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1. Introduction 

Particularly in the field of agriculture, language remains a major 
barrier to worldwide information dissemination and technology transfer. 
International information systems with a single carrier language may be 
adequate in fields such as nuclear science, with a homogenous user 
community regarding language. In the field of agriculture, experience 
with AGRIS has shown that the language barrier is among the greatest 
obstacles to preparing input to the database as well as to using its 
output products. 

The language distribution of documents in AGRIS (International 
Information System for the Agricultural Sciences and Technology) has 
been compared with INIS (International Nuclear Information System). In 
AGRIS only 58% of the references point to English original documents, 
followed by French with 8.0%, German 7.4%, Spanish 6.8% and Japanese 
4.6%. For INIS the language distribution is as follows: 71.3% for 
English, followed by German 5.9%, Russian 4.5 %, Japanese 2.9%, French 
2.1% and Spanish with 0.2%. It is possible to hypothesize that, in the 
nuclear field, a higher percentage of papers are written in English than 
in the case of agriculture, and that a higher percentage of users will 
also be able to consult materials in English. 

AGRIS is a cooperative information system and receives its input from 
national and regional input centres. When it started its operation in 
1975, AGRIS borrowed much of its metholodogy from INIS, including the 
use of English as the carrier language. During the first five years of 
operation the single carrier language appeared to present a real 
limitation both to input preparation and retrieval. The requirement 
that all titles be translated into English proved to be a much greater 
burden on the non-Anglophone centres than the designers of the system 
had anticipated. Retrieval, whether on-line or through the use of the 
printed products also could only be carried out in English. Even those 
users with a passive knowledge of English, i.e. the ability to read 
professional literature in that language, often lacked the active 
vocabulary that would permit them to find the information they sought in 
indexes. 

By the late 70's the system had begun to take its first steps towards 
multilingalism with all system manuals being translated into French and 
Spanish. The users also showed increasing interest in the possibility 
of obtaining output products in other languages. For example, more and 
more requests for national bibliographies in French and Spanish, or at 
least with French and Spanish headings, were received. At this time 
AGRIS was indexed by a set of codes: subject classification codes, 
object codes for the major agricultural commodities, and geographic 
codes for political and physical geographic areas. To a limited extent 
these could be used in a multilingual environment. 
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2. AGROVOC, a multilingual thesaurus 

At the first AGRIS Technical Consultation, in March 1978, the 
limitations of the indexing capabilities with the coding scheme used by 
AGRIS was discussed. At that time the entire scheme consisted of 1,150 
codes (subject categories, commodity and geographic codes) which were 
felt to be insufficient for a constantly growing database. In addition, 
the scheme was biased toward a "commodity" approach, while users were 
equally seeking information related to activities. At that meeting the 
Commission of the European Communities (CEC) indicated that it felt that 
the moment was favourable for pooling the efforts of various groups for 
the development of a controlled vocabulary which would be of use not 
only to AGRIS but also to the other information services in the 
agricultural and related fields. Multilingual thesauri already 
developed by the Community, as well as computer software, were offered 
as a contribution to this proposed effort. The Consultation then 
recommended: 

A multilingual (English, French, Spanish) controlled vocabulary be 
prepared, covering the scope of AGRIS, and that this work be organized 
by FAO, in cooperation with and using the contributions offered by 
several participants. 

On the basis of this recommendation the development of a multilingual 
thesaurus, called AGROVOC, was undertaken by FAO in co-operation with 
the CEC. The first edition was published in five languages: English, 
French, Spanish, German, and Italian. The ASTUTE software 
package!1)(2), developed by the CEC was used to create, validate and 
manage the thesaurus file. A set of indexing rules(3) was developed 
and, after preliminary testing and a long period of training, the 
optional use of AGROVOC, in parallel to the existing indexing system, 
was introduced over a two year period (1983-1985). In 1986 AGROVOC 
became a mandatory indexing tool for AGRIS, replacing the commodity and 
geographic codes. Since then input centres have been submitting their 
input with descriptors in English, French, or Spanish, which are the 
three language versions maintained by FAO. This multilingual 
agricultural thesaurus has also been used by CARIS, the Current 
Agricultural Research Information System, coordinated by FAO, since its 
beginning in 1982. 

AGROVOC was originally conceived as a macrothesaurus and many specific 
descriptors were deliberately excluded from it. There were two reasons 
for this decision: 

it was thought that with AGRIS r-eing a very large decentralized 
system, a thesaurus consisting of broad, rather than specific terms 
would be easier to use. 

in order to compile the thesaurus within the human and financial 
resources available, a target of 8,800 descriptors was set for the 
first edition. 

The structure of AGRIS and CARIS, which are decentralized information 
systems for which more than 200 institutions are preparing input, has 
led to special emphasis being placed on providing aids for its use. As 
English, French, and Spanish are second languages to many indexers and 
users, scope notes and lead-in terms (non-descriptors) are very 
extensively used. 
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3. Maintenance of AGROVOC and implementation of the thesaurus in AGRIS 

Since 1982 some 400 update runs have been processed and several 
updates to the first edition have been distributed to AGRIS and CARIS 
input centres and users in the form of laser printed drafts and on 
magnetic tape. During 1990 a new printed version. Edition 2, will be 
published. The major differences between the editions are as follows: 

Edition 2 will contain many more terms than Edition 1: It will 
contain some 15 000 descriptors and a variable number of non-
descriptors depending on the language, with about 9 500 in English. 
In particular, descriptors for many commodities, pest species and 
agricultural chemicals, which were deliberately excluded from the 
first edition, are now included. Whenever possible, a clear 
differentiation is now made between the scientific and common names 
of plants: the common name is used to refer to the plant product 
and the scientific name to the plant as living organism. For 
example: Whereas ARACHIS HYPOGAEA is part of a taxonomic hierarchy 
and is used to index documents dealing with the physiology, 
breeding and cultivation of the plant, GROUNDNUTS is used for the 
harvesting, processing and marketing of the groundnuts themselves. 

Edition 1 contained many polyhierarchies, some intrinsic (always 
true, independent of the content), others extrinsic (sometimes 
true, dependent of the content). Due to the method of upposting 
(automatic addition of broader terms to the document reference) in 
the AGRIS database the polyhierarchies posed some problems in 
retrieval. Hierarchies of extrinsic types are being eliminated as 
far as possible. For example GOSSYPIUM has a broader term FIBRE 
CROPS (extrinsic), MALVACEAE (intrinsic) and OIL CROPS (extrinsic). 
Only MALVACEAE will be retained as broader term relation in Edition 
2 Of AGROVOC. 

Many hierarchies are very long, leading to very broad top terms, 
e.g. PLANTS. In the original version there are 2,445 narrower 
terms listed under this top term alone (although there are not that 
many different descriptors present due to the fact that a 
descriptor may be repeated as a consequence of the polyhierarchic 
structure). The long chains pose two problems: they increase the 
size of the printed version of AGROVOC and, for AGRIS, which uses 
upposting as part of its implementation on two out of three on-line 
hosts and on its CD-ROM, the result is a vastly increased record 
size in the database. These long hierarchies, therefore, are being 
cut. 

From the beginning AGRIS and CARIS participating centres as well as 
other users of AGROVOC have been invited to participate in the updating 
of the thesaurus and, as of now, more than 5000 proposals for new 
descriptors have been received. These proposals usually reach the AGRIS 
and CARIS Coordinating Centres via AGRIS/CARIS input which could not be 
indexed adequately with the existing vocabulary. In addition, 
consultants have provided more detailed terminology in certain subject 
areas such as veterinary science, forestry, agricultural economics, 
machinery and equipment, water management and biotechnology. Proposed 
new descriptors are screened by the AGRIS/CARIS Coordinating Centres and 
twice a year reviewed by a working group of language and subject 
specialists. The meetings of this multilingual working group have 
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provided useful opportunities to discuss the revisions of AGROVOC. One 
of the typical problems considered by the group were the linguistic 
equivalents of descriptors. Artificial terms may have to be created 
when no real translation is available in the other language, or a 
descriptor may be used differently than it is in ordinary usage. Scope 
notes are widely used to clarify the usage of a term. 

During processing of AGRIS/CARIS input the descriptors are validated 
by computer and, to the limited extent possible without having the 
source documents at hand, are manually checked for consistency. The 
manual checking is done in the input language, with the translation of 
the descriptors into the other two languages added by computer at a 
later stage. Thus each reference in the AGRIS database includes three 
descriptor strings, English, French, and Spanish. Some inaccuracies in 
the translation of descriptors have been detected during the checking 
procedure of AGRIS and CARIS input. There have been cases where the 
French descriptor string represented the content of the document very 
well, but the English did not because of the translation of an English 
descriptor into a French term with a much broader meaning. Thus the 
checking of AGRIS and CARIS input provides additional feed-back to the 
AGROVOC working group. 

Computer processing of the thesaurus was transferred from ASTUTE to a 
.multilingual thesaurus software derived from the monolingual INIS 
thesaurus software (4) which runs on a large IBM mainframe computer. In 
the thesaurus maintenance system each descriptor is assigned a unique 
code, a single sequential entry number. This code is common to all 
language versions. For non-descriptors (lead-in terms, forbidden 
terms) the system distinguishes between terms which have equivalents in 
the other two languages (translatable non-descriptors), which are also 
assigned a common code, and terms which are language specific with a 
unique code (non-translatable non-descriptors). The translatable 
non-descriptors are mainly specific terms which are not accepted as 
descriptors. They promote a uniform level of specificity in each 
language. 

During the preparation of the first edition of AGROVOC as well as of 
the CEC multilingual thesauri (1) non-descriptors were considered as 
being language specific only. In some computer systems no codes are even 
given to non-descriptors. In the INIS thesaurus system a code for non-
descriptors was introduced in order to facilitate maintenance, so that a 
descriptor would keep its original code in case it is converted to a 
non-descriptor and even back to a descriptor. Such transactions may 
occur in a living thesaurus connected to an operational database. In 
AGRIS, the code of a non-descriptor allows its translation into the 
other languages if appropriate. Special attention has to be given to 
the non-descriptors during multilingual thesaurus maintenance. When a 
new descriptor is introduced the non-descriptors of its broader term 
have to be checked for possible reassignment. Translated non-
descriptors do not cause extra work during maintenance since 
modification of a relation done in the language in which the thesaurus 
is maintained is automatically applied to its translations. Thus, the 
set of translatable non-descriptors is maintained like the set of 
descriptors. Non-translatable non-descriptors (language specific) have 
to be maintained separately for each language. 

When the first edition of AGROVOC was prepared the distinction between 
translatable and non-translatable non-descriptors was not implemented. 
For the preparation of the French, Spanish, German and Italian non-
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descriptors in the first edition of AGROVOC the English non-descriptors 
were used as a working base and translated into the respective language 
if possible. Due to the restriction of the software they were not 
stored in the computer as translations of the English non-descriptors. 
Later the distinction between those two types of non-descriptors was 
made and the 3 sets of about 7000 non-descriptors (English, French, and 
Spanish) were separated into translatable and non- translatable 
non-descriptors. For the German version of AGROVOC this task is being 
done now. 

In the following, some types of translatable and non-translatable 
non-descriptors are given: 

1. Translatable non-descriptors 

a. More specific concept than descriptor (hidden generic/specific 
relation) 
Example: 
En: paranasal sinuses use SINUSES 
Fr: sinus nasal 
Es: senos paranasales 

b. Common and scientific names cf plants: 
Some common names of plants are treated as translatable non-
descriptors referring to the scientific names. 
Example: 
En: white clover use TRIFOLIUM REPENS 
Fr: trèfle blanc 
Es: trebol bianco 

Several names for the same product: 
Example: 
En: red peppers (spice) use CHILLIES 
Fr: piment rouge (epice) 
Es: pimiento rojo 

с Word permutation: 
. For the practical purpose of the alphabetic sorting, multi-word 
descriptors are sometimes entered in the permuted form as 
translatable non-descriptors. 
Example: 
En: factors of production use PRODUCTION FACTORS 
Fr: production (facteur de) use FACTEUR DE PRODUCTION 
Es: produceion (factores de )use FACTURES DE PRODUCCION 

d. Precoordinated terms as non-descriptors: 
Example: 
En: serological diagnosis use DIAGNOSIS 

and IMMUNOLOGICAL TECHNIQUES 
Fr: diagnostique serologique 
Es: diagnostico serologico 

e. Change of names, especially geographic names: 
Example: 
En: upper volta use BURKINA FASO 
Fr: haute-volta 
Es: alto volta 
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f. Abbreviations referring to the full descriptor: 
Example: 
En: о (symbol) use OXYGEN 
Fr: о (symbole) 
Es: о (simbolo) 

2. Non-translatable non-descriptors 

a. Synomyms: 
Example: 
pigs use SWINE 

b. Variant spelling: 
Example: 
Fr: chevesne use CHEVAINE 

c. Different denomination of a concept in different parts of the world 
(e.g. Spanish and Latin American usage of a term): 

Examples : 
En: peanuts use GROUNDNUTS 
Es: oliva use ACEITUNA 

More than two thirds of the non-descriptors were found to be 
translatable. 

4. Carrier language and multilingual retrieval (Agrindex, on-line and 
CD-ROM) 

As previously noted, when AGRIS was originally designed, English was 
chosen as the carrier language. All references were required to contain 
English language titles and bibliographic notes were provided in 
English. Despite the introduction of AGROVOC it was decided after 
careful consideration to continue requiring English titles. Supplying 
English language titles imposes a considerable burden on the input 
centre which has to translate the original titles. This requirement 
means increased cost of input preparation for many non-English speaking 
countries. One of the reasons for keeping English language titles was 
to allow for the creation of one computer index to provide for free-text 
retrieval across the whole database. A further reason was the fact that 
new concepts not yet reflected in the thesaurus should be retrievable in 
one language. 

Upon implementation of the thesaurus it became possible to publish 
Agrindex, the monthly bibliography, in French and Spanish versions in 
addition to the English which has been publisned since 1975. Each 
version has complete explanatory material and a full set of indexes in 
the relevant language. These facilitate the use of the system by 
non-English speaking users. 

Multilingualism is also important for the various on-line hosts 
offering the AGRIs database, namely IAEA, DIMDI, and DIALOG, as each 
wishes to maximize the number of users it can serve effectively. Two 
differing approaches have been taken to the implementation of 
multilingualism on the hosts as v*9ll as on the AGRIS CD-ROM: 

at IAEA, DIALOG and on the CD-ROM, the descriptor strings in all 
three languages are inverted and retrieval is possible in all of 
them, either by specifying the required language field ,( IAEA, 
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CD-ROM) or, in the case cf DIALOG where all the languages are mixed 
in one index, by accepting some noise. A well known example is the 
English word THE (article) and the French word THE (beverage). 

a completely different method has been chosen by DIMDI. Since 
their user community is mainly situated in the countries of the 
European Community, the three language versions of AGROVOC do not 
meet all their needs. Additional language versions of AGROVOC 
(especially German) have to be added to the database, with the 
possibility of adding new languages when available (e.g. Italian 
and Portuguese) retroactively. DIMDI therefore decided to maintain 
the database in the form of descriptor codes (in addition to the 
English terms which are stored in the basic index). When a query 
statement calls for a descriptor in a certain language the system 
translates the descriptor into its corresponding code and the 
search is done by code. Of course, the user does not see this 
internal operation, however, he will appreciate that through this 
mechanism the database will always be updated according to the 
newest version of AGROVOC. For example, documents indexed by UPPER 
VOLTA in the past can be retrieved by searching for the new 
descriptor BURKINA FASO. 

5. Automatic title translations 

There are, however many problems relating to the use of one carrier 
language as AGRIS requires it for the titles. For many input centres it 
appears to be very difficult to find translators, which causes a major 
reduction in input, especially from developing countries. Agrindex and 
other output publications are limited in the provision of French and 
Spanish titles to those publications originally issued in these 
languages (about 8% for each). Of course, it would be ideal to request 
input with three mandatory titles, namely English, French and Spanish, 
but AGRIS centres would not be able to meet this requirement. 
Therefore, experiments have been done with machine translations. 

In 1985-1986 a study was carried out by CIRAD on the use of the TITUS 
system, which demonstrated that it was not appropriate for this 
application due to restrictions on the syntax used in titles. 

ENGSPAN (5)(6), developed by РАНО (Pan-American Health Organization), 
was more successful but some human intervention was required, for which 
resources were not available. The main obstacle to adequate machine 
translation of AGRIS titles seems to be the lack of specialized, 
agricultural terms in the dictionaries of systems such as ENGSPAN. Some 
terms or expressions do not exist in the source dictionary and 
therefore remain without translation. In other cases a translation is 
found, but appears to be inappropriate, as the system's glossaries are 
not specifically agricultural. Another problem occurs when the English 
title itself is a not very felicitous translation from a third language. 
The inadequacies of the English title are then only amplified by the 
machine translation. 

A similar test was carried out for translations from English to French 
using SYSTRAN(7), the automatic translation system developed by the 
European Communities, with similar results. 

If AGRIS were to use machine translation of its titles, the above-
mentioned problems would need to be solved first, even if "unpolished" 
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titles, practically without post-editing, would be considered 
acceptable. The development of an agricultural micro-glossary would be 
an indispensable condition. Continuing work on machine translation 
since our experiments leads us to believe that it will be possible to 
implement this technique during this decade, and the prospects are very 
exciting. 

The AGRIS Coordinating Centre, therefore, is monitoring any new 
developments in machine translation in order to identify packages which 
can be integrated into the system and which allow the completely 
computerized translation of titles and possibly abstracts. A small step 
in this direction is the introduction of separate fields in the AGRIS 
database for Spanish and French original titles as of January 1991. 

6. Summary 

In conclusion it may be said that the step-by-step approach toward 
multilingualism chosen by AGRIS seems to be working. The approach is a 
slow one due to the fact that operational systems cannot be changed 
suddenly. To reach a certain goal with a system in operation has, 
however, the advantage that constant feedback between input centres, 
central processing, and the end-user is possible. AGRIS hopes to open 
the door to agricultural literature to users who, because of language 
barriers, are unable to benefit from traditional bibliographic sources 
in the field. 
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