.B. Although these proceedings have a French title, the major part is in English
language.
FAIR, G. M., J. C H . GEYER and J. C. MORRIS. Water Supply

and Wastewater Disposal.
John Wiley & Sons, New York; Chapman &. Hall, London, 2nd printing 1956;
973 pp., figs., tables, bibliography.
FOSTER, E. E. Rainfall and Runoff. Macmillan, New York 1949; 487 pp., 179 figs.,
92 tables.
FOURMARIER, P. Hydrogéologie. Introduction à l'étude des eaux destinées à l'alimenta'
tion humaine et à l'industrie. En annexe: E. LECLERC. Les principes des procédés mo-

dernes d'épuration des eaux. Masson &. Cie, Paris, 2e édition 1958; 294 pp., 164 figs.
GIESSLER, A. Erschliessung des Wassers. VEB Verlag Technik, Berlin 1955; 111 pp.,
47 figs.
HARROLD, L. L. and F. R. DREIBELBIS. Evaluation of Agricultural Hydrology by
Monolith Lysimeters, 1944—55. Technical Bulletin No. 1179. U.S. Department of
Agriculture, Washington 1958; 166 pp., 43 figs., 34 tables.
HURST, H. E. The

Nile, ageneral account of the river and the utilization of its waters.
Constable, London, revised edition 1957; XV and 331 pp., 32 plates, 27 figs., 2 maps.
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Integrated River Basin Development. Report by a Panel of Experts. United Nations,
Department of Economic a n d Social Affairs, N e wYork 1958; 60 pp.,3 tables, 1 m a p .
JOHNSTONE, D . and W . P. CROSS. Elements of Applied Hydrology. Ronald Press
Comp., N e w York 1949;276pp.,figs., tables.
JULITTE, P.et R. PE'ZARD. L'Eau à la Ferme et aux Champs. Encyclopédie des Connaissances Agricoles, Hachette, Paris 1958; 304 pp.,209 figs.
KALWEIT, H . Der Wasserhausna.lt. Berechnungsverfahren
und Anwendungen
Mitteldeutsche
Flussgebiete. V E B Verlag Technik, Berlin 1953.
Vol. I: 408pp.,200figs., 224 tables.
Vol. II:277pp., 162 figs., 201 tables, 8separate maps.
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LINSLEY, R. K. Techniques for Surveying Surface-Water Resources. Technical Note
No. 26,W o r l d Meteorological Organization, Geneva 1958; XI and 41pp., bibliography.
LINSLEY, R. K., M . A . KÖHLER and J. L. H . PAULHUS. Applied

Hydrology.

McGraw-

Hill, N e wYork 1949; 689pp.,figs., tables.
Multiple'purpose
River Basin Development.
Control Series N o .7, 8, 11a n d12.

United Nations, E.C.A.F.E., Flood

Proceedings of the Ankara Symposium on Arid Zone Hydrology, jointly organized by
the Government of Turkey and U N E S C O . U N E S C O , Paris 1953; 268pp.,figs., maps,
tables.
Proceedings of the Regional Technical Conference on Water Resources
Development
in Asia and the Far East. United Nations, Flood Control Series N o . 9. E.C.A.F.E.,
Bangkok 1956; 451pp.,figs., maps, tables.
Reviews of Research on Arid Zone Hydrology. U N E S C O , Paris 1953; 212pp.,5 tables,
14 maps, 5 separate maps.
RICHARDS, B. D . and W . J. E. BINNIE. Flood Estimation and Control, C h a p m a n 6k
Hall, London, 3rd edition 1955; 187pp.,49 figs., 37 tables, 3 appendixes.
RODE, A . A . Das Wasser im Boden. (Übersetzung aus d e m Russischen). Akademie
Verlag, Berlin 1959; XVIII a n d 464pp., 108figs., 143 tables.
THOMAS, H . E. The Conservation of Ground Water. A survey of the present ground'
water situation in the United States. McGraw-Hill, N e w York 1951; 327 pp.,3 figs.,
3 maps.
T O D D , D . K. Ground Water Hydrology. John Wiley 6k Sons, N e w York; C h a p m a n &
Hall, London 1959; 335pp.,figs., graphs.
WISLER, C. O . a n d E. F. BRATER. Hydrology. John Wiley 6k Sons, N e w York;
C h a p m a n 6k Hall, London, 4th printing 1956; 419pp., 132 figs., 29 tables.
W U N D T , W . Gewässerkunde.
320 pp., 185 figs., tables.
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BROUWER, W. Die Feldberegnung.

63.167
DLG-Verlag, Frankfurt am Main, 4. Auflage 1959;

VIII and 248 pp., 55 ill., 136 tables.
CRIDDLE, W.

D., S. DAVIS, C. H. PAIR and D. G. SHOCKLEY. Methods for Evaluating
Irrigation Systems. Agriculture Handbook No. 82, Soil Conservation Service. U.S.
Department of Agriculture, Washington 1956; 24 pp., 30 figs., 5 tables.
FINKEL, H. Irrigation Methods. A study of the comparison between sprinkling and
surface flooding in the Huleh Valley. Ford Foundation Research Project A—2. Technion, Israel Institute of Technology, Haifa 1957; 65 pp., 18 tables, 7 figs.
GULHATI, N. D. Irrigation in the World. A global review. International Commission
on Irrigation and Drainage, New Delhi, 1st edition 1955; 130 pp., figs., maps.
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particulier. Editions: Culture et Technique, Louvain 1954; 72 pp., 51 figs., 6 tables.
HOUK, I. E. Irrigation Engineering. John Wiley &.Sons, New York; Chapman & Hall,
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Vol. I. (1951): Agricultural and Hydrological Phases; 545 pp., figs., tables.
Vol. II. (1956): Projects, Conduits and Structures; 531 pp., figs., tables.
ISRAELSEN, O. W. Irrigation Principles and

Practices. John Wiley & Sons, New York;
Chapman & Hall, London; 2nd edition 1955; 405 pp., 180 figs., 49 tables.
MOLENAAR, A. Water

Lifting Devices for Irrigation. F.A.O. Agricultural Development
Paper No. 60, Rome 1956; 76 pp., 42 figs.
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P. Améliorations agricoles. Irrigations. Nouvelle Encyclopédie Agricole. Librairie J. B. Baillière et Fils, Paris 1953;480 pp., 227 figs., 69 tables.
ROLLEY,

STIPPLER, H. H. Sprinkler Irrigation in the Pacific Northwest. Agriculture Information
Bulletin No. 166,U.S. Department of Agriculture, Washington 1956; 265 pp., 25 figs.,
97 tables.
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Wright Rain Ltd., Ringwood, Hampshire; 150 pp., figs., graphs, tables.
THORNE, D. W. and H. B. PETERSON. Irrigated Soils. Their

Fertility and Management.
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Madison 1957; 620 pp., figs.,, graphs, tables.
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New York 1954; 501 pp., figs., graphs, maps, tables.
SCHILFGAARDE, J. VAN, D. KiRKHAM and R. K. FREVERT. Physical and Mathematical
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333.013.6

Reform in Japan. Oxford University Press, London 1959; VIII and
510 pp., 6 ill., 35 tables, 2 maps, bibliography.
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