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INTRODUGTION

The Working Party on Soil Claseification and Survey of the European Commission on
Agriculture held its ninth and last Session in Ghent, Belgium, in September 1973, It was
then officially dissolved in accordance with a decision of the Executive Committee which
considered that the main task of ihe Working Party, i.e. the compilation of the Soil Map
of Burcpe was practically completed and decided that any new activities should be carried
out through azd hoc Working Parties,

Accordingly, it was recommended that an ad hoc Consultation of Experts would meet
in 1975 with a view to developing methods and criteria adapted to European conditions in
order to make use of the data assembled during the compilation of the Soil Map of Europe.

Systematic interpretation of such data, together with other physical and other
socic—sconomical factors of the environment, is required for use as background information
in agricultural, industrial and urban extension planning. Under Eurcpean conditions,
such interpretationswill generally be made in view of an intensive use of the land and
will be aiming at the conservation of the environment quality. ?

A methodology for land evaluation is being developed in FAD and will be used for
the interpretation of the FAQO/Unesco Soil Map of the World with & view to making a global
evaluation of the land resources available for agricultural development. The present
Consultation will study the possibility of using the FAD methodology in European
conditions, using the information available on the 1:1 000 000 scale Soil Map of Eurocpe
as background infermation. An initial work progremme for the next biennum will be worked
out by the Consultation and it is hoped that the first results will be available for
discussion at a future meeting of the Working Group on Land Evalustion.
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OPENING SESSION

The Technical Consultation on Land Evaluation for Europe was opened by Dr. J.
Hrasko, Chairman of the Organizing Committee for the meeting, Prof. S. Sotékovd
representing the Rector of the Agricultural University of Nitra, Prof. I. Szabolcz, Vice
Secretary of the International Society of S80il Science and by Dr. A. Plcrot of the Land
and Water Development Divieion of FAD.

The opening session was honoured by the presence of H.E. the Minister of Food and
Agriculture of the Czechoslovak Socielist Republic, Dr. J. Janovic who, in his welcoming
nddress, emphasized the fact that the signing of the Helsinki Summit Conference con-
clusions by the representatives of the European 3tatee opened a new way for multilateral
cooperation. Dr. J. Janovic informed the session that:

The Czechoslovak Government has,over a long period of time, devoted its attention
to the problem of soil improvement and the increase of moil fertility. Maps of production
areas were set up for the purpose of agricultural production management as long ago as
1950-1953. From 1961 to 1970 a complex investigation of 80il was carried out resulting
in a detailed soil map (scale 1110 000) and measures were proposed providing for a
continuous increase of soll fertility. In 1971 work started on a system of land
evaluation.

In Czechoslovakia, just as in other advanced industrial and agriculiural couniries
where large areas of land are used for building conetruction and where soil pollution in
industrial regions are a matter of concern, great attention is devoted to soil protection
and a series of legal measures were adopted by the Czechoslovak Government. Large sums
of money were allocated for soil fertilization thus providing for a real socialist
management of the soil. That such an orientation on soil management had been correct,
was further confirmed by higher crop yields, an increased agriculiural production and
by the improvement of agricultural workers' standard of living,.

In ite endeavours for self-sufficiency in food production, Czechoslovakia has
formulated new objectives and set up new tasks for the scientific and research workers.
Solving of these new taskes will be based mainly on the cooperation with cther countries.
It wae highly appreciated that this Consultation was held in Czechoslovakia and it is
expected that it will open new possibilities for the application of knowledge of
soll and environment which will lead to a further increase of agricultural production.



At the conclusion of his address, his Excellency invited all the participanta
to viesit the State Agrioultural Exhibition "AGROKOMPLEX 75" in Nitra, devoted to moil,
goil protection, soil improvement and rational eoil utiliszation.

Prof. Sotfkovd, Head of the Department for Agrochemistiry and Soil Science of
the Agricultural University of Nitra, welcomed the participants to the meeting.

On behalf of the International Soll Science Sceciety, Prof. I. Szabolez welcomed
the participants to the Consultation. He reminded that the ECA Working Party on Seil
Classification and Survey, which was the predecessor of the recent working group,
carried out its activity always in close collaboration with the ISSS. Soil maps of
Europe and new classification systems were elaborated with the aseistance of ISS5 and
the European National Soil Science Societies. Meetings and numerous conferences of
these socleties were often devoted to the particular problems of thies Joint activity.

The new IS55 programme was approved during the 10th Congress of the Society
in Mogoow, last year. In this Congress, particular attention was paid to the up—to-date
methods of soil survey and classification as well as to the problems of soil utilization
and conservation. It ie hoped that during the forthcoming years the Society will
contribute effectively to the work of this working group in order to elaborate modern
methods of soil interpretation and land evaluation in Burope.

He wished good work and much success to the Consultation.

On behalf of the Director-General of FAOQ, Dr. A. Pécrot welcomed the delegates
and observers to the Session. He expressed FAO's gratitude to the Government of
Czechoslovakia and the Agricultural University of Nitra for the hospitality offered
to the Seseion and for the organization of the Study Tour. He also expressed
appreciation to the European Commission on Agriculture and the U.5. Soil Conservation
Service for the continued interest shown in the land evaluation activities in Burope
ag a follow-up to the activities of the Working Party on Soll Classification and Survey
which held its last session in Ghent, two Years ago.

Land evaluation will be essentially based on the information and experience
assembled during the compilation of the Soil Map of Europe, together with other data
on hydrology, climatology, agronomy, &8 well as social and economic inputs. Land
evaluation is therefore a team work which requires close cocperation between resource
gurveyors and socio—economic ampecialista.

A standard methodology has to be developed for this purpose and Dr. Pécrot
explained that FAO is currently in the process of setting up a general Framework for
Land Suitability Evaluation and will undertake global assessment of the world land
resources in accordance with & resolution of the World Food Conference (Rome, 1974).

The main object of the present Consultation is therefore to present the FAD
Framework for Land Suitability Evaluation, discuss its suitability for European
conditions and agree on an outline for a land evalustion programme in Europe.



Soil survey interpretations and land evelustions for wvarious purposes and following
different approaches are being carried cut in Burope. Exchange of informetion betwsen
countries im diffioult owing to the great diversity of methodologies. Land evaluation
in Europe is at present at the etage reached by soil survey and soil classification
work some 25 years ago. At that time; the soil classification systems and nomenclatures
and the field survey methods were vary different, and communication between Boil scientists
from different countries wae not easy. The activities of the ECA Working Farty on Seil
Claseification and Survey and the compilation of the Soil Map of Europe based on the FAO
legend were the keystones of the standardization of soil nemenclature in Europe.

It will be the main task of the group of specialiste participating in the
Consultation to define a common approach and besic principles to land evaluation
suitable to European conditions. Such an achievement will require time and effort.



PAPERS, DISCUSSIONS AND HECCMMENDATIONS

PART A — SOIL MAF CF EURCFE

Frogress

B Reporis of the Reglonal Correlators

HReporis had been received from the soll correlators of Regions 3, 4, 5 on the
activities which had taken place in their respective reglons eince the last seesion
of the Working Party on Soil Classification and Survey (Chent, Belgium, 1973). 1In
a letter received after the Consultation, Dr. R. Glentworth reported that ne further
correlation activities had taken place in Hagion 1 during the biennium. No report
on Region 2 wae available,

Begion 3. FProf, Koinov reported that the fifth and final drafi of the

S0il Map of Bulgaria at 111 000 OO0 scale had been correlated with neighbour-
ing countries and forwarded to the Correlation Centre. As & result of

a decieieon made et the Ghent meeting, where it wes decided that the separation
between Chernozema and Kestanozems could more adequately be done at a chroma
of 2 in the mellic epipedon; no Kastanozems have been recognized.

In addition, after reviewing the aveilable data on the chroma of the Bulgarian
Chernozems, it was decided that some of the leached Chernozems should be
included in the Haplic Chernozema. These decisions were made in agreement
with the representatives of the South Emstern Eurcpean countries and were
reflected in the 5th draft of the scil map of Bulgaria,

¥r. Florea also reported on his correlation activitiesti

= in 1973 he participated in a field trip in Hungery together with
Dr. Stefanovite. Chernozems, Luvieole, Cembiscls, Lithoecle, Phaeozems
and Vertisols were studied,

- border correlation (Romania/Bulgaria)was continued, however mome problems
still remain to be molved. For instance, Haplic Chernozeme and Orthic
Solonetz in Bulgaria are mapped as Haplo=Galcic Chernozems and Gleyic
Solonetz in Romania. Haplic Fhaeozems, Siagno-0leyic Luvisols and
Fodzoluviscls are not shown on the map of Bulgaria.

- border correlation (Romania /Hungary) is practically completed,
Region 4. In a report sent to the Correlation Centre before the Consultation
by Prof. Mlckenhausen, the following correlation activities were mentioned:

—~ discussionson the 80il map of Poland with Prof. Dobrzanski and Prof.
Kuznieki,

- correlation along the border with Czecheslovakia with Dr. Hrasko and
Dr. Nemecek, the border with Luxembourg with Mr. Wagner, the border of
Austria with Prof. Fink,

— for the above couniries, the liet of associations wae again checked.



Region 5. According to theoraport sent to the Correlation Centre before

the Consultation by Prof. lag, regional correlation meetings were held on

11 March 1974, 21 October 1974 and 21 April 1975. Problems of correlation
of mapping units and adjustments along the border between Norway and Finland
were discuesed, Speclal problems weret subdivision of the Podzols, nomen-
clature of immature mountain scile and shallow humus soile on hard rock.

b Report of Correlation Centre

Although the completion of the final draft of the Scil Map of Burope was
scheduled by the end of 1974, the Correlation Centre was unable to adhere to the
schedule for the following reasons as explained by Prof. Tavernier and Prof.
Ameryckxi

1« The contribution from France,due in March 1974, im 8till missing.

. Border correlation between some countriee is still a problem; the
level of detail of the =cil pattern and eoil limits has to be uniformized
and it was recommended not to show mapping uwnite emallar than 1f2 B« e

3. OConsidersble improvement of the correlation of mapping unite between
countries iz atill required in all regions. The Correlation Centre
received a reviesed draft of the legend anifbr the map, of the following
countries in 19?4f?5:

Count Draft No.
Lount Ty Lrali No.

Bulgaria
Czechoelovakia
Denmark
Finland
Gresce
Ireland
Netherlands
Romania
Swaden

United Kingdom
Tugoslavia
Norway
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However, some drafts do not seem to be final.

Technical Discussions

A firet draft of the list of mapping units (around 700) in table form was
presented to the meeting, It was pointed out that a number of mapping units were
practically identical except for very minor differences in elope, texture or
distribution percentage of the various scil units of the association. Such small,
non—significant and often subjective differences in the mapping unite of neighbouring

countries should be ironed out in order to improve the presentation as well am the
technical level of the map.




It wae not possible to review the list of mapping unite during the Conaul-
tation. It will now be the responsibility of the Regional Correlators to organize
regional meetinge for correlation of the mapping unite beiwsen countries. & list of
s0il unita present in the S0il Map of Eurcps weme aleo provided to the Consultation.

To meet existing probleme, the followlng pointe were agreed:

Fourth level subdivision: In general, soil units may be subdivided to the third
level (e.g. Phft Ferri-Humic Padzolai; further subdivieims at the fourth level
should be avoided (e.g. Ckcb: Vermi-calcaro—calcic Chernozems should be Cke:
Calcaro—calcic Chernozems).

Fluviscols: In the report FAQ 33;"19'551. the unit Fluvic Gleysocls existed. This unit
has been deleted afterwards, and all "fluvie" soile have been grouped in the Fluvisols.
Furthermore, in the definitive legend for the Soil Map of the World (Vol, 1/1974),

the Fluvisols are outkeyed as No. 4 before the Gleyscls as No. &, and it is empha—
sized that most Fluvieole are hydromorphic. It was agreed that, in the legend for

the Soil Map of Eurcpe, hydromorphic Fluvisols can be distinguished at the 3rd level,
e.g. Gleyo—eutric Fluvisols. As a result, some Gleysocls (on recent alluvial deposits,
see definition) may be classified as Gleyo-...Fluvisols.

Lithosols: Bubdivision to the second level (Eutrie, Calearic, Dystric Lithosols)
ghould be made in &ll countries,

Podzole: Proposals for the subdivision of Pedrmols were prepared by the Gorrelaticn
Centre in collaboration with the FAD Secretariat and sent 4o the members of the
Working Party. Commente were received from several countries, but no general &gTEE—
ment could be reached. It was finally agreed thet the following ranges of the Fe/C
ratio would be adopted as differentiating factor of the Podzol unite:

Orthic Podzeolst spoedic B with Fefﬂ between 0,1 and &
Humg—orthic Podzolst spodic B in which & subhor. has Fe/C between 0,1 and 0.3
Ferri-erthic Podzols: spodic B with, in all subhor., Fe/C betwsen 0.3 and 6

Humic Pedzols: spodic B with & subhor. lacking sufficient iren to turn
redder on ignition (Fe/C€0.1)

Ferri-humic Podsols: idem as humic Podzols; furthermore the lower part of
the spedic B hae & subhor. with Fel,.-"'ﬂ between 0.3 and &

Ferric Podzols: spodic B with Fe/C ratio of D6

Rendzinas: subdivision 1o the second level (Crthic, Cambic) should be made in all
countries.

Shallow, stony high mountain soils: Their classifieation in the FAO legend was
discussed and it was agreed that the best sclution would be 4o show these areas on
the map as mizcellaneous land units {roek debris) in association or not with Regosols
and Lithosols.

Chernozems: Chernozems having hydromorphic properties betwsen 50 and 125 cm. may
be mapped aB Gleyo—...Chernozems.



Solonchaks:

Objections raised on the definition of "High Salinity" in Volume I

(Legend, of the FAO/Unesco Soil Map of the World were withdrawn after it was
explained that the words "meres than" should be inserted before "4 mmheos" in the
last but one line of the definition. The depth limits (125-%0-75 cm) were also
gquestioned by one delegation having soils with saline subsoil and slightly saline
topsoils which in thelir opinicn de neot qualify as Solonchaks.

Becommendations for further work on the Soil Map of Europe

The following recommendations were formulated by a subcommittse under the
chairmanship of Prof, Tavernier for intensification of correlation work and
completion of the country maps and liste of mapping unite.

i.

ii.

iii.

iv,

Vs

vi.

Each delegate is requested to check carefully the list of mapping
unite distributed at the meeting and to fill in the lacking datas such
a8 composition, extension, climate, etc., either on the list iteelfl
or on the legend tables for each country. It was agreed that the
complete tables should be sent to the Correlation Cenire bhefores the
end of the year.

With respect to the claseification of Rendzines and Lithoscls, sub-
division at the second level should be intreduced ory if not possible,
a complex of the twe subunite may be made.

It is reminded that a meximum of three lewvels should be used in the
soil unite.

Use ghould be made ae much as possible of existing mapping unite in
other countries in order fto obtain & more uniform representation of
the soil pattern.

Regional correlators are urged fto take responeibility for correlating
gome of the associations used in variouns countries which apperently
geem to be very similar in composition.

Profile descriptions and analytical date for most representative soils

should be forwarded to the Correlation Centre with copy to the Regional
Correlator with comments on the variability of the soils and main land

TSEE »



PART B — LAND EVALUATION FOR EURCFE

Ta Present Popition

-1 APPROACHES TC LAND SUITABILITY EVALUATION IN EURQFE

4n Introduction to the Approaches to
Land Suitability Evaluation in Europs

oy
Lsds Pons

Summary

One of the first steps needed for the establishment of a common system for
land classificaiion for Eurcpe is an inventorization of present systems in use in
the different countries. PFor this purpose the FAO framework is taken as & hasis
for comparison., In twe tables several aspects of a selected number of European
land suitability classificatione are compared with four main topice of the FAD
framework. Table 1 iz descriptive and in table 2 an evaluation of these aspecis
has been aitempted in & very simple way. The four topics arer 1) soclo—economic
and physical assunptionsj 2) types of land use; 3) soil or land charscteristics
or qualities; 4) systems of classifications.,

In topic 1 a distinction is made between approaches withi a) g00ic—economic
and physical assumptions; b) socio—economic assumpiions only; c) physical as-
sumption only and d) no or very limited numbers af essumptions. The classification
of this tepic ie rather unsatizsfactory because in many publications about land
suitability, these data are lacking,.

In topic 2 the approaches are eveluated sccording to whether they distinguish
major types of land use (e.g. arable land, grass land), subdivisions of the major
land use in more detailed types (e.g. intensive and extensive grass land) and land
use for specific crops (e.g. wheat, sugarbeet, etc.). If, in the approaches,
sultabilities for irrigation are provided, this fact is also noted. A distinction
iz mede between approaches with a clear description of the requirements for a
certein land use type and those lacking such descripiions, Topic 3 records
whether the approsches uze soil characteristics only or soil characteristice and
gome land characleristiocs, or land characteristics. A further subdivision is mede
between approaches wsing only land characteristics, using characteristics combined
to some kind of qualities or using land qualities comparable with those of the FAQ
framework.

In topic 4 the system of classification is considered. Distinctions ars made
belween a categoric system, a numerical system or some mixed syatemse., Judgment is
also given whether the indexes (if used) are calculated by multiplication and
correction factors or by adding and subtracting. Included in this topic is zleo &
distinction in qualitative systems and semi-quantitative aystems. The number of
generalization levels is given and the number of main claszes,

In conclusion, it is considered that the differences between the European
approaches seem grester than they are in reality.



Approaches to Land Evaluation in Bast European Countries
by
S. Krastanov and I. Eabakchiev

Surmary

Three main concepts are differentlated in the land evaluation methods used
in almost all East European countries: soil assessment, land productivity
eveluation and economic evaluation of land.

The comparative evaluation of soils as regards their natural properties is
known as solil assessment.

According to the terminolegy of East Europsan countries the concept of "land®
is, to a considerable extent, covered by that of "ecologic conditions™. In this
connection, land productivity evaluation embraces a complex of physico—geographical
and natural factors determining the objective (ecological) conditions when using
land}aa means of production (soil, climate, geographic location, water status,
etc. )s

Economic evaluation of land is an approach used to make an economic evalu-—
ation of fertility as & specific sconomic form of appearance of the actual soll
fertility or, in other words, evaluation of sccial and economic conditions such asi
intensification, mechanization, profitability, etc. The latter defines the social
profitability of physical parameters of land.

The three main concepts given above for land evaluation show that soil
zsseaament is the first stage to stert with when evalueting land. The following
stage is land productivity evaluation which i, in fact,a correction of soil
assessment by means of the respective correction coefficients for climate, humidity,
etc, At the end, the economic evalustion of land comes ms a final, concluding
stage of the complete evaluation of land as a means of production.

Specificity of land evaluation is another feature of the methods used in
Eagt European countries for evaluation of land., The land is, in facti, evaluated
specifically for each crop and not a8 regards suitability (for agriculture). A
common feature of the approach %o land evaluation in all those countries 1s the
combining of land evaluation and land budget. A general concept, known as
"kadastar" is in fact, both qualitative and quantitative assessment of land used
in agriculture.

The conventionality of the evaluation is also a common featurs. Soil
agsesement and land productivity evaluation are actually wvalid only at a definite
level of technelegy of crope.

Irrespective of the large number of common features in the approaches to land
evaluation in the different East European countries there is something specific
chaeracterizing each one of them. This is due to different reasonsi degree of
development of the problem, specificity of physico-geographic conditions, climatic
factors, level of agriculture, etc.



No common method has so far been accepted in the USSR feor land svaluation.
Different methods are used in the different republics and the research work carried
cut on the problem varies te a really great extent, respectively. Only recently
a draft project was made at the Inastitute of Soil Science for a common method to
e valid for the cereal crops growing regions in the USSR. It covers the zones
of chernozems and podzolic soils in the USSR, as well as the most wideaprsad crops
in those zones such asi rye, wheat and potatoes. The main principles in the
project are the division of {the territory into homogensous climatic—economic
regions and establishing a correlation between productivity of the above three crans
and so0il properties.

The methods accepted in Romania for soil assessment are based upon analysis
of the separate elements of environment. Scil assessment is made on homogenecus
areas, the sc-called eoclogic units. Each one of the factors possesses invarishls
quantitative parameteras in the boundaries of those unita.

Four categories have been mssumed for a conventional grouping of facters
of ecologic environment, in a closed scale of 100 grades where each category
can move inside certain boundaries (soil: O-50 gradesy climate:r 420 grades;
relieft 415 gradesj and hydrology: +15 grades),

The essence of the methods used for a relative evaluation of soils in
Bulgariz ie actually the evaluation of the foctors determining so0il fertility
as regards certain crops. PFertility is determined by the rate =t which trensfovm-.
ation of nutrients takes place in forme available to plants, as well as the
welacity of thelr transporiation to plants. Under the comditions of an intenszive
agriculture when large amounts of fertilizers are used,the scil properties that
assure its most efflicient use are of primary importance. The methed developed
Tor a relative evaluation of land is besed on this.

The land evaluations, calculated from natural indices, asre the basiz on which
eccnomic evaluation is made. The following indices of econemic evalustion were
approved in Bulgariat

i. Total production per 100 leva direct working expenses.
ii. Total production per hectare,
iii. Net income per hectare.

The econemic evaluation is made at a definite level of development and
productive forees: tcols and equipment, skill and ability of people engaged and
form of organization of the agricultursl enterprise. t ie zeparately made for
the present siructure of crops and for the future structure, being caleulated from
land productivity evaluation.

The metheds used for land evaluation in the other East Eurocpean countries
consigt  of elements from one or other of the methods used in the USSR, Bulgariz
or Romania.



b COUNTRY REPORTS

EELGIUM

Professor Ameryckx reported that in land evaluations carried out by the Seoil
Survey Centre, the mapping units (soil series of the 1:50 000 soil map) are classi-
fied in 5 puitability clasees, according to their actuasl production (under normal
management: use of fertilizers, pesticides, tillage, etc.) as follows:

Class 1t giving a preoductlon of > 90% of the optimal production—very
suitable;

Class 21 gliving a production of 75-90%—suitable;

Clase 31 L " #  55-75%—moderately suitable;
Class 41 e " " 55.30%—poorly suited;
Clase 51 w . " " ¢ 30f—unsuitable.

The suitability classes are established for all the important crops that are
grown on a given mapping unit.

For resllotment purposes, & numerical land suitebility evaluation with a
range of 0-1 000 peints ie used, taking into account not only pedological factors,
2.2« economicel considerations.

Additionally, 5 capability classes are distinguished, based upon limitations
imposed by the =o0ill

Class I1 no limitations - normal management is pomsible;

Class II: some limitations, e.g. slight erosion hazard on weak slopes,
need for use of important quantities of fertilizers (on sands);

Class III: limitations are importani, e.g. serious erosion hazard, tile
drainage needed, etc., but all measures to relieve them can
be taken by the farmer himeelf;

Class IV: limitations are severe and of the kind that require special
meagures by the authorities, e.g., extensive drainage works
including evacuation canals, anti-erosion protection, etc.;

Clasa Vi limitatione are so severe that they make any agricultural use
impossible, (e.g. very steep slopes).



BULGARTA

Frof. Krastenov reported that the eseence of the methods uged for s relative
evaluation of soile in Bulgaria is actually the evalustion of the factors deter—
mining seoil fertility as regards certain crops. Fertility is determined by the
rate at which transformation of nutriente takes place in forme available to plants,
a8 well as the velecity of their transportetion to plante. In the case of an
extensive agricultiure system, there should be moet reliance on natural soil
fertility, this being mainly estimated by nutrient supply in the =oil. TUnder the
conditions of an intensive agriculture system, when large amounts of fertilizers are
used, the soil properties (that assure its most efficient use) are of primary
importance. The method developed for a reletive evaluation of land, i= based on
this. Indices considered as exercising the sirongest effect on the development of
arable crope under the conditions of a comparatively high intensification,; aret
&) soil texture of arable layer for field crops and subsoil for orchards, forest
irees and vineyards; b) depth of humus horizonj ¢} depth of soil profile (for soils
formed on solid rocks unlyg; d) texture coefficient; e) pH of arable layer; f) humus
content in arable layer; g) level of groundwster tabla,

When selecting seil indices, the availability of data for the respective
indices has =lso been taken into consideration.

As regards the effect of the above soil properties on soil fertility, they are
normally graded from O to 100. Each soil type is evaluated for the major CTOPE ETown
in the country (or in some of the regions in the country being characterized by
specific naturel conditions), namely: wheat, maize, eunflower, alfalfa, sugarbeets,
cotton, tobaceco, orchards (apples, pears and plums), vegetables (tomatoes and pepper),
vineyards, natursl meadows and pastures, Virginia variety of tobacco, fibre-yielding
flax, rice, peaches and cherries.

The final evaluation values of soil, as regards a specific cropy are obiained
as an arithmetic mean of the mssessments glven for soil properties and are expreasad
in grades from 0 to 100. When some of the indices are 0, the total grade is mlso O.
This is in agreement with the law of indimpensability of asoil fertility factors.

Besidee soil conditions, climate also strongly affects plant development.
It is evaluated separately. Regquirements during vegetation periods have alsg been
considered of primary imporiance when evaluating sultability of climatic conditiens
a8 regards growing different arable cropes in the different climatic regions.
fcoording to the aveilability of those requirementa, the country is divided into
regions variously suited to the grewth of certain CTODS.

With crops requiring high temperatures {ccttnn, vineyards, tchaccuj,when
temperature deficiency is a limiting factor both as regaris growth and quality of
produce, tempermture is the most important factor for evaluation of climatic
conditions. The total temperature for the whole vegetation pericd is used as an
index of evaluation and characterization of temperature conditiona.

With creps which have no special requirements as regards high temperature
(wheat, maize, sugerbeets, sunflower), for which the existing temperature conditions
are adequate up to a high altitude above the mea level, conditions of humidity are
congldered to be the majer factor in evaluating climatic conditione. Conditions of
humidity are characterized by different indices with the different orops — '
hydrothermic coefficients, coefficients of moistening, water balance, etc,



The evaluation of climate is expressed as a coefficient from 0 to 1. It is
used to correct seoil evaluation gradesand to caleulate the final evaluation of
ecologic conditions,called field assessment number.

The advantage of the methed accepted for evaluation of ecologic conditions
lies in the fact that such an evaluation is relatively constant. The changes
occurring in seil, as a result of major amelioration practices or any other changes
such as erosion, salinization, etc., can be included by correction of the already
eztablished main grade using the respective correction coefficient.

Coefficients of irrigation, stoniness, erosion and salinization are zlso
established,

The land evaluations calculated frem natural indices, are the basis on which
ecenomic evaluation is made. The main principlee of economic land evaluation in
Bulgaria are as followsi

a. Systems of indices are used;

b. Indices musi glve expreseion to both differences in natural conditions
and differences in economic conditions at the same time;

c. Indices must not consider elements of subjectivity;
d. Indices must ensure the measuring of the effect of land quality on
bulk of production primarily, as well as size of income and efficiency

of labour and means.

The above principles being taken into consideration, the following indices
of economic evaluatien were approved in Bulgariat

i. Total preduction per 100 levae direct working expenses.

ii. Total production per hectare,

iii. Net income per hectare.

When evaluating land from an economic point of view some natural indices are
also used such as: slope of land, resistance of soil to tillage, length and
configuration of plot.

The economic evaluation is made at a definite level of development and
productive forces: +tools end equipment, skill and ability of people engaged and
form of organization of the agricultural enterprise. It is separately made in the

present siructure of crops and for the fulure structure, being caleulated from land
productivity evaluation.

CZECHOSLOVAKIA

Prof, Nemecek reported the following approaches used since 1945,

"Geonomical" land classification —
Delineation of individually evaluated tracts of land: cadaster, agro—ecological
Zone.




Diagnoatic land criteriat

Climatic data, soil texture class and depth; matching of land conditions
with crop requirements based on empirical qualitative data.

Land evaluation claesea:

8. maize, sugarbeet, potatoss, mountain production types, regions {raflecting
main climatic conditions). Wheat, barley, rye and oats production sub-
types, subregions (reflecting the above memtioned soil properties ).

be suitability zones, 4 suitability clas=es for each of ca 40 crops
(some economic factors also taken into account ),

Application:

This land classification system has been widely used for state and regiconal

plamming purposes and for comparing the resulis of agricultural research
and practice.

Land classification for economic mime, economic land svaluation —

Delineation of individually evaluated tracts of land: cadastral area (cooperative
and state farm area).

Diagnostic land criteria (characteristics/qualities):

Climatic parameters (especially the sum of positive temperatures = »10%g,
mean temperature in the growth period, duration of the growth period,
annual precipitations, probability of the occurrence of dry periods and
drought hazards in growth period), socil-relief complexes referred to
cadastrel (farm) areas - relevant for economic evaluation. Readily
available stores of crop yields and economic parametera in a computerized
data bank (ereas under particular crops, data sbout market production,
recurrent and non-recurrent inputs),

Land classification units:
The land ie classified at iwo categorical levels:

= 7 great groups of land unitse reflecting the main climatic and
gecmorphological conditions in the CSR and in the S3R;

- 74 land units in CSR and 63 in the SSR defined by the gpecific soil
and relief patterns (associations).

Economic land evaluation clazses:

A lot of particular economic land classification eystems cen be derived
from ihe stored data,.



Land tax assessment classes (zones):

This system involves 30 clapses of a fixed land tax rates for better
environmental conditions and sale surcharge rates for worse environmental
conditions. The rates (in monetary form per ha) are derived from an
sconomic analysis and they refer to land classification unit groups. They
serve as an economic tool for equalizing different land productivity, caused
by variations in physical land qualities,

Application:

After the tax and economic assessment system had been applied the differences

in profitability (E!IH%QEEEE x 100 in KCS) emong the land zones of the

country (due to natural environmental conditions) were levelled ms shown in
the following tablei

Profitability rate

before after application

Land zone application of system of system (1973)
s 25,2 17.0
2. 21.9 1545
. 18.4 13,9
fa 151.5 149
C3R 5. 19.1 17T
6. 1642 16,8
Ts 15.8 16,2
8. 131 16.6
9. 10.8 177
10, 6,0 15«7
11. 2.9 13.8
2 22.0 16,2
3. 22.2 16.6
4. 18.7 151
35R 5, 17.8 18,2
Te 12.7 13.0
9. Te1 1245
10. 3.0 11.6
11 - 2.9 10.4
124 —14.6 11.4
CSR 17.4 16,2
35R 6.0 131
CS5R 13.2 151

The lend tax assessment systsm was put into practice in 1967; the tax
rates were changed in 1974. The land classification with reference to a
computerized data bank, is widely used in economic research,

Soil survey interpretations -
Delineation of individually evaluated tracts of land:t large scale (1810 000)
80il mapping units and their groups.




Diagnomtic land criteria:
Mainly soil profile properties and some land qualities; matching of snviron—
mental data with crop and cultural requirements based on qualitative
empirical data.

Land classification classent

Groups of large scale soil mapping units,

Land evaluaticon classifications:

Land capability ., (land suitability c.), agro-ecological regions.

Applicationt

Elementas of the above mentioned classifications are included in explanatory
texte to sodl maps. They are also used in farm and project organizations
because a qualitative empirical eoill survey interpretation does not satisfy
present day needs,

Modern approaches to agricultural land classification and land evaluation -
Delineation of individually evaluated tracts of land:

i. elementary pedo—ecological units as a reference basis for
quantitative maiching of land properties and qualities with
agro-economic responsesj

ii, redo—ecological associations referred to farm plots and to farm
areas for the application of the land evaluastion system.

Land classification unites
The land is classified at three categorical levelst

- main pedo—ecological unite (ca 80 both for the CSR and the SSR)
raflecting a) significant unite of soil temxonomy, defined by specific
gete of diagnostic horizons including their essential lithologlc variantsj
b) expression of slope steepness, gravel and presence of siones and
limited soil depth; c) complexes and catenas (microcombinations) in areas
of hydromorphous soils;

= similar land units occurring under different climatic conditiene are
separated; 10 climatic classes are used;

- the above mentioned unite are subdivided in accordance with the angle
of slope, slope aspect, etone and gravel content classes,



Mapping of pedo—ecologlical units, storing of physiographic characteristics in a
data banki

Soil-ecological units are being mapped (1973-1977) at a scale of 1310 0CO
(topographical maps at scale 115 000). Location, ares, area distribution
pattern, relationships to adjacent unite, and additional characteristics
(soil improvement, cultures) are stored on megnetic tapes. The digitizing
of land mape for successive interpretative purposes is anticipated.

Sampling of economic date from representative and homogenous farm plote and their
atoring in a dats banki

A selection of more then 6,500 farm plots in the CSR and 3,500 in the B8R
has been made, representing approximately one quarter of the land clasmi-
ficetion units, The following data are now being obtained and siored on
magnetic tapest

- for 10% of selected farm plots, yields of the main crops (11) and
fertilizer costisj

- for 70% of selected farm plote, a more extensive set of datar yields
of the 11 main crope; preceding cropej weather conditions and recurrent
inputs (lsbour and material costs required for production, fertilizer
consumption, practices in preparing, cultivating and censerving land,
services and equipment)., Yield data and fertilizing costs are additionally
sampled from crop variety testing stations.

Envisaged processing of the crop yields and recurrent input data in relation to
environmental factorai

-~ pegigrment of the main crop yieldﬂfﬁuata deta to pedo—ecological units,
inter and extrapolations, grouping of elemeniary unitsj

- examination of the relations between particular factors of the environ—
mental conditions set (climatic, main edaphic, relief factors and
properties) and of crop yielde with characteristic groups of farm
practices and labour coste, Search for diagnostic criteria. OGrouping
of pedo—ecological unite from different points of view. Making use of
simple and multiple correlations and regressions, factor and discriminant
analysis.

Anticipated quantitative economic land evaluation systems:
- for arable land {without reclamation and improvement);
- for grassland (with reclamation and improvement);

i. Crop yield and cost retio classification of arable land based on
grouped pedo—ecological units. This claseification is considered
a fundamental output of the processing of the stored land physio—
graphic and economic data (land information system). When applying
this classification for the farm area evaluation, the econemic
consequences of land unite distribuiion pattern and their degree of
contrast (land ecological heterogeneity) will be taken into account.



ii. Gragsland productivity rating:

Beceuse of the lack of relevant productivity response data

for meadows and pastures, primary attention will be given to land
characterisiics and qualities effecting grassland production
including climate (4 major groups), predictable soil moisture
fluctuaiions, slope classes and slope aspect, soil depth. The
graseland evaluation ratings will be expressed by hay yields obiained
from small-plet trials st different fertilization, farm practices and
cost levels,

Application:

further efeps in the solution of economic consequences of the different—
isted land productivity, due to physical land properties and gualities:

optimal lecaticon and specialization of plant produstion;

agricultural land protection measures;
— agro=eccolagical and economic research.

Zimalation models, using mathematical methods based upon theoretical and
estsablished relationships, will be used 1o solve the above problems.

Prof. Dzatke also reported that Czechoslovekia belengs to the States having
a amall area of agricultural soils. Per 1 inhabitant, there are 48,7 ac of agri-
cultural and 33,9 ac of arable soil. Therefore, the guestion of evaluation and
raticnal exploitation of soils belongs to the primordiazl tasks of agriculture.
This is anchered in the corresponding decisions of the Gzechosiovak Federal
Government and the National Governments according to which, on the whole territory
of Czechoslovakia, 2 new evaluation of agricultursl soils is realized,

Land evaluation in Czecheslovakia is understood not only =s a gingle action
of estimating and classifying grounds, but alsc me a purposeful appreciation of the
ecological and economic factors which influence the specific character of sites.
This is a guelitatively higher degres of recognizing the natural and ecological
conditions of the agricultural production, which directly makes use of the resulis
derived from the pedological survey, as well az of the findings on natural environ-
ment.

To solving gquestions on land evaluation, activities start from the funda—
mental thesis that soil is but cne of the environmental components, that the
production capacity of soils depends upon a whole complex of natural and ecenomic
factors. The specific character of these factors is expressed in particular
territorial units which are called Pedo-Ecological Units (Land Units),

In general, the Pedo-Ecological Units are defined as relatively homogensous
territorial wholes, having & special character of ecological cenditions and
bicenergetic potential. They are determined by the evaluation of zeil propertics,
parent materiale, climate and relief of the ferrsin. The fidelity of these umits
is successively justified by data on their hectare yields and zross agrienltural
production.



The pedo—ecological delineation of territory does not replace land evalu-
ation, btut it is the first presupposition for the next working phase, in which
bases are already acquired on the quantitative evaluation of territorial wholes.
This phase is accomplished by the corresponding institutes for the economics of
agriculture and public nutrition. The final system of evaluating agricultural
g2oils in Czechoslovekia will be the ocommon attainment of & large team of pedologisis
and agricultural econcomists.

Since, according to the plan, thie preteniious taek will not be finished
until 1980, for the actusl needs of practice and, in order to further develop
theoretical gquestions, a map of land eveluation in Slovakie has been constructed
in the scale of 111 Q00 000, This map originsted on the basis of evaluating
statistical data on the hectare yields and grose agricultural preduction from
more than 500 go—called homogeneous agricultural enterprises of Slovekia. This
means that the evaluating system did not originate by & mathemstical summing of
points for various properties of the soil and enviromment, but by & concrete
evaluation of territorial wholes, on the level of pedo—ecological districts, in
larger areas even of subdistricts. This principle of the so-called synthetic
method of evaluation, i.e. of attributing economic data to exactly defined terri-
toriel wholes, %o pedo-ecological units, forms the base for the entire methodical
process of land evaluation in Czecheoslovekia.

Locording to the obtained results, Slovekia's agricultural soils are rated
in the following seven groupel

1. the best ones, 100-91 points (8.8%);

2. very productive, 90-76 points (17.0%);

3, productive, 75-61 pointe (14.7%);

4. medium productive, 60-46 points (24.7%);

5. little productive, 45-36 pointas (19.3%);

6. wvery little productive, 35-21 poinmts (13.4%);

7. unsuitable for agricultural productiecn, 20-5 points (2.1%).

HUNGARY

Prof. Stefancvitis reported that classification of seil productivity in
Hungary is based on "basal" soil fertility (productivity without soil improvement
or irrigation). Bach type and subitype of the tszonomic soil classification is
characterized by a value between 0 and 100, This value is calculaeted from soil
analytical data (humus %, depth, texture, aridity, salinity, slkalinity, etc.)
which receive individual corrected valuss. The soil walue is then adjusted on
account of climatic and physiographic data.

Dr. Gersy reported that in Hungary anti-erosion plens are being prepared.
This work is being carried out by natural units (e.g. & hydrological unit) or for
large farms.



The plans have 3 partes
1« Seil survey;
2. Methods apgainst erosiom:

a. agricultural methods (change the direction of cultivation,
planting of =o0il defending plants, etc.);

b. technical methods (building terraces, channels, leading the water
from the slopes, etc.).

3+ Economical and organizational problemsi

a. recommendations to change the land utilization typem. Most
frequently it is neceseary to change the cultivated lands to
pasture or meadow fields;

b. the costs of soll conservation work;

c. w@mortization time.

Dr. Gerey also reported on the Hungarisn farm eoll maps concerned with land

evaluation problems.

These farm so0il maps consist of 2 parts:

1. Farm soil maps, 1:10 000 (now available for 3 million hectares), The
farm soil map contents ahow soil types, subtypes, variants, parent
material ;

2. GCartograms — iwo types of cartograme are employed:

a. descriptive cartogramet cartograme of pH and lime status, water
soluble salts, exchangeable sodium, ground water table, soil erocsion

conditionz, humus, soll water regime, plant nutriente;

b. recommendation cartogramst: cartograms of land utilization, moil
amelioration, and irrigation;

3. Explanatory text.

The last three mentioned cartograme are chiefly used for the solution of
land eveluation problems in Hungary.

NETHERLANDS

Dr, Van der Schans reported on the methods which are applied in the
Netherlands for the interpretation of 80il surveys.



The soil mapping unita are defined by means of soil characteristics
(features of a soil that can be seen and/or measured on the soil in the field or
in the laboratory on soil samples). Thus, the soil map gives direct information
about these differentiating characteristice, It also gives information about
other, accessory characteristics co-varying with them.

The map user often wishee to know the behaviour of the soil under given
forms of land use. Such requirements are met by providing information on the
attributes of a soil that cannot directly be read from a soil map., On the other
hand, such attributes are connected with the soil characteristics, but additionally
depend on the type of land use and the environmental conditions.

In praotice, soil suitability (the degree in which a soil, according to its
characteristica and qualities, meets the requirements for a particular form of
land use) is determined by & relatively small number of soil characteristics and
g0il gualitiea., These are called assessment factors. The assessment factors form
the backbone of the interpretation system. The aim is to express them in quanti-
tative form. This can only be done on a basis of considerable background infor-
mation about soils and soil processes (laborious research). Exzamples are moisture
supply based on rooting depth, available moisture content, capillary rise of
moisture from the ground water, drainage status, bearing capacity, etc. The
weight of a certain factor varies with the form of land use. For each mapping unit
the factors are rated in } or 5 grades.

The interpretation of mapping units proceeds in three steps:

a. derivation of the necessary knowledge about soil characteristics
from the mapping units;

b. determination of the grades of the assesament factors;

¢c. determination of the suitability class for a certain form of land
use by comparing the grades of the aesessment factors with the
requirements for each form of land use.

At the end of the procedure, the soile are scaled in a suitability classi-
fication. This classification is categorical and essentially qualitative.

The highest level of classification has three main classes (well suited,
moderately suited and poorly suited). At the second level, each class can be
divided in a number of classes, indicating with figures a decreasing suitability.

At the lowest level a class may be subdivided in subclasses on the basis
of relevant limiting factors, which are different for various soils.

Soil qualities and soil suitability differ from land qualities and land
suitebility, because land development is not teken into mccount in the former
classification ayatem,

A programme is now in progress which aims to integrate data about soil
qualities and suitability with datas about land development and socic—economic
factors. This programme will be a contribution to an overall rural development
scheme, in which net only agricultural reconstruction, but also nature conservancy,
landscaping and outdoor recreation will receive consideration.



NORWAY

Mr. Fjaervoll reported that beth for general purpose planning and for
egricultural planning, the utility and fertility of the soil are determining
factors.

The European Land Registry Map (111 000 000) ie, owing to the small mcale,
of comparatively little value for actual general purpose planning. In Norway the
production of an economic map on the scale of 115 000 is in hand. The particular
compilation and presentation offers certain poseibilities for "suitability
evaluaticen. One third of the economle important aress of the country have been
mapped in this way. Compilation is by Norges CGeografiske Oppmaling (The Ceo—
graphical Survey of Norway) on the basis of air photographies and the boundaries
of all eststes of more than a half hectare are shown together with the soil classi-
ficetion boundaries,

The goil classifications and land use mapping unite comprise the followingt

Cultivated land — This is clessified asi A-land, having such topography and
structural conditions that it cen be cultivated by use of four—wheeled
tractors, and B-land which, due ‘o =slope and form, cannct be worked with such
aquipment.

Conifercus forest land and deciduous forest land — The coniferous forest
iz divided into four classes of very high to very poor quality.

Boggy land — Four different classes are recognised according to production
capacity.

Shallow land — Shown separately as are rocky outcrops,.

Uncultivated land — The boundaries and the map symbol of the arable part
of the ares are shown. BSpecial map symboles indicate whether the content of
stones ig especially high, or whether the areas are self-draining.

It is important for sgriculture and feor human society, that cultivated and
srable land are not uged for building purposes. In connection with general purpose
planning and town planning, in Norway it is the duty of the Agriculiural Service to
take an inventory and make an assessment of the resources. The agsessment is
carried out by classifying the areas according to production, agricultural environ-
ment and structure and showing the classes by colouring, e.g.,

a, Land which forever should be used for agricultural purposes,

©. Land which immediately — because ite production capacity is very low -
can be used for other purposes, e.g. building activities.

ce Land which already is used for building purposes.
d. Land which is not assessed, e.g. high mountain land.

e, Land which will be aseessed anew in the next period of the general
plan and then classified under a) or b).



The econcmic map in itself makes a register of resocurces where the resources
are indicated by geometrical figures. The Land Register — the way it is now kept
in Norway - is a numerical regisier of resources. In this,all soil classifications
for sach farm — and then for each urban or rural district and after that for each
county and for the whole oountry — are stated by numerical values in decarss. The
areas of each estate, and within that of each soil classification, are computed
and tape-recorded. The tape recording contains, for each estate, information about
the register numbers of the farm and the identity numbers of the owner. This
permits data processing of all the gathered information and forme the registered
information part of a major date bank.

It ie already apparent that the Economic Map and the land Register, together
ere very serviceable instruments for lend uwse planning, both for general purpose
planning and for a more technical planning for agriculture. In both cases it is
possible to make plans from the points of view of soil protection and land
auitability.

POLAND

Professor Olinski reported that in Poland seil-agriculiural maps at different
scales (115 000, 1125 000, 11500 000, 1:1 000 000) are being compiled for practical
use, These maps are based on soil-valuation (soil-rating) mapes and on soil maps.
The basic contents of the soil-agronomical maps comprise two elements: complexes
of agricultural productivity of soils and soil unite.

Scile are divided inioc three categoriest arable, meadow and pasture and
forests. Within the arable soils 14 complexes of agricultural usefulness are
distinguished. On these maps,scil associetions, textural classes and land
capability classea are also assigned. To each map supplements are attached
containing additionsl information about the properties of the seile and other
elements of natural envirenment of agricultural production. It ie anticipated that
these maps will be very useful for land evaluation.

ROMANTA

Prof. Florea reported on & complex system now in use in Romania for the
ecological justification of agricultural production zoning, using & standard
method of data collection, coordination, processing and issuance,required for the
finding of technicael and economic solutions specific for each of the country's
major agricultural zones or for micro zones within each zone,

Thie ecological documentation requires the compilation of maps of pedo-
climatic zones and land evaluationa for different crops and land uses, Techno—
logically uniform territorial units are separsted on the mape on the basis of the
following factorsi

Soil morphological features
phyesical and hydrophysical featurss
chemical characterietics

nutrient reserves

I



Lithology - natiure of parent material
- 8lope
~ exposurs
= form of relief

Climate ~ thermic resources
- water resources
= other climatic¢ factors affecting plant growth

Hydrology -~ ground water level
= seagonal variation in ground water levels
= ground water mineralization

There are 39 elements for the characterization of the above listed factors,
each of which are subdivided into several degrees of intemsity or quantitative
meanings,

Such 2 wide range of the territory and eolle' feature requires division on
the map, of very small areas and the identification of thousande of so-called
"Ecologically Uniform Territories" (EOT) in Romania, each having its correct
identification formula., For correct and easy recording of the data, each of the
indicators (elements) of environmental factors or se¢il and their subdivieions have
been codified. Simultaneocusly, on each EOT, land is evaluated for 25 crope and
land uses, on the basis of a proper methedology (described by Mr. Krastanov) for
the determination of the land's production potential. In this way, a primary
interpretation of ecological data for the requirements of production ie achieved.

In the same work, technological characterization of the agricultural land
is undertaken using the following:

— the amount of energy required by soil management;

— accessibility of land in view of mechanizationj

- erosicn protection mnd control requirements;

- suitability of land for irrigationg

= drainage requirements;

— embankment requirements;

- prevention and comtol of salinization and alkalization requirements;
- liming regquirements;

= fertilization requirements;

— technologicel reatures of current agrotechnical cperationsj
- problems of soil pollution,

For this characterization, the features of each EOT have to be considered,
several land types being established for each category of characterization. The
eventual effecte of land reclamation need to be emphasized and added t¢ the initial
production potential of the land, so as {o express the improved production potential
of each part of the territory.

This work requires the extensive use of computers without which it could
never have heen achieved.



SPATN

Drs. Bardaji and Lazarc reported that land evaluation in Spain is carried
out when applicable to specific uses. The present account of the work is not
a description of actual progress but rather an account of the progress which could
be achieved with the use of adequate techniques. It is considered that the input
aspact of this work is the definition of land in terms of agrological capability.

In goeneral, the criterion used are the followingi

1.

2a

i

Land suitable for permanent farming

Claga 1

Class II

Class III

Land suitable for continuous cultivation without special
management methods and using no special techniques. The
solle are flat, deep, not stony, well drained, good for field
work, with no erosion or little erosion and with ne flood
hazgard. The manure, the field work and the rotation of crops
are normal. Loamy soil, with good permeability, level and
gufficient water are the characteristics of thie land class
when used for irrigated farming.

Land suitable for simple continucus management farming
methods. The soils are level or nearly level, deep, well
drained, not very stony and give good or moderate yieldsof
different crops. They (the Bollﬂgﬂrﬂquire gimple measures
for erosion control and the slope is less than 10%, The
drainage must be good., These lands have a minimum flood
hazard. When the flood hazerd ie dangercus such land should
be included in Clase III land,

Land suitable for continuous farming with complex management
methoda. The soils are well drained, with ercdable slopes

or are poorly drained with slight erosion. The land is good
for field work, deep but stony enough to damage mechanical
implementie. In many csses complex measures are needed for
80i1]l and water conservation. Extensive rotations are
necessary and drainage and irrigation are sometimes difficult,

Land suitable for incidenial agricultural farming

Claess IV

Land generally not included in the Clasees I-III because of
the degree of limitations or deficiencies, e.g. steep slope,
strong erosion, etc.

Land suitable for permanent vegetation

The degree of restirictions determine classification into three classes:
v, VI, and VII.

Land not suitable for cultivation, pasture or silviculiure

Barren land,.



The following meps are necessary to establish the land use capability of a
particular tract of land:

&. BSoils

b. Climate

ce Lithology (parent materials)

d. Slopes

2, Cultivation or exploitation

The land rating is obtained by the superimposition of the above maps.
Approximately one—third of the agrological surface of Spain has been already

mapped &t a scale of 13200 000, moetly areas in the Western part of the territory.

¥ew Irrigation Zones

The guidelines of the Bureau of Reclamation are used in such work, when
feasible. As a first step a2 reconnaiseance study, st a scele of 1:50 000, is
neceseary to ascertain whether irrigation is practical or not. If the zone is &
complex one, or has serious problems, & semi-detailed study should subsegquently be
undertaken at a scale of 1125 000. In the selected arsas and before realization
of the project, & second study is necessary at a detailed level and at & scale of
115 000 or 1210 CO0.

SHEDEN

Frof. Wiklander reported that the government has organized a2 group of
epecialigts who have prepared a plan, on & broad scale, for the use of soil and
water as natural rescurces. The need of land for industry, various recreation
purposes, urban activity (such as enlargement of cities), farming, forestry, 8LCe,
is taken into account in this work. Pollution problems are sleo considered,

New industries, especially if a pollution hazard, are to be located in
certain coestal aress. In other coastal areas, no industry will be permitted.

In this work, arable land has been classified zccording to production
capacity, field mize and shape and lecation in relation to farm centre, stc.
Regulations have been worked out for the use of arable land for urban needs, based
on these principles, Regulatiome for the use of forest land have also been Tormu—
lated.

Preparaticn of detailed maps for the uses of land has been initiated.



UNITED KINGDOM

Dr. Wilkinson presented & brief review of land evaluation work in the U.K.

1. Land Capability Classification

Details of the classification systam ere given in the Soil Survey of
CGreat Britain Technical Monograph, Monograph No. 1, by J.5. Bibby and

D. Mackney. A review of progress in land capebility was also undertaken
in 19?2{?3 and the details are published in MAFF Techniecal Bulletin 30
"Land Capability Classification" HM30O 1974. The work is on-going snd a
land capability map will be prepared for every new soil map.

2+ Land Capability Map for Great Britain — 111 000 000 scale

With the publication of the apil map at 111 000 000 scale, it is propozed
%o now prepare a generalized land capabllity map at the same scale.

3, MAFF Apricultural land Classification of England and Wales

This is a 5 grade land claseification system and is described in the
MAFF Agricultural Land Service Technieal Report No. 11 "Agricultural
Land Classification™, London 1966. The whole of England and Wales has
now been clappified according to thie sytem and the maps printed. They
are utilized for national and regional planning purposes.

Ush

Dr. MocCormack conveyed Mr. Johnson's personal greetings and geve some
information about the current progress in soil surveye in the United Siates. The
total land area in the US is about 900 million hectares. Detailed soil surveys are
completed for 500 million hectares or about 60 percent of the land, Many kinds of
land evaluations have been used in the United States. Some are used with gener—
alized soll mape and some with detailed scll surveys, buil all are based on infor-
mation about soil properties cobtained from soil surveys.

Without this basic moil information it is not poseible to predict the
behaviour of eoils in the various kinds of land usea for which the soil may be
suited. Accurate predictions of soil behaviour are considered essential for land
evaluation.

It is considered that soil scientists have an obligation to identify, for
non-soil scientists, those land uses or crops for which each kind of soil is well
suited. In the past, several schemes used & negetive approach by placing emphasis
on the hazarde or limitations imposed by unfavourable soll properties. 4 positive
approach appears better.

Bvaluations of soil suitability should reflect modern technology. In
agriculture especially, methods on how to improve soila have been learned. Many
prime food-producing areas have been developed in soils that in their natural
gtate were poorly suited., The corn-producing areas of the Central USA were oncs
considered worthless awampe, Likewise, highway engineers have learned o build
good highways on Vertisols.



Evaluations should clearly identify the level of managemant input that is
assumed, The skills of the local cultivator are important in evaluation of
potentials using common management practices. The scil ascientist, working with
other disciplines, must help identify adapted additional practices that will
enhance the performance of the Boil, and determine the axtent to which each
practice improves production. Thue, the data assembled to evaluate each soil at
full application of the latest technologles should be sufficient to evaluate it at
any lower lewvel,

Currently, the USA are developing a system of evaluation called moil
potentials. Soil potential is defined as the ability of the moil, using latest
femsible technology, to produce, yield, or support a given structurs or activity
&t & cost expressed in economic, social, or enviromnmental units of value. There
are four basic steps in this systemi 15 for esach land use or crop, those soil
properties that are limitations teo the bhest performance or yield are identified;
2) kinda of practices that may be used to overcoms the soil limitations to achieve
the best possible performance are identified and their feasibility or cost is
evaluated; 3) the level of performance or yield after installation of feasible
practices is evaluated and any continuing limitations thet exist afier the
practices are inatalled are identified; and 4) the soils within the area of study
are arrayed from those with the best performance to thoee with the woret, or the
g0ils are placed into three c¢lasses of good, fair, and poor potential.



Framework for Land Suitebility Evalustion

a. General Cutline

A FPramawork for Iggg_ﬂgitahility Bveluation lf

presented by
G.M. Higgins

SUMmmE Ty

The paper describes a framework for land evaluation developed jolntly by
two multidisciplinary groups, one in the Netherlands and ome within FAO. Land
evaluation is defined am the process of collating and interpreting besic inven-
tories of soil, vegetation, climate and other aspecte of land in order to identify
and make a comparison of promising land-use alternamtives in terms applicable to the
ocbjectives of the evaluation. 4 multidisciplinary appreach is recommended and
basic to the concept is recognition of the fact that land evaluation is meaningful
only in relation to & clearly defined use. The framewerk recommends gualitative
and quantitative classifications of land for well defined land utilizatlon types,
under unimproved and improved conditions, by suitability orders, classes, sub-
classes and units. & single stage (phyeical and socio—economic studies together)
approach or B two stage (physical studies followed by socio—economic stu&ias}
approach is allowsd for. The framework is intended to provide an outline of
principles and terminology within which local systems of land evaluaiion mey be
formulated.

he Land Utilizsation Types

land Utilization Types in Land Bvaluation

by
Klans Jan Beek

Summary

Land evalustion nowadsys includes practically all aspects of utilization eof
aress of land., It increasingly serves as & basis for making both high level
planning and low level implementation management decisions. During the FAQ Expert
Consultation in Wageningen (1972) the discussion wes limited to & physical land
classification with economic consideraticons. The principal means of intreducing
different economic constants would be by making separate land evaluations for
different land utilization types.

1/'3naed on the work of the two described multidisciplinary groups.



A land utilization type 1s a specific sub-division of & major kind of land
use, serving as the subject of land evaluation and defined as precisely as is
practical in terms of produce, level of management, capital intensity, labour
intensiiy, kind of power and implements used, farm size, land tenure, etc.

Land utilization types are an integral part of the land evaluation
procedure. Their selection and formulation may =a) take place at the beginning
of the procedure representing an input for land evaluation or b) be subjected to
modification and adjustment during the procedurs, representing both an input and
an ouitput of land eveluation.

4 distinction should almo be made between a two stage and a parallel land
cvaluation procedure. The two stage procedurs ia often favoured for emall scale
inventories for broad planning purposes. The first stage is mainly concerned
with physical land evaluation, followed (but not necessarily) by a second stage
congisting of some kind of economic analysist economic land evaluation. In a
parallel procedure the physical analysis proceeds concurrently with the socio—
economic analysis. Thios latter procedure will often be favoured for specific
probleme in connection with development projecta. Figures were presented to
explain the role of the land wtilization type concept in different land evaluation
procedures. Two—stage and parallel procedure could be thought of as being
situated at either end of & continuum composed of different approaches to land
evaluation ranging from a purely physical approach to an approach in which the
socio—economic specialists are responsible, the physical disciplines making only
indirect contributions.

A further pub-division in four major kinds of land evaluation is proposed
baged on the number and kind of socic—economic factors taken into consideration:

1. Evaluation of biological production potential,

?. PFPhysical land suitability classification for specific pre—determined
land utilization types.

Overall "on farm" land suitability classification with farm economic
variables.

4. Overall land suitability clessification with "off farm" variables.

In each kind of land evaluation the land utilization type has an specific
role.

& difficult aspect of the land evaluation procedure is the matching of the
land requirements of the land utilization types with the land conditions. Matching
represents the espence of the interpretive step following the resocurces surveys
and is based on the functional relationships that exist between the land qualities,
the land improvement capacities and the key attributes of the land utilization
types. 4 distinction has been made between gqualitative matching which relates
predetermined levele of land qualities to different classes of land suitability
and quantitative matching based on quantified expressions of the cause-effect
relationships between the land gqualities and the performance of the land utili-
zation type.



Pregent land use is a valuable yardstick for msesessing the feasibillty and
profitability of future land utilization types. Land use classifications are
discussed with emphasis on the typology of world agriculture developed under the
muspices of the International Geographical Union. But such typelogies are limited
to the description of endogenous cheracteristics. Land conditions are not
considered endogenous in the IQU typelogy and their influence on the formatien
of mgricultural types ie ignored. Typology of land utilizetion for land evalu-
ation on the contrary should enhance the poseibilitiea for detecting functional
relationships between land utilization and land conditione, at present and in a
predictive model.

Finally, it is suggested that land evaluation at regional and continental
scale, after reaching a basic agreement on methodolegy, should efart with the
gelection of relevant land uvtilization types in connection with major kind of
land evaluation No. 2: physical lend suitability classification for specific pre-
determined land ntiligation types. This would eventually lead toc the desired
international exchange of findings on suitability and management response on
comparable land units. Technical knowledge and land preductivity will probably
continue to increase. Systematic land evaluation and land use planning should be
able to aseiet in the prediction of future land uee needs, the modelling of
alternative land utilization types and the orientation of research for the benefit
of the population and its environment.

C. land Characterietice and Land Qualities

Land Characteristice and Land Qualities
by
Cs By8

Summary

The general fundamental principles of land evaluastion, as they are outlined
in the revised framework, are now generally accepied.

An importent fact is that separate stages of both qualitetive and guanti-
tative land classificetions have been accepted.

The guidelines for the interpretatiocn of land properties for the map of
Europe, as presented here, have a qualitative aspect.

Ap the legend of the Soil Map of Eurcpe reflects only soil properties, we
have limited ourselves to suggestions of land properties which can be derived froem
the goil map legend., BRelated to land characteristice are the land qualities.
These are a2 result of intersction of & series of properties of & tract of land
which have a direct influence on land "capability" for a specific use.

In the future, the reconversion of land properties to land qualities has
to be discuesed.

In this document, we are formulating suggestions for the rating of land
properties for some genersl land utilization typee. The following liste the
land properties and the considered land utilization type for each property.



land properties Land utilisation types

Slope Gravity irrigation, sprinkler
irrigation, annual crops, perennial
crope, grassland, forest

Flooding if any

Texture Oravity irrigetion, sprinkler
irrigation, exacting annual crops,
moderately exacting annual crops,
poor crops, perennials

Stoniness if any (in general)

Soil depth Cereale, rooct crops, pasturs,
perennials, irrigeted farming

Gypsum status Irrigated famming

Calcium carbonate Irrigated farming, crops that

tolerate well 05003, moderately
tolerant crops, sensitive crope

Sodium saturation Tolerant crops, moderately tolerant
crops, sensitive crops, irrigation
farming

Salinity status Tolerant cropse, moderately tolerant
¢rops, sensitive crops, irrigation
farming

Drainage ; Annual cropse, perenniale, rice,

pasture, irrigated agriculture

The base of any system of land evaluation should be put out in one ssparate
table per land utilization type. Thie table should list the land properties
and/or the land qualities, as well as the range in degree of limitation of each
of these properties/qualities in five levels:

= ng limitations

- slight limitations
moderate limitations

- severe limitations

- vary savers limitations

B O
I



d.

Socio=Bconomic Analysis in Land Evaluation

1.

Socioc—Economic Analysis in Land Evaluation

by
C.A. Hoberteon, H. Luming and K.J. Beek

Summary

Approaches to land evaluation

Sacio—economic analyeis can be conveniently discussed ageinst the back-
ground of twe rather different land evaluation procedures: (i) a two
stage approach in which the first stage is primarily concerned with
physical land evaluation, and (ii) a parallel approach in which socio—
economic analysis proceeds concurrently with the physical analysis.
While these two approaches can bhe distinguished quite clearly at the
conceptual level, in practice the distinction is less clear—cut. They
are best thought of as being situated at either end of =& spectrum
composed of a variety of approaches each of which relates more closely
to one end or the other.

i. Two stage approach

This approach, during its firet stage, is concerned with physical
factora rather than with economic factors and is mainly aimed at
broad-based rescurce inventorying and preoduction of data fer
general planning purposes. The socio—economic scientist's role
in this process is rather limited. He should assist in the
initial identification of overall relevent land utilization

types to ensure that the field investigaticns are pertinent in
the context of regional and national planning, and check that

the suitability assessments to be produced(as & result of the
gtudies of physical factors)are likely to be compatible with
basic economic and sooial possibilities and constraints in so far
as these are identifiable and a=zsessable at an early stage of the
gtudy, e.g. sslection of commodities in view of market prospects,
transportation cosis, choice of technigues. His main contri-
butions to the land evaluation are made, therefore, about the
beginning of the investigation.

Suitability ratings will initially be expressed in qualitative
terme based on the physical preoduction potential of the land
regsources for broad land utilization types which have relevance
within a breadly defined socio=economic and institutional
parspective.

The above approach im uswally favoured by institutes specialized
in the collection of physical land dats for development planning,
e.g. Boll survey inetitutes. Thesa inetitutes may not intend or
have the means to undertake socic—economic analysis and economic
land evaluation and sometimes a considerable time lapse occurs
before this stage is reached, e.g. national natural resource
surveys, executed with OAS assistance in Chile and Dominican
Republic.



ii.

Parallel approach

Here, land evaluation relates more explicitly to specific develop—
ment problems and proposals being examined in connection with
development and planning projects. In such cases a phased
perallel process of land evaluation is called for with socio-
economic analysia proceeding conourrently with the physical
analysis and at a comparable level of detail.

Fhases

It is possible to distinguish successive phases of detail in the
parallel approach, as follows. The different phases show an increase
in gquantification and reliance on socio—economic data with increasing
detail.

i.

Reconnaissance phase

The aim of the socio—economic descipline is to define quali-
tatively development constraints and possibilities. A general
soclo—-economic context needs to be eastablished, e.g.:

- an inventory of government development objectives and its
available macre—-economic development tools and mecro—economic
data;

demographic data and sociological informationj

= an inventory of the technical mnd institutional infrastructure;

general information on the present agricultursl economy,
including recent trends.

Constraining problems identified at this stage might include
seasonal labour shortages, adverse tenure conditions and poor
acces8 to markets and services. The market prospects of
commedities are evaluated as well as the comparative advantages
of the area with other regions in relation to these commodities.
Conclusions are unlikely to be expressed in quantitative terms
unless the amount and quelity of existing data justify a quanti-
tative analysis. Much of the information is likely to derive
from discussions with farmers, traders, and officials and from
publicatione by government and other development agencies.
Sometimes global farm surveys, ae described in the next
peragraph on semi-detailed land evaluation, may be carried out.



ii.

iii.

Semi-detailed phase (intermediate phase)

The form taken by socic—economic investigations,during the
intermediate phase of a problem oriented land evaluation study,
is greatly dependent on the quality and guantity of existing
dats, Where data are sparse, the analysis will incline towards
the zpproach followed in the reconnaissance phase, but where
data are more plentiful the analysis will mors nesrly approxi-
mate the methodology appropriate for the deftailed phase.

It will usually be helpful for the economist to carry out cost
benefit analysis on a tentztive basis so as to offer early
guidance on prospecis for the land ptilization t¥pes under
consideration. Thig exercise also helps to raise the general
level of analysis and reporting, by foreing the analyst to make
nis mssumptions, including the key attributes of land utili-
zation types, explicit in arriving st a suitability reting.

Where necessary a global farm survey, confined to the structure
of the farm enterprise will be carried out (sometimes applicable
also at reconnzissance level)., Linkages vetween land utili-
zation types and farm types will need io be established.
Stratified random sampling,based on ecologically and agri-
culturally homogensous zones will allow extrapolation to the
regquired area level.

Wnere applicable,the global farm survey may be complemented
with = detailed farm survey with emphasis on ihe preduction
process. In this micro-analysis,attention should not be merely
confined to production oriented objeciives but comprise the
other national development cbjectives as well, e.g. employment,
income distribution. The major fecus could be on particular
target groups, such as on one hand the farmers whe are in a
stage of transformaticn, cultivating new crops, using new
technigques and other inputs; on the other hand peasants,
consisting of the poorest snd least successful who remained

of the reach of rural services and improvements.

Detailed phase

Thiz phase is often connected with feasibilisy and pre-
feasibility studies and project formulation. Bocic—economic
gnalysis is based on data relating to the availability ef
resources and their allecation by preducers, input-output
relationships, sales patierns and prices and cosis. They zlso
take into account credit needs and availability, tenurs arrange-
ments and market systems, the nature of social groupings and the
interactions among them and the values and atiitudes of
prospective producers.

4t the farm level optimization technigues may be used bene—
ficielly to give guidance in realistic farm planning. Such
techniques a8 ‘budgeting, programme plaming or matihematical
programming will be selecied, depending on the degree of
sophigtication required.



j. Oriteria for socig—economic anelysie

The viability of development recommendations is estimated at
geveral levelas

i. Firat, it has to be determined whether or not the propomed
development is commercially attractive to the farmers or firms
concerned. This involves calculating expecied nei returna at
the farm or estete level and, depending on circumstances,
benafits may be expressed in terms of net returns per hectare,
per lsbour day er per unit of capital employed. The repayment
capacity of future beneficiaries has aleo to be reviewed.

ii. Simultanecualy, a social cosi-benefit analysis should diacover
whether the proposed development will benefit societly as a
whole, This requirss adjusting coete and prices where ralevant
in order to correct foreign exchange devietions and other
distortions (taxes, subsidies), Thi® analysis is concerned with
the true scarcity value of rescurces to the soecilety.

iii. Apart from calculation of the returns fo scarce capital and
cther resources, as carried out in the conventional cost-benefit
snalysis, due attention needs %o be paid to the possible trade
off with other objectives (employment, income distribution).
Appropriate weight should be given to ihese other objectives.
Sensitivity analyeiz could be usefully applied.

o, Exchange of Information and Use of the Soil Map of Eurcpe for
Leand Evaluation

Exchange of Information and Use of the Scil Mep of Burcope
for land Bvaluation

oy
L., Peerot

SummaTy

In Burope where, as a rule, & broad ecological regilon includes several
countries having different sccio—economic conditions, exchange of information
netween countriss will be mostly based on physical land factors such as soil
charscteristics, topography, and climate., For this purpese, a basic requirement
is, therefore, a uniform classification of such factors of the environment, a
uniform land use nemenclature and a etandard methodology of interpretation of
these data.

S0il correlation has made significant progress during the last 10 years in
Europe thanks to the activities of the ECA Working Party on Seil Classification
and Survey and the compilation of the Scil Map of Eurcpe based on the FAD Legend
for the Soil Map of the World., The Legend is now widely accepied on a weorld
bagis and will be a basic tool for exchange of informetion not only within Europe
but alse with other areas of the world.



The meeting was informed that the World Food Conference recommended that
FAO undertake a world land capability assessment based on the Soil Map of the
World. The methodology developed for thia purpose is likely to be applicable
for Burope, with minor adjustmente to take care of differences of scales and the
amount of information mwvailable.

Standardization of soil data collection, such as profile description,
laboratory procedures and field experimental designa, should be further improved.
The need for a uniform land use nomenclature war stressed. Three different
approaches to land use classification were briefly reviewed and it was suggested
that the Working Group would establish contects with the Commission on Agricultural
Typology of the International Geographical Union (IGU) and particularly with
Prof. J. Kostrowicki, author of an outline "Typology of World Agriculture".

Computer processing of data on land factors and larnd use would be a
basic teol in land suitebility evalustion and exchange of information. Standard-
ization of computer programmes was necegeary and it was explained that an inter—
national Soil Information System was being developed by the Seoil Resources
Development and Conservation Service in FAQ,

The use of the Soil Map of Burope at 111 000 000 scale se background
document for land evaluation in Burope was described. It was considered that
the information available on the map supplemented with climatic data would be
a suitable basic information for land evaluation.

As by definition, suitability for m specific land use implies the absence
of serious degradation of the environment quality resulting from the austained
use, it was felt that in addition to land suitability evaluation, an assessment
of soil degradation and degradation hazards at regional and couniry level should
be attempted using the information already svailable and particularly the work
already carried out by the ECA and the Council of Europe. Such assessment would
comprise main forms of soil degradation relevant to European conditions such as
erosion by water, salinity and weterlogging.

It was explained that FAO, in collaboration with Unesco and with the
financial support of UNEP, was now initiating a three year project for & world
aesessment of so0il degradation. A methodology for sssessment and mapping of
water and wind eromion, salinity, alkalinity, waterlogging is being developed
by the project and would be applicable with minor medifications to Eurcpean
conditions.



Technicel Discussions

In reply to a query on the reported lack of truly quantitative land suit-
ability classifications, it was suggested that improvement could be effected in
the Framework through a clearer definition of what is a quantitative classi-
fication, Difficulties were envisaged in defining meaningful renges of numerical
socio—economic benefits in such classifications. Additionally, it wes accepted
that improvement to the document could be achieved by modificetion of the land
characteristice cited as influencing the land qualiiy "moisture availability".
Root room was preferred to soil depth,and depth to ground water was also an
additional land characteristic which wes of importance in this regard., Tt was
considered unlikely that a standard set of land characteristics, with equal
weight, could ve formulated for all land qualities under all conditions,

The need for a clear definition of objectives, and identification of
appropriate land use alternatives, bvefore undertaking survey work, was emphasized,
Cne advantage of the parallel approach was the savings effected in combined supply
of equipment and facilities and some considered this approach mest appropriate for
the majority of current activities.

In general, it appeared that there was room in most national land classi-
Tication systems, for use of the land utilization type concept. Such was thought
to e implied in the USDA system where arable land, grassland and forest land were
likened to broad land utilization types. (Later discussion on this point empha-
sized the need to clearly differentiate between current and potential suitability.
The USDA system was considered as an indication of potential suitability, as
exemplified by the fact that some of the land presently under forest has a
potential for arable cultivation. In the Framework such would be identified as
suitable arable land through use of the potential suitability classification.)

Subsequent discussion centred on how to best achieve an early selection of
eppropriate land utilization types for Eurcpean conditions, how to relate them
to soil regions and land qualities, and to what level of detail the land utili-
zation iypes should be defined. Appropriate recommendations were requested from
subcommittees,

General discussion on land gqualities revealed that one of the more
difficult problems envisaged in their formulation would involve the relationship
between climate and soil,and ascertainment of their interaction for assessment of
soil meisture throughout Bureope. Previous project proposals in this regard were
referred to, but it did net appear necessary to revive these in view of the fact
that the explanaiory text to the So0il Map for Burope would include an account of
the moisture regimes of well drained soils. ter discussion modified this view
and resulied in the recommendation on this subject shewn on p, 51. Difficulties
were also anticipated in defining realistic relationships between the chosen land
utilization types and land qualities,

In response to a query on ratings for salinity limitations, it was stated
that limitaiions due to salinity have to be considered with regard to the soil
texture (permeability) and sensitivity of the crops. As such, a first approxi-
mation can be made as followsi



Utilization type Degree of limitations (cond. mmhos/cm
0 1 2 3 4

Irrigated faming
- course and

medium textures <8 B-16 16=30 >30 »30
- fine texture <4 4-8 8-16 16-30 730
Very sensitive crops <2 2=4 46 6-8 > 8
Sensitive crops <4 4-8 B-12 12-16 316
Tolerant crops <8 B-12 12=16 16=20 20

In discussions on s80il erosion matters, several speakers emphasized that,
for complex questions such as =o0il erosion hazard estimetions, use should be made
of land ¢qualities as diagnostic criteria and not single land characteristics, It
was pointed out that in Hungary, production costs on eroded scils are, on average,
30 percent higher than on non—ercded soils,

Discussion on specific matters regarding land characteristics and land
qualities, was focused on five guestions pertinent to future land evaluation
activities based on the Soil Map of Europe.

a. A qualitative or quantitative evaluvation? A qualitative approach
appeared to bte the only practical evaluation possibility at a scale
of 111 000 QC0; such was agreed.

e Use of land qualities or land characterietice? In this case the scale
did not determine the approach to be adopted and an example from
Brazil was gquoted where land qualities had been used in emall scale
crop evaluations. In the context of the proposed European evaluations,
the difficulty in the use of land qualities lay in the fect that there
was uncertainty regarding the relationshipe between land utilization
types and land qualities. While there was some danger in repeating
some land characteristics with the use of a mizxture of land qualities
and characteristics, such was agreed as the beat soclution. This
combined use of land characteristice and land qualities could be
designated as assessment factors.

¢. Kinds of characteristics to be used? It was agreed that the kinds of
land characteristics and land qualities to be used could only be
determined after the land utilization types for the evaluations had
been chosen. This was 2o because of the specificity of the land
qualities and characteristice, to particular land utilization types.



d. Current/potential suitability classification? In view of the fact that
most aress could be considered potentially physically suitable for any
purpose with sufficient inputs, it was consildered imprectical o use
the peiential claseification. It wae agreed preferable to define end
use practical and realistically aittainable land wiilization types,
ex¢luding mejor land improvements invelving large investment projects,

s Humbers of ratings of diagnostic characteristics? The ideal number of
classes (ratings) of diagnostic charscteristice depends on the kinds of
characteristics being considered. While three clesses may be optimal
for say 'fertility', some ten ratings could be envismged for a land
quality such as 'soil moisture', if sufficient climatic dats were
available. While an uneven number of clesses {e.g. thres or
preferably five) was & good choice, it was agreed io leave a final
decision on this matier until the diagnostic characteristics had been
selected,

Finally, in discussion, it was sgreed that for European evalustion
activities, climatic date would be needed in addition to th