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FIFTH REGIONAL CEREALS WORKSHOP

Preface

The prospects of the green revolution have delayed or averted the Malthusian principle
coming into operation. Also it has evoked hope for many of the developing countries.

Cropyields are dependent on interactions of socio-economical, biological, technological
and ecological factors. Man has varying degrees of control over these interacting factors,
High crop yields from experimental stations are reported almost every year. However, the
actual farm vields are still very low. Thus, this workshop, the fifth in a series of regional
workshops, which was initiated in 1972 by ALAD, CIMMYT, FAO and other international
development agencies in an attempt to provide a forum for the exchange of information,
was undertaken with the aim of reviewing the present farm yields and the potential major
constraints and possible solutions.

The philosophy behind these workshops has been to bring together active cereal
research workers every two years to focus on issues which currently need attention, and to
review the most recentresearch results which could be used by colleagues concerned with
cereal improvement in the countries of this region—West Asia and North Africa.

This workshop in Algiers from May 5 to 9, 1979 was jointly organized by the Ministry of
Agriculture and Agrarian Revolution of the Government of Aigeria, the International Maize
and Wheat Improvement Center (CIMMYT) and the International Center for Agricultural
Research in the Dry Areas {ICARDA)}.

Close to 140 scientists representing 25 countries of this region, many international
development agencies and well-recognized authorities in cereal production from ather
parts of the world attended the workshop.

The first day’s proceedings were fully devoted to reports from the various participating
countries presenting the current status of cereal production, problems and prospects. On
the second day, the workshop opened with three major presentations covering agronomic
constraints, transfer of technology and economic and policy constraints. These topics were
then analyzed in depth in three parallel sessions. During the third day, the participants
visited on farm-demonstrations and trials conducted by the IDGC staff in the Willayet of El
Asnam. The last two days of the workshop were devoted to an analysis of specific problem
areas such as weed control, cropping systems, agronomic practices, fertilizer usage, seed
multiplication and related topics.

The last session summarized the various papers presented during the course of the
workshop. It is hoped that the published proceedings will remain as a very valuable
reference book to suggest soiutions 1o the comptex problems of cereal production in this
important region of the world.

George Varughese
Chairman Organizing Committee
Wheat Breeder CIMMYT
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CINQUIEME CONFERENCE REGIONALE DES CEREALES

Préface 7

La “Révolution Verte'’ dans ses perspectives a retardé ou detourné les principes -
malthusiens d’entrer en opération. Elle a aussi evoqué I'espérance pour plusieurs pays en
voie de développement.

Le rendement agricole est dépendant des interactions des facteurs socio-économiques,
biclogiques, technologiques et écologiques. L'homme peut contrdler ces interagissanis
facteurs 3 des degrés différents. Presque chaque année les stations expérimentales
rapportent un haut rendement. Pourtant les rendements actuels des agriculteurs sont
encore trés bas.

Cette conférence. la cinquiéme dans la serie des conférences régiona-
les. initié en 1972, sous la tutelte d’ALAD, de CIMMYT, de la FAQ et d’'autres organismes
internationaux de développement dans la tentative de pourvoir un forum pour lI'informa-
tion, était entreprise avec le but d'examiner le rendement actuel et le potential des fermes
agricoles, les majeures contraintes et les possibles solutions.

La philosophie derriére ces conférences était de rassembler les actifs chercheurs sur les
céréales tous les deux, pour concentrer sur des questions qui nécessitent actuellement
I'attention, et pour examiner les récents résultants de recherches gui pourraient étre
utilisés par les colléegues engagés dans I'amélioration des céréales dans les pays de cette
région-I'Asie Occidental tal et I'Afrique du Nord.

Cette conférence a Alger des 5-9 Mai 1979 était conjointemente organisée par le Minis-
tere de I'Agriculture et de Iz Révolution Agraire du Gouvernement de I'Algérie. le Centre
International de I'’Amélioration du Mais et du Blé (CIMMYT) et le Centre International pour
les Recherches Agricoles dans les Régions Seches (ICARDAY.

Presque 140 scientifiques représentant 25 pays de la région, plusieurs organismes
internationaux de développement et d’autres authorités bien reconnues dans la produc-
tion céréaliere d'autres parties du monde, ont attendu la conférence.

Les compte-rendus du premier jour étaient totalement consacrés aux rapports des
différents pays participants qui présentaient I'état actuel de la production céréaliére, les
problémes et les perspectives. Le second jour, la conférence a été ouverte avec trois preé-
sentations majeures couvrant les contraintes agronomiques, le transfert de technologie et
les contraintes économigques et politigues. Ces sujets ont ernuite été analysé en profon-
deur en trois sessions paralléles. Le troisiéme jour, les participants ont visité les champsde
demonstration et les essais menés par les membres de I'lDGC dans la willaya d’El Asnam’
Les deux derniers jours de la conférence ont été consacrés & l'analyse des problémes
spécifiques de la région, comme le controle des mauvaises herbes, les systémes de culti-
vation, les pratigues agronomiques, 1'usage des engrais. la multiplication de semence et
d'autres sujets apparentés.

La derniére session résumait les differents travaux presentés au cours de la conférence.

George Varughese
President du Comité Organisateur
Eleveur du Blé, CIMMYT
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ALLOCUTION DE BIENVENUE DE MONSIEUR LE MINISTRE DE
L'’AGRICULTURE ET DE LA REVOLUTION AGRAIRE A LA OCCASION
DE LA 5EME CONFERENCE REGIONALE SUR LES CEREALES D’HIVER.

Selim Saadi*

Exceliences, Mesdames, Messieurs

Qu’il me soit permis avanttout, de vous souhaiter a tous une chalureuse bienvenue dans
notre pays qui épreuve une grande satisfaction & accueillir cette cinquiéme conférence
régionale sur la céréaliculture,

Qu’il me soit permis également de féliciter tous ceux qui ont participé a la préparation et
I'organisation de vos travaux et remercier de leur présence tous ies &minents chercheurs
et participants i cette conférence dont l'intérét et la portée apparaissent clairement a tous
ceux qui ont la lourde charge de faire progresser la production céréaliére a travers le
monde,

En effet. ie probléme crucial de la production céréaliére revétd’autant plus d’importance,
que la situation actuelle de I’alimentation des pays en voie de dévéloppement ne cesse de
détériorer.

Cette situation, si elle venait 4 persister, laisserait planer une menace sérieuse surla
stabilité des pays concernés et sur l'éguilibre mondial, d'autant plus que les négociations
de f‘accord internationai sur Je blé visant & aboutir 4 des arrangements sur les stocks de
réserve, les prix et I'aide alimentaire, connaissent a 'heure actuelle des blocages persis-
tants.

L'aide alimentaire en céréales demeure inférieure & l'objectif minimal de 10 millions de
tonnes fixé par la FAQ et ne parait pas pouvoir augmenter cutre mesure dans les années a
venir.

L'apparition sur le marché ,mondial de nouveaux pays gros importateurs de céréales ne
manquera pas de perpétuer sinon d'aggraver {a tension actuelle, et de maintenir la majori-
té des pays importateurs dans une situation précaite gquant a la satisfaction de leurs
besoins alimentaires.

Ces perspectives pessimistes militent tout naturellement en faveur d'une action dyna-
mique et continue pour la promotion de {a production céréaliére dans les pays dont la
production nationale n’équilibre pas la demande intérieure.

L'action que doit mener chagque pays en fonction de ses spécifités propres reste en cela
determinante.

L'organisation de la recherche, la diffusion du pragrés technique I'organisation des
producteurs et des structures agraires, la politique des prix, la mécanisation réfléchie et
adaptée aux conditions du milieu. I'appui matériel aux producteurs constituent |la base
essentielle dans le cadre d'une action cohérente et soutenue visant une moindre dépen-
dance en matidre de céréales. voire méme permettre |'autosuffisance.

L'appui scientifigue et matériel que peuvent apporter les organismes internationaux
specialisés tels que le CIMMYT, I'lCARDA, la FAQ, ’'ACSAD et autres, bien que constituant
un apport d'une grande importance ne peut constituer qu’un appoint aux efforts que
doivent consentir et avant tout, les pays concernés eux mémes.

L'Algérie pour sa part, n'échappe pas au grave probleme de lI'insuffisance de |a produc-
tion céréaliére face & des besoins de plus en plus importants. La forte croissance démo-
graphigue de notre pays ainsi que I'élévation substantielte de niveau de vie des popuiations
et pourtantla consommationdes céréales, Cettesituationdontl’évolution a étérelativement

* Membre du Comité Central et Ministre de I’Agriculture et de Iz Revolution Agraire.



rapide a eu pour conséquence un recours de plus en plus massif aux importations avec tout
ce que cela impligue de négatif sur la balance des paiements du pays.

-Pourtant, conscients de |'importance stratégique de la production céréaliére, nous avons
accordé & ce secteur la premiére priorité dans le cadre des actions d’appui a la production
agricole.

Le projet céréaies crée en 1971 et promu I'Institut de Développement des Grandes
Cultures en 1974 a regu pour mission de promouvoir la recherche céréaliére, de favoriser
une formation conséquente de cadres de haut niveau, de diffuser le progrés technique et
dinfluencer en somme de facon déterminante la production céréaliére vers une crois-
sance correspondante a nos besoins.

Au regard de ces objectifs, de vastes actions ont été engagées en vue d'une intenki-
fication de la production. Des efforts particuliers ont été menés dans le domaine de
I"'équipement mécanique, la fertilisation, le désherbage, la vuigarisation et a forma-
tion, I'expansion de l'utilisation des semences sélectionnées.

Paralléiement 3 cette action au niveau de la production, un travail assez considérable a
été fait dans le domaine de la recherche, l'introduction et I'expérimentation de nouvelles
variétés de céréales, la sélection de variétés & haut rendement.

Les résultats acquis par nos chercheurs sont intimement liés aux succés réalisés dans
d’autres pays et représentent une partie de l'effort général mené a travers le monde pour le
progrés de la céréaliculture.

Au cours de la derniére décennie. un progrés spectaculaire a été certes réalisé dans le
domaine de 'amélioration génétique des céréales. Les variétés 3 haut rendement et la
“Révolution Verte'” ont permis de sensibles améliorations dans certains pays. Les progrés
réalisés dans ce domaine constituent sans doute un des grands acquis de notre généra-
tion.

Cependant, quelque soient les progrés enregistres dans le domaine de I’ amélloratmn
génétigue des espéces, force nous est de constater que le probléme de I'augmentation de
{a production céréaliére reste encore posé.

En effet, les variétés & haut rendement ne représentent encore qu’une faible partie des
emblavements dans les pays en voie de développement et en dépit d'un accroissement
appréciable de la capacité productive de ces pays, ils restent dans leur ensemble encore
tributaires des importations pour plus de 50% de leurs besoins, et il en sera ainsiau moins
jusque dans les années 1990 selon les prévisions de diverses sources.

L.a pauvreté des populations rurales et les pénuries alimentaires dans le monde en
développement tiennent en grande partie de ce que les petits agriculterus n'ont pas accés
tous les facteurs de production ni & la technologie moderne.

Il apparait ainsi, gue les progrés obtenus dans le domaine de I'amélioration génétique ne
sauraient a eux seuls constituer la solution au probl&me de la production céréaliére’ Les
faits sont |4 pour démontrer qu’en la matiéren il ne peut y avoir de résultats que dans le
cadre d'une action cohérente et simultange au niveau de |'ensemble des facteurs de pro-
duction parmi lesquels les facteurs organisationnels, économiques, humains jouent Sans
conteste un rdle aussi fondamental que les facteurs agronomiques.

A notre avis, ces problémes doivent aire 'objet des préocc upations des chercheurs etdes
responsables du développement de a production au méme titre que les recherches liées i
i'amélioration du potentiel génétique de Ja plante et aux techniques culturales.

Plusieurs pays et organisations ont apporté leur contribution a la concrétisation de nos
programmes et en particulier dans le domaine de laformation'de chercheurs, I'appui scien-
tifigue technigue et matériel.

Les efforts fournis en particutier par le CIMMYT, la FAQ, la Caisse Centrale de Coopéra-
tion Economique Frangaise, ont été pour nous déterminants. D’autres pays ont également
apporté leur contribution &t en particulier la Tunisie, la France, I'ltalie, la Yougos|avue le
Méxigue, I'Inde et d'autres encore.

Je voudrais saisir cette occasion pour exprimer tous nos remerciements aux hommes
qui ont participé 2 cette 1che d'édification et 3 travers eux, & Ieurs gouvernements:pour
{eur contribution et leur coopération.

Mais, si nous pouvons nous féliciter de ces progrés dans le domaine de la séleiction



variétale, il reste encore beaucoup & faire pour atteindre les objectifs que nous nous
sommes fixés en matiére de production. Nous sorhmes, en ce qui nous concerne, déter-
minés & accentuer I'effort sur 'ensemble des facteurs d'amélioration de la production et
notre pays ne ménagera pas a ['avenir ses potentialités et ses ressources en faveur de la

production céréaliére.
Je suis persuadé que 'ensemble des pays de notre région ont les mémes préoccupations

et les mémes objectifs.

La concertation permanente gui existe entre nos différents pays, nous permettra
d'accélérer le processus de progrés. Nous serons aidés en cela par les différentes
organisations de recherche et de développement internationales qui doivent tout en conti-
nuant d'approfondir les résultats acquis en matiére d'amélioration, se préoccuper des
problémes lids aux techniques culturales appropriées les associations culturales les plus
rationnelles en fonction des besoins de consommation des populations, l'organisationdes
producteurs et des circuits d’appui logistique sans oublier les aspects économiques inti-

mement liés & toure action de production.

Excellences. Mesdames, et Messieurs
Permettez moi, une fois de plus d’exprimer toute ma satisfaction de voir cette conférence

tenir ses assises dans notre pays.

Je suis convaincu que cette cinguiéme conférence des céréales d'hiver apportera une
contribution supplémentaire a la connaissance sur les voies et moyens propres a satisfaire
les ambitions légitimes de tous nos pays confrontés au grave probléme de I'autosuffisance
pour ce produit de base qu'est le blé.

Je voudrais saisir également cette occasion pour remercier le Docteur Anderson, ici
présent, pour sa contribution inestimable au progrés de la céréaliculture & travers le
monde et pour Fappui considerable qu'tl a apporté au programme algérien de recherche.
Qu'il soit convaincu de la haute estime que luitémoignent tous ceux, responsables et cher-
cheurs, qui ont eu & bénéficier de son concours scientifique au profit de notre céréalicul-

ture.
Je souhaite 3 vos assises plein succés et déclare ouverts les travaux de la 5é6mé Confé-

rence régionale des Céréales.




INAUGURAL ADDRESS
Selim Saadi*

Exceliencies, Ladies and Gentlemen:

Let me wish all of you a warm welcome to our country. We feel great satisfaction in
welcoming the Fifth Regional Cereal Conference.

Let me also congratulate afl the people who have participated in the preparation and
organization of this workshop. | applaud the participation of the eminent researchers and
others. Interest is clearly evident to all those who have had the heavy responsibility of
ensuring cereal production throughout the world. .

Indeed, the problems of cereal production take on such an importance that the situation
of food in the developing countries continues to deteriorate.

This situation, if permitted, constitutes a serious menace to the stability of countries
concerned, and world equilibrium —so much so thatthe international agreement on wheat
that is aimed at leading to arrangements for reserve stocks, for food aid prices is stil! being
persistently blocked. The cereal food assistance remains below that of the minimal objec-
tive of 10 million ton fixed by the FAD and others, and it does not appear that it will be

*  Member, Central Committee, Ministry of Agriculture end Agrarian Revolution.
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augmented by further measures in the coming years. The appearance in the world market
of large cereal importing countries has served to perpetuate if not aggravate the situation
and maintain most importing countries in a precarious situation.

These pessnmlstuc prospects militate in favor of continued activity for increased cereal
production in countries where the national production is below demand.

The action that every country must take is specific to each country and is dependent on
the organization -of research, the diffusion of technical progress, farmer organizatiens,
agrarian structure, the politics of prices and proper mechanization adapted to the envigon-
ment. The material assistance to the farmers constitutes the essential base in the frame-
work of a coherent action andwith continued aim of less dependence in cereal matters and
if possible to allow for self-sufficiency.

The scientific and material assistance that can be contributed by specialized mtema-
tional agencies, such asCIMMYT, ICARDA, FAQ, ACSADand others,. constitutes a contribu-
tion of great importantance. They can significantly supplement the efforts of all-the
concerned countries.

Algeria on its part, has not escaped the grave problem of the msufflcent cereal produc-
tion and is facing even greater requirements. The high population growth of our country, as
well as a substantial rise in the standard of living of rural populations, has caused an
increase in cereal consumption. This situation which has evolved relatively rapidly has
consequently. resulted in massive imports with all attendant implications on Algeria’s
halance of trade.

Nonetheless, because we are conscious of the |mportance of cereal production, we have
given the agricultural sector first priority in the form of financial assistance to agriculture
production.

The cereal project initiated in 1 971 was established in 1974 as the “Institut de Déveilop-
pement des Grandes Cultures’” which received a mandate for promoting cereal research
that in turn favored a consequent training of a staff of high level of competence to
disseminate technology and ensure production of cereal adequate to our needs. In view of
these objectives, a wide action has been taken to intensify production, particular efforts
have been made in mechanization, fertilization, weed control, extension and training,.and
ihe wider use of improved seed. In a parallel way, considerable work has been done at the
production level in the domain of research, introduction and experimentation with new
cereal varieties and the selection of varieties for high vieid.

The results obtained by our research people are intimately related to the successes in
other countries and represent a part of the total general effort provided throughout the
world for progress in cereal crops.

During the last decade, spectacular progress has been observed in the genetic improve-
ment of cereals. High y1eld|ng varieties of the "Green Revolution™ have provided marked
improvement in certain countries. Progress in this area has constituted one of the great
achievemeants of our generation. However, despite the progress in varietal improvement,
constant production problems are still observed. .

Indeed,land planted with highyielding varieties represents only a small part of the:land
cropped in developing countries and, in spite of the appreciably increased produgtive
capacity of these countries, they are yet wholly dependent upen imports for more than 50
percent of their needs. This situation is foreseen to continue, at least until 1990.

The poverty of rural populations and food penury of the developing world, are, in great
part, due to the fact that small farmers have not had the opportunity to take advantage of
improved farming methods and technology.

Thus, it seems that progress in varietal improvement cannot alone be the solutlon to
cereal production problems. Clearly, success may be achieved only in the framework of a
coherent plan which brings all production factors together, including. organlzatlpnal
economical and human factors, which are.fundamentally as important as agronjomic
factors. In our opinion these problems must be studied and resclved by researéhers
responsible for development of production with the same concern given to varietal
improvements and cuhtural technigues.

Several countries and organizations have provided both material and technical agsist-



ance toward the development of our programs. The assistance provided CIMMYT, FAQ
and Caisse Centrale of French Economic Corporation has been particularly important to us.
In addition, many other countries have also contributed, and! mention particularly Tunisia,
France, ltaly, Yugoslavia, Mexico and India.

! would like to take the opportunity for expressing all our thanks to the people who have
participated in this edifying task and, through them, to their governments for their contri-
butions and cooperation. However, although we can be satisfied with progress in varietal
improvement, there is still much to be done to attain all the objectives that have been
mentioned as important to production. We are determined to intensify efforts towards the
application of total production factors. Our country will direct its resources towards the

increase of cereal production.
] am convinced that all of the countries of our region have similar thoughts and

objectives.

The common concern among our different countries is to accelerate the process of
progress. We will be helped in this by different international research and deveiopment
organizations that will provide "'indepth” results in crop improvement research and agro-
nomic techniques and also be concerned with the needs of the consuming public, the
farmer organizations and the supply of inputs, without forgetting the related economic
aspects of all production activities.

Exceliencies, Ladies and Gentlemen, allow me once again to express my total satisfac-
tion with seeing this workshop held in our country.

{ am convinced that this fifth workshop of winter cereals will be a significant contribution
to the knowledge on proper ways and means to satisfy the legitimate ambitions of all our
countries, which are confronted with grave problems of self-sufficiency in wheat.

I would like also to take this opportunity to thank Dr. Anderson, here present, for his
inestimable contribution to the cereal crop progress throughout the world and for the
considerable assistance that he has provided to the Algerian research program. We hope
he is convinced of the high esteem we bear him; we have profited by his scientific
assistance in favor of our cereal crops.

| wish you success and declare open this meeting of the Fifth Regional Cereals Wark-

shop.
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CONSTRAINTS TO CEREAL PRODUCTION
KEYNOTE ADDRESS

R. G. Anderson*

Ladies and Gentlemen; )

Dr. Borlaug sends his regards to the delegates of the conference. Unfortunately, he
became ill in Mexico and has gone to the Mayo Clinic in the United States for a thorough,
fong overdue checkup. He regrets his inability to be here today.

The subject on which Dr. Borlaug was asked to speak was “The Evolution of Con-
straints. " { will not follow this title exactly sincel would like to review constraints in more of
a philosophical manner and in the technical sense, since the week will be largely devoted
to a consideration of the technical problems concerning the production of winter cereals.
The growing of plants and animals,which is collectively referred to as agriculture, is a very
complex activity indeed. Production is the end product of a very complex set of events
which include climate, soils, biological and economic factors. Climate ingeneral is beyond
the control of man except in those cases where available run-off water can be impounded or
underground water can be developed so that irrigation may be provided to protect the crop.

*  Associate Director, Wheat Program, International Center for Maize and Wheat Improvemient—CIMM YT, México.
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Madification of climate itselfis stillinthe future and it is likely to be beyond man's control in
our time. The other three factors which | mentioned, namely soils, biofogical and economic
factors, may be modified or adjusted by man and itis in these areas that constraints mav be
minimized or reduced.

If | may speak in allegory one might compare agriculture and the development of
research and production as a whole, 1o the situation that exists in an assembly line where
cars are being manufactured. In such a manufacturing process, raw materials which come
from a great variety of sources are made into compoanents. All of these must be produced in
concert so that they flow at a regular rate to the production line. Here all the components
move to their proper place, vehicles are assembled and come off at a regular rate as
finished machines.

Further, these vehicles must be such as io be in demand by the public and be able to
perform their service over a considerable period of time.

Now, let us compare this allegory to the problems of research and production. The
breeder working with the plant pathologist has a number of components which he wishes
to put into a variety. These are coliectively present in his parental varieties, and for specific
situations his chaice of parents will be dictated by the conditions under which the farmer,
namely his customer, most grow the crop. It must also carry disease resistance and ingect
resistance insofar as possible to provide adequate stability. The varieties must fit into the
various rotations which the farmer follows and they must have qualities for industrial
purposes which the consumer is prepared to accept. Alf of these factors or genes are
involved in a very dynamic system, so that selected varieties must be fine-tuned to ensure
that the interacting physiologi¢ processes are in balance. Insects and diseases are also
changing and attempting to adapt to their host plants. Resistance is broken down sothat
new resistance must be continuaily sought to offset these changes.

Once the variety is produced it must be reproduced through a seed production process in
order that adequate seed is available for distribution to the farmers. At this point we are
ready to go to the field with one of the varieties, itself a product of a production line, and this
joins the farmer’s assembly line. Coming into this line from other sources are the fertilizers
which are an adjustment to the soil. The elemental components must be balanced acgord-
ing to the storage which aparticular soil exhibits inrelation to the particular variety. Should
the fertilizer be applied as one dose, or should itbe applied as a splitdose? Each variety has
a proper rate of seeding which on the average will produce the greatest yield fo that
particular cuitivar.

Weeds are a universal problem. How can they best be controlled? Is one seed drill better
than another in controlling weeds or ensuring stand; what varieties or crops provide the
best competition for weeds; what cultural practices provide best control; should herbicides
be used; do herbicides provide the most economic control method, or are the weeds
sufficiently limiting that weed control is necessary; does the rotation itseif provide ade-
quate control through row cropping or intertillage; what kind of tillage should be used to
conserve water best; if irrigation is available, when should it be applied, and what are the
most critical stages; does the seed rate have a direct refationship to vield and if so.;what
should it be; how important is depth of seeding?

These are some of the questions that must be answered by research to produce v\ghat s
known as a set of agronomic practices which will maximize yield and at the same time be
economical for the farmer to put into practice. This is the field of the agronomist. Parhaps
the farmer is unable to use part of the agronomist’'s racommendations. Are fertiizers,
herbicides, fungicides and pesticides available and if so arethey available at a price thathe
can afford? If not, what must be done to make them both available and economical. $hould
there be subsidies, or should the price of the product to the consumer be raised so thatthe
farmear may afford to use them or be persuaded to use them? is credit necessary; and are
economic studies necessary to find why the farmer fails to use these practices?

All of these questions are intimately interrelated and they provide some idea of the
complexities of agriculture.

Now, let us assuma that the program is going weill and production is high. How will it be
harvested and threshed? Storage is required for the grain after harvest to protect it from
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weather and damage by insects, rodents and birds. Markets must be established in which
the farmer can sell his grain. Prices must be stabitized to avoid disenchanting the farmer
when he sells into a depressed market at harvest. This means that floor prices are needed
and these must be set in the year before he buys the inputs so that he may decide on what
jevels of inputs he can afford.

Roads or railroads if not aiready present must be established to make marketing feasible
and provide movement of grain to the consumaer areas. it is a known fact that production
increases normally occur where roads and market facilities are available.

What is. the price of his product in relation to what other ¢craps he might grow? This
requires a delicate shifting of balances between the alternatives depending on what policy
the government wishes to follow in the production of the competing cultivars. It may be
seen now, that our assembly line which puts together a long series of very compiex and
fully interacting systems is not as simple as is summed up in the statement that “anyone
can farm.” This type of statement is all too widespread} am afraid and has resultedinquite
miserly support for agriculture versus other governmental spending activities.

Let me go back 2 little and look at how all this new production became a reality. Firstofall,
there needed to be a will on the part of the government to achieve increased production. As
a first requisite, this needed to be supported at the policy level. But beyond this, there hadto
be people and these had to be trained people, if the aims were to be accomplished. There
are research people, breeders, pathologists, agronomists, chemists, entomologists, physi-
ologists, and so forth; there are experiment station operators; there are extension people
with the ability to translate research to production at the farm level. There are economists
who deal with the micro or tarm level economics and with the macro or policy level
economics. There are planners and others whodecide as to what degree various inputs are
needed at the country level, where they should be distributed and at what price. There are
government officials who are responsible for the total success of the program under their
different jurisdictions. All of these people that | have mentioned must have training or
experience to be functional and ail form part of the total effort needed for success.

Intertaced with all of these people are those of the bureaucracy. These are probably the
most important of afl for the functioning of an operation. If they are dedicated and try to
torward their part of the total effort they can be extremely helpful. Unfortunately, itis my
experience that most bureaucracies feed on paper and regulations with only the rare use of
common sense so that the forward thrust is frustrated rather than assisted. | am sorry to
have 1o say this, but it Seems 10 be the normal situation.

Lest | be labelled as a complete pessimist may | say that for many of the clerical staff, itis
the fear of the regulations that have evolved over time that often causes them to be
abstructionist. However, there are alsothe cases where there is a feeling of power whichin
its exercise allows the bureaucrat to prevent the advance of the various sectors of the
system. ‘

In this talk | have kept from using the ward constraint but like the vehicle we fictionally
produced earlier, the system of food production is only as strong as the weakest link.

Looking over the constraints as | see them, internationally, | should say that varieties
with relative stability of vield are generally available in most countries. Seed production is
normally poorly developed in most countries. Extension and research are hopelessly
separated in most countries and linkages must be reestablished between these two most

-important arms. The extension man normally has the methods of extension but has little
knowledge provided to him of what he should extend. The researcher meanwhile is doing
his research and has a restricted contact with the farmer. He often is in no position to see
whether hisresearch is entirely relevant or whether it might be better organized or directed
to provide the answers needed by the farmer. These two branches must and can be brought
together. We feel thatit is essentiai thatthis linkage be again made asstrong as itwas back
in the far distant past before we became so rigidly attired in discipline orientation.
Waeeds are major constraints in almost all countries and concerted efforts must be aimed at
their control or the fertilizer and other inputs grow healthy weeds at the expense of the crop
with a consequent sharp rise in production costs. Conservation practices for water are
essential in the existing extremely large, dry land areas.



Concerted and continually modified policy at government level is needed. Often, issues
are examined in a vacuum of knowledge about the biological relevance of the stated poli-
cies. This is a resutlt of the lack of agricuttural education in the early school years in most
countries. In fact, a large part of the population grows up and in many cases goes through
the university without being exposed to any information about agriculture or how the féod
reached the table. We need to establish linkages then also between biology and pohcv, SO
that the food machine can operate in a functional manner.

Time does not permit me 1o go into examples of countries suffering from low production
because of shortfalls in the areas which | have discussed. | would like to reiterate that
production of agricultural products is one of the most complex activities to have engaged
the attenticn of man. The permutations and combinations of the component elements are
infinite and it is only through continuous and concernted efforts devoted to the removai of
the most limiting factors that progress is made. it requires continuous, fine-tuning to
identify and remove the bottlenecks in different countries. Each country may have different
constraints and the same one may appear at different timeas from country 1o country. It may
be a shortage of trained manpower in one, it may be a lack of seed production in another, it
may be a shortage of market centers or storage facilities in still another. But at any given
time, major constraints can be identified in almost any system which materially preventan
increase in production. As each is removed the efficiency of production increases with a
resulting reduction in the price to the consumer.

Now, Mr. Chairman, if | may digress, ! would like in a personal way to relate some of the
experiences that we have had in our host country, Algeria. Nine years ago this fall, Aigeria
called a conference on the development of cereal production which was attended by many
in this rocm. At that time the wheat program | believe, consisted of Mr. Kadra and Mr.
Golusie both of whom are here today. You. have heard the Minister this morning refer to
some of the advances that have been made but that there is still a long way to go. May |
submit that today there has been a great change in the earlier picture. There is now a large
number of trained people; there is now a structured Institute of Grande Cultures and itnow
boasts a cadre of young trained scientists. There have heen large advances made in the
agricultural development of the countryside. The picture is optimistic for the future. This
year | understand in talking to a number of people from Aigeria thatthe crop promisestobe
a record. This is a very heartening development. There are still many problems. Weeds are
a major problem. They are particularly damaging during the dry years when they take up
much of the moisture that has been conserved for the ceresl crop. At present, { rate this as
the major agronomic constraint of the region.

| am very pleased, Mr. Chairman, to have seen these changes occur in Algeria and ! am
sure that all of the delegates join me in wishing every success to their cereal program.
When i think back over these last nine yvears in which CIMMYT has been associated with
the Government and various other assistance organizations, my mind turns to thoughts of
the strong support given by Mr. Boukli, Mr. Bouarfa, Mr. Benzarou, Mr. Kandra, and Dr.,
Hachemi. | would like to give a special vote of appreciation for the work of Mr. Laddada. He
has been responsibie for a great deal of the agronomy research accomplishad in A’gena
over the past several years. His work has been a source of prideto himanda satlsfacmon to
his. colleagues.

May 1 say in closing that | am sure that the deliberations on which we now emaljark in
this workshop will be fruitful and rewarding. ltis my sincere hope that change in agricultu-
ral production can be expectad in many countrigs of the ares, based on the removaljof the
constraints we are about to consider. We, as delegates, are most thankful te our hogts for
the warm reception and the outstanding arrangements made for our comfort. We are most
grateful.



CONTRAINTES A LA PRODUCTION CEREALIERE
EXPOSE D'ORIENTATION

R. G. Anderson*

Mesdames et messieurs:

Dr. Borlaug envoie ses considérations aux delegués de cette conférence. Malheureuse-
ment, il est tombé malade au Mexigque, et il est parti a la Clinigue Mayo aux Etats Unis pour
une complete examination medicaie depuis longtemps échue. |l regretie son incapacité
d’etre ici aujourd’hui.

Le sujet sur lequel Dr. Borlaug a été demandé de parler était 'L’Evolution des Con-
traintes”. Je ne vais pas exactement suivre ce titre, puisque je voudrais bien examiner les
contraintes dans une maniére plus philosophigque et dans un sens technique, et puisgue la
semaine sera largemente consacrée aux problémes technigues concernant la production
des céréales de I'hiver. La culture des plantes et des animaux qui se rapporte collective-
mente cormme agriculture, est, en effet, une activité trés complexe.

La production est le produit fini de trés complexes séries d'évenéments, quienglobent le
climat, les sols et les facteurs biologiques et économiques. Le climat, en général, est horg
du controle de I'homme, a I'exception des cas ou |'écoulement d’eau est disponible pour
étre endigué ou l'eau souterraine peut étre mise en valeur, afin que l'irrigation soit possible
pour proteger ia culture. La moditfication du climat, elle-méme, estencoredansle futuretif
est vraisemblabe qu’elle reste hors du contréle de I’homme dans notre temps. Les autres
fois facteurs que j'ai mentionne, c.a.d., ies sols et les facteurs biologiques et économiques
peuvent étre modifiés ou ajustés par I'homme, et cést dans ces domaines que les con-
traintes peuvent étre minimisées oureduites. Sij'ose parler enallégorie, on peut comparer
I'agriculture et le développement de la recherche et de la production dans son ensemble a
la situation qui existe dans une chaine de montage ou les voitures seront manufacturées.
Dans un tel déroulement industriel, les matiéres premiéres qui viennent des sources de
grande diversité, sont formées en composantes. Celles-ci doivent étre praduites a I'unis-
son, de maniere qu'elles coulent d’un taux régulier a la chaine de production. icitoutes les
composantes se déplacent a leurs propres places, les véhicules sont montés et s'en sortent
d’un taux régulier comme des machines achevées.

En plus, ces véhicules doivent satisfaire la demande du public et étre capabie de remplir
leurs services sur une période considérable de temps.

Maintenant, comparons cette allégorie avec les problémes de la recherche et de la pro-
duction. Le sélectionneur travaillant avec le phytopathologue posséde plusieurs compo-
santes qu’il espére développer dans une variété. Elles sont collectivement présentes dans
ses variétés parentales, et son choix sera dicté pour des cas spécifiques, pardes conditions
sur les quelles |'agriculteur, c.a.d. son client, fait pousser sa culture. La variété doit aussi
porter la résistance aux maladies et aux insectes la plus possibie afin de pourvoir une
stabilité adéquate. Les variétés doivent concorder dans les differents systéemes d’'assole-
ment, lesguels Vagriculteur suit, et elles doivent avoir les qualités pour les usages indus-
triels que le client est preparé a accepter. Tous ces facteurs ou ces genes sont enrouiés
dans un systéme trés dynamique, d'une telle maniére que les variétés selectionnées doi-
vent étre en harmonie pour assurer que les déroulements physiologiques interagissants
soient en balance. Les insectes et les maladies changent aussi, cherchant a s’adapter aux
plantes-de-héte. La résistance s’est écroulée d'une fagon qu’une nouvelle résistance doit
étre continuellement cherchée pour compenser ces changements,

Une tois la varié1é est produite, elie doit étre réproduite a I'aide d'un procédé de produc-
tion de semence, afin gue la semence adéquate soit disponible pour la distribution aux
agriculteurs. A ce point, nous somames préts a aller au champ avec une des variétés, elle-
méme un produit de la chaine de production, et celle-ci se joint a la chaine de montage de
I'agriculteur. D'autres composantes venants d’autres sources, comme les engrais vont
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joindre la chaine, pour ajuster le so0l. Les composantes élémentaires doivent étre balan-
cées en accordance avec la déficience gu un sol particulier présent en relation avec la par-
ticuligre variété. Doivent les engrais etre appliqués en une seule dose, ou doivent-ils étre
appliqués d'une maniére fractionnée?

Chaque variété a un propre taux de semmence qui en moyen produira le plus haut rende-
ment pour ce cultivar particulier.

Les mauvaises herbes sont un probléme universel. Comment peuvent-elies étre le
mieux controiées? Est-ce-qu’un tel semoir est mieux qu'un autre dans le contrble des
mauvaises herbes ou dans 'assurance du peuplement des plantes; quelles variétés ou
cultures fournissent la meilleure compétition contre les mauvaises herbes? Quelles pra-
tiques de cultivation fournissent le meilleur contréle? Doivent les herbicides étre utilisds?
Les herbicides fournissent-ils laméthode de contrble la plus économique? Ou sont les mau-
vaises herbes suffisamment limitants que le contréle des mauvaises herbes soit néces-
saire? Est-ce-que I'assolement fournit un controle adéquat a travers la cultivation des
lignes ou interculture? Quelle sorte de culture devrait étre. utilisée pour mieux conserver
I'eau? Si l'irrigation est disponible, quand devrait-elle étre appliquée? Et quels sont les
stades les plus critiques? Est-ce-que le taux de semence g une relationdirecte avec leren-
dement? Et si ¢’est vrai. combien doit-il 8tre? De quelle fagon la profondeur de la semence
est importante? Ici quelques unes des questions qui doivent étre répondues par la recher-
che, pour produire ce qu’on appelle un ensemble des pratigues agronomiques, qui por-
teront au maximum le rendement et en méme temps seront économigques pour étre mise
en pratique par l'agriculteur. Ceci est le domaine de I'agronome. Peut étre que I'agriculteur
est incapable d'utiliser une partie des recommendations de }'agronome, Est-ce-que les
engrais, les herbicides, les fongnctdes et les pesticides sont disponibles et si oui, est-¢ge-
qu’ils sont disponibles aux prix qu'il peut assumer? Si non, que doit-étre fait pour les avoir
duspommes et en meme temps economiques? Devrait-il y avoir des subventions, ou devrait
le prix du produit augmenter pour le consommateur, de telle maniére que l'agriculteur
pu1sse assumer de les utiliser ou étre persuadé de les utiliser? Est-ce-que le crédit est
nécessaire, et est-ce-que les études économigques sont nécessaires pour trouver pourquol
I'agriculteur a failli utiliser ces pratiques?

Toutes ces questions sont étroitement liées I'une a |'autre et donnent une certaine idée
sur la complexité de l'agricuiture.

Maintenant, supposons que le programme marche trés bien et que la productton ast
élevée. Comment va-t-on moissonner et battre? L'emmagasinage est exigé pour le grain
apres la récofte pour le protéger des dégats dus aux conditions climatiques, aux
insectes, aux rongeurs et aux oiseaux. Des marchés doivent étre établis dans lesquels lieux
pour que {'agriculteur peut vendre son grain. Des prix doivent étre stabilisés, pour évjter
désen-chanter I'agriculteur, quand il vend son grain dans un marché & faible prix, aprés la
récolte. Cela veut dire que les prix de parquet sont nécessaires et qu'ils devaient s'établir
dans I'année avat qu’il achete les apports; de cette maniére il peut décider sur guels
niveaux seront les apports qu'il peut assumer.

Les routes ou les chemins de fer, s’ils n'existent pas encore, doivent étre établis gour
rendre possible la commercialisation et faire couler le grain aux régions des consomma-
teurs. C’est un fait connue que I'augmentation de ia production normalement se présante
ou les facilités routiéres at commerciales sont disponibles.

Quel est le prix de son produit en rélation avec celui des autres cultures qu'il pourrait
cultiver? Cela nécessite un déplacement delicat des balances entre les alternatives, dépen-
dant de la politique que le gouvernement veut suivre dans la production des cultivars en
compétition. On pourrat voir maintenant, que notre chaine de montage qui assemble une
longue gamme des systémes totallement interagissants et trés complexes n’est pas si
simple comme dans le jugement que “n'importe qui peut &tre agriculteur’’. Je crainsgue
ce genre de point de vue est trésrépandu, et cela a resulté dans un appuiabsolument avare
pour I'agriculture par rapport aux autres activités de depenses gouvernementales. |

Permettez-moi de retourner un peu en arriére et de voir comment cette production mou-
velle est devenue une realité. Avant tout, il devait y exister de la part du gouvernement:une
volonté pour obtenir une augmentation de la production. En tante que premiére condition
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requise cela nécessité d’étre soutenu au niveau politique. Mais hors de cela, il tallait, gens
et des gens d’'une bonne formation, si les buts pourraient étre accomplis. li-y-a le personnel
scientifique, sélectionneurs, phytopathologues, agronomes, chimistes, entomologues,
physiologues, etc’, il-y-a des opérateurs des stations expérimentales, il-y-a le personnelde
vulgarisation avec la capacité de transmetre la recherche i la production au niveau de
I'exploitation agricole. ll-y-a des économes qui s'occupent de la micro-économie ou |'écono-
mie au niveau de I'exploitation agricole et delamacro-économie ou |'économie au niveaude
1a politique. l-y-a des planificateurs et d’autres que décident jusqu’a quel degré les diffé-
rents apportes son nécessaires au niveau du pays, ou ils seront distribués etaquelprix. il-y-
des fonctionnaires d’état qui son responsables du succés total du programme sous leurs
différentes juridictions. Toutes ces personnes gue j'ai mentionées doivent avoir une for-
mation ou une expérience pour &tre fonctionnels et tous forment une partie de I'effort total
nécessaire pour le succes.

Entrelacés avec tous ces gens sont ceux de la bureaucratie. Probablement ils sont les
plus importants de tous dans le fonctionnement d'une opération. S’ils sont dédiés et
assaient d’avancer leur part de I'effort total, ils peuvent étre extrémement utils. Mai-
heureusement, c'est mon expérience, la majorité des bureaucraties se nourrissent de
papier et de réglements avec |'usage rare du sens commun, de telle fagon que la poussée
en avant est plutot frustrée au’eassistée. Je suis desolé d'aveir dire cela, mais cela parait
&tre la situation normale. De crainte que je serais etiqueté comme un complet pessimiste,
puis-je dire que pour un grand nombre des employés, c’est la crainte des réglements que
s’est developée avec le temps, qui les fait souvent devenir obstructionistes. Cependant, il-y
a aussi des cas ou il y a un sentiment de pouvoir, qui dans son exercice permet auxbureau-
crates d'empécher I'avance des différents secteurs du systéme.

Dans cette conversation je me suis gardeé d’utiliser le mot contrainte, mais comme le
véhicule que nous avons produit d’imagination au debut, le systéme de 1a production ali-
mentaire est aussi fort seulement que le point le plus faible.

Examinant des contraintes comme je les vois, dans I'ensemble international, je dois dire
que les variétéds avec une relative stabilité de rendement sont généralement disponibies
dans la majorité des pays.

La vulgarisation et la recherche sont desespérement separées dans la majorité des
pays et la liaison doit étre rétablie entre ces deux armes trés importantes. L' homme de la
vuilgarisation a normalement les méthodes de vulgarisation mais if a peu de connaissance
préte, sur ce qu’il doit vulgariser. Le scientifique entre-temps, juit au recherche et il a un
contact limité avec l'agriculteur. Souvent, il n'est pas dans la position de voir si son travail
est entidrement pertinent ou s'il pourrait éire mieux organisé et orienté pour donner des
réponses dont 'agriculteur a besoin. Ces deux branches doivent et peuvent étre mises
ensemble. Nous sentons qu'il est essentiel de rendre cette liaison aussi forte qu’elle était
dans le passé, avant que nous €tions devenus sirigidement attirés par I'orientation des dis-
ciplines. Les mauvaises herbes sont une contrainte majeure dans plusieurs pays et un
effort concerté doit &tre visé a leur contréle ou les engrais et d’autres apports font pousser
les mauvaises herbes vigoureusement aux frais de la culture avec la conséquence d'aug-
menter nettement les couts de la production.

Les pratiques pour la conservation de |'eau sont essentielles dans les régions séches.
Une politique concertée et continuellement adaptée est nécessaire au niveau gouverne-
mental. Souvent, les questions sont examinées dans un vide de connaissance de |a perti-
nence biologique de la politique déterminée. Cela est un resultat du au manque d'educa-
tHon agricole dans les premiéres années d’école dans la mayorité des pays. En effet, une
grande proportion de la population devient adulte et dans beaucoup de cas passe |'univer-
sité sans étre exposée A aucune information sur I'agriculture ou comment la nourriture
arrivait 4 la table. Nous avons besoin aussi d'établir des liaisons entre la biologie et a poli-
tique, afin que la machine de nourriture puisse opérer d’'une maniére fonctionelie,

Le temps ne me permet pas de donner des examples des pays qui souffrent d'une pro-
duction basse a cause de déticiences dans les domaines que je viens de discutter. Je vou-
drais réitérer que la production agricole est une des plus complexes activités, qui a attirée
I'attention de ’homme. Les permutations et les combinaisons des elements composants
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sont infinies et c'est seulement par des efforts concertés et continus consacrés au en-
levement des facteurs limitants que le progres se fait. Il nécessite un réglage continu pour
idéntifier et enlever les goulots dans les différents pays. Chague pays a des contraintes
différentes et la meme contrainte peut apparaitre dans des temps différents d'un pays a
Fautre. I peut étre du au manque de personnel gqualifié dans un pays, ou au manqueide
semence dans un autre, et il peut étre due au manque des centres de commercialisationiou
de I'emmagasinage. Mais 4 n'importe quel temps donné, les contraintes majeures gui
matérialement blaquent I'élevation de |la production peuvent étre identifiées dans n’im-
porte quel systéme. Chaque fois gqu'une contrainte est enlevée, |'efficacité dela productlon
augmente, avec le résultat d’'une réduction dans le prix-consommateur,

Maintenant, Monsieur le Président, si je peux me dévier, je voudrais d'une maniére per-
sonnelle rapporter quelques expériences que nous avons eues dans notre pays de hdte,
I’Algérie. Neuf ans seront écoulé cet automne, quand I'Algérie avait appelé une conférence
sur le développement de 1a production céréaliere, qui était assisté par plusieurs personnes
dans cette salle. A ce temps la. le programme céréalier, je crois, était composé de Mes-
sieurs Kadra et Golusic, qui sont tous les deux ici aujourd’hui. Ce matin vous avez eteridu
le Ministre référer a quelques unes des avances qui ont été réalisées, mais qu'il y a tou-
jours un long chemin & marcher. Puis-je faire observer qu’il y a aujourd’hui un grand
changement dans I'image d'auparavant. I(-y-a maintenant un grand nombre de personnel
qualifié, un institut structuré des Grandes Cultures qui se vante d'un cadre des jeunes
scientifiques qualifiés. Une grande avance a été realisée dans le développement agricole 3
I'interieur du pays. L'image est optimiste pour 'avenir. Cette année, comme j'ai compris en
parlant & nombreuses personalités Algeriennes, la récolte promet d'étre un record. Cela
est un développement encourageant. il-y-a toujours beaucoup de problémes. Les mpu-
vaises herbes sont un probléme majeur. Elles sont particulierement endommageants
pendant les années séches, quand elles absorbent une grande quantité de I'humiditéquia
été conservée A la culture céréaliere. Au présent, je considére cela comme la contrainte
agronomiaue majeure dans la région.

Je suis trés heureux, Monsieur le Président, d’avoir vu ces changemems seprésenteren
Algérie et je suis sir que tous les délégués me joignent dans |le souhaite de succés au pro-
gramme céréalier Algérien. Quand je réfléchis sur ces neuf ans passés, dans lequels le
CIMMYT a été associé au Gouvernement et a d’autres organisations d'assistance, je pense
a V'appui fort donné par M. Boukli, Mr. Bouarfa, M. Benzarou, M. Kadra et Dr. Hachemi; Je
voudrais donner mon vote d’appreciation pour le travaii de M. Laddada. |l a été responsable
d’'une grande partie de |a recherche agronomigque achevée en Algérie pendant plusiaurs
années passées. Son travail a été une source de fierté pour lui et une satisfaction pourses
collégues. Puis-je dire, en conclusion, gue je suis sdr, que les délibérations dans lesquelles
nous embarquons maintenant dans cette conférence, seront fructueuses et vont valoir la
peine. C’'est mon souhait sincére gue le changement dans la production agricole peut #tre
attendu d’une maniére positive dans beaucoup de pays de larégion, basé sur | en[evement
des contraintes, que nous sommes en train de considérer.

Comme délégues, nous sommes tres reconnaissants a nos hétes de la chaleurehse
réception et de l'extrordinaire arrangement faits pour notre confort. Nous sommes trés
reconnaissants.
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SITUATION DES CEREALES EN ALGERIE
By Benzaghou, M.M.*

I'Algérie est située au nord de I'Afrique et occupe une superficie totale de 237 806 620
hectares.

L’agriculture classique n’utilise que la partie nord du pays voisine de la Méditerranée. La
majeure partie de la surface nationale est désertigue ou semi-désertique. La zone semi-
désertique est utilisée comme parcours pour le cheptel ovin et comme source d'alfa. Dans
la zone désertique se trouvent des oasis ol se pratiquent Ia culture du palmier dattier et les
cultures vivrigres dont de petites superficies en céréales.

La surface agricole utile {S.A.U.}, y compris les cultures pérennes, est de 7 750 000
hectares soit a peine 3,3% de la superficie totale du pays.

La totalité des terres utilisées par 1"agriculture est de 32 345 000 hectares dont 30000
000 d’hectares sont constitués de parcours naturels plus ou ,moins productifs.

Les céréales d'hiver et les jachéres qui font partie de la rotation céréales-jachére,
couvrent chaque année plus de 6 000 000 d'hectares soit prés de 82% de la totalité de la
S.A.\. Les emblavures de céréales d’hiver sont chaque année de l'ordre de 30000002 3
350 000 hectares. Ces données montrent I'importance des céréales par rapport a Ven-
semble del cultures pratiguées.

Si les céréales tiennent, de loin, la premiére place quant & 'occupation des terres
agricoles ¢'est parcequ’elles serventde base al'alimentation des habitants et sont consom-
mées sous différentes formes.

Dans les zones rurales les céréales constituent la quasi totalité de a ration alimentaire.

Les céréales sont dispersées pratiquement sur toute la superficie cultivable du pays,
souvent au détriment d’autres cultures qui seraient sans doute mieux appropriées a
certaines régions, telles que les cultures pérennes, industrielles ou fourragéres.

Si les céréales sont cultivées un peu partout, la majeure partie {plus des deux tiers), se
trouve dans les hautes plaines caractérisées par une altitude assez élevée (800 2 1200 m)
par des hivers relativement froids, par un régime hydrique capricieux et marqué par une
insuffisance assez générales des précipitations et une mauvaise répartition de ces der-
nigres, par des gelées printanniéres frégquentes et enfin par I'apparition d'un vent chaud et
déssechant {sirocco} au stade grain laiteux ou pateux.

‘La pluviométrie qui caractérise les zones fes plus emblavées en céréales varie de 350, 4
550 mm; dans les plaines cdtigres de 'Est et du centre, la pluviométrie peut atteindre 700 2
900 mm, La répartition des pluies, plus que ieur quantité, conditionne grandement le
résuitat de la culture céréaliére. L'absence de pluie printannigre engendre toujours une
mauvaise récolte; par contre si la répartition est correcte, les rendements peuvent attein-
dre un niveau satisfaisant.

Les gelées printanniéres, fréquentes dans les hautes plaines mais aussi dansles plaines
intérleures a basse altitude causent des pertes importantes par le gel des épis au stade
floraison.

N Le sirocco peut réduire de moitié le poids de 1000 graines en ne soufflant que quelques
eures,

Le climat peut donc expliquer, en partie, la faiblesse des rendements et surtout leur
irrégularité.

Il n’y a pratiquement pas en Algérie de cgréales d'hiver cultivées & I'irrigation. Lorsque
la céréale alterne avec une culture irriguée (betterave par exemple), la sole céréale n'est
pas irriguée. '

Les semis se tron en novembre et décembre. Les semis les plus précoces assurent, en
général une meilleure récolte surtout dans les hautes plaines. La maturité intervient en

* Direction de Ia Production Végétale
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juin sur le littoral et en juillet dans J'Intérieur, exceptionnelement début aoiit pour les
variétés de blé dur tardives en altitude.

Structures l'exploitation

I! existe actuellement en Algérie trois secteurs agricoles exploitant les terres cultivables,

—Le secteur privé qui occupe de loin ia plus grande superficie. Ce secteur est SUrtout
composé de petites explortatrons traditionnelles et peu productives, tout au moins en ce

_concerne les céréales. En année moyenne. Ce secteur couvre en peu plus de 2 000 @
hectares en céréales soit environ 60% de la totalité des emblavures.

-—Le secteur Révolution Agraire est le moins |mportant quant a la superficie occupéden
culture céréalitre. Son niveau de productivité est voisin de celui du secteur privé.:Ce
sacteur emblave entre 400 000 et 450 000 hectares de céréales chaque année soitien
moyenne 13% des cultures de céréales.

—Le secteur socialiste est le plus moderne et occupe les terres les plus productives
regroupées en grandes exploitations. Sa productivité est nettement supérleure a celledes
deux précédente secteurs en matiére de céréales. Avec une moyenne de 850 000 hectares
ensemenceés chaque année ce secteur couvre 37% de 'ensemble des céréales d'hiver.

Production et Besoins

La production reste faible et trés dépendante des aléas climatigues.

La récolte moyenne annuelle se situe aux environs de 18 000 000 de quintaux pour
I'ensemble des espices, avec des pointes avoisinant 30 000 000 de quintaux les bonnes
années et des creux au dessous de 10 000.000 de quintaux lors des ma uvaases
campagnes.

Le rendement moyen par hectare est de 5 & 7 quintaux pour les secteurs: pnvé et
révolution agraire; il est voisin de 94 12 quintaux par hectare pour le secteur socialiste.

Cette production ne couvre les besoins estimés a 25 000 000 de quintaux environ, gue
de trés rares années. Un recours important a l'importation a lieu pratiquement tous les ans.

importance des dlfférentes especes
Le bié dur est de loin la céréale la plus cultivée. Sa part dans I'ensemble des cultures
céréalitres varie selon les secteurs; elle est en moyenne de:
—51% pour le secteur privé
—44% pour le secteur de la Révolution Agraire
—38,6% pour le secteur socialiste .
Son importance en agriculture privée s'explique par le fait que ce procunt est résgrvé
presque exclusivement a "autoconsommation des exploitants de ce secteur.
Le blé tendre est surtout cultivé en secteur socialiste et entierement commermallsé
Selon les secteurs il occupe dans 'ensemble des emblavures les proportition suivante;
—12% en secteur privé
27 & 28% en secteur Révolution Agraire .
42.5% en secteur socialiste
L'orge cuftivée surtout en secteur privé occupe les moins bonnes terres parmj caﬂes
réservées aux céréales,; La part de chague secteur est de. :
—35% en secteur privé ;
—22 & 23% pour la Révolution Agraire :
— 12 a8 13% ern secteur socialiste
L avoine est peu cultivée pour la production de grains. Elle couvre respectnvemedt
—2% en secteur privé : i
—6% en secteur Révolution Agraire et en secteur socialiste.
A I'échelle nationale et en moyenne pondéreée, la part de chague espéce est de:
—Bié dur: 46,6% .
—BIé tendre: 22,0%
—0Orge: 27,9% : _
—Avoine: 3,5% _ :
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Les Variétés

Les variétés actuellement cultivées sont:

Blé dur: Qued Zenati, Bidi 17, Mohamed Ben Bachir, Hedba 3, Saba et T. polonicum x
Zenati Bouteille pour les variétés algériennes; Capeiti, INRAT 69 et Cocorit 71 pour les
autres cultivars. Cocorit 71 est réservé a la culture dans les plaines.

Bié tendre: Pour les plaines, Florence Aurore et un peu pumaflor d'origine locale, puis
Strampelli et Anza. Pour les hautes plaines intérieures: Mahon Démias cultivar algérien,
puis Siété Cerros; cette dernigre variété a beaucoup souffert de larouille jaune (P. striifor-
mis) au cours de la campagne 1977-1978.

Orge: Variétés locales Saida (4 rangs} et Tichdrett (6 rangs}, puis pour les plaines: Robur
et pour les hautes plaines: Ager, toutes lesdeux 4 Brangs. Il esta remarquer que seules les
orges 3 6 rangs sont cultivées malgré les excellents résultats obtenus en expérimentation
avec des variétés d'orge 4 2 rangs brassicoles ou non.

Avoine: En plus des variétés locales: Rouge 31, Noire 212, Cowra et Guelma 4, deux
nouvelles variétés sont en culture: Caravelle pour les plaines et Avon pour les zones
d'altitude.

Remarque: L'éventail de variétés est assez restreint encore actueltement, surtoutsil'on
tient compte du bescin de remplacer assez rapidement Siété Cerros trop sensible aux
maladies, Septoriose (Septoria tritici) et Rouille jaune {P. striiformis).

Un certain nombre de lignées a été retenu a la suite d’'une longue expérimentation. C'est
ainsi que quatre nouvelles variétés de blé tendre ont été mises en multiplication au cours
de la campagne en cours; |l en est de ,méme pour 5 variétés de blé dur.

Methodes de culture

Malgré une campagne de sensibilisation importante auprés des producteurs pour les
inciter A réduire les surfaces consacrées a la jachére improductive, la pratique de I’assole-
ment biennal céréales-jachére est encore largement répandue.

Les jachéres sont soit incultes, soit travaillées,

—Jachére inculte: elle este laissée sans fagon culturales de la récolte de la céréale d la
préparation du sol pour la céréales de I'année suivante. Ces terres serventau piturage des
troupeaux ou méme a des récoltes de foin;

Cette pratique engendre des sols mal préparés pour le semis de la céréale et favorise la
prolifération des mauvaises herbes. Elle este surtout généralisée en secteur privé tradi-
tionnel,

-Jachére travaillée: la terre est travaillée soit dés la récolte de la céréale précédente par
un dechaumage et labourée en hiver ou au plus tard au printemps. Des passages superfi-

-ciels d'appareils de pseudo-labour assurent une certaine maitrise des mauvaises herbes
et, dans certains cas, une petite économie d’eau. Si cette pratique est bien menée, elle
assure une préparation correcte du lit de semences pour la céréale suivante. Le secteur
socialiste pratique généralment ce systéme.

Indépendement de la rotation céréales-jachére, on rencontre certaines cultures en
alternance avec la céréale oujours dans le cadre d'un assolement biennal; c’est ainsi que
ia vesce-avoine récoltée comme fourrage est, aprés la jachére, le plus important précédent
& céréale. Pour une partie des surfaces les cultures de légumes secs, lentilles, pois
chiches, pois rond ou féves occupent la sole ou les céréales reviennent une année sur
deux. Quelques cultures industrielles, carthame, betterave ou tournesol, sont pratiquées
également mais a une faible échelle,

La culture des luzernes annuelles en alternance avec la céréale prend une certain
ampleur dans les zones de basse et de moyenne atlitude: cette rotation devrait permettre
une meilleure intdgration de I'élevage ovin a la culture des cérdales.

Les assolements plus compliqués, triennal ou quadriennal, ne sont pratiqués qu'a de
trés rares exceptlions.

Contraintes lides a la production

Nous avons souligné que les rendements étaient, le plus souvent assez bas. Si les
caprices du climat peuvent expliquer, en partie cet eétat de fait, ils ne peuvent pas étre les
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seuls incrimings.
Dans les stations de recherche ou méme dans les expérimentations qui sont menées en

milieu producteur, les résultats obtenus sont trés supérieurs a ceux enregistrés dans
I'environnement immédiat. Dans ces cas, le climat est le méme pour le producteur ou pour
I'expérimentateur, mais une meilleure maitrise des autres facteurs permet d'obtenir une
production nettement plus élevée. Nous allons tenter d'énumérer quelques contraintes qui
nous paraissent les plus significatives:

—Le bas niveau de technicité des responsables d'exploitations agricoles et I’ nnsuffl—
sance de cadres de terrain font qu’'il est difficile de faire mettre en pratique des résultats
obtenus et prouvés par les organismes de recherche et de développement. De cette
premiére constatation découlent pratiquement toutes les imperfections constatées dans
la culture des céréales,

—Facons culturales non appropriées ou faites de fagon négligée ou encore exécutdes a
contre temps. Mauvaise préparation assez générale du it de semence.

—Semis effectués a la volée et non au semoir en lignes et enfouls & des profondeurs
variables et non contrblées.

—Utilisation de variétés peu adaptées 3 la zone concernge.

—Utilisation de semences de mauvaise qualité.

—Méconnaissance d'une fumure équilibrée et épandue en temps voulu.

—Difficultés rencontrées par les responsables des unités de production pour s'approvi-
sionner régulierement en semences, engrais, pesticides, fongicides, carburant, lubrifiant,
piéces de rechanges . . .etc,

—Trés mauvais contrdle assez général des mauvaises herbes.

—Récolte souvent retardées pour diverses causes.

Ennemis naturels de la culture

Parmi les ennemis de 1a culture céréaliére en Algérie, il faut citer en tout premier lieu la
veégétation adventice. Les dégats causés parles mauvaises herbes sonténormes {entre 2( 2
‘50%): ils sont d’'autant plus importants que la zone de culture est bien arrosée, et devrait
donc permetire le rendement maximum. En dehors des dicotylédones, les mauvaises
herbes les plus agressives sont par ordre d'importance: la folie avoine, (e bréme dans
certaines régions, les phalaris et les ray-grass.

La lutte chimique pratiquée depuis plusieurs années, contre les dicotylédones a favorisé
la prolifération des graminées adventices.

Les maladies cryptogamiques ont surtout de I'influence dans les zones cdtiéres mais
elles entrainent trés rarement des pertes de rendement dans les zones des hautes plaines
ol se pratique la plus grande parte de la culture des céréales, les seules maladies néfastes
dans ces zones sont les maladies charbonneuses (charbon et carie), mais ces derniéres

restent sans importance.
La verse sévit surtout dans les basses plaines, {es variétés courtes sont peu sensibles &

cet accident.

Parmi les prédateurs animaux, ia punaise du blé a causé certaines années des déats
importants. A 'heure actuelle ce parasite est maitrisé,; les moineaux tendent A devenir un
fiéau & I'échelle nationale; des vois trés importants de ces passereaux causent des dégats
considérables aux céréales au stade grain pateux. La lutte intégré ayant pour but de réduire
les pullulations de moineaux devient d'une grande nécessité.

Enfin les déprédateurs des grains stockés causent des dégats trés importants si les siios
ol autres lieux de stockage ne sont pas désinfectés d'une fagon efficace et contipue.



ACTIONS ENGAGEES DANS LE CADRE DE LA
PRODUCTION DE LA CEREALICULTURE

La faiblesse de la production découle en majeure partie des faibles rendements moyens
obtenus. Comme il n'est pas possible d'étendre les superficies consacrées aux céréales
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d’hiver en Algérie, il est donc impératif de fair croitre leg rendemente a I'hectare.

Le Ministére de |"Agriculture & travers 'ensemble de ses structures d’interventions
s'est attaché depuis plusieurs années a atteindre cet objetif.

Les premiers travaux ont eu pour but de donner & I'agriculture algérienne des variétés
plus productives aux celles gu’elles utilisait auparavant, d'ou I'introduction de nouvelles
variétés productives et rustiques et 1a sélection parmi ces cultivars, des mieux adaptés aux
conditions locales. Parallélement a ces introductions de variétés, un travail considérable
d'amélloration des plantes a été mis en oeuvre afin de créer, sur place, des variétés les
mieux acclimatées aux contraintes agro-écologiques rencontrées. Ce travail a surtout
porté sur le blé dur et 2 pris pour base les variétés locales bien adaptées et trés rustiques.

On s’est rapidement apergu que de bonnes variétés mises en terre dans des conditions
culturales précaires n'avaient aucune chance d'ameliorer le rendement national en
céréales. Des travaux concernant les techniques culturales et les fumures ont donc été
entrepris, afin de définir des narmes optimales applicables & la culture des nouvelles
variétés que V'on désirait cultiver.

Le probléme des assolements a été étudié parallétementdans le but de réduire la jachére
improductive tout en préservant un bon précédent pour la culture des céréales; les
investigations ont poussé a étudier les différentes cultures susceptibles d'entrer dans les
soles céréalieres et principalement les cultures de légumes secs et de plantes fourragéres,

De méme il est apparu que le probleme des mauvaises herbes constituait un des
principaux freins a la production des céréales. C'est ainsi gue lesrecherches menées pour
trouver de bons précédentes a la culture des céréales s'attachent a avoir une culture
propre aussi hien pour les légumes secs ou les fourrages que pour la céréale. Les premiers
travaux de recherche sur les herbicides chimiques ont porté sur la culture des céréales
puis se sont rapidement étendus aux autres cultures et en particulier aux légumes secs.
Les premiers résultats obtenus furent trés intéressants et ont amené & tester une gamme
trés étendue de produits herbicides de fagon & avoir un spectre le plus large possible avec
comme principale préoccupation la lutte contre les monocotylédones qui ¢onstituent a
présent un probléme sérieux. La recherche de spécialités herbicides efficaces et d'un
emploi simple alliée & une maitrise des technigues culturelles dans toutes les soles de
assolement céréalier devrait permettre d'améiiorer ta productivité dans une large
mesure.

Une action importante est également engagée en matiére de production de semences
sélectionnées. En plus de Yextension de notre production de semences, |'Institut des
Grandes Cultures s’attache a renforcer ses structures et son organisation de contréle des
semences. Par ailleurs, notre office des céréales s’est engagé dans un programme de
réatisation d'infrastructures de traitement et de conditionnement de semences aptes a
répondre aux objectifs assignés en la matiére.

Des recherches ont lieu également en machinisme agricole de fagon & déterminer les
équipements les mieux adaptés aux différentes phases de la culture et a en définir les
normes d’utilisation.

Des travaux de développement intégré ont lieu sur trois Dairas pilotes, ils doivent
permettre de définir les goulots d'étranglement qui nuisent au progrés de la céréaliculture
et de mettre au point des remeades efficaces.

Enfin un gros efforts de formation a été entrepris afin de doter |'agriculture de cadres
compétents; cette formation se fait tant au niveau supérieur qu’au niveau des cadres de
terrain.

Malgré tous les effort entrepris, les résultats au niveau de la production restent encore
insuffisants. |l est clair que les progrés obtenus au niveau de la recherche et de I'expéri-
mentation n'ont pas eu encore 'impact recherché sur I'augmentation des rendements. La
vulgarisation devra jouer a l'avenir un rdle encore plus efficace. '

Cependant les problémes techniques liés 3 la ceréaliculture, tels que les problémes de
variétés, de facons culturales, de protection des cultures, de mécanisation autres ne
peuvent pas constituer 18s seuls facteurs de progrés. Les aspects économigues et structu-
rels restent également déterminants dans ce cadre. Compte tenu des acquis non négligea-
bles obtenus par notre pays en matiére de technologie de la production, nous axerons a
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l"avenir notre réflexion et nos igvestigations sur l'environnement de la production et sur
l'organisation des producteurs sans lesquels au progrés ne peut étre obtenu, quelque soit
les résultats obtenus par ailleurs.

Résumé

Malgré les trois secteurs exploitant les terres cultivables (Privé, Révolution Agraire et
Socialiste), la production reste trés faible, de 18.000.000 de quintaux en moyenne, Cette
production ne couvre que 72% des bespins nationaux et dépend enormement des aléas
climatigues {pluies, gélées printaniéres et sirocco), mais dépend aussi des technigues
culturales et des maladies et prédateurs animaux; on peut citer, par exemple, la mauvaise
préparation des lits de semences, les variétés peu adaptées 2 la région, les semences de
mauvaise qualité, la faible utilisation d’engrais et de désherbants {(doublée d'un mauvais
réapprovisionnement), le trés faible contrdle de mauvaise herbes (folle-avoine, phalaris,
rye-grass et brome), la récolte trop tardive, les maladies cryptogamiques {en zone cotiérel,
les maladies charbonneuses (en hautes plaines), les punaises des blés, les moineaux
{fléau & 1'échelle nationale) et les prédateurs de grains stockés,

Les espéces cultivées sont le blé dur (46,6%), Ie bié tendre {22%)}, I'orge (27,9%) et
'avoine (3,5%); 'éventail de variélés est assez restreint et durant la campagne en cours 4
nouvelles variétés de blé tendre et 5 de blé dur ont été mises en multiplication,

L'assolement biennal est encore trés répandu avec deux types deg jachéres {incultes et
travaillées) mais il existe d'autres précédents a céréales telles que la vesce-avoine, les
lentilles, pois chiches ou féves, le carthame, (a betterave ou le tournesol; de plus durant ces
derniéres années, ia culture des luzernes a pris une certaine ampleur (intégration de
I'élevage ovin dans la céréaliculture).

Des travaux ont été entrepris pour améliorer les techniques culturales, les fumures, les
assolements, les désherbants chimiques, la production des semences sélectionnées, la
production de cultivars adaptés aux conditions locales, le machinisme agricole et la
formation de cadres compétents. A l'avenir, les réfiéxions et investigations porteront
surtout sur I'environnement de la production et sur Vorganisation des producteurs.



CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN ALGERIA

Summary

Cereal production in Algeria occurs in three sectors: —private holdings, agrarian reform
lands and socialist ceommunal farms. The principal species of winter cereals are durum
wheat (46.6 percent), bread wheat (22 percent), barley (27.9 percent) and oats {3.5
percent). The release of new varieties is a careful process, and at present four new bread

" wheats and five new durum lines are being multiplied for release. Total crop production
however, has remained low —about 1,800,000 tonnes annually, which only meets 72
percent of the country’s requirements. In addition to a variable and often unfavorable
climate, a variety of factors contribute to overalil lowyields. In coasta! areas, foliar diseases
such as rusts, Septoria ssp. and Helminthosporium ssp. cause considerable damage in
some years. In the drier plateau areas, smuts are the most serious disease problem. Ot.her
pests include the cereal leaf beetle and sparrows; the latter cause [arge losses nationwide.
Poor land preparation, limited use of fertilizer and a serious lack of weed control are
examples of areas needing improvement. The use of herbicides, especially to control
grassy species, needs to be increased. Late in the season, delayed harvest and postharvest
storage problems also contribute to low returns. _ _

Biennal rotation is very widespread, with two types of fallow being used, either

cultivated or non-cultivated. However, other rotations with forage, legume crops and

summer crops are also utilized. Most notable in recent years is the large area of cereals
being used in rotation with alfalfa, an indication of the impartance of livestack production
to cereal farmers.

Current areas of study include agronomic practices, use of fallow and green manure
crops, and the screening of suitable herbicides. Efforts in the breeding program include
trying to develop varieties suited to particular environmental conditions, and to increase
the size and efficiency of the seed production and certification system. In the future,
additional research will focus on environmental factors and how they affect production.
Studies reviewing the organization of the cereal producers in Algeria may also reveal ways
to improve efficiency and increase overall production.



ACTIONS ENGAGEES DANS LE CADRE DE LA
PRODUCTION DE LA CEREALICULTURE

La faiblesse de la production découle en majeure partie des faibles rendements moyens
obtenus. Comme il n'est pas possible d'étendre les superficies consacrées aux céréales
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d’hiver en Algérie, il est donc impératif de fair croitre leg rendemente a I'hectare.

Le Ministére de |"Agriculture & travers 'ensemble de ses structures d’interventions
s'est attaché depuis plusieurs années a atteindre cet objetif.

Les premiers travaux ont eu pour but de donner & I'agriculture algérienne des variétés
plus productives aux celles gu’elles utilisait auparavant, d'ou I'introduction de nouvelles
variétés productives et rustiques et 1a sélection parmi ces cultivars, des mieux adaptés aux
conditions locales. Parallélement a ces introductions de variétés, un travail considérable
d'amélloration des plantes a été mis en oeuvre afin de créer, sur place, des variétés les
mieux acclimatées aux contraintes agro-écologiques rencontrées. Ce travail a surtout
porté sur le blé dur et 2 pris pour base les variétés locales bien adaptées et trés rustiques.

On s’est rapidement apergu que de bonnes variétés mises en terre dans des conditions
culturales précaires n'avaient aucune chance d'ameliorer le rendement national en
céréales. Des travaux concernant les techniques culturales et les fumures ont donc été
entrepris, afin de définir des narmes optimales applicables & la culture des nouvelles
variétés que V'on désirait cultiver.

Le probléme des assolements a été étudié parallétementdans le but de réduire la jachére
improductive tout en préservant un bon précédent pour la culture des céréales; les
investigations ont poussé a étudier les différentes cultures susceptibles d'entrer dans les
soles céréalieres et principalement les cultures de légumes secs et de plantes fourragéres,

De méme il est apparu que le probleme des mauvaises herbes constituait un des
principaux freins a la production des céréales. C'est ainsi gue lesrecherches menées pour
trouver de bons précédentes a la culture des céréales s'attachent a avoir une culture
propre aussi hien pour les légumes secs ou les fourrages que pour la céréale. Les premiers
travaux de recherche sur les herbicides chimiques ont porté sur la culture des céréales
puis se sont rapidement étendus aux autres cultures et en particulier aux légumes secs.
Les premiers résultats obtenus furent trés intéressants et ont amené & tester une gamme
trés étendue de produits herbicides de fagon & avoir un spectre le plus large possible avec
comme principale préoccupation la lutte contre les monocotylédones qui ¢onstituent a
présent un probléme sérieux. La recherche de spécialités herbicides efficaces et d'un
emploi simple alliée & une maitrise des technigues culturelles dans toutes les soles de
assolement céréalier devrait permettre d'améiiorer ta productivité dans une large
mesure.

Une action importante est également engagée en matiére de production de semences
sélectionnées. En plus de Yextension de notre production de semences, |'Institut des
Grandes Cultures s’attache a renforcer ses structures et son organisation de contréle des
semences. Par ailleurs, notre office des céréales s’est engagé dans un programme de
réatisation d'infrastructures de traitement et de conditionnement de semences aptes a
répondre aux objectifs assignés en la matiére.

Des recherches ont lieu également en machinisme agricole de fagon & déterminer les
équipements les mieux adaptés aux différentes phases de la culture et a en définir les
normes d’utilisation.

Des travaux de développement intégré ont lieu sur trois Dairas pilotes, ils doivent
permettre de définir les goulots d'étranglement qui nuisent au progrés de la céréaliculture
et de mettre au point des remeades efficaces.

Enfin un gros efforts de formation a été entrepris afin de doter |'agriculture de cadres
compétents; cette formation se fait tant au niveau supérieur qu’au niveau des cadres de
terrain.

Malgré tous les effort entrepris, les résultats au niveau de la production restent encore
insuffisants. |l est clair que les progrés obtenus au niveau de la recherche et de I'expéri-
mentation n'ont pas eu encore 'impact recherché sur I'augmentation des rendements. La
vulgarisation devra jouer a l'avenir un rdle encore plus efficace. '

Cependant les problémes techniques liés 3 la ceréaliculture, tels que les problémes de
variétés, de facons culturales, de protection des cultures, de mécanisation autres ne
peuvent pas constituer 18s seuls facteurs de progrés. Les aspects économigues et structu-
rels restent également déterminants dans ce cadre. Compte tenu des acquis non négligea-
bles obtenus par notre pays en matiére de technologie de la production, nous axerons a
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l"avenir notre réflexion et nos igvestigations sur l'environnement de la production et sur
l'organisation des producteurs sans lesquels au progrés ne peut étre obtenu, quelque soit
les résultats obtenus par ailleurs.

Résumé

Malgré les trois secteurs exploitant les terres cultivables (Privé, Révolution Agraire et
Socialiste), la production reste trés faible, de 18.000.000 de quintaux en moyenne, Cette
production ne couvre que 72% des bespins nationaux et dépend enormement des aléas
climatigues {pluies, gélées printaniéres et sirocco), mais dépend aussi des technigues
culturales et des maladies et prédateurs animaux; on peut citer, par exemple, la mauvaise
préparation des lits de semences, les variétés peu adaptées 2 la région, les semences de
mauvaise qualité, la faible utilisation d’engrais et de désherbants {(doublée d'un mauvais
réapprovisionnement), le trés faible contrdle de mauvaise herbes (folle-avoine, phalaris,
rye-grass et brome), la récolte trop tardive, les maladies cryptogamiques {en zone cotiérel,
les maladies charbonneuses (en hautes plaines), les punaises des blés, les moineaux
{fléau & 1'échelle nationale) et les prédateurs de grains stockés,

Les espéces cultivées sont le blé dur (46,6%), Ie bié tendre {22%)}, I'orge (27,9%) et
'avoine (3,5%); 'éventail de variélés est assez restreint et durant la campagne en cours 4
nouvelles variétés de blé tendre et 5 de blé dur ont été mises en multiplication,

L'assolement biennal est encore trés répandu avec deux types deg jachéres {incultes et
travaillées) mais il existe d'autres précédents a céréales telles que la vesce-avoine, les
lentilles, pois chiches ou féves, le carthame, (a betterave ou le tournesol; de plus durant ces
derniéres années, ia culture des luzernes a pris une certaine ampleur (intégration de
I'élevage ovin dans la céréaliculture).

Des travaux ont été entrepris pour améliorer les techniques culturales, les fumures, les
assolements, les désherbants chimiques, la production des semences sélectionnées, la
production de cultivars adaptés aux conditions locales, le machinisme agricole et la
formation de cadres compétents. A l'avenir, les réfiéxions et investigations porteront
surtout sur I'environnement de la production et sur Vorganisation des producteurs.



CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN ALGERIA

Summary

Cereal production in Algeria occurs in three sectors: —private holdings, agrarian reform
lands and socialist ceommunal farms. The principal species of winter cereals are durum
wheat (46.6 percent), bread wheat (22 percent), barley (27.9 percent) and oats {3.5
percent). The release of new varieties is a careful process, and at present four new bread

" wheats and five new durum lines are being multiplied for release. Total crop production
however, has remained low —about 1,800,000 tonnes annually, which only meets 72
percent of the country’s requirements. In addition to a variable and often unfavorable
climate, a variety of factors contribute to overalil lowyields. In coasta! areas, foliar diseases
such as rusts, Septoria ssp. and Helminthosporium ssp. cause considerable damage in
some years. In the drier plateau areas, smuts are the most serious disease problem. Ot.her
pests include the cereal leaf beetle and sparrows; the latter cause [arge losses nationwide.
Poor land preparation, limited use of fertilizer and a serious lack of weed control are
examples of areas needing improvement. The use of herbicides, especially to control
grassy species, needs to be increased. Late in the season, delayed harvest and postharvest
storage problems also contribute to low returns. _ _

Biennal rotation is very widespread, with two types of fallow being used, either

cultivated or non-cultivated. However, other rotations with forage, legume crops and

summer crops are also utilized. Most notable in recent years is the large area of cereals
being used in rotation with alfalfa, an indication of the impartance of livestack production
to cereal farmers.

Current areas of study include agronomic practices, use of fallow and green manure
crops, and the screening of suitable herbicides. Efforts in the breeding program include
trying to develop varieties suited to particular environmental conditions, and to increase
the size and efficiency of the seed production and certification system. In the future,
additional research will focus on environmental factors and how they affect production.
Studies reviewing the organization of the cereal producers in Algeria may also reveal ways
to improve efficiency and increase overall production.



CONSTRAINTS TO CEREAL PRODUCTION
AND POSSIBLE SOLUTIONS IN CYPRUS

Theodore Samios*

introduction
The total area of the island of Cyprus is 9,250 Km?2. Forty-seven percent of this area is

cultivated land. Cereals are almost entirely grown on the plains under rainfed conditions
and where the annual average precipitation ranges from 250 - 350 mm. This rain falls
during the winter and its bulk of incidence occurs in December and January.

As the cultivation of summer irrigated cereals such as maize, sorghum and millet is
negligible, information presented herein refers to winter cereals grown in areas receiving

less than 350 mm annual rainfall.

Rainfed Grain Cereals
The area of the rainfed arable land is about 120,000 ha. In 1978 bread wheat occupied

10,940 ha, durum wheat 16, 350 ha and barley (grain} 33,340 ha. The average production
was 9,200, 13,800 and 56,000 tonnes of bread wheat, durum wheat and barley respec-
tively. The average yield of wheat is 0.85 t/ha, while that of barley 1.7 t/ha.

The main commercial varieties grown are listed below, together with the percentage of
area occupied by each variety expressed interms of the total area of the respective species:

Variety Percent
Bread wheat; Hazera 2152 40
Hazera 18 40
Pitic 62 20
Durum wheat: Capeiti 8 20
Aronas * ' 15
Tripolitico 30
Kyperoundq 35
Barley: Athenais 100

New, promising varieties and lines are either in the process of being released to the
farmers or undergoing final tests. The more important ones are: Tobari 66 and Tob-8156
bread wheat, D-Dwarf 2-15xCr"S"" -D-33312-7Y-4M-1Y-OM and Anhinga ‘S’ - volunteer
1D 31728-3L-0L-LA-OA durum wheat and the barleys Palmella Blue, Composite Cross 89,
Roho, Mari-Athenais B4-5A-4A-1A-0A and Arizana 5908xAthenais BE8-16A-1A-2A-0A.

*  Agriculturzl Research Institute, Nicosia
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Tahle 1 shows the production. level of both the commercial varieties and of the new
' promising varieties and lines.

There are no major disease or insect pest problems facing the production of cereals ona
permanent basis. Disease epidemics may occur when weather conditions are favorable.
Main diseases affecting wheat are stem rust{(Puccinia graminis tritics), leaf rust (Puccinia
recondita), stripe rust (Puccinia strifformis} and septoria (Septoria tritici). Barley is usually
attacked by net blotch {Helminthosporium teres), powdery mildew (Erysiphe gram.-m&) leaf
rust (Puccinia hordes) and scald (Rynchosporium secalis).

Insect pests such as the leaf-miner (Syringopais temperatella), Hessian fly (Ma)let.ro!a
destructor), aphids and stored-grain insects, although present, do not constitute a large
scale problem. ;

Diseases are controlled by selecting resistant varieties, and insect pests by msecticndes

Cereals are normally sown in autumn or early winter (November /December). Barley is
always sown earlier than wheat, and can also be sown before the rains. Harvesting is
carried out in May-June, barley being harvested prior to wheat,

Experimental fields: :

All field operations are mechanized. Similar practices regarding land preparation are
applied to both wheat and barley, with the exception that wheat should be grown on more
fertile tand than barley. Barley can also be grown continuously vear after year. -

Traditional cereai-faliow rotation is still practiced to a considerable extent. Fallow
lasts for 17 months and farmers believe that the larger the number of ploughingsiof the
fallow, the better for the succeeding crop, as ploughing controls weeds and congerves
maoisture. However, work done in some countries suggests that this may not be sojunder
dryland conditions, if the ploughings are not properly timed and related to soil tilth and
growth stage of weeds, Moreover, excessive ploughings result in soil pulverization and an
increase of production costs.

Trials aimed at finding out the most effective and economic method of seed bed prepara-
tion by companng the number and time of ploughings during the fallow year have been
conducted atthe Cyprus Agricultural Research Institute from 1964 - 1971. Two ploughings
resulted.in higher grain yields than one or three ploughings (Table 2). Trials on seedbed
preparation in a cereal-fallow rotation are now conducted in an expanded and modified
form which includes chisel ploughing, “minimum” tillage techniques and no tillage-
chemical weed control practices, These trials have not yet been completed.

As about 30,000 ha are under fallow each year, cereairotation trials have been géingon
for a number of years to investigate whether fallow is a necessary practice in the low
rainfall cereal growing areas, or whether it could be replaced profitably by a leguminous
forage crop, a cereal forage crop or acereal grain crop with or without increased N fartilizer
application.

Results have varied from season to season. Generally, the highest yields are obtained
from a cereal that follows a legume. The lowest yields are obtained from continuous cereal
growing without increased N fertilization. Other rotation patterns usually result in inter-
mediate cereal grain yields depending on seasonal climatic conditions and soil type. The
results of two rotations trials that have been completed, are shown in Tables 3 and 4.

In order to determine the best method of cereal sowing, trials comparing the conven-
tional, the deep-furrow and the press drill have been initiated. The latter has the advantage
of direct sowing on stubble, avoiding the necessity of a seed bed preparation, thus raducing
production costs and moisture losses. This investigation is still in progress. :

Seed and fertilizer rate trials have indicated that the optimum rates suitable for cereals
are the following ones:

Seed Fertilizer at sowing Top dressing ,
Bread wheat '120kg/ha 35 kgN/ha 45 kg P/ha 40 kg N/ha
Durum wheat 150 kg/ha 35 kg N/ha 45 kg P/ha 40 kg N/ha
Barley 106 kg/ha 25 kg N/ha 30 kg P/ha 20 kg N/ha
{16-20-0) {26-0-0-
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Additional seed and fertilizer rate trials are conducted involving newly released varieties
to establish the optimum rates required in each specified case.

The major weeds infesting cereals are broad-leaved weeds and wild oats. Broad-leaved
weeds are easily controlled by post-emergence application of 2, 4-D or MCPA. Recent
research work has shown that wild oats can be controlled by post-emergence applications
of benzoylprop-ethyl {Suffix} in wheat only, or difenzoquate (Avenge) in both wheat and
barley. :

Results of research work in the fields described above are conveyed to the farmers
through the Extension Service of the Department of Agriculture. Average yields obtained
from experimental fields are 3.0 t/ha for both types of wheat and 3.4 t/ha from barley.

Farmers:

The number of traditional farmers is negligible and ihe progressive ones follow closely
the recommendations and advice given to them by officers of the Ministry of Agriculture.
New varieties of cereals, new herbicides, improved machinery for dryland farming etc., are
easily accepted by the farmers, There is, though, some conservatism as regards quick
changes from old to improved farming systems. Thus there are farmers who stiil continue
to plough their cereal fields more than necessary and use higher seed rates than the
optimum ones.

Yields obtained in farmers’ fields are:

Average (t/ha) Maximum (t/ha)
Bread wheat 0.85 2.3
Durum wheat 0.85 3.0
Barley 1.70 35

Difficulties or problems confronting farmers:

Cereal growers are not confronted by difficult problems. Supply of machinery for land

preparation is readily available and most of the farmers own their own tractors and
cuftivation implements Costs of contracting work for land cultivation range from C£ 4.500
to C£ 11.000¢ per ha, depending on the type of land and the implement used. (12 C£=2.8
Uss) -
Fertilizers, seed and herbicides as well as insecticides are available. Fertilizer prices are
about £ 0.240 per kg N and £ 0.190 per kg P. They usually are avaitable as 16-20-0 mixed
fertitizer, 21-0-0 sulphate of ammania, §0-48-0 phasphorus and 26-0-0 ammonium
nitrate.

Seed was supplied in 1978 by the Seed Production Centre, a Government agency, atthe
following prices per kg: C£ 0.081 for bread wheat, 0.097 for durum and 0.082 for barley.

The prices of the commaonly used herbicides are: C£ 0.600/ litre for 2, 4-D, 4.500/ litre for
Avenge and 2.200/litre for Suffix.

There is a scarcity of labor which may create difficulties during peak periods and
especially at harvest time. Labor costs vary from C£ 7.000 to 10.000 per day, depending
on the nature of the work.

The majority of farmers harvest their crop by combine contracting. Costs are about C£
15.000/ha including transport of grain to the store.

There are no serious postharvest problems. All grain produced is bought by and trans-
ported to the stores of the Grain Commission which undertakes all the marketing of grain
cereals.

Production:

Normal yields are 0.8b t/ha bread and durum wheat and 1.7 t/ha barley. Prices paid last
year by the Grain Commission were: bread wheat and barley C£ 0.060 and durum wheat
CE£ 0.075 per kg.

Cereal straw marketed is that of barley at the price of about C£ 17 /tonne. The ratio grain:
straw is 28:72 and usual yields of straw amount to 4.5 t/ba.
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Other Constraints:

The only other constraint that limits cereal production is land scarcity. A recentin¢rease
of the irrigated acreage has reduced the area of land available for cereal growing, which is
now occupied by cash crops.

Manpower
Research on cereals is carried out by the Agricultural Research Institute where about 12
professionals are involved in breeding, agronomy, pathology and other activities. :
Extension work is carried out by 19 professionals whileanother seven are workmd atthe
Seed Production Centre.

Facilities

Credit is available to the farmers for inputs into cereal production such as seed, fertiliz-
ers, pesticides and machinery,

By decision of the Council of Ministers, a subsidy is allotted to cereal growersto promote
the production of cereals and encourage the livestock industry.

Farmers are supplied with certified seed thus securing a pure variety free of seed
contaminants and disease carriers.

Moreover a compensation is paid by the Government to cereal growers in the oase of
crop failure. Recently the Government has set up an Agricultural Insurance Organization
for insuring production against hail, drought, disease, etc. Finallyfarmersare covered by
the Social Insurance Scheme and receive a pension after the age of 65,

Future plans for Increasing Cereal Production
a) Improvement of field crops by introduction and/ or breeding, selection, trial and dlsmbu-
tion of types or varieties exhibiting high performance under local conditions.

b) Replacement of fallow by leguminous or other grops to encourage the full integration of
animal and crop husbandries and diversify farming in general.

¢} More effective application of improved cultural practices on a rational and economic
basis.

d) Development and appllcanon of up-to-date techniques for effective weed and pest
control on the crop.

|

Tabte 1. Production ievel of the commercial varieties and the new promising vatletles

and lines * :
4
Bread wheat Durum wheat Barlay

Variety Production Variety Production Variety ° Production
level level level:
Hazera 18 100 Kyperounda 100 Alhenais 100]
Hazera 2152 140 Tripolitico 100 Paimella Blue 1108
Pitic 62 130 Capeiti 113 Arizona 5308XAthenais. . . 102:
Tobari 66 137 Aronas 131 Mari - Athenais. . . 1084
Tob - 8156 137 D-Dwarf. . . 144 Mari - CM&7. . . 112
Anhinga "'S". .. 134 Composite Cross 89 112,

Roho : 113

* The vield of Hazera 18, Kyperounda and Athenais was taken as 100.

24



Table 2. Time and number of ploughings in a cereal-fallow rotation. Athenais barley.

(Grain yields in kg/ ha)

Treatment 1963-19656 1964-66 1966-68 1968-70 1969-1971 1963-71
Athalassa Prastio Prastico Kondemenos Prastio, Gypsou  Mean of
Dromolaxioc Dromelaxio {mean) 8 trials
{mean)
A. One ploughing in autumn
after the rains 3683 2084 777 2600 4445 2719
B. Two ploughings
fautumn  spring) 4308 2704 1597 3033 4848 REAT
C. Two ploughings ‘
fautumn  late spring) AGBT 2538 844 2988 4519 3093
D. Three pioughings
{autumn  early spring) 4295 2532 777 4631 * 2988
late spring)}
Sx B4.4 351 1457 732 80.7
Kond. Drom. Prast. Gypsou Drom.
Fallow leg 220 n 436 620 547 240 222 314
Precipitation
Crap leg 356 233 273 316 4 267 373 388
{mm)

* At Prastio and Gypsou. it was nat possible 1o carry out the third {late spring) ploughing.

Table 3. Grain yield of Kyprounda durum wheat under various rotations in kg ha.

Rotation Average for

1963-1974
Kyperounda continuous 792
Kyperounda following fattow 1100
Kyperounda following commaon vetch 1407
Kyperounda following a two-year (Clare) subclover ley 1767
Second year Kyperounda following a two-year subclover ley 1436
Kyperounda following a three-year subclover ley 210
Second year Kyperounda following a three-year subclover ley 1592
Third year Kyperounda following a three-year subclover ley 1423

Table 4. Grain yield of Athenais barley under various rotations in kg/ ha

Rotation Average for
1974-1978
Barley continuous 1785
Barley continuous with increased N fertitization * 2151
Bartey following Lana {Wollypod vetch) 2211
Barley following faliow 2121
Barley following farras (bariey forage) 2009

* About 10 kg N/ha in addition to normal dosage, appiied as top dressing.

25



Summary

Wheat and barley occupy about half of the rainfed farm land in Cyprus. in 1978,
breadwheat occupied 10,940 ha, durum wheat 16,350 ha andgrain barley 33,340 ha. The
average yield of wheat is 0.85 t/ha, while that of barley is 1.7 t/ha. Principal breadwheats
include Hazera 2152 and Hazera 18, while the leading durum varieties are Kyperounda
and Tripolitica. The variety Athenais is the only barley under cultivation. Several new
selections are in the final stages of testing or in the process of beingreleased. There are no
major disease problems, although epidemics can occur when weather conditions are -
favorable. Disease control is generally achieved by selecting resistant varieties. Insects do
not generally pose a large scale problem in Cyprus.

Important areas for agronomic reasearch have been rotations, tillage timing and metho-
dology, and seed bed preparation. Although resuflts have varied from year to year, rotation
trials have indicated that highest grain yieids are obtained in cereals following a legume
crop. Saveral seeding methods are being investigated. The use of a press drill has the
advantage of allowing direct sowing on stubble, eliminating the need for seed bed prepara-
tion. Other agronomic research has identified optimal leveis of fertilizer use and suggested
application regimes. Weed control work has shown that wild oats are controlled through
the use of post-emergence herbicides. Research results are conveyed to farmers through
the Department of Agriculture Extension Service,

Most agricultural inputs are readily available to farmers in Cyprus. Fertilizers, herbi-
cides, insecticides and certified seed are used by most farmers. One problem is the
scaricity of labour, and another is the lack of additional land available for cultivation.
Economic aid includes the use of credits, subsidies and insurance in case of cropfailure or

losses due to bad weather.



CONTRAINTES LIMITANT LA CEREALICULTURE EN CHYPRES
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

En 1978, le bié tendre accupait 10.940 ha, le blé dur 16.350 ha et 'orge 33.340 ha
{environ la 1/2delasurface agricole nonirriguée), avec unrendement moyen de 0,851/ha
~ pour le blé et de 1,7 t/ha pour l'orge.

La seule variété d'orge cultivée est I'Athenais alors que pour le blé tendre on peut citer
Hazerna 2152 et Hazerna 18 et pour le blé dur Kyperounda et Tripolitica sont les princi-
pales variétés vultivées.

A Chypres, on ne rencontre pas de problémes majeurs dus aux insectes et aux maladies
{sauf sous des conditions climatiques favorabtes) De plus la résistance aux maladies est
un critére de sélection important,

De nombreuses études agronomiques ont été entreprises au niveau des assolements,
des labourages et de la préparation des lits de semences. Les premiers résultats malgré
des variations d'une année & l'autre, indiquent que: les légumineuses sont d'excellents
précédents & céréales, I'utilisation d'un “'pressdrill” permet le semis sans déchaumage, la
folle-avoine est trés bien contrélée par F'utilisation d'herbicides & action post-émergente.
Les résultats de ces recherches sont transmis aux agriculteurs grace aux services de
vulgarisation agricole.

Actuellement 3 Chypre, les fermiers utilisent courament les engrais (avec les taux
recommendés par les scientifiques}, les herbicides, les insecticides et les graines contrd-
lées ainsi que les diverses aides économiques (crédits, subventions, assurances en casde
perte de récoltes). Mais un des problémes majeurs est celui de la faible guantité de main
d’'ceuvre doublé de I'sbsence de terres supplémentaires disponibles pour "agriculture.
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CONTRAINTES LIMITANT LA CEREALICULTURE EN CHYPRES
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé
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Actuellement 3 Chypre, les fermiers utilisent courament les engrais (avec les taux
recommendés par les scientifiques}, les herbicides, les insecticides et les graines contrd-
lées ainsi que les diverses aides économiques (crédits, subventions, assurances en casde
perte de récoltes). Mais un des problémes majeurs est celui de la faible guantité de main
d’'ceuvre doublé de I'sbsence de terres supplémentaires disponibles pour "agriculture.
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CONSTRAINTS TO CEREAL PRODUCTION
AND POSSIBLE SOLUTIONS IN GREECE

Elpis A. Skorda*

Cereal Areas

Most winter cereals are grown mainly in areas with a classic Mediterranean-type
climate with a hot dry spring and summer. The growing season varies from 6-8 months
depending on the latitude and rainfall, which can average from 380-1200 mm per annum.
Rainfall decreases from west to east. Most cereals are grown in lower rainfall areas and
with little or no spring and summer rains. Because of the generally arid climate of Greece,
relatively small areas are irrigated. Such areas are preferred for crops of greater economic
return such as cotton, corn, rice, sugar beets. Wheat on irrigated areas is guite rare, only
for rotation purposes. Most winter cereal crops are therefore grown under dryland condi-
tions and are rainfed.

The soils of cereal areas which have developed from {imestone or highly calcareous
parent material are generally neutral to alkaline in reaction. Most of them are typical red

~Mediterranean-type soils. Wheat is a favored crop on the heavier soils, while barley

predominates on the lighter, particularly on the light sandy loams which stretch along the
coast and istands of the Aegean Sea. In the more northerly cereal areas, particularly in
West Macedonia, some soils for wheat are heavier.

Climate

Rainfall is erratic and may be inadequate for cereal growth inthe spring, or in some years
at any time during the growing season. High evapo-transpiration, because of high temper-
atures from spring onward, can be a major factor in limiting crop yields. The distribution of
rainfall, particularly in the spring, and also spring temperatures, are very importantfactors
in crop performance, Crop growth may be restricted by low winter temperatures. In some
areas of narthern Greece, frost damage can cause reduction in yield. In the southern parts
of the country, frost damage at anthesis can cause ayieid reduction through damage to the
developing heads of same varieties. Later, close to harvest time, shrivelling of grain due to
the hat wind “'Livas™ is also a possibility for late maturing varieties or late sown crops. At
harvest, grain loss through shattering due to winds is also a possibility in many areas.

In general, cereal crops in Greece are exposed to all climatic hazards and a variability
from year to year that can range from seasons of severe moisture deficit to those of above
average rainfali, thereby causing soil nitrogen losses by excessive leaching, or crop
damage by lodging.

Edaphic variation between localities, together with seasonal variation at any locality in
Greece, poses problems in the stability of crop production and to the plant breeders
seeking to increase vield by using the appropriate selection procedures.

Wheat Areas

The area under cultivation is approximately 3,900,000 hectares. Forty six percent of this
area is estimated to be sown to cereals. Bread wheat(Triticum aestivum)is the most widely
cultivated of all cereais. Barley comes next followed by durum wheat. Wheat culture has
been a Greek tradition since ancient times. Bread wheat has been and stillis Greece’s most
important crop. The goal is to increase production and to decrease the area grown. It is
aimed to increase the area of durum wheat, because its production can be exported easier
and the price is higher. In general, spring and winter wheats are the most widely cultivated
cereals (see Table 1). Wheat is grown all over the country, from sea-level up to an altitude of
1500 m. About 98 percent of the area is fall sown, even though spring habit types are
mainly grown, '

The average annual area harvested from 1976-78 was about 720,000 ha bread wheat
with a production of 1800 million tonnes and an average yield of 2600 kg/ha. For the same

*  Cereal Institure, Thessaloniki
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period, the average annual area of durumm was 220,000 ha with a production of 440 miltion
t and an average vield of 2000 kg/ha. The durumwheat area was higher than bread wheat
until 1934, when it started to decrease and since 1965 it has been about 20-25 percentof
the total wheat area.

The wheat crop area increased until 1960 and is now stable or slightly declined. Annual
production and yield per ha vary greatly with rainfall variations but yield per ha has
increased by 10 percent over eight years (Table 1).

Domestic utilization of wheat has increased remarkably. Last year, excessive amounts
were used for livestock feed. About 400,000 of flour were exported this year.

Barley Area

The average annual area is about 400,000 ha which produce about 900,000 t at an
average vield of 2400 kg/ha. Most of the barley is used for animal feed. Only 10 percentis
used by the brewery industry.

Greece has a deficit in barley grainbecause its feed needs exceed the annual production.
However, wheat covers this deficit and the goal is toincrease production up to 1,200,000t,
without increasing the grown area of barley. Barley area, production and yield per ha have
been increasing since 1945, :

Wheat and Barley Varieties

Wheat andbarley improvement started in the second decade of this century. A number of
improved varieties were developed by the Cereal Institute through pure line selection and
hybridization and these were recommended for commercial cultivation. Wheat being
superior in grain quality for human consumgption, it always received priority over barléy in
price support from the government. However, since 1962, barley has recsived spécial
attention from the government and since then the barley area and yield/ha increased 76
percent and 34 percent respectively.

Wheat Varieties

They change continually in Greece because of the development of new or selected
varieties from other countries after testing. New varieties currently grown are usually
superior to the older ones in such characteristics as yield, disease resistance, strength and
height of straw, and milling and baking quality. Most improved varieties produce higher
yields than those cultivated prior to 1960, chiefly because of greater resistance to unfavor-
able weather and to diseases and lodging.

A total of 15 bread wheat varieties were grown in 1978 of which four were sown on
100,000 hectares or more. G-38290 was the most widely grown variety in Greece from
1950 to 1965, but it has now been replaced by new improved varieties, especially because
of its yellow rust susceptibility.

The principal bread wheat varieties in 1978 were Generoso, G-84865,, G- 84909 S.
Cerros, Yecora, Jupateco and G-85458. Others seeded on large areas were Amyntas,
G-07783 and Olympia. Promising varigties are G- 04472 G-05480, G-05499 and G-
05555,

Durum wheat varieties are grown in semi-fertile or infertile soiis. Capeiti was sovirn in
about two thirds of the entire durum wheat area in 1978. Limnos and G-0367 are sown in
the north part of the country, while Electra is important in the south under dry conditions.
Also, for the first time Mexicati was grown this year. Cocorit started to grow but because of
its low quality, this year only a small area was sown. Promising varieties are G-04989 and
Valgerardo. In generai, it is difficult to find good adapted durum wheat varieties for Greece.

Barley Varieties

Beka variety was sown on more than two thirds of the barley area in 1978, Piraline b, a
resistant variety to frost is grown in North Greece, and Attiki in the south and the islands.

Georgia, Carina and Clipper were first sown two years ago, but in limited areas. Elas-
sona, a winter four-row barley, is grown on 50,000 ha. New promising varieties are
G-88082-8, G-05935 and G-056945. .

More than 40,000 ha are grown for forage with local four-rowed varieties and most
areas with variety Elassona. i
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Wheat Diseases

They are a major limiting factor to the Greek crop. Varieties resistant totwo or three rusts
help to stabilize production. Yellow rust (Puccinia striiformis) is wide spread, and in severe
infections can cause crop damaage. Yellow rust has limited the varieties which were grown
in large areas. Most of the advanced lines were susceptible to race 20A when it suddenty
appeared and wheat breeders at the Cereal Institute had to startthe breeding programs at
the beginning, and very much productive material was lost. Fortunately several sources of
resistance have been located in many varieties. Resistant genes are being transferred to
Greek varieties and rapid tests for resistance have been carried out to aid selection. Grown
varieties are resistant to this rust.

Leaf rust(P. recondita) is present almost every year and causes severe losses to suscepti-
ble varieties. Most of grown varieties are resistant to this rust. Stem rust (P. graminis)is a
problem in some years. Losses are significant for susceptible varieties, but grown varieties
escape severe infection because of their early maturity.

A research project investigating crop loss assessment, pathogenic variability, race
identification, sources of resistance and mechanisms of resistance is being conducted at
the Cereal Institute.

Four years ago Tilletia spp. became a very severe problem, even though chemically
treated seed was sown. After intensive research it was found that new races of the fungus
Tilletia had developed, which were resistant to many seed dressing chemicals. The use of
new chemicals solved the problem, but the studies are being continued, because new
races can be developed.

Barley Diseases

The major disease of barley is mildew, to which almaost all grown varieties are suscepti-
ble. It is very severe in the north and central areas of the country.

The yield loss from an infection level of about 80O percent was more than 50 percent in
trials carried out at the Cereal Institute, where plots were sprayed with special chemicals
and were compared with untreated plots. Stripe disease (Helminthosporium gramineum)
was severe but now chemical seed dressings limitthe infection. Netblotch {H. teres}canbe
locally severe and has been responsible for some crop failures.

Most barley varieties are susceptible to Erysiphe graminis, H. gramineum and H. teres.
They are also susceptible to lodging and frost.

Wheat and Barley Pests

In most seasons insect pests are oflittle importance, but occasionally aphids can become
a problem. Also frit fly is a severe problem in very early maturing bariey varieties such as
Attiki, which now are grown in very limited areas.

In very cold years, soil borne pests e.g. wireworms, Zabrus gibus are a serious problem in
some areas and their control is difficult.

Fertilizers

Cereals generally respond to fertilizers because 80 percent of the area is grown continu-
atly wheat after wheat, or barley. The cereal crop rarely benefits from the residual effects of
fertilizers applied 1o other crops inthe rotation. Usually a starter fertilizer in the graindrill is
applied at a rate of 300 kg/ha of 16-20-0. A supplemental application composed chiefly or
solely of 20-100 kg/ha of nitrogen generally is used at the end of winter or beginning of
spring. A late application after heading, generally increases the vitreousness and protein
content of durum grain.

The response of wheat to fertilizers is variable, because moisture has a greater effect on
wheat production than does fertilizer. When needed, 120-180, 120 and 70 kg of nitrogen
per ha may be appiied at planting time or in split applications for bread wheat, durumwheat
and barley, respectively. Phosphorus needs are usually met with 40 kg/ha P,0;. Nitrogen
tertilizer applied to wheat in Greece shows an increase in yield, protein content, or both,
The most economical rate is 120 kg/ha nitrogen for the larger part of the wheat area and
70 kg for barley. All fertilizers for cereals and other crops are produged in Greece.
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Generally, Greek farmers use higher quantities of fertilizers than the recommenfied,
because they are subsidized by the government. !

Seedbed Preparation :

Where lack of moisture is the most important Iammng factor in wheat produc’tlon

-methods of seedbed preparation are tied closely to moisture conservation. '

When wheat follows wheat, oats or barley, the land usually is plowed just far enoudh in
advance of seeding to provide a well-settled seedbed. The plowed {and is usuaily digked
and harrowed immediately before the wheat is sown. Seedbed preparationin humid afeas
is determined largely by the position of wheat in rotation with other crops. When winter
wheat or barley is grown after corn or cotton, the wheat may be drilled in the standing torn
or it may be seedbed sown or disced after the corn or cotton crop is removed or shocked.

Although plowing of dry soils may be difticult, the advantages of early tillagé are
sufficient to make it worthwhile. Early plowing depends on early rainfall.

Seed Rates and Methods

Wheat is sown at 1560-200 kg/ha. This rate is higher than the recommended because
farmers believe that more seedlings per unit area may control weeds and diseases, butthis
thick stand may increase lodging.

Heavier seeding than usual is advised where seeding is delayed beyond the normal date,
because the plants have less opportunity to tiller especially in very cold areas. The optimum
seeding rate of wheat is practically independent of soil type, moisture, locality, date of
seeding, cultural treatment and variety. A range in seeding rates for wheat has been found
to have only a minor effectonyield. Areduction in the amount of seed tended tobe offset by
more tillers per plant, larger heads and larger kernels.

Greek farmers realize the importance of good quality seeds and they iry to use certified
seed by the Seed Centers belonging to the Seed Service of the Ministry of Agriculture
which multiply, process, store and distribute the seed at low prices.

Cereals are now aimost all sown with a drill. Only small areas of wheat and barley inthe
hills are broadcast by hand. The common single disc drill is most widely used, This drill
spaces the seed in rows 14 cm apart. Wheat generally is sown from 3 - 5 cm deep:

Time of Seeding and Harvest

Mid-season sowing of wheat and barley is generally most favored. Late sown-crops

- usually suffer more winter injury and then drought during the later stages of growth. Also

they tiller less. Wheat and barley sown too early in the fall may exhaust the soil mixture,
joint very early in the spring, suffer winter injury and sterility, and become infected by root
rots. The optimum seeding period ranges from October 20 in North Greece to November or
early December in southern regions. Late varieties are sown earlier and early varieties are
sown later.

To avoid winter injury in some areas, wheat and barley are sown in humid regions early
enough for the plants to become well-rooted before growth ceases in early winter.

Weed Control )

Woeeds often are a serious problem. The most serious grassy weeds are wild oats in the
whole country and Mifium vernale inthe West Macedonia. inrecent years, Lo/ium sspiand
Phalaris ssp. have become serious in some areas. Troublesome broadleaf annual weeds
include Papaver ssp. and Chrysanthemum segetum in some regions. Weeds in cereal
fields are controlled by the use of chemicals.

Chemical control

.Since 1950, the use of various formulations of 2,4-D to control weeds has become wide
spread. Later, MCPA also became very popular and now one or the other is used in wheat
fields.

In some places after the use of 2,4-D or MCPA for many years, weeds resistant to these
weedkillers have multiplied. Some new chemlcals which control the resistant weeds are
used in these cases. i
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Research Institute and Expaetimental Stationg

The Cereal Institute has a wheat and barley production project, the main objectives of
which are to:
(1) Improve disease and pest-resistant varieties with wide adaptation and high yield
potential under moderate fertility conditions in non-irrigated areas in both plains and hills.
{2) Determine basic information on piant nutrient requirements for each of the principal
soil types where wheat and barley are cultivated and with this information then formulate
suitable recommendations on fertilizer usage, rate, date of application etc. to achieve
increased yield.
{3) Design agronemic experiments to find suitable dates of sowing, minimum tillage
operations, seed rate, planting methods.
(4) Determine basic information on plant diseases, pests and weed control to guide cereal
breeding and production programs.
(5) Improve economical methods of tillage operations, planting, harvesting etc. to minimize
production costs.

The Cereal Institute in Thessaioniki is responsible for all these projects and it cooperates
with nine Agricultural Research Stations located in different regions of the country.

There are also about 30 testing fields where new varieties are beingtested. The Cereal
Institute as well as the nine Research Stations belong to the Ministry of Agriculture.

Achievements

The achievements made under this project are the development of improved varieties for
different purposes, the control of diseases and pest problems, and agronomic
advancements.

Thus, the Cereal Institute recommends 1o exiension service agronomists and farmers,
suitable varieties for each district, the quantity of fertilizers, the date and rate of sowing,
diseases and weed control, etc.

The yield in trials is higher than the yield in farmer’s fields, for the following reasons:
(1) Rotations are among the main factors affecting cereal production. Because cereals are
grown in non-irngated, semi-fertile to infertile soils in which no other ¢crop can grow, very
few farmers are using rotations. The majority cultivate their land without following any
type of rotation, except in high rainfall regions, which are very limited where a two orthree
year rotation is practiced.

(2} Smali farmers and land fragmentation prevent the use of suitable equipment; about 94
percent of farmers have less than 10 ha and this farm size takes about 75 percent of
cultivated land. The mean size of farms is three ha.

{3) The age of farmers. Farmers with small farms are mainly working in ather jobs and send
other farmers to the job (contractors) to plow, sow, harvest, etc. and pay them by the
hectare. Therefore, most of the farmers are more than 65 years old, 45 percent between
45-65 and in these two categories, about 65 percent of the cultivated land is distributed.
{4) Although there are varieties suitable for each region and information for proper cultural
practices is recommended to farmers for bread wheat, durum wheat and barley, they do not
use the proper variety for their farm and the proper cultural practices because of the
reasons given in {2} and (3) above. Thus, most of the farmers with small farms harvested 279
10 30C percent less t/ha than from farm demonstrations. Thus, the problem for higher cereal
production is more social than technical or economic.

Problems Confronting Farmers

Farmers, except on the small farms, are not confronted with problems such as equip-
ment, fertilizer and seed supply, etc., because the Government subsidizes seed, fertilizer,
pesticides, tractors, equipment and provides many cheap credits.

Because of the full mechanization of cereals, there are no labor demand problems, but
prices are high.

Greek farmers have purchased many items of field machinery, tractors, cultivators, seed
drills, fertilizer drills, combine harvesters and thus wheat and barley production is fully
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mechanized. Therefore, farmers do not encounter difficuities during the growing segson
and at harvest. In some regions, farmers have more items of field machinery than that heyr
need. ;

Production
The Government fixed wheat and barley gram floor prices and purchases them |€ the
price fails below a fixed price. Since 1978, grain prices have been higher than world prices
and farmers sell all their products to government or to market at these high prices (Table 2).
Farmers grow more cereals than the country needs and therefore, new problems Iiave
arisen such as inadequate storage facilities and surplus product. ;
Some straw is used, but most is burned. b

Research and Extension Staff ,

Research in bread wheat, durum and barley is done by the Cereal Institute with nine
Agricultural Research Stations. Research in breeding, agronomy, pathology and quality of
product is satisfactory with the axisting cereal specialists and well trained technicians; But
the neads for more research are increasing every day. In order to maintain the successfu!
development of widely adapted fertilizer response and high yielding varieties of wheat and
bartey and to solve new problems of cereal production, it is imperative that the quality and
numbrer of research and development staff be improved. Therefore, efforts should be
continued to obtain high quality crop specialists.

The diffusion of new technology is done by extension service staff, cooperating with
Gereal Institute scientists, to the more progressive farmers, who are large farm owners.
Extension to the farmers with small farms is unsatisfactory. Therefore, a more effigient
extension service trained in modern methods of crop production could be of tremendous
assistance in spreading the use of new technology.

Facilities
The Cereal Institute and Research Stations are supplied with essential machinery and
equipment. All experimental work {seeding, threshing, harvesting, etc.) is almost fully
mechanized. Also there are appropiate facilities available for research work {greenhouse,
laboratories, etc.). However, the Cereal Institute and Research Stations should be steeng-
thened and provided with some modern equipment and facilities and with more tramed
staff and adequate financia! support. :
{

!

Table 1. PERFORMANCE OF CEREALS IN GREECE FROM 1961 to 1978 i

Annual Area {1000 ha) Annual Yield {kg/ ha) Annual Production (1090 t)

Seasons -
Wheat Barley Corn Rice Wheat Barley Corn  Rice Wheat Barley Corn Rice

1961-1965 1086 194 173 21 1632 1446 1700 4186 1781 284 28B3 (90

Increases 10 76 17 -15 14 34 62 22 2 34 31 3
1866-1970 980 342 144 18 1854 1932 2750 5112 1809 664 377 :93
Increases Y 18 6 -4 17 12 43 1 10 33 55 :-3
1871-1975% 913 405 153 17 2172 2172 3948 5144 1988 880 6585 ;90
Increases 2 -6 20 6 10 4 3 -6 13 2 14 i
1976-1978 933 383 123 18 2400 2250 4066 486D 2238 B62 501 91
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TAELE 2. Cereal Prices Set by Government {in Drachmas*)

1975 1976 1977 1978

Bread wheat 4.9 7.7 8.6 6.9
Durum wheat 6.5 5.6 6.2 9.7
Barley 4.5 5.1 5.8 6.7
QOats 5.0 5.7 6.6 7.4

* drachmas 2.6 dollars

Summary

Winter cereals are the most important crops in Greece, occupying nearly one half of the
cultivated land. Bread wheat is the most important cereal. In recent years, the average
harvested area has been about 720,000 ha with an average yield of 25600 kg/ha. For
durum, the figures are 220,000 ha and an average vield of 2000 kg/ha. Barleyis grown on
about 400,000 ha, and yields are about 2400 kg/ha. Ninety percent of this production is
used for feeding purposes, the remainder going for malt,

Modern cereal varieties grown in Greece are superior to older types in terms of yield,
disease resistance, straw strength and grain quality. Some 15 bread wheat varieties are
grown, generally on the more fertite soils. Durums often occupy less fertile areas. The main
durum variety in 1978 was Capeiti, occupying about two-thirds of the acreage. Similarly
the barley variety Beka occupied about two-thirds of the acreage. In the case of both wheat
and barley, varieties are available for the specific needs of different areas.

The principal dissases attacking wheat in Greece are the three rusts. Some losses occur
in most years, but the widely grown varieties are fairly resistant. Breeding for rust
resistance has a high priarity in Greece. Major barley diseases are powdery mildew, barley
stripe and net blotch. Most barley varieties grown are fairly susceptible, and losses do
occur. Insect pasts are generally not a serious problem in Greece.

A series of agronomic practices have beenrecommended to Greek cereal farmers. These
deal with such operations as fand preparation, seeding, weed control and fertilization.
Even so, farm field vields are considerably less than those obtained from farm
demenstrations. Principal factors include lack of crop rotations, fragmented land holdings
which do not lend themselves to mechanization, and hiring out of important farm
operations leaving the owner free to hold a different job. Some problems occur due to tack
of storage space for the surplus crop produced. Finally, an improved extension service
could play a very important role in increased yields by disseminating research findings to
farmers.
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CONTRAINTES 'LIMITANT LA CEREALICULTURE EN GRECE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Les céréales d’hiver sont les plus importantes en Gréce, occupant prés de la moitié des
terres cultivables. Au cours des derniéres années, la surface moyenne en blé tendre était
de 720.000 ha donnant des rendements moyens de 2500 kg/ha. Pour le blé 220.000 ha
sont utilisés avec un rendement de 2000 kg/ha alors que pour 'orge 400.000 ha sont
employés avec un rendement de 2400 kg/ha {90% de cette production est utilisée pour
{'alimentation du bétail et le reste est utilisé pour le malt).

Les variétés cultivées actuellement en Gréce sont teés supérieures aux variétés traditio-
nelles en termes de rendement, de résistance aux maladies de dureté de la paille et de
qualité des grains. Sur ies terres les plus fertiles on cultive généralement le blé tendre
(environ 15 variétés); sur les sols moins fertiles, on cultive le blé dur (1/3 de ia surface)
dont la principale variéié est Capeiti et l'orge (2/3 de ia surface) dont la principale variété
est Beka. Il existe des variétés adaptées aux besoins spécifiques de chaque région.

Les maladies affectant le blé sont surtout les trois rouilles, mais les variétés cultivées se
montrent assez résistantes et les hybridations pour la résistance aux rouilles ontune forte
priorité en Gréce. Pour |'orge les maladies principales sont I'oidium, I'"helminthosporiose et
entrainent des dégats. Les insectes ne sont pas des problémes sérieux en Gréce.

Une série de pratigues agronomiques ont été recommendées aux céréaliculteurs grecs
et celles ci incluent la préparation des sols, les semis, [a fertilisation et le désherbage. De
plus, les différences entre rendements des agriculteurs et des stations de recherches sont
dues au mangue de rotations des cultures, aux exploitations fragmentées non mécanisa-
bles et la possibilité de faire les travaux agricoles (laissant les exploitants libres de
posséder d'autres sources de revenus) et aux ennuis post moisson lors du stockage. En
conclusion, la création d'un important service de vulgarisation pourrait jouer un rdle
important dans [a dissémination des résultats des recherches aux céréaliculteurs.



CONTRAINTES 'LIMITANT LA CEREALICULTURE EN GRECE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Les céréales d’hiver sont les plus importantes en Gréce, occupant prés de la moitié des
terres cultivables. Au cours des derniéres années, la surface moyenne en blé tendre était
de 720.000 ha donnant des rendements moyens de 2500 kg/ha. Pour le blé 220.000 ha
sont utilisés avec un rendement de 2000 kg/ha alors que pour 'orge 400.000 ha sont
employés avec un rendement de 2400 kg/ha {90% de cette production est utilisée pour
{'alimentation du bétail et le reste est utilisé pour le malt).

Les variétés cultivées actuellement en Gréce sont teés supérieures aux variétés traditio-
nelles en termes de rendement, de résistance aux maladies de dureté de la paille et de
qualité des grains. Sur ies terres les plus fertiles on cultive généralement le blé tendre
(environ 15 variétés); sur les sols moins fertiles, on cultive le blé dur (1/3 de ia surface)
dont la principale variéié est Capeiti et l'orge (2/3 de ia surface) dont la principale variété
est Beka. Il existe des variétés adaptées aux besoins spécifiques de chaque région.

Les maladies affectant le blé sont surtout les trois rouilles, mais les variétés cultivées se
montrent assez résistantes et les hybridations pour la résistance aux rouilles ontune forte
priorité en Gréce. Pour |'orge les maladies principales sont I'oidium, I'"helminthosporiose et
entrainent des dégats. Les insectes ne sont pas des problémes sérieux en Gréce.

Une série de pratigues agronomiques ont été recommendées aux céréaliculteurs grecs
et celles ci incluent la préparation des sols, les semis, [a fertilisation et le désherbage. De
plus, les différences entre rendements des agriculteurs et des stations de recherches sont
dues au mangue de rotations des cultures, aux exploitations fragmentées non mécanisa-
bles et la possibilité de faire les travaux agricoles (laissant les exploitants libres de
posséder d'autres sources de revenus) et aux ennuis post moisson lors du stockage. En
conclusion, la création d'un important service de vulgarisation pourrait jouer un rdle
important dans [a dissémination des résultats des recherches aux céréaliculteurs.



CONSTRAINTS TO CEREAL PRODUCTION AND POSSIBLE
SOLUTIONS IN LEBANON

A. Alameddine*

The main commercial wheat varieties cultivated in Lebanon are:
1. Bread wheat; Mexipak 65 covering 80 percent of the area, and Florence Aurore,

covering 20 percent of the area
2. Durum wheat: Hourani covering 50 percent of the area, and Jori C 69 covering40per

cent of the area.

Variety Mexicap is the most common bread wheat variety in the Bekaa Valley {350 mm);
next is Florence Aurore. In the durum category, Hourani and Jori C 69 should be menti-
oned. Stork seems to be a promising durum variety after proving to be a top yielder and of
the earliest maturity in the 8th Regional Wheat Yield Trial in 1977. Itis relatively resistant
to yellow rust and stem rust, but susceptible to leaf rust. Local barley{Orge Pays) is still the
most widely cultivated barley in Lebanon. In this connection, Beecher, {six-rowed) matur-
ing in about. 140-150 days with its relative resistance to yellow rust should not be
overlooked as a promising barley variety. Likewise, Giza 121 {six-rowed) maturing earlier
than Beecher, should be considered.

Major diseases in all areas of cereal productlon in Lebanon are (1) Rusts: {Puccinia spp.)
being more severe in the coastal plain, and{2) Smut{Ustilago tritici). With regard to insects,
the major insect attacking wheat and barley is Ceratitis capatata.

Normal sowing and harvest times in Lebanon are October 15 and June 30 respectively.
About 30 percent of the sowing is restricted to areas receiving less than 350 mm whereas
70 percent is practiced in the regions receiving over 350 mm of rainfall.

Data from experimental stations and farmers’ fields
1. Package of practices recommended to farmers for bread wheat, durum and barley'

(a) Land choice and preparation: -
{1} land chosen should not have been planted to cereals in the previous year

(2) should be free of slope

*  Agricultural Research Institute, Tel Amara, Rayak



{3) should be equipped with facilities for irrigation

{4) should be free of weeds, especially grassy ones and

{5) should be properly and homogeneously disc-plowed.

(b} Sowing:

{1) a good planter properly calibrated should be used

{2) seeds should be piaced in the scil 4-5 cm deep

{3) planting should be done in November

{c} Fertilizers:

{1} phosphate: Is applied broadcast before pianting at the rate of 80 kg P,05/ha
for bread wheat and durum in the regions receiving above 350 mm of rainfall.
la the areas under irrigation, this figure should be 100 hg/ha. For barley the
rates used are 70 kg/ha and 75 kg/ ha of P,O; for areas receiving more than
350 mm of rainfal! and areas under irrigation respectively.

{2) Nitrogen: Two applications are performed (at sowing and post emergence).
Total quantity applied for bread wheat and durum is 80 kg/ha for regions
receiving more than 350 mm of rainfall and 120 kg/ha for those under
irrigation. For barley, the figures are 70 kg/ha and 80 kg/ha for rainfed areas
{350 mm), and irrigated areas respectively.

(d) Weed control:
Printazol, Superhormone or 2,4-D are used at the proper stage and in the proper
dose.
2. Package developed from research stations results:
{a} Germination date
{b) Days to heading and to maturity
(c) Reaction to yellow, leaf and stem rust
(d} Plant height and vield
(e} Grain color and size
{fy Combining ability and adaptability

Results obtained

Bread wheat

After statistical analysis was performed on vield trials conducted at Tel-Amara using
local checks such as Mexipak 65, Haramoun and Sannine, it was concluded that 75
varieties out of 280 equalled or excelled the local checks. The average yield for those
varieties ranged between 2.5-3.0 t/ha. Further investigations will be conducted on those
varieties for the purpose of selecting a promising few to be included in a seed increase
program for subsequent distribution to farmers as certified seed. Examples: Choti Lerma,
Inia, Pyramid 73, Emu and Sakha 8.

Durum wheat
The local checks used were Jori 69 and Hourani 27. Eleven varieties outyielded the
checks. Worth mentioning are:
1. Stork 'S": early maturing, high yielding variety with retative resistance to yellow rust
and stem rust, but susceptible to leaf rust.
2. D-Dwarf 'S’ 15-Cr ‘S’ a top vielder with relative resistance to the three rusts.

Barley

The local checks in barley were local {0.P.25-2100 kg/ha} and Beecher (six-rowed
-2216 kg/ha}. Varieties which outyielded the checks are:

1. Esp. x Sv. Mari (3204 kg ha)

2. Zephyr - WI 2197 (2858 kg/ha)

3. Atlas 46 - promesa (2623 kg/ha)
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Farmers

{a) Bread wheat

Average vield of bread wheat in regions less than 350 mm of rainfall is about 1000
kg/ha, maximumyieldis 1300 kg/ ha. For regions above 360 mm, the average yield is 2000
kg/ha with a maximum yield of 2600 kg/ha. For |rr|gated areas, average yield is 3000
kg/ha whereas maximum yield is 5000 kg/ha.

(b} Durum wheat

Rainfali Average Yield Maximum Yield
<350 mm 1000 kg/ha 1300 kg/ha
>350 mm 1500 kg/ha 1800 kg/ha
Irrig. 3000 kg/ha 5000 kg/ha

(c) Barley .

Rainfall Average Yield Maximum Yield
<350 mm 1500 kg/ha 1800 kg/ha
>350 mm 3000 kg/ha 3400 kg/ha
Irrig. 4000 kg/ha 4300 kg/ha

Difficulties confronting farmers: i

Cost of renting a tractor for plowing.

Obtaining credit for fertilizers, especially in case of a poor harvest the previous vear
Completing al! governmental procedures to obtain certified seed from wheat ofﬂces
on credit.

High price of efficient herbicides, which are all imported.

Rising wages of workers for manual operations such as hand weeding, rogueing, ! etc
Constant guarding of fields after heading starts, particularly with regard to damage
inflicted by birds and cattle grazing.

Post harvest difficulties, chiefly shortage, and danger of grain loss from f1eIH to
storage houses.

~ P’.‘-"P W -

Production

1. Normal production of wheat is about 140,000 tonnes and the price is about Q. 5b LL

per kilogram.

2. Normal production of straw is about 70,000 tonnes and the price is about 0.60 LLper

kilogram.

Manpower available for research in bread wheat, durum and barley: two staff members
with a Ph. D. degree in plant breeding and genetics; two technical assistants and four
preparators. The same personnel takes care of the breeding, agronomy and pathology
aspects.

Future plans for increasing cereal production

1. Cooperation with FAO in a project of increasing certified seed in farmers’ fields
in Lebanon.

2. Cooperation with ICARDA to promote our research programs in breeding, agronomy
and pathology for bread wheat, durum and barley. '
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Summary

In Lebanon, the total area occupied by wheat and barley is about 90,000 ha. Of this,
approximately 40,000 ha are bread wheat, whiie durum and barley each occupy about
225,000 ha. Average yields vary greatly, depending on the amount of rainfall. Average
figures for areas with more than 350 mm of rainfall are 2200 kg/ ha for bread wheat, 2000
kg/ha for durum and 3,150 kg/ ha for barley. In drier areas receiving less than 350 mm of
rainfall, average farmer yields are 800 kg/ ha forbread wheat anddurum, and 1,550 kg/ha
for barley. Principal bread wheat varieties are Mexipak 65 and Florence Aurore, while for
durum Haurani and Jori C 69 are the main cultivars. Mostbarley grown in Lebanonis local
material, although several improved types have been identified for use in the country. The
major diseases of the wheat and barley crop are the rusts {(Puccinia $sp.}and covered smut
{Ustilago tritici).

Recommendations to farmers concerning agronomic practices have been developed in
Lebanon. These include information on land selection and preparation, seeding, fertiliza-
tion and weed control. Farmers do face a variety of difficulties which prevent them from
implementing optimal practices. The cost of rental or purchase of machinery and imple-
ments are high. Inputs such as fertilizer, and herbicides, which mustbe imported, canalso
be expensive, perhaps prohibitively so, in years following a poor crop. The cost of labor for
manual operations has alsorisen sherply. Other difficulties are due to complicated require-
ments necessary to obtain certified seed from the government. Danger to the erop from
grazing or bird damage are examples of further problems.

Future plans for increasing cereal production in Lebanon include the establishment of
joint projects with international organizations concerning seed production, plant breeding,
agronomy and pathojogy.



CONTRAINTES LIMITANT LA CEREALICULTURE EN LIBAN
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Sur 90.000 ha de terres cultivées en céréales, environ 40.000 sont emblavés en blé
tendre, 'orge et le blé dur occupant chacun 25.000 ha. Le rendement est trés variable
suivant les précipitations; ainsi dans les régions a plus de 350 mm le rendement est de
2200 kg/ha pour le blé tendre, de 2000kg/hapourle blé duretde 3150kg/ha pour l'orge.
Dans les régions & moins de 350 mm le rendement moyen du blé est de 800 kg/ha et de
1550 kg/ha pour l'orge.

Les principales variétés cultivées sont Mexipak 65 et Florence Aurore pour le blé tendre
et Haurani et Jori C69 pour le blé dur alors que pour Porge seules des variétés locales sont
cultivées (des variéiés améliorées ont été identifiées comme étant emblavables dans cette
région). Les rouilles {Puccinia spp;) et le charbon couvert {Ustilage tritici) représentent les
maladies importantes des céréales au Liban.

Des recommendations concernant les techniques culturales ont été faites aux fermiers
parmi lesquelles on peut citer la sélection et {a préparation des terres, le semis, la
fertilisation et le désherbage. Les agriculteurs font face & de difficultés surtout au niveau
économique {prix prohibitifs des engrais et désherbants, des machines et de la main
d’ceuvre} ainsi qu'au niveau de I'obtention des graines certifiées, et de la protection des
cultures du pacage et des ciseaux.

Les projets futurs d'amélioration de la production céréaliére au Liban se feront avec la
coopération d'organisations internationales en particulier sur la production de semences,
I'amélioration des plantes, |"'agronomie et la pathologie.
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CONSTRAINTS TO CEREAL PRODUCTION
AND POSSIBLE SOLUTIONS IN LIBYA

Introduction

Libya, a North African country, lies along the southern coast of the Mediterrarean
approximately between latitudes 182 and 332 North and longitudes 92 and 252 East, with
an area of about 1,769,640 square kilometers. More than 90 percent of the total arda is
desert and barren. Most of the agricultural activities are limited to a long narrow strip along
the Mediterranean coast, near low mountains, and at scattered oases in the desert. In
recent years the agricultural area was significantly expanded as aresult of the programme
of land reclamation carried out by the Libyan authorities, which resulted in adding thou-
sands of hectares to the cultivated fand.

The prevailing conditions are characterized by variability and unpredictability. The rain-
fall is erratic in quantity, frequency, and distribution. On the basis of climate and soil
conditions, four agricultural regions are recognized. These are:

1. The coastal belt: a narrow strip with a width varying between 5 and 25 kilometers
along the sea. However, south of this, in the West, plains extend to a distance of more than
100 kilometers in the form of an arc to form what is known as the Jefara Plains. The
average rainfall there is between 200 mm and 250 mm. Supplementary irrigation, uging
underground water, is a common practice in this area. Future expansion of irrigation using
underground water is curtailed due to the lowering of the water table and intrusion of Qaltv
sea water. The soils in the western part of the beit are sandy or sandy loam, very low in
nitrogen and organic matter with neutral to slightly alkaline reaction, while soils in the
eastern part of the belt are heavier mainly sandy {oam to clay lcams.

2. Low mountains (Jebels): There are two distinct and geographically separate low
mountain areas located immediately south of the coastal belt, oneinthe easternpartofthe
country known as .Jebel El-Akhdar and the other in the western part know as Jebel
El-Gharbi. These mountains are generally rocky and stony and intercepted frequently with
many wadis. The average rainfall in Jebel El-Akhdar ranges from 250 mm to 600 mm.The
soils are terra rosa or heavy clay. In Jebel Ei-Gharbi the average annual rainfall is much
less, between 200 mm and 300 mm. The soils are much lighter and more varidble than
those of Jebel El-Akhdar. :

3, Semi-desert areas: These regions come immediately south of and parallel tothe Jébel
regions. The average rainfall varies from 50 mm to 150 mm and they are used primarity for
grazing. However, some primitive agriculture is still practiced by the nomads in the wadi
beds.

4, The desert: Consisting of sand dunes and gravely barren, rolling hills or plains.
- Rainfall is almost non-existent. Agriculture, in the past, was confined to a few scattared
oases. In the last decade, due to the discovery of vast quantities of underground watarin
some part of the desert area, the invasion of the desert has begun by establishing
government sponsored agricultural projects aimed at reclaiming the land and settling the
nomadic people. This has resulted in bringing about 100 thousand hectares under perman-
ent agriculture.

Important Field Food Crops .

Wheat and barley constitute the two staple crops of Libya, being grown under various
conditions of climate and soiis, under both irrigated and rainfed agricultural systems..The
total area seeded to wheat in 1976 was estimated as 281,500 hectares and to bdr!ey'
294,400 hectares (15). The buik of which, approximately 90 percent, is grown uhder
rainfed conditions. Wheat and barley under itrigation are grown mainly in the oases of the
Fezzan, on the government projects at Kufra and Sarir and, to a less extent, in some parts of
the coastal belt,
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The average grain yvield for wheat and bartey under rainfed conditions is estimated as
0.30 t/hectare and 0.37 t/hectare respectively, and 2.0 t/hectare for both crops under
irrigated conditions. Fuad {10) summed up the main probiem facing wheat production in
Libya as being erratic rainfall, absence of soil-water conservation practices, late planting,
lack of adequate fertilization, absence of crop rotation and climatolegical factors such as
untimely Ghiblis (hot and extremely dry southerly winds which blow from the desent,
especially in spring). )

Triticale was introduced recently to Libya. Several promising lines provided by CIMMYT
are under various stages of evaluation in several experimental stations. Aithough triticale
is a new crop to Libyan agriculture, and unfamiliar to the Libyan farmer, it is gaining
recognition among research workers and it may soon become an importantcrop alongside
wheat and barley,

Summer cereals such as maize, sorghums, and pearl finger millets were in the past
among the major components of Libyan agriculture. However, recently, these crops have
lost some of their importance in the Libyan diet due to changes in the teeding habits ofthe
people and their shift toward a greater consumption of wheat products. This, among other
things, has resulted in a drastic reduction in the area planted to these summer crops. In
19786, for example, only 5800 hectares of maize were thought 1o be grown {15). No reliable
figures were available for sorghums and miliets.

For the reasons mentioned earlier, the discussion in this manuscript will deal mainly
with wheat and barley.

Research Achievements and Work in Progress

The agricultural research in modern Libya effectively started in 1952, A number of FAQ
experts were assigned, at the request of the Libyan government at that time, to study
Libyan agricuiture, to recommend appropriate measures toward its turther development
and to promulgate research programs. In more recent years, as the number of Libyans with
adequate research training is steadily increasing, Libyan nationals are gradually taking a
greater share in [eading, planning, and carrying out work in all the major areas of agricultu-
ral research. :

In the course of twenty-five years of research, several significant goals toward improving
production of wheat and barley have been achieved. These have come about through
experiments on dates of seeding (1, 9}, rates of seeding (1, 13), methods of seeding (6) and
the use of fertilizers (6, 12, 13, 14). Evaluation of introduced varieties under different
climatic conditions, as well as hybridization among local and introduced varieties, has
resulted in some new high yielding varieties of wheat being distributed (Golden Zorda,
Mahmoudi, Florence Aurora, B.D. 3225, B.T. 23086, C. 57944, Chili, Sidi Mesri |, Mokhtar)}
and also barley {Athenais, California Mariot, Wadi Magenin, Esperance, Libya 4). Even
more promising varieties are under various stages of evaluation in several experimental
stations. Trials have shown that durum wheats are superior to T. vulgare under rainfed
conditions in the low mountain areas (Jebeis). while bread wheats are superior under
irrigation in the coastal plains and in the desert and semi-desert regions {1, 4, 12, 13).

The important task of collecting, identifying and classifying local wheat and barley
varieties was carried out by Al-Jabouri in the early 1960’s (b). Regrettably, the entire
collection is lost because of the lack of appropriate measures to preserve and maintainthe
collection.

A survey of wheat and barley diseases found that the predominant wheat diseases were
leat and stem rusts, loose and covered smuts, powdery mildew, and Septoria leaf disease,
while barley diseases were powdery mildew, leaf rust, and loose smut (7). Furthermore,
attemnpts to identify the physiological races of wheat leaf and stem rusts have shown that
the most common race of stem rustis race 17, while those of leaf rust are races 20, 38, 93,
107 and 187 {2, 3).

At present, the bulk of the cereal crop research in Libya is carried out by the Agricultural
Research Centre {ARC) in addition to significant contributions from the Faculty of Agricul-
ture of Al-Fateh University. The ARC has research facilities in three main stations -one at
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Tajoure, near Tripoli (representing the coastal areas), one atEl-Marj ([reresenting the Jabe!
area) and one at Sebha (representing the desert and the semi-desert conditions). Qdd:-
tional research activities occur at a number of sub-stations at various locations whdre a
number of screening nurseries and yield trial nurseries of wheat, barley andtriticale are at
various stages of evaluation. The nurseries have been provided, in part by CIMMYT, EAQ,
ACSAD and ICARDA as part of cooperation program with the ARC. Alsp under test dre a
few lines of maize, sprghums and various grain legumes originating from ICRISAT ITA
and other sources.

Some additional agronomic trials are being carried out at Kufra and Sarir Projecis on
seed rate, seed bed preparation, fertilization, etc. to provide the needed agronomic mfor-
mation under desert conditions.

Future Research Imperatives

l. Crop improvement through breeding

Yield. The average grain yield per hectare of wheat andbarley under Libyan condi mOns is
still extremely low. Although some progress has been achieved inthe last 25 years tofraise
the productivity of these crops there is obviously an urgent need, and the opportunity now
exists, to improve cultural practices and to increase significantly the productivity of crop
management systems $o as to enable the plant to make better use of the available
environmental resources.

Drought Resistance. Most of the wheat and barley is grown under dry farming conditions
in Libya, so that both earliness and drought resistance are of particular interest. This is
especially the case in the areas of low rainfall and where Ghiblis are a problem. Cultivars
are ngeded which can either escape the damage caused by drought or grow and vleld well
even under very high rates of evapo- transmratlon

Hest and Shattering Resistance. More effort is needed in selecting for heat and shhtter-
ing resistance, particularly under the extreme desertic conditions of the Fezzan, Kufra and
Sarir where extreme heat and Ghiblis, occurring at some critical stages of plant develop-
ment, constitute major limiting factors and pose serious problems of management. Such
adverse conditions occurring during anthesis, will result in extremelylowseed settirig and
during the milk stage, the result is shrivelled kernels. At the ripening stage, they cauSe the
grain to shatter and, in all cases, the result is a poor harvest. .

1. Restoration of a collection of native wheat and barley varieties
The existing native varieties, which are the final products of the action of the for{:es of
natural selection over a lengthy period under the prevailing climatic condmong are
expected to provide very useful material for developing the most suitable varietips for
different regions of the country. Hence, there is general agreement toward organiging a
task force in the near future for the collection of such material from different ecolbgical
zones for identification, classification and testlng with this purpose in mind. The codpera-
tion of, and assistance from, all interested parties (countries and internationat orngza—
tions) is needed for the effort to succeed. i
i
W. Wheat-medic farming systems !
Medic {(annual Medicago species) are indigenous and pastures sown from mtroﬁuced
(Australian) cultivars have proved to be very successful in rotation with winter cergals in
both the Feffara Plains (above 180 mm rainfall) and in the Jebet Al-Akhdar(around 390 mm
rainfall). Medics are knownto prformwell in areas with annualirainfall of as low as 200 mm
and they are capable of surviving droughts. The growth form of the medics enables themto
provide a highly stable cover on the soil. Also, being a legummous crop, itfixesa sngnifucant
amount of nitrogen. Another key advantage of the plant is its capability to re-esiablish
naturally after a cereal crop without the need for expensive resowing operations. Further-
more, medic pastures are excellent quality and are grazed well by sheep, both asigreen
herbage and alsc as the dry (forage) residue during summer. For those reasons, medics
appear to be a good choice as pastures to be rotated with winter cereals under fainfed
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conditions.

A number of Australian varieties (of Mediterranean origin) were 1ested in the Jeffara
Plains and at EI-Marj in the Jebel El-Akhdar. Results of four years work have been most
promising and, under a one-to-one rotational system in, for example the Jeffara Plains
with areas receiving only between 175-225 mm rainfall per annum, a stocking rate of 1
breeding ewe per hectare of pasture is expected and yields of wheat of up to 6 quintals per
hectare {giving a water use efficiency of 3 kg per mmj {B).

In the Spring of 1978, a task force, composed of a number of teams drawn from several
national and international organizations and organized under the auspicies of ARC, set
about collecting the indigenous annual Medicago ecotypes from various ecological zones
throughout Libya. The effort was a total success. About 1500 ecotypes were collected from
approximately 500 locations, The exercise is to be continued and expanded to include other
forage legume species this Spring.

Part of the coliection is already identified and classified. However, the whole collection is
awaiting the proper agronomic evaluation to identify and isolate the most suitable varieties
for the various climatic and soil conditions of the country.

V. Improvements in water-use efficiency

This fails into two parts. For irrigated crops there is still an urgent need to conserve
underground water supplied by optimizing irrigation schedules. However in the long-term,
Libyan agriculture will inevitably largely depend on its rainfed cropping systems and
research on water catchment methods, and soil topographical modifications in conjunc-
tion with improved soil surface management practices (minimum tillage) should be greatly
expanded. The most pramising area for this is in the Jebel El-Akhdar where soils are
heavier and considerable run-off can occur during heavy storms.

V. Breeding for salt tolerance

Soil or water salinity is an important factor in making the difference between a success-
ful harvest and a crop failure in many parts of the country. The problem is further
aggravated by the intrusion of sea water in the coastal belt region due tothe excessive use
of the underground water. These alarming facts indicate that the country may soon have to
depend to a greater extent than before, on brackish and saline waters for crop irrigation.

This challenge can best be met by developing salt tolerant plants through a viable
breeding program coupled with the development of better agricultural systems capable of
reducing the effect of salinity stress on plant growth and development.

The retative high tolerance of the barley plant and the striking variation among barley
varieties with regard to salinity stress reaction{11) makes bariey a prime candidate, among
all cereals, for the start of a breeding program for salt tolerance. Itis probably premature to
spell out the various dimensions for any suggested program at this stage. However, some
areas of research which, in my opinion, represent priorities are as follows:

1. Manipulation of crops, or their environments, in ways which obviate or reduce injury
from salinity and which increase productivity through the development of crop
management systems and cultural practices which reduce exposure of crops to
salinity. Modifications of the micro-climate of the crop and, possibly, the use of
chemical treatments so as to increase salinity resistance and aid in the recovery of
adverse effects produced by salinity damage.

2. Investigation of the basic principles of stress injury and plant tolerance factors which
should include the physiological mechanisms of salt stress injury to plants as well as
those strategies of avoidance and/or resistance to it.

3. Exploitation of the genetic potential for developing new varieties resistant or tolerant
to salinity stress. The first step will be to collect germplasm for screening and evalua-
tion. Also, to develop criteria and methods capable of screening large populations for
salinity stress resistance at various stages of plant development. Finally, to use this
information to select and/or breed for varieties for increased levels of tolerance to
salinity stress.
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However, it should be noted that such research programs may materialize only through
the_joint work of agronomists, soil scientists, plant breeders and plant physiologists. Their
success will depend on the cooperation of all the parties concerned, especially inthe areas
of establishing efficient communication channels, in exchanging the research materials
for screening tests, and the provision of data and information regarding sait stress studies
as well as in the transfer of technology in general.
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Summary

Wheat and barley constitute the two staple cropsin Libya. The cropis produced along the
coast, in the low mountain areas and in some irrigated projects in the desert. In 1976, the
area of wheatwas 261,000 ha, while that of barley was slightly more at 294,000 ha. Of this
area, 90 percent was rainfed. Average vields are 0.3 t/ha for wheat and 0.37 t/ha for
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barley. Under irrigated conditions, yields are much higher, being about 2.0 t/ha for both
Crops.

The principal problems facing winter cereal production in Libya include generally iow
and erratic rainfall, absence of moisture conservation practices, late planting, lack of
adequate fertilization and lack of crop rotations. Many improved varieties of bread wheat,
dururm wheat and barley are grown in Libya. Experimental evidence suggests that durumis
best adapted to the low mountain areas, while bread wheat is better in the coastal plains
and irrigated deserts. The major wheat diseases include leaf and stem rusts, loose and
covered smuts and Septoria ssp. The major disease problems encountered with barley are
powdery mildew, leaf rust and loose smut.

Research is carried out at experimental stations located in the different climatic zones.
Materials provided by various international organizations are screened for possible use in
the nationa! program. In addition to the breeding work, agronomic trials are being carried
out in some locations. These focus on land preparation, seeding rate and fertilization,
particularty with regard to production practices under desert conditions.

Areas of future work include the development of varieties with improved drought and
heat resistance. Effarts will continue to develop wheat-medic farming systems which hotd
promise for some areas of Libya. Other investigative areas such as the development of
cultivation practices which conserve soil moisture, and the production of varieties with a
degree of salt tolerance will also be important. The pursuit of such goals will be greatly
aided by the joint efforts of researchers, extension personnel and policy makers.
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CONTRAINTES LIMITANT LA CEREALICULTURE EN LYBIE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé et I'orge représentent les deux cultures alimentaires principales en Lybie; elles
sont cultivées le long de fa cdte, dans les zones de faible altitude et dans quelques zones
irriguées du désert. En 1976. la surface emblavée en blé était de 261.000 ha et celle
emblavée en orge de 29.000 ha dont 90% sont nonirriguées, Les rendements moyens sont
de 0.3 t/ha pour le blé et de 0,37 t/ha pour l'orge.d En condition d’irrigation. les
rendements atteignent environ 2 t/ha pour les deux plantes.

Les principaux problémes rencontrés par les céréaliculteurs lybiens sont surtout 1a plus
ou moins absence de pluies, I'absence de techniques de conservation de I"humidité du sol,
des semis tardifs, le manque d'engrais adaptés et I'absence d'assolements des cultures.
De nombreuses variétés de blé dur et tendre et d'orge sont cultivées et des essais ont
prouvé que te durum est ie plus adapté aux zones de faible altitude alors que le blé tendre
I'est dans les plaines cdtieres et les déserts irriguées. Les rouilles brunes et noires. les
charbons couvert et nu et les septorioses sont les principales maladies des blés alors que
pour |'orge se sont la rouille brune et le charbon nu.

Des recherches sont conduites en Stations expérimentales situées dans ifférentes

"zones agro-climatiques et du matériel fourni par de nombreuses organisations internatio-
nales est criblé pour une utilisation future dans les programmes nationaux. Des essais
agronomiques sont entrepris dans diverses régions et se concentrs2nt surtout sur 'étude
de la préparation des sols, de la densité de semis et sur la fertilisation surtout pour les
zones désertiques,

Les deux travaux futurs sont concentrés surtout sur la production de variétés & bonne
résistance a la chaleur et 4 la sécheresse, ainsi que sur le développement des rotations
blé/médics. D'autres domaines seront aussi étudiés tels que la conservation de I"humidi-
metrie du sol, la production de variétés & forte toiérance saline. Ces efforts seront menés
en collaboration avec les scientifiques, le personnel de vulgarisation et les responsables

des politiques agricoles.
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Summary

Wheat and barley constitute the two staple cropsin Libya. The cropis produced along the
coast, in the low mountain areas and in some irrigated projects in the desert. In 1976, the
area of wheatwas 261,000 ha, while that of barley was slightly more at 294,000 ha. Of this
area, 90 percent was rainfed. Average vields are 0.3 t/ha for wheat and 0.37 t/ha for
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barley. Under irrigated conditions, yields are much higher, being about 2.0 t/ha for both
Crops.

The principal problems facing winter cereal production in Libya include generally iow
and erratic rainfall, absence of moisture conservation practices, late planting, lack of
adequate fertilization and lack of crop rotations. Many improved varieties of bread wheat,
dururm wheat and barley are grown in Libya. Experimental evidence suggests that durumis
best adapted to the low mountain areas, while bread wheat is better in the coastal plains
and irrigated deserts. The major wheat diseases include leaf and stem rusts, loose and
covered smuts and Septoria ssp. The major disease problems encountered with barley are
powdery mildew, leaf rust and loose smut.

Research is carried out at experimental stations located in the different climatic zones.
Materials provided by various international organizations are screened for possible use in
the nationa! program. In addition to the breeding work, agronomic trials are being carried
out in some locations. These focus on land preparation, seeding rate and fertilization,
particularty with regard to production practices under desert conditions.

Areas of future work include the development of varieties with improved drought and
heat resistance. Effarts will continue to develop wheat-medic farming systems which hotd
promise for some areas of Libya. Other investigative areas such as the development of
cultivation practices which conserve soil moisture, and the production of varieties with a
degree of salt tolerance will also be important. The pursuit of such goals will be greatly
aided by the joint efforts of researchers, extension personnel and policy makers.
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CONTRAINTES LIMITANT LA CEREALICULTURE EN LYBIE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé et I'orge représentent les deux cultures alimentaires principales en Lybie; elles
sont cultivées le long de fa cdte, dans les zones de faible altitude et dans quelques zones
irriguées du désert. En 1976. la surface emblavée en blé était de 261.000 ha et celle
emblavée en orge de 29.000 ha dont 90% sont nonirriguées, Les rendements moyens sont
de 0.3 t/ha pour le blé et de 0,37 t/ha pour l'orge.d En condition d’irrigation. les
rendements atteignent environ 2 t/ha pour les deux plantes.

Les principaux problémes rencontrés par les céréaliculteurs lybiens sont surtout 1a plus
ou moins absence de pluies, I'absence de techniques de conservation de I"humidité du sol,
des semis tardifs, le manque d'engrais adaptés et I'absence d'assolements des cultures.
De nombreuses variétés de blé dur et tendre et d'orge sont cultivées et des essais ont
prouvé que te durum est ie plus adapté aux zones de faible altitude alors que le blé tendre
I'est dans les plaines cdtieres et les déserts irriguées. Les rouilles brunes et noires. les
charbons couvert et nu et les septorioses sont les principales maladies des blés alors que
pour |'orge se sont la rouille brune et le charbon nu.

Des recherches sont conduites en Stations expérimentales situées dans ifférentes

"zones agro-climatiques et du matériel fourni par de nombreuses organisations internatio-
nales est criblé pour une utilisation future dans les programmes nationaux. Des essais
agronomiques sont entrepris dans diverses régions et se concentrs2nt surtout sur 'étude
de la préparation des sols, de la densité de semis et sur la fertilisation surtout pour les
zones désertiques,

Les deux travaux futurs sont concentrés surtout sur la production de variétés & bonne
résistance a la chaleur et 4 la sécheresse, ainsi que sur le développement des rotations
blé/médics. D'autres domaines seront aussi étudiés tels que la conservation de I"humidi-
metrie du sol, la production de variétés & forte toiérance saline. Ces efforts seront menés
en collaboration avec les scientifiques, le personnel de vulgarisation et les responsables

des politiques agricoles.
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LA SITUAITION DE LA CEREALICULTURE AU MAROC

introduction:

Les céréales occupent une place trés dominante dans le secteur agricale au Maroc. Ceci
est affirmé globalement au niveau des trois paramatres suivants:

—la superficie

~—la production

-—la population

1) La superficie: '

Sur les 7.5 millions d’hectares cultivables au Maroc, Ies céréales (bié dur, bié tendre et
orge) couvrent prés de quatre millions d’ha en moyenne, soit 76% des terres ensemencées
annuellement {5,3 millions ha); voir tahleau en annexe.

Les terres céréalidres sont représentées au niveau de toutes les régions économiques
du pays, avec toutefois une concentration au niveau des exploitations de moins de 10 ha
(2.1 millions d’ha).

2) La production:

La production céréaliére connait de fortes fluctuations au cours des cunq derniéres
années; la production moyenne a été de 42 millions de quintaux, la plus forte a été
enregistrée en 1976 avec 56,5 millions de quintaux et 1a plus faible en 1977 avac 28
millions de quintaux {voir annexe).

Cependant malgré les fluctuations inter-annuelles trés importantes, nous avons assisté
entre 1960-64 et 1973-77 4 une évoiution tendantielle moyenne continue vers la hausse
de 149%; résultant surtout de "'amélioration du facteur variétal.

Le volume des importations durant les derniéres années a connu une hausse continue
traduisant le caractére chronique du déficit céréalier {12 millions en 1977).

La part de la production destinée & la consommation humaine serait en 1970/71
d’environ 70% pour le blé tendre, 86% pour le blé dur et de 43% pour 'orge.

3) La populiation:

Les terres céréaliéres abritent 72% de la population rurale et les exploitations de moins
de 10 ha supportent la plus grande charge humaine, soit environ 88% de la population
céréaliere,

Variétés et leur ennemis: ' ;
Les variétds cultivées par espéce sont: ;
Blé dur: Kyperounda, Zeramek, Cocarit, Hadj Mouline, Oued Zénati, Selbera et Jon
Blé tendre: Nasma, Siete Cerros, BT 908, Pynite, Potam, Tegyey-9, Tegyey 32.
Orge: Rahai-071; Merzaga, Tripolis 89, Barlis 628, Brasserie Maroc, et Arig 8. |
Pour les maladies cryptogamiques les plus importantes:

Blé dur = Puccinia recondita

Blé tendre = Septoria tritici

Orge = Helminthosporium Teres et Puccinia Mordere.

La cecidomye importante dans Ia zone cétiére, et les moineaux provoquent parfois des
dégats importants.

}
i

Méthodes culturales: _
Travall de sol: Si on prenait celui de 1979, le % des superficies labourées était pour:

—COVEr-crop 51%
—Charrue 20%
—attelage 29%

On remarque que le cover-crop, outil non de labour, est pratiguement substltué ala
charrue, car il permet de réduire les investissements et d’accélérer |a vitesse des pseudo-
labours effectués surtout en année tardive.
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Cet avantage apparent est obtenu au détriment de la qualité du it de semences.

Semis: En général, ils se font & la volée suisis du cover-crop ou de I'attelage.

Engrais. {1979) La distribution globale d'engrais de font destinées aux céréales a été de
70500 tonnes d‘unité fertilisant sur 75 000 tonnes prévus.

Désherbage: Le 2-4-D ou le MCPA est utilisé contre les dicotylédones et le suffix{Benzo
el Prop Ethyl) contre la folle avoine.

Recommandations a partir des résultats de ia recherche:
—Supériorité des semis précoces par rapport aux semis tardifs.
-—Supériorité des semis au semoir par rapport au semis 4 la volée {environ 50% de levée)
—Dose de semis

Blé 120 a 150 kg/ha en irrigué
80 3 100 kg/ha semi-aride (—350 mm)

Orge 80 4 100 kg/ha (- 350 mm}
50 - 80 kg/ha semi-aride {—350 mm)

—Nécessité de fractionner l'apport d'azote en irrigué et plus de 350 mm.

—Traitement des graines a semer avec le Maneb contre les maladies
transmissibles par les graines.

—Rendement dans les essais nationaux {4 ans)

Irrigué  »350 mm «350 mm

Bl¢ tendre Tegyey-9 59,0 43,0 31,0
Blé dur: Hadi Mauline 8§45 35,5 3noe
Orge: Arig 8 45,7 34,9 26,9

Problémes de la production céréaliere:
|. Les structures fonciédres:

Environ, la moitié des surfaces céréaliéres est constituée par des exploitations de moins
de 10 ha qu’aggrave encore leur morcellement. Cette situation les rend peu perméables &
I'introduction des facteurs modernes de production. Cette catégorie d'agriculteurs, n'a
pas, en réalité, accés au crédit agricale.

De ce fait, |a productiviié pour I'ensemble de ce secteur reste faible {(entre 4 et 8 qx/ha).
. Disponibilité et utilisation des facteurs de production

Le taux de mécanisation demeure trés faible et ne touche que 15% seulement des
exploitations céréaliéres soit prés de 44% de la surface totale réservée aux céréales.
Notons en plus de la faiblesse du parc national, une disparité régianale.

Zone & Zone a
précipitation précipitation
Zone irriguée  »3560 mm =350 mm
% superficie - 20 40 40
céréaliére
% du total
du parc 46 36 18
tfracteur

Le taux de fertilisation moyen pour les céréales n’atteint que 17 unités/ha.

Pour les semences selectionnées, le volume moyen de la production est de 400.000Qtx
couvrant a peu prés 25% des besoins nationaux.
. Influence du climat:

Des études menées dans ce sens ont montré que |’ éffet du climatinduit une variabilité de
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la production d'environ 20%. En effet, I'influence du climat est fonction du degré de

maitrise des techmques de production.

V. Faiblesse au niveau de la vulgarisation: ;
Mesures & prendre pour l'accroissement de la production i
Depuis 1965, plusieurs “opérations” ont été lancées pour améliorer les rendements de

cette culture, les plus énergiques ont mis I'accent sur le labour, 'emploi d'engrais,

I'utilisation des variétés & haut rendement et les assolements.

Pourtant, les rendements nationaux moyens sont encore inferieurs 3 100gx/ha; les
campagnes n'ont donc pas atteint les résultats attendus mais la culture du blé s améhore
depuis 1971.

Il serait donc nécessaire:

—au niveau des travaux

d'encourager l'acquisition du materiel par les agriculteurs en augmentant la part du
credit pour les individuels et en assurant le financement & 100% pour les groupements
{30% de subvention et 70% de credit).

de créer des entreprises ou !'état serait majoirtaire. Ces entreprises travaillent en
priorité chez les agriculteurs non mécaniseés.

—au njveau de la vulgarisation

Etant donné que 1a structure existe ainsi que |'effectif en cadres, il faut un désengage-
ment total des centres des travaux de |la fonction de prestation des facteurs de production
pour s'occuper essentiellement de la vulgarisation des techniques.

Reprendre les essais de démonstration au niveau des agriculteurs.

—Engrais: Renforcer le systémé mis en place par I'augmentation des points de vente.

—Semences selectionnées '

Augmenter la production et d’'une maniére proportionnelle & I'importance de chaque
espece.

Facilitar la distribution par I'augmentation des points de vente,

Revoir les prix des céréales et le circuit de commercialisation, _
Enfin signalons que plusieurs projets sont en cours d'détde visant 3 améliorer la
production des céréales particulierement dans les zones bour.

TABLEAU ANNEXE: Superficie, Production et Rendements des trois céréales dans les
ditférentes zones.

Blé dur Blé¢ tendre Orge
Céréales Superfi.  Production  Rend. Superfi.  Production Rend, Superfi.  Production Hertzd.
Zones 1000 ha 1000 qx gx/ha 1000 ha 1000 gx g% ha 1000 ha 1000 ax qx/';ha
Zones :
«300 mm 291 16701 5.7 247 980.6 3,9 1235 10633.7 8i5
E
H
Zones :
«300 mm 989 1041,1 10.5 253 2738.6 10.8 263 74811 130
Zones de
Montagnes 154 13444 87 24 2334 8.7 175 1851.7 10.6
Zones
irriguées 55* 55"
Dasis )
irriguées 13 300 23 13 - 350 26.7 7 140 d0
H
Total 14600 137265 524 4302.6 1980.0 19956,5

*Les superficies des zones irriguées sont incluses dans les zones bours.
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Résumé

Trés importante au Maroc, tant au niveau de la superficie (4 Millions d’ha) qu’au niveau
de la production {28 Millions de gx en 1977), la céréaliculture utilise 72% de |a population
ruraie {dont 88% sont supportés par des exploitations des meins de 10 ha).

Maligré un grand nombre de variétés (parmi lesquelles on peut citer: Kyperounda,
Cocorit, Jori pour le blé dur; Siete Cerros, BT 908, Pynite pour le blé tendre; Rabat 071,
Barlis 628 pour I'orge), la production céréaliére au Maroc affronte de nombreux problémes:
ies maladies cryptogamiques (Puccinia, Septoria et Helminthosporium), la cecidomye, les
moineaux, les structures fonciéres, la mauvaise préparation des lits de semences (par une
utilisation abusive du cover-crop), un trés faible taux de mécanisation (sur 44% de la
surface céréaliére), un faible taux de fertilisation {17 unités/ha} et une forte influence du
climat, fonction du degré de maitrise des techniques de production (variabilité de la
production atteignant 20%).

Malgré de gros efforts au niveau de la recherche et des recommandations en découlant
{semis au semoir, traitement des graines au Manebe, amélioration des doses de semis), il
subsite toujours des faiblesses au niveau de la vulgarisation. A I'avenir, i sera nécessaire
-d’'encourager l'acquisition de matériel {par la création de crédits et de subventions), de
former le personnel technique, de reprendre les essais de démonstration, d'augmenter les
points de vente d’'engrais, d'augmenter la production des semences séléctionnées (actuel-
lement seuls 25% des besoins nationaux sont disponibles), d’en faciliter la distribution et
de revoir les circuits de commercialisation et les prix des céréales.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN MOROCCO

Summary

Cereal cultivation is very important in Morocco both in terms of the area planted (4
million ha} and the number of people involved {72 percent of the rural population). A
number of improved high yielding varieties are grown in Morocco. Widely planted durums
are Kyprounda, Cocorit and Jori C 69; Siete Cerros, BT 308 and Pynite are the principal
bread wheats. The main barley cultivars include Rabat -71 and Barlis 628.

Cereal production in Morocco is faced with a variety of problems. Principal diseases
affecting the crop are rusts, Septoria ssp. and Helminthosporium ssp. Among insects, the
Hessianfly causes the most seriousdamage. Yield losses due to sparrows are considerable
and cantrol is difficult. Aside from pests, other production difficulties result from small and
often fragmented land holdings. Mechanization remains at a low level (44 percent of the
crop} and this lack contributes to other problems such as poor seed bed preparation.
Fertilizer is generally applied at low rates; significant gains could come through greater
availability and use of fertilizer materials.

Various recommendations have been made to farmers based on the results of research
trials and agronomic experiments. These cover such operations as seeding, seed treat-
ment, fertilization and weed control. However, improvement is needed in the extension
effort to communicate these findings to the farmer. In the future, there will be an increase
in the number of trained personnei and more use will be made of field demonstrations.
Other plans call for subsidies and cradits for equipment purchase, increasing the availabil-
ity of fertilizer and enlarging the seed production and certification system. Finally, a review
of the distribution and marketing system in the country could indicate other areas where
efficiency could he increased, Postharvest problems are minimal, as most of the crop is
sent for milling directly. In addition to production difficulties, economic constraints also
pose problems for wheat farmers.

Future production increases will be directed toward increasing the area under cultiva-
tion, and improving agronomic practices. These efforts will include application of research
tindings, timely application of fertilizers and efficient use of agricultural machinery.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN MOROCCO

Summary

Cereal cultivation is very important in Morocco both in terms of the area planted (4
million ha} and the number of people involved {72 percent of the rural population). A
number of improved high yielding varieties are grown in Morocco. Widely planted durums
are Kyprounda, Cocorit and Jori C 69; Siete Cerros, BT 308 and Pynite are the principal
bread wheats. The main barley cultivars include Rabat -71 and Barlis 628.
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Hessianfly causes the most seriousdamage. Yield losses due to sparrows are considerable
and cantrol is difficult. Aside from pests, other production difficulties result from small and
often fragmented land holdings. Mechanization remains at a low level (44 percent of the
crop} and this lack contributes to other problems such as poor seed bed preparation.
Fertilizer is generally applied at low rates; significant gains could come through greater
availability and use of fertilizer materials.

Various recommendations have been made to farmers based on the results of research
trials and agronomic experiments. These cover such operations as seeding, seed treat-
ment, fertilization and weed control. However, improvement is needed in the extension
effort to communicate these findings to the farmer. In the future, there will be an increase
in the number of trained personnei and more use will be made of field demonstrations.
Other plans call for subsidies and cradits for equipment purchase, increasing the availabil-
ity of fertilizer and enlarging the seed production and certification system. Finally, a review
of the distribution and marketing system in the country could indicate other areas where
efficiency could he increased, Postharvest problems are minimal, as most of the crop is
sent for milling directly. In addition to production difficulties, economic constraints also
pose problems for wheat farmers.

Future production increases will be directed toward increasing the area under cultiva-
tion, and improving agronomic practices. These efforts will include application of research
tindings, timely application of fertilizers and efficient use of agricultural machinery.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN PORTUGAL

Introduction

Portugal is situated in the extreme South West of Europe between Spain and the sea. itis
approximately rectangular in shape with a total area of 8,850,000 hectares.

Although it faces the Atlantic Ocean, there is a strong Mediterranean influence (Ribeiro,
1963). These two components exert a decisive effect onthe climate, which exhibits a great
variety of types.

The geographical relief separates two types of regions with well marked characteristics.

North of the River Tagus, agriculture is greatly limited due to the hilly country. Rainfall is
high, reaching 2,800 mm, and the climate along the coast is influenced by the Atlantic. in
the interior, a continental climate dominates.

South of the Tagus, the relief is much more reduced and there are many plains. The
annual rainfall is low, with a minimum reaching 400 mm, and the climate shows a greater
Mediterranean influence,

Fifty-four point four percent of the country’s soils are arable, which corresponds to
4,834,000 hectares. Of these, 4,214,000 hectares are dry farmed and 620,000 hectares
are irrigated (Cardoso, 1873}.

Wheat growing

Wheat is the most important cereal for its food value for the population, and naturally
occupies the greatest area and is subject to more intensive care.

The area occupied by wheat is equivalent to that of the other winter cereals together: rye,
barley and oats.

Wheat has the greatest economic significance south of the Tagus in the Districts of Beja,
Evora and Portalegre. {n the uptands of the North East, District of Braganca, wheat s also of
great importance to local agriculture.

Although durum wheat is cultivated, its importance is now very reduced. It was widely
pianted until the beginning of this century in some regions. Now little interest is shown in
these varieties, partly because of their low yield and partly due to poor prices paid to the
farmer. Under these conditions, durum wheat production is less that 3 percent of the
national production.

Portugal's annual requirements for soft wheat are about 800,000 tonnes and 70,000
tonnes of hard wheat per year are necessary for the macaroni industry.

The area sown to wheat and its yields have varied considerably over theyears, as canbe
seen in Table 1. _

The normal season for sowing is the middie of November in the South of the country, and
QOctaober in the North. Harvesting takes place in the months of June, July and sometimes
August.

It can be said that all wheat is dry farmed since the irrigated area is not significantand is
only occasional.

The varieties most frequently cultivated in the whole country are: impeto, Mexicano
1481, Anza and Siete Cerros. However, it is difficuit to give their percentages since only
about 65 percent of the seed is certified.

Of the varieties studied, Anza stands out due toits high yield and great ease of adaptation
to the various regions of the country. In the same way Xévora, a Portuguese variety, has
proved worthy of wider use for its good adaptability in diverse conditions. On the contrary,
varieties such as Siete Cerros, which became extremely susceptible to P. striifor#nis in
1978, and Impeto, should have their areas reduced.

In the cold uplands of the Braganca District, the variety most cultivated is a natwe one,
Barbela, whose hardiness has not been superseded by any other up to now, :

Note: With no facility to set type in Portuguese, we could not print the author’s references list. CEMMY'T will
furnish a photocopy upon requoest,
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Al the present time, seed trom various origins for adaptation continues to be studied all
over the country, but the soft wheat types have not yet managed to better the standard
ones, especially Anza. As for durum wheats, the most promising in the traditional regions
for wheat cuitivation are: Corcorit 71, Mexicali 75 and the two new Poriuguese genotypes
Maioral and Faisca also do well. However, the first two are not yet widely cultivated due to
their low quality.

Some diseases assume an appreciable economic importance by limiting production. The
extremely irregular climate creates variable conditions for parasite attack. Last year a
tremendous attack of P. striiformis caused great damage especially to Siete Cerros. Inthe
same way, 1978 was very favorable to root rots, causing great losses.

Other diseases such as Septaria tritici, P. graminis, P. recondita and Erysiphe graminis
occur with varying intensity.

Also, certain pests sometimes affect the wheat fields. The most serious is, perhaps,
Cephus pygmaeus, always worse in years when the Spring is dry in the South of the
country. Also the Hessian fly (Mayetiola destructor} and some aphids cause significant
damage.

Barley growing

Like wheat, barley is only grown under dry farming conditions, occupying about 10
percent of the area under Winter cereals.

Barley culture is used mainly for beer and animal feed.

It is also cultivated mainly South of the Tagus, chiefly in the Districts of Beja, Evora,
Portalegre and also Santarém.

Barley has been cultivated for animal feed for a long time in Portugal, but for malt only
fairly recently.

As with wheat, the area cultivated and the yield are extremely variable. Table 1 shows
this variation and the present situation of barley culture.

However, barley for mait is given special attention by both farmers and official bodies,
which together with the smaller area under cultivation gives a higher yield per hectare.
Thus for an average yield of 880 kg/hectare in the period 1971-75, malt bariey registered
an average of 1380 kg/hectare, and that grown for animal feed only 880 kg/hectare
(Barradas, 1977).

As for consumption, Portugal could easily be self-sufficient in malt barley since the
industry needs 60,000 tonnes per year for home use. Animal feed presents a different
problem where an enormous cereal deficit obliges us to import. It is possible to consume
about 800,000 tonnes per year since the animal feed industry can absorb all the barley
produced, which by substituting imported maize could avoid enormous foreign currency
losses.

Times for sowing and harvesting are more or less the same as for wheat.

The most frequently cultivated variety of malt barley is Beka; due to industriai pressure
on account of its high quality, it occupies 70 percent of the area. Then comes Union with 20
percent and Delisa with 10 percent.

As for barley for animal feed stuffs, the system for seed production is far from perfect.
However, the chief varieties recommended which occupy a small area are Arivat, Iris or
Clermont and lately also Aramir and Ceres.

The improvement program has revealed new genotypes which are very promising under
our agro-ecological conditions, especially the distic barleys Carina {which is already being
cultivated) and Ribeka, and hexastic barleys Hop and Robur.

The diseases prevalent in the main cultural regions are Rhynchosporium secalis, Hel-
minthosporium ssp. and Erysiphe graminis. The first of these deserves special attention
since it causes serious losses which are worse in wet years.

The worst pest damage is caused by aphids which sometimes reach considerable
proporiions.

Some of the main factors limiting production '
The great majority of Portuguese soils show certain limitations which prevent high

@
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cereal yields. Their fertility does not differ very much from other Mediterranean countries,
with low rates of organic material and phosphorus, and reasonabie fevels of potassium
{Alves, 1977). On the other hand, about 80 percent of them have a high degree of agidity
with a pH below 5.5, making liming necessary (Santos, 1973, Alves, 1973./74). .

Under these conditions, adequate applications of fertilizers and correction of acidity are
particularly important to increase yields. But although many experiments have confirmed
this, little has been done to solve these problems.

Thus, among the measures of modern technology just the snngle factor —correct use of
fertilizers, can promote a rapid and substantial mcrease in our agricuitural produgtion,
according to Cardoso (1968).

Experlments by Alves, (1978), show that better balanced applications of fertilizer can
raise wheat yields by 25-60 percent according to the soils.

Although the problem of soil acidity cannot be considered as the only limiting factor to
productivity (Alves, 1973/74), some of our workers consider that liming can promote an
immediate increase in yields [Brito and Pereira, 1973). These facts were observed in wheat
trials on acid soils where after liming, the yield increased from 140to 180 kg/ hectare; And,
for barley, which prefers alkaline soils, liming promoied rises of about 500 kg/heétare.

Gther factors, among which we must mention natural vegetation, frequently contfibute
to a reduction in yields. Infact, infestations of weeds normally cause considerable damage,
abaove all in wet years. In studies carried out some years ago, 224 species of weeds were
found in the wheat fields, causing an estimated loss of 10-30 percent {Amarg and Guer-
reiro, 1971).

In spite of the great predommance of dicotyledons, the wild oat (Avena stenf.'s} has
hecome increasingly important every year. lt is normal to find infestations of 100 panicles
per square metre and sometimes this reaches 250 panicles/m? (Borges, 1972). Under
these conditions, the damage to the wheat crop is even higher, since 100 pantcles/m2
reduces the yield by about 30 percent.

The application of herbicides is a solution which most farmers use only as a last fesort,
Not reafizing clearly the damage done by the weeds, {herbicide application is dear #nd so
often badly applied), the farmers cut down their expenses, fearing that the yield will not
compensate for the treatment. This explains whythe areatreated can be calculated as only
25 percent of the total (Moniardino, personai comm. 1979i.

As in the case of fertilizers, many experiments have been carried out on the use of
herbicides, especially by commercial firms. But most of these resuits do not reqch the
farmers, who do not usually know the importance of treatments nor how to put them into
practice. s

With reference to using improved varieties, we also see a discrepancy between resaa rch
and farmers. In the first place, because the use of certified seed for barley as animatfeedis
almost nonexistent. Then the value of the varieties is not always realized, serious mistakes
being made in choice and sowing times. On the other hand, people insist on using
traditional types, which therefore stay on the official certified seed list too long. This
catalogue does not tend to become more dynamic, but maintains a certain routine, instead
of introducing new varieties which would promate the use of a better technology.

Rotations still need a lot more study and improvement. For the best soils, viz the cliy soils
of the South, the usuai rotation is: ploughed land {oversown with an oil seed crop or
chick-pea) - wheat - barley. In the poorer soils, fallow is introduced which is prdlonged
when the soil i1s poorer. On the other hand, in most cases fallows are not sown with bil seed
crops, but remain bare.

The problem of rotations has raised some controversy among Portuguese specialists. For
some, the chief crisis in the country’s agriculture arises from excessive and disorderly
cropping of cereals which leads to low fertility and degraded soils (Crespo, 1968; 1975).
Therefore they recommend temporary pastures substituting the fallow of traditional rota-
tions. According to this author, for most of the country, these pastures should be based on
the introduction of subterranean clover, due to the acidity of the soil, as experiments have
shown up to the present.
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Other problems in production

The Portuguese farmer is facing tremendous difficulties in modernizing and in making
his farm pay. The high rate of inflation leads to a constant rise in the cost of production,
while the price of agricultural crops rises at a slower rate.

Credit carries a high rate of interest, in spite of benefits granted to some agricultural
activities. This naturally does not stimulale enterprises to modernize.

However, there is no technological requirement needed for this credit to be conceded, so
it is not accompanied by measures to ensure higher production.

The prices of most agricultural products are not stimulating due to low productivity.

The iast few years have seen an increase in cattle raising. Therefore the price of wheat
{8580 for the next harvest) is often inferior to that of barley and oats on the open market,
which does not promote any interest in it, and could lead to a progressive discouragement
of wheat growing or even to its use in preparing animal feedstuffs.

On the other hand, straw has reached an unheard value, and farmers in certain regions
are going back to long strawed varieties. In the North of the country where there is a higher
density of cattle and lower cereal production, straw is in great demand, being acquired at
high prices from far away.

For 1977 prices, now naturally out of date, wheat and barley costs of production (Brito,
1277) reveal a slight compensation to the Portuguese farmer for the risks he has to face
{Table 2).

The profits as we can see are low (Table 2). However, on better soils, viz the clays of the
South, where a better technology is also used, yields have reached 3,500 kg /hectare for
wheat and 4,000 kg/ hectare for barley. Unfortunately these soils cover a small area —only
about 65,000 hectares. :

Outlook for the future

in spite of the tremendous crisis in Portuguese agriculture, a crisis which has come from
long ago and become worse in the last few years, we believe that it will now be possible to
modify this situation considerably.

The fact is that our agriculture, especially thai of cereais, is based mostiy on traditional
and customary farming practices. As Borlaug {1969) points out, there is a set of factors
which, if properly manipulated, could revolutionize crop productivity.

Brito (1977} in a curious analysis of the Portuguese agricultural panorama, draws
attention (taking our fruit growers of the 1960s as an example) to the efficiency with which
our farmers can respond to an attractive dynamic program.

On the other hand, we have sufficient agronomists, both in number and quality, to raise
the production level in wheat and barley.

Therefore, remembering the exampie of what has happened in many countries, it seems
fundamental to draw up a weli-thought-out plan to motivate agronomists, farmers and
politicians. Only in this way, we believe, will it be possible to revolutionize cereal produc-
tion in Portugal, making better use of soils and counteracting our unfavorable climate.

TABLE 1. Area, production and yield. Values for the last 15 years.

Area x 103 ha Production x 1021 Yield (kg/ha)

Average Average Average
Max. Min. 64-73 74-7B Max. Min. 64-73 74-78 Max Min. 64-73 74-78

Wheat 685 280 535 418 794 126 570 451 1560 689 1083 10Q27
{year) {1964) (1977} {1971) (1977) (1971) {1974}
Barley 126 63 102 8o 34 34 65 69 9417 a12 640 772
(year) (1965} (1978} (1968) (1977} (1971) {1974)

Source: INE.
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TABLE 2. Production costs of cereals.

Yield levels Costs of production
Wheat Price paid to 1210 7572
producer in 1 400 6578
1978: 1 550 6522
7550
Barley Price paid to 720 11499
for feed producer in 1 000 Bs47
1978: 1 440 5592
6530
Source “Ao Servico da Lavoura” No. 147 - 1977
Summary

Wheat is the most important cereal crop in Portugal, occupyingabout as much land as all
other winter cereals combined. Almost all wheat is produced under rainfed conditions.
Bread wheat is the principal type grown, with durum accounting for enly 3 percent of the
production. Principal bréad wheat varieties inciude Impeto, Mexicano 1481, Anza and
Siete Cerros. As for durums, Cocorit 71, Mexicali and two new Portuguese selections,
Maioral and Faisca, appear promising. Wheat diseases continue to be important. in 1978,
P. strifformis caused serious damage, and there were widespread root rot problems as
weell.

Barley occupies about 10 percent of the winter cereal area in Portugal. Cultivated chiefly
in the drier southern areas, it is used principally for feed, although signjficant amounts are
grown for malting purposes. Several newer selections look very promising. Principal
diseases are Rynchosporium secalls, Helminthosporiunt spp. and Erysiphe graminis.

One of the most important factors {imiting cereal production is soil acidity. Some 80
percent of the soils in Portugal have pH readings below 5.5. Experimental evidence has
shown that yvields could be greatly increased through liming and correct use of fertilizers.
Weeds are also a serious problem, especially in wet years. Because of cost and poor
application methods, herbicides are used on only about one quarter of the area planted
with wheat and barley. Seed certification remains a probflem, especially for feed barleys.
Experimental evidence suggests the modification of the traditional rotations; substituting
pasture for fallow could improve soil conditions and increase cereal yields. Subterranean
clover seems to be an ideal choice for this purpose.

Finally, economic problems continue to limit resources availabie for farm modernization
and expansion. High inflation, low commeodity prices and tight credit ali play arole in this
situation. High prices for meat and straw do not necessarily favor increased grain produc-
tion. Joint efforts in the areas of production, research and policy are needed towork toward
the solution of cereal production problems in Portugal.



CONTRAINTES LIMITANT LA CEREALICULTURE EN PORTUGAL
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé (97% blé tendre et 3% blé dur) est la céréale la plus importante du Portugal et est
en majorité cultivée sans irrigation. Les terres emblavées en blé représentent la méme
surface que celles emblavées en toutes les autres céréales d'hiver. Les principales variétés
de blé tendre comprennent (mpeto, Mexicano 1481, Anza et Siété Cerros; pour le blé dur,
les principales variétés sont Cocorit, Mexicali ainsi que deux sélections prometteuses
portuguaises Maioral et Faisca. Les maladies affectant leblé continuent d’étre importantes
en 1978, la rouille jaune (P. striifformiis) a cause de vastes dégats et il existe aussi des
problémes dus & la pourriture des racines. L'orge occupe environ 10% des surfaces
emblavées en céréales d’hiver. Cultivée principalement dans la partie Sud du pays, il est
utilisé en majorité pour I’alimentation du bétail, le resie étant utilisé par les brasseries. De
nombreuses sélections semblent étre trés prometteuses et les principales maladies sont
Rynchosporium secalis. Helminthosporium spp. et Erysiphe graminis.

Un des facteurs principaux limitant la production céréaliére est I'acidité du sol. En effet,
au Portugal, environ 80% des sols ont un pH inférieur & 5.5. Il a été démontré que les
rendements peuvent étre fortement accrus par une basification des sols et par un emploi
correct d’ engrats

Du fait du coit élevé des herbicides et de leurs mauvaises appllcatlons un quart des
surfaces emblavées en blé et orge sont désherbédes malgré les sérieux problémes causés
par les mauvaises herbes, surtout durant les anndes humides.

La certification des graines reste toujours un probléme surtout pour I'orge. La modifica-
tion des assolements peut entrainer une nette amélioration des rendements et des sols
{remplacement des jacheres par des cultures de tréfies).

L'inflation galopante, les crédits trés faibles limitent I'expansion etla modernlsatlon des
exploitations. De plus, le prix élevé de la viande et de Ia paille ne favorisent pas nécessaire-
ment F'augmentation de la production grainiére. Il est donc important de créer des efforts
tant au niveau des surfaces de cultures qu'a celui de la recherche et de la politigue agricole
en vue de résoudre les problémes de la production céréaliére au Portugal.
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LA PRODUCTION CEREALIERE EN TUNISIE

H. Ketata, H. Halila, M. Deghaies.
A.Maamour et M. Harrabi *

l. Introduction:

A. QOccupation du sol

La Tunisie a une superficie totale de 16.000.000 ha

La superficie agricole utile couvre approximativement 4500.000 ha de terres cultivables

3.300.000 ha de prairies et parcours, et 1,000.000 ha de foréts,

Le régime foncier est diversifié, il existe:

—des terres privatives {sur environ 4,500,000 ha) caractérisées par I'importance des
exploitations de petite taille, les farmes inférieures & 50 ha couvrant 3.000.000 ha etcelles
inférieures & 20 ha couvrant 1.700.000 ha.

—des terres collectives situdes notamment dans le centre et le sud du pays et couvrant
2.000.000 ha.

—des terres domaniales, s'étendant sur 816.000 ha dont 220.000 ha sont constitués en
coopératives agricoles de production, 110.000 ha en grands domaines étatiques appelés
agro-combinats et le reste est en cours d'assainissement,;

—des terres servant 4 I'expérimentation appelées fermes pilotes (76.000 ha) et apparte-
nant 4 des institutions de recherche et enseignement.

B. Climat;

La Tunisfe se caractérise par un climat du type méditerranéen pouvant étre subdivisé
sohématiquement en 4 types de bioclimats:

*  Ketata, INAT, Tunis: Halila et Harrabi, I’'Office des Céréales, Tunis;
Deghaies et Maamouri, INRAT, Tunis




—climat subhumide A& humide (pluviométrie supérieure & 500. mm, dépassant logale-
ment 1.000 mm/an). Ce climat mtéresse la région du Nord située entre Tabarka'et la
vallée de la Medjerda.

—climat semi-aride (300 - 500 mm/an) localise dans le centre-Nord du pays: Capsbon
région de Tunis, Sahel et le Nord de {a dorsale.

—climat aride (200 - 300 mm/an) localisé dans les régions de la Tunisie centrale lpﬂame
de Kairouan, Kasserine) et le Nord de Jeroa.

—climat subdésertique et désemque {pluviométrie inférieure a 200 mm/an) quahsé
dans le Sud du pays. :

. Production Céréaliére

A. Superficie

Sur les 4.500.000 ha de terres cultivables, 1.5600.000 ha environ sont réservés a la
céréalicuiture.

Les emblavures pour la campagne 1978-79, estimées & 1.579.000 ha sont ventilées
suivant la nature de la céréale comme indiqué dans le Tableau 1.

TABLEAU 1. Superficies emblavées en céréales, Campagne 78-79,

Céréale Région
Nord Centre Total
Blé dur 622.334 181.851 804.185
Blé tendre 123.786 107.406 231.191
Orge 199.752 343.916 - b43.668
Total 945.872 633.173 1.579.045

Il est & préciser que les superficies réservées aux céréales dans les zones du Centre-Sud
dépendent largemsnt des conditions climatiques et varient donc d’une année a I'autte; en
outre, leur contribution dans la production totale du pays reste relativement modeste
{1.100.000 g sur 9.648.000 produits durant la campagne 1977-78). Aussi il nd sera
question, dans ce qui suit, que du Nord du pays qui constitue la région productrice de
céréales en quantités notables et relative-régulieres. Des superficies embravées en
cérdales dans le Nord {tableau 1) il ressort que le blé occupe 79% et I'orge 21%. IFest a
signaler par ailleurs, la place importante réservée au blé dur par rapport aux Autres
céréales. Rien d'étonnant & cela, puisque le blé dur représente le produit de base de
Valimentation du tunisien, servant principalement a 1a fabrication du couscous {plat
tunisien célébre) et de diverses pates alimentaires. ?

B. Production et Rendement

La production céréaliére totale pour la campagne 1977-78 s'éléve a 9.648. 000 dont
1.000.000 environ sont produits dans le centre et le sud du pays. i

La production et les rendements obtenus dans le Nord pour chaque type de ceréale sont
montrés dans le Tableau 2.

TABLEAU 2. Production et renderhent pour le Nord du pays (campagne 1977;;78)

Type de Superficie Production Rendement Rendements
céréale (ha) (1000} moyen (/ha} moyens extra
) mes (/ha)

BIé dur & haut rendement 292.520  3.633.559 12.4 39-1%
BIé dur ordinaire 333.404  1.956.820 5.8 14-19%
Blé tendre a haut rend. 67.818 920.660 135 4.0 - 20
Blé tendre ordinaire 44,339 381.701 8.6 2.4 - 12
Qrge B 190.630 1.446.034 7.5 1.7 -1
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Les rendements reportés représentent des moyennes générales. En fait les rendements
varient, non seulement avec la variété, mais aussi avec la région et I'année. Les faibles
rendements enregistrés durant la récolte 1977-78 sont d(s & un déficit hydrigue au cours
de ia saison qui a surtout affecté les régions marginales du Nord.

Ill. Moyens et techniques de production

A. Variétés:

Un certain nombre de variétés céréalidres obtenues par les chercheurs tunisiens sont a
la disposition le |'agriculteur.

a - Blé dur.

Les variétés de bié dur les plus préférées sont dans |‘ordre (tableau 3): INRAT 69, BADRI,
Amal et MAGHREBI.

TABLEAU 3. Adoption des diverses variétés de blé par les agriculteurs utilisant des
semences sélectionnées’

Variétés Pourcentage d'Adoption
Blés durs:
INRAT 69 71
BADRI 15
AMAL 6
MAGHREBI 5
CHILL 2
MAHMQOUDI 1
Blés tendres:
ARIANA 66 54
DOUGGA 21
CARTHAGE 13
FLORENCE AURQRE 12

Un certain nombre de lignées en essais se sont montrées trés prometteuses. La lignée
8D 2100 notamment {une sélection “Stork’’} sera multipliée et mise & la disposition de
I'agriculteur. Les rendements obtenus avec les meilleures variétés ont dépassé dans de
bonnes conditions de culture et de pluviométrie 50 /ha en grande culture et 60 /ha dans
les parcelles expérimentales. Les rendements moyens des 4 variétés les plus cultivées
obtenus pour les trois dernigres années a partir de micro-essais implantés en 3 différentes
régions du Nord du pays sont montrés dans le tableau 4.

TABLEAU 4. Rendements (/ha) des 4 variétés de blé dur les plus cultivées en Tunisie.
Moyennes de 3 années: 1976, 1977 et 1978

STATION
VARIETE
Béja Bou Salem Krib  Moyenne
INRAT 69 45.0 40.8 389 41.6
BADRI 35.8 385 37.3 37.2
AMAL 48.6 43.4 41.4 445
MAGHREB}K 55.2 46.1 36.6 46.0
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Il est A noter que malgré les rendements plus élevés obtenus avec MAGHREBI et AMAL,
les variétés INRAT 69 et BADRI sont plus demandées. {'agriculteur tunisien préféerd des
variétés plus hautes que MAGHREBI et AMAL. Par contre les agriculteurs, plus particulié-
rement ceux utilisant les semences sélectionnées, ont tendance & délaisser les variétés
traditionneiles. Parmi celles-ci, ne restent cultivées a3 grande échelle que CHILI et
MAHMOUD!. '

b. Blé tendre: . .

Les variétés de blé tendre ies plus cultivées sont dans I‘ordre: Ariana 66, Fiorance-
aurore, Dougga et Carthage. Cependant, les deux dernigres variétés sont plus demankiées
que Florence-aurore par les agriculteurs utilisant les semences sélectionnées (tabledu 3).
La préférence du céréaliculteur pour la variété Ariana 66 s'expliquerait par son adaptation
relativement large et plus particuliérement par sa résistance aux principales maladies
existant en Tunisie. :

Les rendements obtenus avec les meilleures variétés sont [égérement supérieurs aiceux
des variétes de blé dur tant en grande culture que sur parcelles expérimentales. Cdpen-
dant, dans certaines zones, les rendeaments des meillerus bles durs sont équivalents a'ceux
des biés tendres. ‘

Les rendements moyens obtenus en essais pour les 4 variétés de blé tendre les plus
cultivées sont montrés dans le tableau 5.

TABLEAU 5. Rendements (/ha) des 4 variétés de blé tendre cultivées en Tunisie.
Movyennes de 3 années: 1976, 1977 et 1978. ;

VARIETE STATION o

Béja Bou Salem Krib Moyenne

Ariana 66 50.6 39.5 38.7 429
Dougga 60.5 431 38.7 47.8
Carthage 55.4 42.8 40.3 48.2
FI. Aurore 40.1 328 40.0 376

Le programme de recherche et amélioration a mis en évidence un certain nomtre de
lignées trés prometteuses. Parmi celles-ci, les lignées BT2506, BT2525, et BT2632 ont
donné des rendements supérieurs aux meilleures variétés de grande culture.

¢c. - Orge: ;

Les variétés d’orge de grande cuiture sont Martin, variété 4 6 rangs cultivée essentielle-
ment pour I’alimentation du bétail et humaine et Cérés, variété a 2 rangs cultivée principa-
lement pour la brasserie.

_ L'orge est généralement cuitivée dans des conditions de sol et d’'humidité défavorgbles.
Dans I'assolement elle suit en général une culture de blé ou de fourrage. Ces conditionsde
culture et le prix relativement faible (5, 5 D/q contre 7 D pour ie blé tendre et 7, 6 D pbur ie
bié dur) font que l'orge occupe une place secondaire dans la céréaliculture tunisidnne.

Cependant des efforts de recherche sont déployés pour améliorer le niveau de prbduc-
tion et la résistance aux conditions adverses de culture. Des introductions de variétéd etde
lignées avancées ont été testées sur plusieurs années et ont montré un potentje! de
production relativement élevé. :

B. Techniques culturales: §

La culture de céréales est en général précédée dans l'assolement par une jachdre en
zones i faible puviométrie et par une autre culture {légumineuse, betterave, ves-ce avoine,
etc.) dans les zones & climat plus favorable. Un labour, plus ocu moins profond selon la
région, est généralement pratiqué en été et suivi de reccroissements avant le semis. On
recommande toujours aux agriculteurs de semer tot: & partir du début novembre pour les
variétés tardives jusqu'a mi-fin décembre pour les variétés, plus précoces. La dénsité
normale de semis est de 100 kg/ha pour le blé et de 70 kg/ha pour |'orge. !

i
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C. Parasites des culiures

a. maladies:

Les principales maladies du blé en Tunisie sont les rouilles (principalement rouille noire
et ruoille jaune), la septoriose et I'oidium. L'orge est surtout affecté par I'oidium, I'helmin-
thosperiose et la rhyncossporiose.

Cette année une attaque sévére de virus (Barley Yellow Dwarf) a été notée dans
différentes régions sur orge, blé et avoine. Différents degrés d'attaque ont été notés sur
différentes variétés.

La création de variéiés résistantes est le meilleur moyen de lutte contre ces maladies et
constitue en fait un des principaux objectifs dans notre programme d’amélioration des
céréales.

b. Mauvaises herbes:

Les mauvaises herbes sont constituées essentiellement de graminées (folle avoine,
rye-grass, phalaris) et de dicotylédones (Chrysanthéme, faux fenouil). Ces mauvaises
herbes ont toujours. constitué une contrainte principale & la production. Des essais de
désherbage ont montré une réduction de 3 /ha provoquée par une infestation de mau-
vaises herbes. L'incidence sur le rendement est d’autant plus nette que les conditions de
pluviométrie sont moins favorables. L'utilisation adéguate de désherbants spécifigues ou
polyvalents a permis de réduire I'effet des adventices et d'augmenter significativement les
rendements.

Les cultures céréaliéres traitées aux divers herbicides couvrent une superficie de 150
-200.000 ha.

{V. Contraintes a la production: -

Les contraintes & la production découlent de 2 types de problémes; techniques et
sociaux.

1. Problémes technigues.

Parrmi ces problémes, il est & signaler le faible taux d’utilisation de semences sélection-
nées: 22% pour le blé dur et 29% pour le ble tendre. Ce probiéme est surtout aggravé par le
par le fait que le céréaliculteur n’utilisant pas les semences selectionnées est celui qui
cultive généralement les variétés traditionnelles a faible rendement.

Malgré les efforts déployés (crédit, subventians, vulgarisation) le taux d' utilisation de
désherbants chimiques reste encore faible (30%).

Par contre, des progrés sensibles ont été réalisés dans les domaines d’utilisation d'en-
grais.

Les travaux de préparation de sol et de semis no sont pas toujours exécutés a temps. Le
retard est quelquefois dii aux conditions climatiques mais le plus souvent a ia négligence
ou'a un faux raisonnement de l'agriculteur. Le niveau intellectuel de V'agriculteur (et plus
particulierement le “petit” et le “moyen’ agriculteur) étant faible, un travail de vulgarisa-
tion efficace et continu est primardial.

2. Problémes sociaux: :

Malgré les encouragements prodigués, une partie des céréaculteurs garde encore un
esprit conservateur, ne voulant acepeter d’investisserment {(en semences. herbicides ou
engrais) que trés difficilement.

Ce probléme est surtout accentué par le fait qu‘un grand nombre d'agricuiteurs {64,2%)
ont des champs ne dépassant pas les 5 ha. Pour ces agriculteurs se posent encore d'une
fagon plus ardue les problémes d’assolement et de mécanisation.

V. Encouragement a la production

A. Recherche et Vulgarisation .

Des éfforts énormes sont déployés par le Ministére de |’ Agriculture pour promouvoir les
secteurs de recherche et vulgarisation.

Divers services dépendant de la DERV (INRAT, INAT, ESGCK} et de I’ Office des céréales:
{Division technique) contribuent ensemble 4 'amélioration du niveau de production natio-
nal, I'objectif de la recherche étant d'assurer I'augmentation du rendement et ia stabilité
de production. .
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Les acquis de la recherche sont divulgués aux céréaliculteurs par les services de
vulgarisation de la DERV et de I'Office des céréales. -

Les moyens mis en ceuvre tant du point de vue humain que matériel sgnt importants.

Qutre les documents de vulgarisation qui sont distribué gratuitement, l'information est
transmise aux céréaticulteurs par la radio, la télévision et le contact direct. Des jourhées
d'information {tenues 2- 3 fois/an) sont organisées en vue de sensibiliser le céréalicuiteur
et le convaincre a adopter les techniques adéquates de production.

8. Crédits et Subventions ;

Afin d’améliorer la production. le gouvernement accorde une assistante financiére et
technique aux céréaliculteurs. :

La création récente au seindu Ministére de I’ Agriculture de la Direction d'assistance aux
petits et moyens agriculteurs témoigne de la volonté des responsables & aider efficace-
ment ces agriculteurs. ' :

L'assistance financigre se fait sous forme de crédits et de subventions. La politique
d’octroi de crédits améliore de plus en plus afin de toucher toutes les catégories d’agiicul-
teurs. Diverses mesures ont été prises en ce sens telles que la décentralisation d'examen
du dossier, I'instauration du crédit supervisé, et I'abaissement de la superficie minimmale
exigée pour I'octroi d'un crédit bancaire.

Parmi les nombreuses institutions contribuant au développement du crédit agricoleiil est
a citer: Ja Bangue Nationale de Tunisie, les Caisses locales de Crédit Mutuel, les Offices, et
diverses agences relevant du Ministére de |'Agriculture.

La structure du crédit agricole & été renforcée par a création des Sociétés de Caltion
Mutuelle appelées a servir d'intermediares entre les organismes préteurs et les “'patits”
exploitants qui ne peuvent autrement accéder au crédit bancaire. |l est & signaler, néan-
moins, que le pourcentage de crédits remboursés reste trés faible, I"agriculteur dyant
tendance a confondre entre les deux formes d’assistance: crédit et don. !

L'aide apportée aux agriculteurs concerne également la fourniture de semences sélec-
tionnées d’engrais et de désherbants & des prix subventionnés (Fammonitre est vendu aux
agriculteurs au prix co(tant, et certains désherbants sont subventionnés & concurrence de
50% du prix). Cette aide s'étend également & l'utilisation de machines agricoles (possibilité
d’achat a crédit, dégrévement de carburant). i

Résumsé

Durant la campagne 1977-78, |la production céréaliére tunisienne a é1é de 9.648.000
quintaux pour 1.500.000 hectares emblavés. Les terres céréaliéres sont réparties sur 2
grandes régions caractérisées par leurs bioclimats: le Nord, & pluviométrie supérieure &
500 mm, otl le blé occupe 79% des surfaces emblavées et le Centre, & pluviométrie
comprise entre 200 et 500 mm ou 1'orge occupe 55% des surfaces emblavées. .

De nombreuses variétés obtenues par les chercheurs tunisiens sonta la disposition des
agriculteurs; on peut citer pour ie blé dur INRAT 69, MAGHR EBI, BADRI; pour le blétendre
ARIANA 66, DOUGGA, CARTHAGE et pour 1'orge MARTIN, CERES. De plus, les pro-
grammes de recherches ont mis en évidence un certain nombre de lignées trés promet-
teuses telles que la lignée BD 2100 pour le blé dur et les lignées BT 2506, BT 25625, BT
2532 pour le blé tendre. ;

Les techniques culturales, le désherbage {pour la folle-avoine, rye-grass et phalaris} et
les maladies (rouilles, septariose et oidium) sont les facteurs limitants la production
céréalidre. A ceux-ci viennent s'ajouter des facteurs sociaux tels que la faible suparficie
des exploitations (moins de 5 ha) et I"esprit consevateur des agriculteurs.

Maigré des gros efforts {crédit, subventions, vulgarisation) le taux d'utilisation des$ dés-
herbants chimiques reste faible {(30%) ainsi que celui des semences sélectionnées{{22%
pour le bié dur et 29% pour le blé tendre). Actuellement, le gouvernement accordg une
assistance technique et financidre aux agriculteurs sous forme de crédits, de subverzions,
de dégrévements, de prix subventionnés et sous forme de documents de vulgarisation et
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d'informations par les masses médias.
Par ces moyens, couplés avec l'intensification des recherches sur les céréales, le
gouvernement espére encourager le rendement et la stabilité de la production céréaligre.



CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN TUNISIA

Summary

During the 1977-78 season, cereal production in Tunisia was 965,000 tonnes harvested
from 1.5 miltion hectares. The cereal growing area is divided into two main regions on the
basis of climate. In the north, where rainfall is generally above 500 mm, wheat is the
principal cereal, occupying 78 percent of the cereal area. The central region is drier
(200-500 mm rainfall) and barley is the chief cereal, planted on 55 percent of the area.

Numerous varieties have been released in Tunisia by the national cereal research
scientists. Notable wheat varieties include Inrat 69, Maghrebi, and Badri {durums), and
Ariana 66, Dougga and Carthage (bread wheats). The two leading barley varieties are
Martin and Ceres. The breeding program continues to develop and test promising new
lines, among which the durum BD 2100 and bread wheats BT 2506, BT 2625 and B2523
appear as outs’tandmg

Cultural practices, weed control (especially wuld oats, rye grass and Phalaris spp.) and
plant disease {rusts, Septoria spp, and powdery mildew) are the main factors limiting
production. Additionally, the small size of mast holdings (less than 5 ha) and a generally
conservative attitude on the part of many farmers sometimes do not encourage adoption of
new cultural methods. The use of herbicides remains low (30 percent of the cereal area is
treated), as does the use of certified seed. (Currently, only 22 percent of the durum and 29
percent of the bread wheat are planted using certified seed.) Subsidies and credits have
been applied to seed and herbicides and it is hoped that this will help to increase their use
by farmers._ Increased extension efforts will rely both on printed materials and on use of the
mass media.

By these means, coupled with-an enlarged research program, the Tunisian government
hopes to increase the overall yield and stability of cereal production.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN TURKEY

Mengii Giiler*

Background:

- Cereals have always been the mostimportant crop in Turkey, with regard-to area as well
as production. Approximately 46 percent of the cultivated are= of the country is occupied by
cereals,

There was a great increase in cereal production area until .re mid 1960s. However, the
central production area has come to its limit in size. The additional area came from
grasslands, pastures and other crop areas, some on higher elevations with steep slopes.
The policy during this period was to add area in order toincrease the production:. However,
it quickly became clear to policy makers that increasing the cereal production area was not
the solution for the problem, Wheat was still imported every year during this period.

*  Cereal agronomist, Ankara



;
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By the late 19605, an intensive wheat production program was initiated. This progfam
concentrated on intensive research, extension, supply of inputs tothe wheat growing area,
marketing, etc.

After successful application of this wheat production project for 10 years, Turkey is now
a wheat exporting country even though the population increase is three percent.

Cereal area, production, and yield for the period 1941-1977 are presented in Table 1.

The current five year plan {1379-83) calls for a reduction of 10 percent in the area
devoted to cereals.

‘TABLE 1. Wheat production area, production and yields

"
Years Area Production Yields
{1000 ha} (1000 tonnes) (kg/ha)
1941-45 3900 3200 839
1946-60 4200 3600 861
1951-565 6000 6400 1071
1956-60 7400 7200 1063
1961-65 7800 8400 1079
1966-70 8400 9900 1197
1971-75 8700 10500 1200
1976 9500 14985 1677
1977 9450 - 16370 1732

Wheat is important as the main food for the whele country but it is also the main source
of income for most of the farmers, who have no or very little choice to grow anything but
cereais. It is essential that the yield per unit area continues to be increased in order to
|mprove their living conditions.

It is possible to consider the cereal growing areas of Turkey in three categories:

1. Areas where wheat-fallow rotation is being practiced. They are the areas located in
higher parts of Turkey, in which the amount and the distribution of rain is not sufficient for
annual cropping. Each year cereals are sown to 7.8 million hectares in this zone with an
average production of 10.74 million tonnes.

2. Areas where annual cropping js practiced Those areas are located in the coastal
region and Thrace. 3.4 millions hectares of production area is in that zone with a production
of 10.18 million tonnes.

3. The cereal growing areas under irrigation in dryland areas. 1.25 million hectaras of
cereal producing area is in that zone with a production average of 0.85 million tonnes.

Wheat and bariey are seeded in early October in the wheat-fallow areas and in
November in the annual cropped areas. A very small percentage of the farmers seed up to
March under annual cropping conditions. ;
Cereal research: ]

The National Cereals Research Project, which is a part of the intensive cereal produdtion
program was initiated in 1969 by the Ministry of Agriculture. The main concept of the
project was the development of a muiti-disciplinary, cooperative and countrywide resegrch
system to provide improved, high vielding, disease resistant varieties with good quality
plus development of a series of cultural practices leading to a stabilized annual produdtion
by the farmers.

The variety improvement activities are being carried out in eleven research institutes
located in different parts of Turkey. The varieties of wheat and barley grown in Turkey are
listed in Table 2. The main wheat diseases of the country are listed in Table 3. Studias on
increasing the quality of the breeding materia! are being done in two seed technalogy
laboratories in Ankara and istanbul. '
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Two-thirds of the cereal production area is in the cereal-fallow zone. The problems of
cereal growing in this area are much more complex than in the annual cropped or irrigated
zones. For this reason the National Cereals Research Project has initially concentrated the
agronomic research activities in cereai-faliow areas.

TABLE 2. Current varieties of wheat and barley grown in Turkey

- —— ——
Variety Type Growth habit Growing regions

Wheat
Ankara-093/44 Bread Facult Central Anat., transitional zones
Kirac-66 ' ” Winter Central Anatolia
Yektay-406 Facult. Central Anat., transitional zones
Bolal-2973 v Central Anatolia
Bezostaya Winter Central Anat., Kpnace, open winter areas
Lanser - Eastern Anatolia
Etoile de Choisy Thrace
Porsuk-2800 Central Anatolia {irrigated)
Kunduru-1149 Durum Facult. Central Anat., western transitional zones
Berkman-4639 " - Central Anatolia
Penjamo-62 Bread Spring Coastal areas
Libellula v v Marmara region
Conte Marzotto Coastal areas
Orse "’ "
Cumhuriyet-75 Coastal areas
Sakarya-75 Coastal areas
Bicle-75 Durum South east Anatoha
Gediz-75 " South Goasts and Aegean areas

Barley ’
Tokak 157/37 Two-row Facult. Central Anatolia, all winter areas
Cumhuriyet-50 " " Western transitional zones
Zafer-160 Six-row Spring Marmara region
Yercil-147 Two-row " Western transitional zones for spring
Gem Six-row Coastal areas
Kaya Two-row Coastal areas

—

There is at least one cereal extension person in.each city of the country. In each county
there are agricultural engineers and technicians who are responsible for all agricultural
activities. In addition to extension activities the extension organization also provides a
connection between the farmers and other organizations for the supply of the inputs. The
relationship between research and extension organization is not at the desired level sofar.
The two above mentioned organizations are working on strengthening the dialogue to
serve the farmer better.

Cereal farmers

It is possible to say that the farmers of the country are generally receptive. The increased
usage of herbicides, tractors, drills, high yielding cultivars, etc., in recent years are
examples of this receptiveness.

The farmers in annual cropped or irrigated areas plow their fields in Qctober or
November. Most of these farmers apply fertilizer at the proper time and dosage. The use of
a seed drill is sometimes {depending on the previous crop) very difficult. In this case,
farmers use fertilizer application equipment or broadcast method for seeding. Weed
control is extensively practiced in these areas.

The land preparation and crop management practices of the farmers in the cereal-fallow
areas show great variability. The offset disc, moldboard plow and sweep are being used as
spring tillage implements. Fall tillage and stubble burning are not being practiced by most
of the farmers. Depth and time of tillage is still not taken into consideration by some
farmers. Drills are used by most of the farmers. Some of the farmers use very high rates of
seeding (20-25 sometimes 30 kg /0.1 ha). This is because of the improper seedbed
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preparation. Fertilizer usage is extensive in Centratl Anatolia. However, the average yields
from the farmers’ fields are much lower than that of experiment stations. The average
vields in different zones are shown in Table 4.

TABLE 3. The main wheat diseases of Turkey

L

Disease Region
Stripe rust In all the wheat growing areas
Stem rust Transitional zones
Leaf rust Trace, Central Anatolia, the Marmara
Common bunt Central, Southern, Eastern Anatolia
Loose smut In all the wheat growing areas
Septoria Coastal
Powdery mildew The Marmara
Root diseases Trace, transitional
Snow mold Eastern Anatolia
Virus diseases Transitienal

A very extensive agronomy research program is being carried out in the Central and
Southeastern Anatolia. The basic research in these regions can be classified in'three-
sections:

{1) Research on land preparation including tillage implements, depth of spring tlllage,
. depth of summer tillage and time of spring tillage. Evaluations are being made on yield, soil
moisture content, soil temperature, infiltration rate and weed density.

{2) Crop management research in¢ludes nitrogen rate and seeding rate, mtrogen-water
relationships, foliar application of nitrogen, application time and rate of 2,4-D studies on
the contrgl and bioecology of Bromus tectorum L., experiments on composites with-eight
wheat cultivars etc, The evaluations are being made onyield, yield compoenents and guality
characteristics of wheat. .

{3) Reésearch aimed to use the fallow lands for annual cropping are being established in
transitiona! areas of the region in which the amount of rainfali varies from 400 - 600 mmin
a very short distance.

The Cereal Research Project now has 59 research staff located at 11 research mstitutes

The number of the research personnel under different disciplines is as follows: |

Breeding 33 _ ¢
Pathology 7 i
Quality 10
Agronomy 10 !

TABLE 4, Average Yields {(kg/0.1 ha)

Fallow-crop Areas

Cereals Experiment Progressive Traditional Zone :
Stations Farms Farms Average i

Bread wheat 300 200 110 127 !

Durum 275 175 100 113

Barley 325 240 120 184

' , Annual Cropping Area

Bread wheat 500 300-450 200-280 284

Durum 500 280-400 200-270 300

Barley 450 300-450 200-300 250
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Since there is still a great difference between the yield averages of experiment stations
and farmer fields, it can be concluded that in the coming years the increase in the cereal
production of the country will be continued. Howaever, sufficient dialogue among research,
extension organizations and the farmers needs to be increased.

Most of the farms in the country are small and traditionaily managed. Large progressive
farms are mostly in the coastal regions. These large farms occupy a very small percentage
of the cereal production areas of the country. On the small farms, the availability of
equipmen is not a great problem. The majority of these farmers have their own equipment
and tractor or they rent these. The fertilizer price is subsidized by the government and
usually distributed to the farmers at the proper time. Ten percent of seed is produced by the
state farms. The remaining seed requirements are met by contracted farmers under the
control of the government.

Herbicide application by airplanes is gradually increasing each year. in the fallow areas,
this application had been achieved by having the fallow areas on one side of the village and
the crop areas on the other. Herbicides are usually available to the farmers at the proper
time.

in order to increase the technology of the farmers, the government has increased its
capacity to give more credit to a large number of farmers. Cereal farmers can easily sell
their products to the governmental agencies which are distributed throughout the country.
Due to the geographical differences of the cereal growing areas, the harvest time varies
from May, in coastal areas, to August for the interior of the country. A system has been
organized where the same harvesters can be utilized afl around the country. The
harvesters begin harvesting in the coastal regions in May and they continue harvesting1ili
August by travelling to the higher parts of the country.

As a result of the cooperative work among the General Directorate of Agricultural
Research, Agricultural Affairs {extension), State Farms, Soil Products Office and other
related organizations, wheat production and export has shown a great increase during the
near past.

The amount of wheat targeted for export in 1983 is 3 million tonnes.

The cereal research program also plans 1o work on the agronomic probiems of annual
cropping area. As aresult of ten years successful breeding, pathology and quality research,
many improved cultivars will occupy the cereal production areas in a very near future.

Summary

in Turkey the area of cereal production has reached its full size occupying about 4
percent of the cultivated land. Inspite of an annual population increase of 3 percent, Turkey
produces surplus wheat which is exported. Within the country, wheat is the principal
staple food, as weil as the most important source of income for most farmers.
Approximately two-thirds of the wheat growing areas is cropped under wheat-fallow
rotations, the remainder being made up of annually cropped areas in higher rainfall
regions, or irrigated fieids in dryland zones.

The National Cereals Research Project was initiated in 1969 as a country-wide
coordinated research program aimed at producing improved varieties and developing a
series of favorabie cultural practices. An impertant component of the breeding program is
working to develop disease resistant varieties. The problems related to cereal production
are most complex in the wheat-fallow production zones and therefore, most of the
agronamic research has concentrated on these areas. \n addition to the research
component, there is a large network of extension personnel located throughout the cereal
growing areas of Turkey.

In general, cereal farmers in Turkey have proven to be receptive to the introduction of
new practices and varieties. Land preparation and crop management practices show a high
degree of variability. Seed drills are used by most farmers, but because of poor seedbed
preparation, high seeding rates are used. Fertilizer is used by most farmers. However,
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there is a large gap between farm yields and experiment station yields. This gap indicates
that yield improvements can still be made, and that there is a definite need for improved
communication among farmers, researchers and extension personnel.

High quality seed, fertilizers and herbicides are generally available to the farmer at the
proper time, Most farmers do own or rent tractors and implements. Because harvest
ranges from May until-August in different parts of the country, a system of mobilized
harvester use, beginning on the coast and working inland, has been initiated.



CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN SPAIN

J. Salazar*

i

Spain, being a very hilly country, has an arable area of 20.66 million ha; which is about
40 percent of the whole surface. There are hardly any areas with a rainfall under 350 mm
and aimost no cereals are grown in them. The following facts belong to year 1976:

*  Departmento de Céréales y Leguminosas, Madrid



Since there is still a great difference between the yield averages of experiment stations
and farmer fields, it can be concluded that in the coming years the increase in the cereal
production of the country will be continued. However, sufficient dialogue among research
extension organizations and the farmers needs 10 be increased.

Most of the farms in the country are small and traditionally managed. Large progressive
farms are mostly in the coastal regions. These large farms occupy a very small percentage
of the cereal production areas of the country. On the small farms, the availability of
equipment is'not a great problem. The majority of these farmers have their own equipment
and tractor or they rent these. The fertilizer price is subsidized by the government and
usually distributed to the farmers at the proper time. Ten percent of seed is produced by the
state farms. The remaining seed requirements are met by contracted farmers under the
control of the government.

Herbicide application by airplanes is gradually increasing each year. In the fallow areas,
this application had been achieved by having the fallow areas on one side of the village and
the crop areas on the other. Herbicides are usually available to the farmers at the proper
time,

In order to increase the technology of the farmers, the government has increased its
capacity to give more credit to a large number of farmers. Cereal farmers can easily sell
their products to the governmental agencies which are distributed throughout the country,
Due to the geographical differences of the cereal growing areas, the harvest time varies
from May, in coastal areas, to August for the interior of the country. A system has been
organized where the same harvesters can be utilized all around the country., The
harvesters begin harvesting in the coastal regions in May and they continue harvesting till.
August by travelling to the higher parts of the country.

As g result of the cooperative work among the General Directorate of Agricultural
Researgh, Agricultural Affairs (extension], State Farms, Soil Products Office and other
related organizations, wheat production and export has shown a great increase during the
near past.

The amount of wheat targeted for export in 1983 is 3 million tonnes.

The cereal research program also plans to work on the agronomic problems of annual
cropping area. As a result of ten years successful breeding, pathology and quality research,
many improved cultivars will occupy the cereal production areas in a very near future.

Summary ‘

In Turkey the area of cereal production has reached its full size occupying about 4
percent of the cultivated land. In spite of an annual population increase of 3 percent, Turkey
produces surplus wheat which is exported, Within the country, wheat is the pringcipal
staple food, as well as the most important source of income for most farmers.
Approximately two-thirds of the wheat growing areas is cropped under wheat-fallow
rotations, the remainder being made up of annually cropped areas in higher rainfall
regions, or irrigated fields in dryland zones.

The Mational Cereals Research Project was initiated in 1969 as a country-wide
coordinated research program aimed at producing improved varieties and developing a
series of favorable cultural practices. An important component of the breeding program is
waorking to develop disease resistant varieties. The problems related to cereal production
are most complex in the wheat-fallow production zones and tharefore, most of the
agronomic research has concentrated on these areas. In addition to the research
component, there is a large network of extension personnel located throughout the cereal
growing areas of Turkey.

In general, cereal farmers in Turkey have proven to be receptive to the introduction of
new practices and varieties. Land preparation and crop management practices show a high .
degree of variability. Seed drilis are used by most farmers, but because of poor seedbed !
preparation, high seeding rates are used. Fertilizer is used by most farmers. However,
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1. Areas

350 mm trrigated
{000 ha) (000 ha)
Bread wheat 2.581 191
Durum wheat 97 7
Barley 3.004 235
2. Production
350 mm Irrigated
(000 t) (000 t)
Bread wheat 4.307 491
Durum wheat 128 14
Barley 4.806 647
3. Yield
350 mm Irrigated
(t/ha) (t/ha)
Bread wheat 1.668 2.575
Durum wheat 1.319 2.000
Barley 1.599 2.753

Yields have recently risen. In the past crop, yields in the west part of Andalucia have risen
to 5800-6000 kg/ha, mainly due to the newer varieties Anza, Yecora, Cajeme 71, without
irrigation.

4. Promising varieties in different regions.

Ebro Region

Bread wheat; “*Anza”’, “Aragon 03"

Durum wheat: “"Abadia”.

Barley: "Aibacete’”, "Alpha”, "Hop", "Secal 17, “Tina", "Zaphir"".

Duero Region

Bread wheat: “Alcazar”, “Almirante”, "Bastién”, "Boulmiche’, “Talento".
Durum wheat: “Abadia’”’, “Cocorit"",

Barley: “"Egea’, “Ribera’".

Central Region

Bread wheat: “Bastién’’, “Castan”, ‘Mahisa 13", “Boulmiche’, “‘Partizanka’’.
Durum wheat: “Abadia”, *"Cocorit"".

Barley: "Abel”, “"Albacete’”’, “Alpha”, “‘Précoce de peuple”.

Andalucia

Bread wheat: “Anza”, “Cajeme 71", “"Castan”, “Yécora'"
Durum wheat: “Crane”, “Cocorit”, “Mexicali'".

Barley: “Abacus”, “Bolare”, "Hassan”, “Georgia”, “Logra”.

Extremadura
The same varieties of Andalucia and also the bread wheat “Marca’’ and the durum
wheat “Esquilache’’.

5. The most important diseases are:

Wheat: Puccinia striiformis, P. recondita, P. graminis, Erysiphe graminis, Septoriatritici
and 8. nodorum, Heterodera major.

Barley: Erysiphe graminis, Rhynchosporium secalis, Helminthosporium gramineurn, H.
sativum and H. theres, Heterodera major.
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6. The most important pests are:
Wheat: Several Aphids, Mayethiola sp.. Aelia sp., Eurygaster sp., Qulemma sp., C‘ephus
sp., Tipula sp.
Barley: Cephus pygmaeus, Oscinefia trit.

7. Normal sowing and harvest time
Dates of sowing time: 15 November to 1 February in dry lands.
1 February in irrigated soils.
Dates of harvest time: 20 May (S.E.) and 15 August {N.)

8. Percent of area sown in rainfall areas are:
93 percent of wheat and 97 percent of barley.

1. DATA FROM EXPERIMENTAL STATIONS AND FARMER YIELDS

A. Agricultural practices carried out on experimental fields and research stations.

As a rule, research on agricultural practices is not very developed in our country.:

1. A program on minimai tillage by use of direct sowing is starting inthe INIA. So far}, no
reliable experimental data are available to provide information to farmers.

INIA, private firms and Administration services run trials on rates of fertilizing, pla nting,
herbicides and pesticides.

Some trials have been conducted by sowing variety mixtures to achieve highest yldlds

2. Some information can be obtained from INIA Annual Reports and from several private
agricuitural reviews.

3. For 3 years now, SEA (agricultural extension service} and "'Direccién General de la
Produccién Agraria”, have been publishing the results of the “Redes Regionales”
(Regional Networks) of vield trials with environmental observations and other, The results
reach the farmers through the extension service man,

B. Farmers

With the fallow system 3-4 land preparation tillages precede sowing, the last one taking
place at planting time. In continuous cultivation one pass less is given (2-3). Fertilizer is
applied 2-3 times; first time before sowing and a second and third time with nitrogen
during the growing season.

Generally, fertilizer is applied by centrifugal spreaders. The use of liquid fertilizers is Iess
frequent and that of localizing machines is rare.

About 95 percent of the extension is drilled by sowing machine. Broadcasting sovqi ng
machines are rare and aerial sowing is still rarer.

Progressive farmers use chemical conirol of broadleaf weeds and 30 percent of those
who are undeveloped, do so. For about three years now, chemical control of grasses is also
widespread.

Farm yields maxima and average (Kg/ha).

350 mm rain irrigated
i
Bread wheat 6.000 1,700 8,000 3,000 !
Durum wheat 4,000 1,400 6,000 2,500
Barley 5 5600 2,500 7.000 3.200

C. Difficulties confronting farmers

1. Equipment and machinery for land preparation and costs.

Usually the farmer has enough and sometimes an excess of horse power/ha but hasnot
the proper implements. He frequently has no reserve capital available.

Price for length unit of the implements used is:
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Type of implement Cost of 1 lineal meter

Pts. $ USA
Subsoie piough 60.000 867
Moldboard plough 40,000 571
Harrow 18.000 257
Rotovator 40.000 571
Fertilizing machine 6.000 85
Sowing machine 650.000 714
Sprayer 6.000 86
Combine 200.000 12,857

As we can see, these prices are very high.

Additional data: 1 HP of tractor amounts to Pts. 13000 ($191) and 1 m2 of barn costs Pis.
8.000 (s117).

2. As regards fertilization in very dry land where fallow is used, the farmer provides 50
percent of the necessary amount of nitrogen and the rest is provided by nitrogen fixation,
nitrification and by air N drawn by rain.

Costs are as follows:

1 kg N Pts. 40 ($0.58); 1 kg P,O;, Pts. 33 ($0.48), 1 kg K,O Pts. 16 {$0.23).
Compound, complex and liquid fertilizers are cheaper.

3. Seed supplies and prices

Drilling by machine at an average rate of 180 kg/ha is used in dryland with rains,
350mm, and 200 kg/ha under irrigation.

When sowing by hand, the rates reach 220 kg/bha and 240 kg/ha respectively. Seed
prices may range between 23-25 pts./kg {$0.33-0.386) for breadwheat, 25-28 pts./kg
{$0.36.0-41) for durum wheat and 20-24 pts./kg ($0.29-0.35) for barley.

4. Herbicide supplies and prices

For broadieaf weeds2,4-D amineis used at a rate of one litre/ha which costs 500 pt.
($7.35). The treatment of one ha amounting to pts. 700 {$10.3). Aerial treatments are
economically worthwhile from 200 ha on, but it is sometimes difficult to have them applied
at the right time.

For grass weeds, Dicloropropano (Dicuran) is used. It costs 1.000 pts/litre ($14.7) atthe
rate of 2 litre/ha. Trialates cost 900 pts./kg{$13.23) and are used attherate of 1.5kg/ha.

5. Labor supply and prices

Main tillage is done with 70-80 HP tractors and the cost amounts to 800 pts/per hour
{$11.76).

Secondary tillage is done with 50-70 HP tractors and it costs 700 pts/per hour ($10.29).
Harvesting is performed with a 14 foot (4.20 m) harvester, and it amounts to 1,300 pts/per
hour ($19.11). Pesticide treatments cost 400 pts/per hour ($5.8).

6. Difficulties

After sowing, formation of crust is very usual and causes difficulty in emergence. It is
sometimes necessary to break the crust by means of pioughing or irrigation.

In the Duero and center areas some late frosts are common until the beginning of May.

The-dew is a major problem for harvesting since it delays the time to use the combine.
The harvest is dried from 10-11 a.m. until 11-12 p.m. There is a shortage of qualified
workmen to do this job.

7. Post harvest problems

The government is capable of storing the whole harvest in an average year, and the
farmers can store sixty percent, which is going to be used for their own requirements.
There are.usually storage problems in those years of above average harvest.
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D. Production

1. Normal vields and prices for wheat

The usual harvest for the country is: 1.400 kg/ha for durum wheat and 1.700 kg/ha for
bread wheat, The average price is 15-17 pts./kg {$0. 22-0.25) for the former and 14-20
pts./kg {$0.20-0.29) for the latter. The price for the seeds is 23-25 pts. ($0. 33—0 36) for
bread wheat and 25-28 pts. ($0.36-0.41) for durum wheat.

2. Yield and price of straw :

Straw means around 1.3 of the total harvested grain in wheat and 1.1 in barievr. The
packing is made by contract with a cost of nearly 7 to 8 packs for each one. b

The sale price of 1 kg straw ranges between 0.5 and 0.6 pts. :

.

E. Other constraints, :
Since three years ago, the SEA (National Advisory Service) has kept a complete nel\Nork
of yield trials with commercial varieties of both wheat and barley. In spite of this, usually
the farmer has doubts about which varieties to sow.
Another fact which affects the yield is the great change of the climatical condltlonsfrom
one year to another. It is almost impossible to predict the appearance of rain and it is
difficult as well to know the consequence of applying more or less fertilizers,

. MANPOWER

Manpower available for:
Research in bread wheat, durum and barlev 50 BSc, 31 MSc and 16 PhD. |
2 Research in breeding, agronomy, pathology and others: 31 BS¢, 22 MScand 15?PhD
3. Extension personnel: 300 BSc, 300 MSc and 50 PhD.
4. Others: 20 BSc, 10 MSc and 4 PhD.

IV. FACILITIES

The government and other parts of the establishment have a wide law about loans and
grants in order to protect agriculture and also they have technical advice. Its spectrum is
wide but not complete. Private banks work together with the government in such loaris and
grants. The SEA (Agricultural Advisory Service) has more than 700 agencies spread all
over the country to give technical assistance to farmers.

The concentration of demonstration plots has been done in about 50 percent of the
villages of the whole country and it has raised the production between 20 and 30 percent.

V. FUTURE PLANS FOR INCREASING CEREAL PRODUCTION %

The aims to achieve are the following: ]

1. To increase the importance of plant breeding;

2. To promote an improvement of the cultural techniques such as; sowing rate, femhza—
tion, irrigation, pest and disease control;

3. To enlarge the microtrials network within the plant breeding programs prlor 10 the
macrotrials;

4. To make possnble the elaboration of the recommended varieties list as soon as
possible and to increase the spreading of the new varieties among the farmars.

o
Summary ‘

The principal winter cereals in Spain are bread wheat and barley. More than 90 percent
of the crop is rainfed. Yields of non-irrigated bread wheat and barley in 1976 werd 1668
kg/ha and 2675 kg/ha respectively. Many varieties are grown in Spain, asthere aré wide
variations in agro-climatic conditions. The principal wheat diseases include rusts, powdery
mildew and Septoria spp. In barley, powdery mildew, scald and Helminthosporium spp. are
important. Nematodes cause damage to both crops. In addition several insect pestsattack
the crop occasionally,
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There are several difficulties confronting the Spanish farmer. Although he may have a
tractor, he may not own the proper cultivation tools. Seedingis not generally a problem; the
crop is 95 percent seed drilled and certified seed is available. Although many farmers use
chemical weed control, there are still large numbers who do not. Broadleafweed control is
more general, but grassy species are sometimes also controlled. Other problems
encountered include crust formation after seeding, frosts and dew at harvest which delay
combining. Postharvest storage problems oceur in years when the harvest is exceptionally
good; otherwise there are few losses.

Future plans to increase cereal production include the following steps: as improved
cultural practices are identified, the extension service will make greater efforts to promote
their adoption by farmers. Another important function wiil be a more concerted effort to
provide farmers with information about new varieties, and promote their acceptance.



CONTRAINTES LIMITANT LA CEREALICULTURE EN ESPAGNE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé tendre etl’orge sontles deux céréales d'hiver importantes cultivées en Espagne et
90% des cultures sont faites sans irrigation. En 1976, les rendements étaient de 1668
kg/ha pour le blé tendre et de 2575 kg/ha pour l'orge. De nombreuses variétés sont
cultivées en Espagne du fait des différentes zones agro-climatiques. Les principales
maladies affectant le blé sont les rouilles, I'oidium et la septariose; pour I'orge ce sont
F'oidium, I'helminthosporiose et la rhynchosporiose. Les nématodes entrainent des dégats
pour les deux plantes et en cutre plusiers insectes attaquent occasionellement les plantes.

De nombreuses difficultés font face aux céréaliculteurs; ainsi, il existe des tracteurs
mais pas toujours des accessoires et tous les agriculteurs n'utilisent pas les hésherbanis
chimiques. Par contre, la fourniture de semences séléctionées ne pose aucun probléme et
la majorité des semis se fontau semoir mécanique. La formation d’'une crofite aprés semis,
les gélées, et rosées lors de la moisson sont des problémes que rencontrent de méme les
agriculteurs. 1l existe de méme des problémes de stockage des récoltes qui peuvent
entrainer des pertes postmoisson (surtout lors de bonnes récoltes),

Les projets futurs d'amélioration de la production incluent les étpaes suivantes: |dent|f|-
cation des techniques culturales améliorées, puis vulgarisation de ces techniques en
niveau des agriculteurs par les services de vulgarisation; de plus, de l'information des
fermiers est une visée importante et cela devra permettre une plus facile acceptlon parces
derniers des variétés améliorées.
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CONSTRAINTS TO CEREAL PRODUCTION
AND POSSIBLE SOLUTIONS IN IRAQ

Yousif A. Hermis and Sabah A.A. Hussain®*

Area and Production

Irag is situated between 292 - 372 {atitude N and 392 - 482 longitude E with a rainfall
varying from 50 mm in the south western deserts to about 1000 nmim in the northern hills,
and is received from November to April. The summeris hot and dry. The climatic conditions
range from arid to semi-arid. The absolute minimum and maximum temperatures range

* Assistant Agricultural Engineers, Cereal Division General Committee For Applied Agricultural Research, Abu-
Ghraib, Baghdad, Iraq.
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from 112 C to 502 C. Frost is received in the winter in the plains and there are spells of
snowfall in the northern area.

Of the total area of 44 million hectares, 12 million are arable. About 3.5 million hectares
are annually cropped. Cereals occupy about 80 percent of the cropped area in which wHeat
and barley account for about 95 percent of area and production. About 70 percent wheat
and 47 percent of barley areas fall in the rainfed zones. Both bread and durum wheat
species are grown; durum occupies 10-12 percent of area in the north. In the case of
barley, both 6-rowed and 2-rowed varieties are cultivated.

The wheat and barley areas and production for the last 7 years are givenin Table 1 belbw

TABLE 1. Wheat and barley areas, production and average vields, 1971-72 -

1o 1977-78.
Area Production Average
{ha.} {Ton) {kg/ha.)
Year
Wheat Barley Wheat Barley Wheat Barley
1 2 3 4 <] 6 7
1971-72 1914600 725550 2625300 979600 1372 1352
1972-73 1166100 464100 956788 461800 828 996
1973-74 1655975 546225 1338900 532800 808 976
1974-75 1447750 588225 845400 437000 584 732
1975-76 1517600 599825 1302400 579300 860 964
1976-77 1343775 765000 695700 457700 516 508
1977-78 1590250 775450 909800 617200 572 796

It is obvious from Table 1 that there is yearly fluctuation in the area planted to the two
crops, their total yield as well as the average yields per hectare. This is mainly due to the
rains, whether received timely at sowing or otherwise, as well as the total amount of rain
and its distribution in the growing season. As most of the wheat area (70 percent) is
rainfed, compared to barley (47 percent), sothe total production as well as the average yield
per ha of wheat is more variable from year to year. The high yieiding varieties of wheat
occupy the major area in the irrigated (92 percent} and high rainfall area {75 percent). In
case of barley, the high yielding varieties are grown over one third of the total bariey area in
this country.

The main commercial varieties in cultivation are:

Wheasat (bread and durum)}

a. Irrigated and high rainfall area: Mexipak, Abu Ghraib 1, Inia 68, Aras, Jori C 69, C0¢0rlt
C-71 and some other local varieties.

b. Low rainfall area: Saberbeg, Mexipak, Inia 66 and some other local varieties.

Barley

a. Irrigated and high rainfall: Arrivat, Numar CM67, Clipper, and some other focal
varieties.

b. Low rainfall area:sArrivat, local black barley and other local varieties.

Promising Variety Lines in the Different Zones.
irrigated area:

a. Bread wheat: Fath, Mexicali 24 X Ajeeba, C208 X Bajio, We X ¢cno’'S’ X Gallo’S" and
Emu'sS’.
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b. Durum wheat: Cocorit‘'8’, G 'S, Gs 'S and Gs'S'-Ddwarf, 515 X G'S", Cocorit C71 and
Maghrabi.

c. Barley: Giza 121, Minn. 126-CM6&7, CM&7-U.Sask, Clipper {2-rowed), Weah {2-
rowed) and Prior (2-rowed).

High rainfall area:
a. Bread wheat: INIA 66, Fath, INIA “S” X Napo 63, Emu’S’ and C208 X Bajio.
b. Durum: Cocorit'S’, Mexicali, Maghrabi and Jori.
c. Barley: UPBS - 1233-4 and Composite Cross 89.

Low rainfall area:

a. Bread wheat: INIA'S* X Napo 63, Mex 24 X Ajeeba, LermaRojo X Son 64, Fath and INIA
66.

b. Durum: Ger - V2469, (BYE?-TC) (TACE), Essai-6A and Mexicali.

c. Barley: V. Well, CM67-U-Sask 1800-1-Pro-CM67.

Major Disease Problems in Different Production Zones (Wheat and Barley)

Irrigated:
Rusts (leaf and stem rusts), powdery mildew and Septoria are the common wheat
diseases. Only the smut (loose smut) is sometimes the problem.

High rainfall:
Smuts, rusts, powdery mildew and Septoria are the common diseases. Of these, covered
smut and leaf rusts are more commaon.

Low rainfall:
Diseases are not so serious a problem in the low rainfall areas. Moisture is the most
important limiting factor for production of crops.

Majar Insects (Wheat and Barley)

Irrigated:
Aphids are among the most serious insects in the irrigated area, both on wheat and
barley. Suny bug has been observed.

High rainfall:
Aphids are aiso becoming serious in high rainfail area. Suny bug is also present,
particularly on wheat.

Low Rainfall:
Again there is less problem of insects in the low rainfall area.

Normal Sowing and Harvest Times

Irrigated:
Normal time for wheat sowing is from November 1 to 30.

Wheat:
Harvesting of wheat starts from May b and continues to about June 20.

Barley:

Normal sowing of barley starts from the first of October and continues to the end of
November. Barley harvesting starts from the middle of April and continues to the first week
of June.
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High rainfall area:

Wheat: :
Middle of October to end of November. Harvesting of wheat is from the first week ofdune
to the end of July. :
Barley:
Sowing is from the middle of October to the end of November. Last week of May té first
week of July is the harvesting period.

Low rainfall area:
Wheat:
Sowing is from middle of Qctober to end of November. Harvesting is third week of Mayto
the end of June.
Barley:

Sowing is from middle of October to the end of November. Harvesting is from first week
of May to the second week of June.

Percent of area sown in different rainfall areas or to irrigation {percentages).

Less than 350 mm More than 350 mm Irrigated
Wheat 60 10 30
Barley 39 8 b3

Agricultural practices carrisd out on experimental fields and research stations.

Wheat {bread and durum)

Land preparation: The land should be ploughed 1-2 times and then disked twice and
finaily levelled. Phosphate fertitizer is applied before sowing and thoroughly mixed mthe
soil.

Sowing: Should be done in rows with seed drills. Seed rate should be 100 kg/ha. Higher
seed rate is used in case of durum and slightly lower in case of bread wheat. Also in dry
areas, seed rate is high.

Weed control: Herbicides tike 2,4-D should be used for broad leaf weed control. With the
new varieties and use of high doses of fertilizer, weeds have-become a serious problem

Irrigation: 4-6 irrigations should be applied in the irrigated- area. :

Fertilizer appiication: )

Irrigated area, 120 N 40 P205/ha; i
High rainfall area, 120 N B0 P205/ha; : . !

Low rainfall area, normally no fertilizer is applied to wheat and barley in low rainfali
areas.
Insect control; Aphids should be controlled with insecticide, particularly in |rr|gated and
high rainfall areas.
Harvesting: Should be done at proper maturity. Delays in harvest may cause shattermg
of the crop.
Drymg The wheat and barley grains should be dried to 14 percent maisture béfore
storing. ‘ _
Seed storage: The stores should be cleaned and fumigated before storing the seed.
During storage, the seeds should be checked for insect attack and fumigated if neceskary.
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Barley

Land preparation: Land should be prepared as is the case for wheat.

Sowing: Barley also should be sown through seed drills. Seed rate should be used from
100 kg - 120 kg/ha.

Weed control: Weeds must be controlled through herbicides in order to get good yields.

Irrigation: About 4-5 irrigations are sufficient for barley.

Fertilizer application: Normally no fertilizer is applied to barley but if the cropis grown on
poor land, a dose of 20 kg N+ 10 kg P05 will give good results. When semi-dwarf varieties
become available the recommendations will change.

" Insect control: In case of severe attack of aphids, the ¢crop must be protected.

Harvesting: Crops should be harvested at proper maturity. Delayed harvesting may
cause shattering and reduction in yield,

Drying: The seed should be dried thoroughly to 14 percent moisture before storing.

Seed storage: The seed should be stored in clean insect free stores. If needed the store
should be fumigated before storing the seed in it.

Package Developed from Research Station Results on Farm Trials

Wheat

Seed rate trials: 60, 80, 100 and 120 kg/ha seed rates were tried for three years; 100
kg/ha has been found to give the bestyield under irrigation; in the rainfed areainthe north
120 kg/ha is found to be the best seed rate.

Sowing-date trials: The month of November (preferably the later half} under irrigation
and mid-October to first week of November under rainfed conditions are the best wheat
sowing times.

Method of sowing: The common practice of the hig farmers in cooperatives and state
farms is to sow by drill and irrigate immediately (under irrigation) or wait for the rains
{under rainfed conditions). Some small farmers still use broadcast. At the research sta-
tions, ali trials are planted in rows by manually drawn implements. The line-sown or drilled
crop gives better germination and yield.

Irrigation trials; Usually 4-5 irrigaticns are applied to wheat during the normal season
and 5-6 irrigations in a dry season.

Time of application of nitrogen to improved varieties: In irrigated areas a dose of 60
N+ 40 P,0; kg/ha was found to be the best. In high rainfall areas, a doseof 120N+ 80 P,0,
kg/ ha produced the best results. However, the application of potash fertilizer is still under
investigation.

Barley

Nitrogen and phosphorus are needed by Arrivat and Giza 121 (6-rowed) barley in
irrigated and high rainfall area: in irrigated areas on fallow land, there is no significant
difference in yield of the fertilized and unfertilized treatments when barley is planted after
maize; then a dose of 80 N+ 80 P.0; kg/ ha produce the bestresults. In case of high rainfail
areas, the trend is the same with the only difference being when the soils are slightly poor
and need more N, .

Nitrogen and phosphorus needed by Clipper (semi-dwarf, 2-rowed) in irrigated and
rainfed areas: this is the first year of the experiment.

The effect of cutting on yield (grain and forage) and quality of barley variety Arrivat
(irrigated and rainfed areas): a total of six different treatments were compared and it was
found that treatment with 40 N+ 40 P,0; kg/ha produced the best results. However, the
economics of the experiment have not yet been calculated.

Yield Results Achieved in Experimental Trials
Wheat varietal trials in irrigated areas (Abu Ghraib, Qadissiya etc.)

Varieties trials {bread) Highest yield was obtained from Fath, 3952 kg/ha.
Varieties trial (bread, durum): Highest yielding variety was Abu Ghraib, 4084 kg/ha.
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Varieties trials (durum): Highest yield was given by Cocorit C, 4780 kg/ha.

Varieties Trial (durum): High yield was produced by Cm-18584-1Y-1Y-DY, 3416 kg/ha.

There were several other international and regional yield trials and nurseries grown and
selection made.

Wheat varietal trials in high rainfall area {Bakrajo)
Varieties trial (bread, durum): Highest yield was given by Abu Ghraib, 3680 kg/ha.
Varieties trial (durum); Highest yield was produced by variety Mexicali 'S’, 4164 kg/ha.
Varieties trial (durum): Highest yield was given by Cocorit C71, 4086 kg/ha. '
There were many other regional vield trials and nurseries grown in this area &nd
selection made. '
Wheat varietal trial in low rainfall area (Talafar)
Varieties trial {bread); Highest yielding variety was INIA X Napo, 2504 kg/ha.
Varieties trial (bread, durum): Stork ‘S’ gave highest vield, 1480 kg/ha :
Varieties trial {durum): Highest yield was obtained from variety Mexicali ‘S’, 1944 kg/!ha
Varieties trial {durum). Highest yield was given by 21563-AA'S’ X Fg'S’, 2468 kg/ha.
There were many othér national and international yield trials and nurseries grown hnd
selection made,

Barley variety trial in irrigated area {Abu Ghraib, Qadissiya)

Barley varietal triai (6 varieties). Highest yield was produced by variety Numar, 3400
kg/ ha.

Varieties/lines triak Highest yields were produced by variety Beecher, 3520 kg/ha and
DPBS, 3248 kg/ha.

Varieties/lines trial {2-rowed): Highest yielding variety was W1-2291, 2376 kg/ha.

Varieties/lines trlal (6-rowedj: Highest yielding variety was Minn. 126-CM67, 4328
kg/ ha.

Varieties regional yield trial: Variety Pro mesa - Arrivat gave the highest yield of 3348
kg/ bha.

Several other nurseries and regional trials were grown and selections made.

Barley varietal trial in high rainfall area {Bakrajo, etc.)
Barley varietal trial (6 varieties): Highest yield was obtained from Arrivat, 4040 kg/ha
Varieties/lines trial: Variety UPBS5-1233-74 gave the highest yield, 5464 kg/ha.
Varieties/lines trial (2-rowed): SV-Mari-CM67 produced the highest yield of 4632
kg/ha.
Several other international yield trials and nurseries were also grown from whrch
selections were made,

Barley varietal trial in low rainfall-area {Talafar, etc.} !
Barley varietal trial (6 varieties); Highest yielding, 1808 kg/ha was Giza 121. ;
Varieties/lines barley trial: Highest yield was obtained from variety CM67-U-Sask, 2820

kg/ ha.

Varieties/lines barley triat{2-rowed): Variety Aurore- Esperance gave the highest yle}d

2744 kg/ha. §
Several other international nurseries and yield trials were also grown from whlch

selections were made.

Farmers;

Land preparation: the farmers normally plough, disc and then sow the crops {wheat and

. barley). A good farmer will attend to the levelling too.

Sowing: In irrigated and high raintall areas, nearly 60 percent of farmers sow by drills,
whereas, in low rainfed areas, 90 percent of farmers sow by drills.

Weed control: Very limited area of wheat and barley is sprayed by Government for weed
control. The Government is increasing the efforts for control of weeds in the major areas in
the near future.
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Irrigation: Farmers apply 5-6 irrigations to wheat and 4-5 to barley. Sometimesthey may
over-irrigate and sometimes they may not apply the irrigation at the critical stages.

Fertilizer application: The recommended dose for irrigated area for wheat is 120 N+ 40
P,05 kg/ha. High rainfall area is 120 N+ 80 P,0;. In pilot project area, which is covering
more and more area, the exact dose is applied. Some 20 percent of area is fertilized.

Insect control: So far there is no serious problem of insects, except aphidsin some areas.

Harvesting: 80 percent of the area is harvestad with combines, and 20 prcentis manually
harvested, mainly in the rainfed area.

Drying: The seeds are normally dried.

Seed storage: Most of the wheat is purchased by the Government and stored in Govern-
ment stores. Simitarly most of the barley is purchased and stored by Government.

Farm yields maximum in different zones (kg ha).

Less than 350 mm More than 350 mm irrigated
Wheat 676 kg/ha 945 kg/ha 1279 kg/ha
Barley 600 kg/ha 823 kg/ha 1156 kg/ha

Difficulties or Problems Confronting Farmers

1. Equipment and machinery for land preparation and costs. - Partof the machinery and
equipment for land preparation is provided by the government and the cost of it is
subsidized up to b0 percent.

2. Fertilizer supply and prices. - The government is supplying both the nitrogenous and
phosphatic fertilizer to the farmers at the subsidized rates. The actual prices of urea,
ammonium sulphate and triple superphosphate are 22.5, 15.5 and 38 Iragi Dinars,
These are subsidized 50 pergent.

3. Seed supplies and prices. - About 15 percent certified seed is supplied by the
government, and the price is 69.6 1.D. It is subsidized by the government - up to 20
percent which comes to 55.6 I.D.*

4. Herbicide supplies and prices. - The government is providing a free service of weed
control, and the area covered in 1977-1978 was about 50,000 ha.

5. Labor supply and prices. - As sowing and harvesting of wheat and barley is mechan-
ized, so there is less problem with regard to these two operations. For irrigation, and
other operations, there is shortage of labor. One laborer will cost 1.5. 1.D. per 8 hours
work.

6. Difficulties encountered during the growing season and at harvest. - There is still
some problem of machinery both for preparation of land and harvesting of the crop
at the proper time.

7. Postharvest problems. - The government is purchasing the major part of the produce,
but still there is some storage problem which will be solved in the near future after
completion of the several silos and stores which are under construction. '

Production:

Normal yields and prices for wheat:
Bread wheat= 45 1.D./tonne
Durum-= 49 \.D./tonne
Barley= 43 |.D./tonne

Yield and price of straw: Yield of straw varied with the varieties {25 - 50 percent of grain
yield). The price per tonne of wheat and barley straw is 17.5 I.D./tonne.

*One l.D.=3.23 USs,
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Other constraints:

Weed control, particulariy in irrigated and rainfall areas, has to be done on the entire
area by both herbicides and rotations. Research in drylands needs more concentration,
particularfy on moisture conservation and rotation, :

. 1

Manpower available for: i

1. Research in bread wheat, durum and barley - Ph.D. 1, M.Sc. 2, B.Sc. 17-20. Tﬂese
staff members are helping in research on other crops too.
2. Research in breeding, agronomy, pathology and others. - Inall these disciplines tlhera

: is need for more trained staff. The available trained staff is about one third of the total

actuatly required.
3. Extension personnel. - There is a need for training of extension personnel as well.
4. Others. - The cooperation between different disciplines is under way and it may prove
very useful for the entire research of field crops, mcludlng wheat and barley research
work.

Facilities

Availability and limitations. - As compared with the research work in hand, the avallable
number of trained personnel is only one third of the total required. Training programme of
the staff is going on but it needs acceleration. Similarly, some more facilities are needed in
the form of equipment and machinery for planting, weeding. harvesting and cleaning ot
seed of the experimental plots and also laboratory equipment for seed technology.
Availability of laborers for working in the experimental fields is becoming aproblem. Sinall
machinery suitable for such work will ease the situation.

Future plan for increasing cereal production.

The future plan for increasing cereal production includes:

1. To re-organize the present research work in such a way that we get:
a. Drought resistant varieties for the low rainfed area of the country.
b. Sait tolerant wheat and barley varieties for the middle and southern regions of
Iraq.
¢. Long duration wheat and barley varletles for sowing 7-10 days earlier than notmal
sowing time and thus cover slightly more area and at the same time avoidthe dahger
of shattering, by giving some more time to the combine harvester for umely con1ple-
tion of the harvesting operations.
d. Normal duration varieties of wheat and barley for normal sowing in the northern

-and southern zones.
e. Short duration varieties of wheat and barley for late sowing and the double
. cropping rice area in the country.

2. Training of more research staff in breeding, agronomy, pathotogy, seed increasaand
guality testing work.

3. Training of the extension workers so that they can speedily pass on the research
findings to the farmers.

4. Qrganization of the team research work. At present, the various dlsmphnesf like
breeding, plant pathology and agronory are working independenitly. A reorgamz@tlon
schemae is under way in which efforts will be made to inculcate the spirit of teamwyork.

5. The seed multiplication, certification, storage and distribution work also requires
some streamlining. At present .the new varieties are not speedily reachmg the
farmers,

6. There is a great need to include testing of the new technology {wheat and b;rley
micro- and macro-plot trials, semi-commercial trials, fertilizer trials and 8o on) in the

-farmers’ fields. At present, the research staff is not conducting any experlmenjs on
farmers’ fields; thus the flow of irformation to the farmer is very slow. There is great
need to strengthen the research cadre and enable them to hetp the extension staff in
aducating and acquamtlng the farmer wnh the new technology . |
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Summary

0f 3.5 million ha annually cropped in Iraq, cereals occupy some 80 percent. Almost allof
this is wheat and barley, usually in areas receiving less than 350 mm of rainfail. Ninety
percent of the wheat crop is bread wheat, with smaller areas of durum being found in the
North. The wheat crop is 70 percent rainfed, while the barley crop is only 47 percent
rainfed. Improved high yielding cultivars occupy most of the wheat area, especially in
higher rainfall and irrigated areas. With barley only about one-third of the area plantedis to
newer varieties. Principal wheat varieties include Mexipak 65, Abu Ghraib 1, Inia 66, Jori
C69 and Cocorit C71. The Jeading bar!ey varieties include Arivat, Mumar CM&67, Clipper
and various lecal types. Many promising lines are currently being tested in triais around the
country. The major diseases of wheat and barley in Iraq are leaf and stem rusts, powdery
mildew, Septoria sp, and smuts. However, in the low rainfall areas, diseases are less
important and do not usually cause large Josses. Aphids constitute some problem in high
rainfall areas, but insect damage is not usually very serious in drier areas.

The resuits of field trials have indicated a set of cultural practices which are recom-
mended to the farmer. Operations such as land preparation, seeding, weed control and
fertilization are included, These recommendations are modified for various climatic condi-
tions in different parts of the country.

There are various problems confronting cereal farmers in Jraq. Machinery and equip-
ment for land preparation, seeding and harvesting are very costly. There are however,
government subsidies for some kinds of land preparation tools. There are also government
subsidies for fertilizers, making these more affordable to the farmer. In the case of
herbicides, high cost coupled with lack of application equipment resultinonly asmall area
being treated. There is some lack of post-harvest storage space, although efforts are
underway to provide more silo space.

Future plans call for increasing the number of research and extension personnel.
Producing varieties with greater drought resistance and sait tolerance is another important
area of work. An improved seed production system, and the use of on-farm trials and
demonstrations are two other areas where more effort may lead to increases in cereal

production.



CONTRAINTES LIMITANT LA CEREALICULTURE EN IRAQ
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé
Les céréales occupent 80% des 3,5 millions d"hectares cultivées chague année en lraq.

Lebléetl'orge sontles céréales les plus cultivées surtout dans les zones récevant moins de
350 mm de pluies par an. 90% du blé cultivé est du blé tendre avec une trés faible zone
emblavée en blé dur dans le Nord du pays. 70% du blé est cultivée sans irrigation
supplémentaire alors que seulement 47%de I'orge 'est. Dans les zones irriguées ou a forte
pluviomeétrie, les fermiers utilisent paur le blé des variétés améliorées a trés fort rende-
ment alors que 'orge seulement le tiers de la superficie emblavée en cette plante utilise
des variétés nouvelles. Les principales variétés de bié cultivées sont Mexipak, Abu Ghraib
1, Inia 66, Jori 89 et Cocorit C71; pour I'orge ce sont Arivat, Numar CM67, Clipper et de
nombreuses variétés locales. (Des variétés prometieuses sont 1estées a travers tout le
pays.)

Les maladies principales sont pour ces planies les rouittes brune et noire, i"gidium la
septarioses et les charbons. Toutefois, dans ies zones a faibles précipitations, les maladies
ne sont pas trés importantes et entrainent peu de dégats. Les aphidés constituentun léger
probléme dans les zones a forte pluviometrie mais dans les zones séches les dégats dus

aux insectes ne sont pas trés sérieux.

Suivant les différentes conditions climatique du pays, de techniques culturales sont
recommendées aux céréaliculteurs et elles incluent: 1a préparation des sols, semis, le
deésherbage et la fertilisation,

De nombreux problémes s’opposent aux agriculteurs iraguiens tels que le coirt excessif
des machines agricoles {malgré des subventions du gouvernement), des engrais. Pour les
herbicides, le manque d’approvisionnement ajouité au manque de moyens d’application
résultent dans la faible utilisation de ce contrdle des mauvaises herbes. Bien que des
efforts dans ia construction de silos soient fait, il existe de nombreux problémes de
stockage des récoltes.

Les futurs plans visent une augmentation du personnel de recherches et de vulgarisa-
tion, La production de variétés résistantes & la sécheresse et tolérantes au selest aussi un
domaine trés important pour l'accroissement de la production céréaliére. De plus, la
création d'un systéme de production de semences et I'utilisation des essais sur les terres
des griculteurs sont deux autres moyens d‘accroitre 1a production céréaliére.de I'lraqg.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN JORDAN

Zulfijl Ghosheh*

Geograbhically, Jordan lies between latitude 292 33" N and longitude 352 29’ E. The
weather in general is mildly cotd during winter season, where rains last for about four
months {November - early April} and the other eight months are hot and dry.

Jordan has an area of about 93,000 km?2 where 13 percent is cultivable land {about one
million hectares). On the other hand, 93 percent of the total cultivable landis located under
rainfed conditions, where the rest is under irrigation mainly in the Jordan Valley.

Agriculture in Jordan is considered as one of the main elementsof national income, and
about 12 percent of the national income is based on agriculture. According to these
conditions, the volume of agricultural production is still short of satisfyingdomestic needs,
except in the case of lentils and vegetables where some of the production is yearly
exported.

As mentioned before, the total arable land is about one million hectares where
agriculture is practiced in more than 50 percent of this area.

Since Jordan is considered as a dry country, wheat and barley are the main cereal crops
occupying most of the cultivated area and this refers to their adaptation to dry conditions.
According to scarce and erratic rainfall, the total cultivated area and total production vary
from year to year as shown in Table 1.

Durum wheat is the dominant wheat grown and it occupies about 95 percent of the total
wheat area. Feed type barley is the only barley cultivated in Jordan.

Cereals are grown in Jordan in five different zones accordmg io the precipitation, as
pointed out in Table 2,

The main commercial wheat varieties grown are Horani, Nawawi and Fa8; both are
durum and occupy about 75 percent of the total wheat area. On the other hand, DeirAlla 1,
2 and 4 occupy 15 percent, and 10 percent of the area is planted with unknown wheat
varieties,

However, in the case of barley, most of the area is still planted with local varieties, and
these varieties are occupying more than 85 percent of the barley area, whereas the rest of
the area is planted with Arivat, Ogalitsu and Deir Alla 106.

*  Agricultural Rescarch Division, Amman
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TABLE 1. Area and production of wheat and barley planted in Jordan from 1970

t0 1978
Wheat : Barley
Year
Area (ha)) Prod. Area {ha.} Prod.
(Tonnes) (Tonnes)

1970 © 222,840 54,100 35,910 8.100
1971 239.404 162,755 3,860 ' 40,000
1972 223,670 211,400 65,790 38,700
1973 244,120 50,400 40,980 5,700
1974 210,000 180,000 58,540 55,700
1975 140.200 61,900 39,630 13,800
1976 147,220 120,900 51,810 35,700
1977 131,200 56,000 44,070 13.600
1978 137.618 53,743 55,680 16,220

TABLE 2. Precipitation zones, average area, production and yield for wheat

and barley
Wheat Barley
Prec. Zones

Area Prod. Yield Area Prod. Yield

(ha) )] (Kg/ha) {ha} {T} {Kg/ha)
Less 260 mm 40,000 17,000 430 25,000 12,000 480
250-300 70,000 44,000 630 25,000 18,000 720
300-400 60,000 50,000 830 ---
above 400 18,000 20,000 1,110 - ---
Irrigated 6,000 9.000 1,500 --- --- ---

Promising varieties

Since Jordan is a dry country, most of our field trials are located in areas receiving a
rainfall range of between 300-400 mm rain. According to the information obtained from
the trials carried out in these areas in the last few years, several promising wheat and
barley varieties have shown good characteristics such as yield, early maturity, resistance
to lodging, etc. They inciude:

Wheat: Arvand - D. Dwarf - Stork - Cocorit - Line-Cns-Nox ska/Ron ch-348-B(Deir Aila

2 x Hetiya Soda)

Barley. Beecher - Obeez - Composite 259 - Platax SV. Mari - Line 2257/14,

Diseases and insects are considered as a minor probtem in Jordan and this refers to low
precipitation in wheat and barley zones. However, leaf miner and aphids are noticed in high
raintall zones, where rusts {yellow, leaf and stem rust), powdery mildew and blotch
diseases occur, especially in areas receiving late rainfall during April and May.

About 95 percent of the cereals are grown under rainfed conditions and the sowing date
varies from one zone to another, and depends on the beginning of precipitation; most of the
tarmers prefer to sow their seeds after receiving at least 50 mm rain, and this depends on
the cereals zones. According to the location, the sowing dates for cereals are between
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QOctober - December, A few farmers prefer 10 sow in the dust during September - October,
mainly in the low rainfall zones to gain as much of the rain as possible. Harvesting time
lasts for approximately two months from late May - late July, and this is mainly dong by
combine harvesters, except in sloping lands where manual harvesting is normally used.

A package of recommended practices have been transferred to cereals growers through
different aspects to raise the productivity of these crops by using the foliowing techniques:

a. Land preparation
Shallow plowing should be practiced by using chisel or sweep plow between: late
October - early November.

b. Rate and depth of seeding: :
Seventy or 100 kg of seeds are recommended tobe sown for zones receiving be low 50
mm or above 350 mm of rain, respectively. The seeds must be planted to a dept of
about 8 cm, mainly in low rainfail zones. ,

c. Sowing dates:
The best time for seeding is between November - mid-December.

d. Fertilizers:
Nitrogen and phosphate fertilizers should be added to cereals (mainly wheat) at sowing
time to save time and effort.

e. Weed control:
Broad leaf weeds are controlied with 2, 4-D herbicides with 2,4-D low volatile ester
being the best. We recommend it to be used during January - early February after the
tillering stage in the rainfed zones.

In research work carried out at experimental stations and farmers’ fields, we have ob-
tained the following yields, in kg/ha:

Less than More than

Zones 360 mm 350 mm Irrigated
Bread wheat 2000 3000 4000
Durum wheat 1800 2500 .
Barley grain 2000 2500

Farmers’ fields

The common cultural practices used in farmers fields are:

{a}Land preparation: plowing normally starts in September and 1asts for two months. Itis
done by moldboard or disc plow once, followed by broadcasting the seeds and then thedisc
harrow is used to cover the seeds.

{b) Seeding rate: most of the cereals growers use high amounts of seeds per hectare The
rates on kg/ha are;

Less than More than

Zones 350 mm 350 mm  Irrigated
Bread wheat --- 120 150
Durum wheat 80 120 -
Bariey grain 60 80

{c) Most of the farmers still use traditional methods in cultural practices and this & re-
flected in the yields obtained, taking into consideration that rain is the main limiting factor
in cereal zones.

Therefore, wheat and barley average yields are very low compared with other cou ntnes
In kg/ha, they are;
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Less than More than

Zones 350 mm 350 mm Irrigated
Bread wheat --- 1000 1500
Durum wheat 700 1100 ---
Barley grain 600 700 ---

Problems confronting farmers

1. Most of thefield equipment used by farmers is not suitable for seed bed preparationfora
dry region, because all this machinery was designed for irrigated conditions. The cost of
land preparation is very expensive compared with the expected net income from the
farm.

2. Fertilizers are available all year in the market, but their prices are very high, because
most of them are imported except phosphate. Single super phosphate is produced here
in Jordan.

3. Certified seeds are considered as one of the major problems facing growers, because
the total amount of seeds produced by both the government and cooperatives is not
sufficient to cover cereal areas. We are planning to establish a project to produce certi-
fied seeds in cooperation with FAQ and other agencies.

4. Herbicides: the main factors encountered in the spread of herbicides are:

{a)} Unavailability of sprayer equipment
(b) High cost of herbicides

5. Laborsupply:in spite of the high cost of iabor, this problem is not considered a major one
at seeding time or during the growing season. The main problem is encountered by the
farmers at harvesting time, especially in sloping lands where manual harvesting is
practiced. Postharvesting problems are concentrated on the unavailability of storage
tacilities, and most of the ¢ereal growers store their crops inside houses or in the back-
yard.

6. Manpower availability: the research staff working in field crops divisions are very few
compared with the achievements gained in the past years.

Future plans:

The Ministry of Agriculture is aiming to increase the total production of cereal by differ-
ent channels, and an agreement was signhed between the Ministry of Agriculture and the
Faculty of Agriculture and ICARDA to raise the productivity of wheat and bariey in
Jordan.

The project’s title is “Cooperative Winter Cereal Research and Demonstration/Pro-
duction Program” and this was commenced in August, 1978.

Summary

Durum wheat occupies about 95 percent of the wheat area in Jordan, while all of the
bartey is of the feeding type. Principal wheat varieties include Haurani, Nawawiand Fa 8. .
About 85 percent of the barley area is planted to local varieties, the remainder being
planted with Arrivat, Ogalitou and Deir Alla 106. Promising new lines have been identified
having good yield, early maturity, and lodging resistance. Because of the dry climate,
disease is generally not a problem. However, in some areas receiving late rainfall, rusts
and powdery mildew can occur.

A package of recommended agronomic practices has been given to farmers. This
includes specific recommendations on land preparation, seeding rates and depths, sowing
dates, fertilizers and weed control. Many farmers still use traditional production methods,
especially broadcast sowing with very high seeding rates. Research plot yields are 2-3
times those obtained by farmers.

Cereal growers face various problems in Jordan, Purchase and use of machinery and
implements is expensive, and this equipment is not always suited to the dry soils of Jordan.
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Nitrogen fertilizer is expensive and must be imported. Seed production remains
insufficient, although a project is currently being planned toincrease the supply of certified
seed to growers. Weed control is probably not practiced as extensively as it should be due to
the high cost of herbicides and unavailability of spray equipment. Labor supply is aproblemn
in some areas where the crop is hand harvested. Postharvest problems are principally due
to the lack of storage facilities.

In the area of research and extension, more manpower is needed for ongoing projects
and for future expansion of activities aimed at increasing cereal production in Jordan.



CONTRAINTES LIMITANT LA CEREALICULTURE EN JORDANIE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

En Jordanie, tout I'orge cultivé est du type alimentaire et le blé dur représente 95%dela
culture de bié. Parmi les variétés de bié cuitivées on peut citer Haurani, Nawawi et Fa 8;
pour Yorge 85% de la surface cultivée utilise des variétés locales, le reliquat utitisant les
variétés Arivat, Ogalitou et Deir Alla 106. Des lignées prometteuses ont été identifiées et
leurs caractéristiques principales sont un bon rendement, une bonne précocité et une
résistance a la verse. Du fait du climat trés sec, les maladies ne représentent pas un
probléme majeur sauf dans les zones recevant des pluies tardives (oU les rouilles et le
mildiou peuvent apparaitre),

Un ensemble de recommendations ont été faites aux fermiers sur la préparation du sol,
le taux et la profondeur de semis, la date de semis, le désherbage et l'utilisation d’engrais
(les parcelles de recherches obtiennent des rendements 2 & 3 fois supérieurs & ceux des
champs de fermiers utilisant des techniques traditionnelles, le semis a la volée 3 trés haute
densité par exemple). ’

Les céréaliculteurs sont confrontés & des problémes d'achats etd utilisation de matériel
(généralement non adapté aux sols trés secs de la région).

De plus, I'engrais azoté doit étre importé, donc son prix de revient est trés élevé, les
désherbants sont, de méme trés chers et la production de semences reste insuffisante
malgré la mise en place d'un projet visant 8 augmenter {'approvisionnement de graines
controlées, De plus, la main d'ceuvre, dans les régions ol la moissonest faite manuelle-
ment, est insuffisant et le mangue de moyens de stockage posent de trés gros problémes
post-moisson.

Au niveau de la recherche et de la vulgarisation des efforts doivent &tre fournis pour
faciliter I'expansion des projets visant I'amélioration de la production céréaligre.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN SUDAN

Faisal M. Ali*

Wheat production has been practiced in the Sudan from early times, especially in the
northern parts of the country. In an effortto reduce imports much attention has been given
to this crop in recent years. Practically all the country production of wheat is raised under

irrigation.

*  Agricuitural Research Corporation, Wad-Medani



Area:

InTable 1, data are presented for areas in the major provinces devoted to wheat. The total
area sown with wheat shows a continuous increase to 1975-76 and then it decreased. The
decrease was mainly due to the shortage of spare parts, fuel and other agricultural
machineries. Also, it was partly due to poor organization of the available resources.

TABLE 1. Wheat areas in Sudan by Provinces (in feddans) for the period 1968 - 1978

Northern and Blue Nile Kassalla
Crop year Khartoum Province Province Total
Provinces

1967-1968 36,206 79,774 87.475 205,155
1968-1969 25,626 131,830 105,061 262,476
1969-1970 22,068 147,967 120,131 290,116
1970-1971 28.719 150,400 111,280 290,399
1971-1972 20,000 148,000 120,000 288,000
1972-1973 21,000 155,000 72,000 248,000
1973-1974 25,000 274,000 120,000 419,000
1974-1975 27,000 445,000 118,000 598,000
1975-1976 30,000 600,000 120,000 = 750,000
1976-1977 5,115 N.A. 78,435 N.A.
1977-1978 4,869 465,683 71.720 542,272

1 Feddan = 0.42 hectares

Production and yield

Table 2 shows the total production in metric tons for Sudan as a whole and yield in metric
tons per feddan. The improvement in yield per feddan with years, is due to the fact that
better and improved crop husbandry was used. The year to year variability was mainly due
to environmental conditions. ’

TABLE 2. Production and yield of wheat in Sudan for the period 1968-78
{(in metric tons and metric tons/feddan)

Crop year Production Yield
1967-68 87,000 0.408
1968-69 122,758 0.469
1969-70 115,262 0.397
1970-71 162,639 0.559
1971-72 140,000 0.524
1972-73 149,800 0616
1973-74 281121 Q.661
1974-75 246,420 0.441
1975-76 N.A. N.A.
1976-77 N.A, N.A.
1977-78 327,783 0.5687

1 Feddan = 0.42 hectares
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Main commercial varieties
At present the two varieties dominating wheat production are Giza 155 and Mekicani,
with the former variety predominating in the Kassalla province and the larger propottlon of
the Northern province. The latter dominates the Gezira {(Blue Nile Province). {
There are other promising varieties such as Condor and H D 832 which will be rdeased
soon.

Disease and Insects

Wheat is relatlvely little affected by dsseases with the exception of stem rusf:m the
Kassalla province.

Aphids are a problem in all production areas, and aerial spraying of insecticides for
their control is practiced.

Sowing and harvesting times

Late October - early November is the recommended period for sowing, whereas
harvesting is in the second half of February. Due to practical difficulties resulting from
shortage of farm machinery, fertilizer and fuel at the right time for planting, considerable
delays occur in the time of planting and consequently in the harvesting date.

Agricultural practices carried out on experimental fields

In early September a pre-watering is given to the land to germinate weed seeds; then
ploughing is carried out to control weeds. After ploughing, harrowing and levelling are
done until a fine seed bed is obtained. When the seed bediswelllevelled, the seeds (treated
with Aldrex T) are sown by seed drill at a spacing of 20 cm between rows, at a seed rate of
50 kg/feddan. On the other hand, if levelling is poor, seeds are broadcast andthen the land
is ridged to 80 cm so as to facilitate watering.

Only nitrogenous fertilizers are used at the rate of 80 kg N/ha at sowing. Watering
intervalis range between 12 - 14 days.

If aphids reach a sprayable level, they are controlled by the appropriate insecticide.
Harvesting is carried out by the combine harvesters.

With this package of practices, yields as high as 1.5 t/feddan are obtained in the Gezira
Research Station, whereas in the Northern province Research Stations even higheryields
of 2.0 t/feddan are obtained.

The farmers always try to follow the research recommendations, but due to shortage of
farm machinery and other practical difficulties seed bed preparartion is poor and normally
pre-watering to control weeds as well as levelling are not practiced. Hence all agrigultyral
operations are delayed. These delays are reflected in the low yields obtained by the farmers
where the highest yield reported was only 0.661 t/feddan.

Difficulties and Problems Confronting Farmers

Equipment and machinery for land preparation

Generally there are not enough tractors and machinery available for Iand preparatlon in
most of the agncultural areas of the Sudan.

The two major wheat producing areas{the Gezira and Kassalla prownces} have cétton as
major cash crop, and cotton receives priority; consequently the preparation forl wheat
suffers from this bias, especially in land levelling, as there is virtually no proper 1éve!!mg
machinery. . {
Fertilizers :

Most of the problems confrontlng farmers with regard to fertilizers are due to plannmg
and organization, mainly in transportation and storage facilities. Fertilizers are nbrmallv
not available at the right quantity at the right time. {

Seed supply ‘
In the Gezira province, the Seed Propagationri Unit supplies nearly all the seed for their
farmers. On the other hand, in Kassalla and the Northern provinces seeds are supposedto
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be supplied by the Seed Propagation Section of the Ministry of Agriculture, but due to
shortages in cleaning and processing machinery and technical personnel only small
amounts of seeds are supplied to farmers. Consequently most of the farmers keep their
seeds from previous crops. :

Herbicides
At the moment no herbicides are used on a large scale in wheat production areas.

Labor supply

There is no problem in this respect since this crop is fully mechanized. There is great
demand for training centres for technicians handling agricultural machinery. The farmers
take care of the watering operation.

Difficulties encountered during the growing season and at harvest

One of the major difficulties during the growing season is watering. Sometimes the
farmers cannot water their fields at the righttime with the right quantity of water. Also due
to poor levelling of land, most of the wheat field is either in too wet or in too dry conditions
and there is very little which isreceiving adequate watering. The adverse effect of improper
watering is serious especially at the tillering, flowering and heading phases. This effect will
be reflected at harvesting where the wheat field will differ in its maturity and this will result
in delayed harvesting in some parts of the field, or harvesting some parts where the crop is
not fully matured. Lack of machinery and poor management of those available are also
major probiems during harvesting time. Added to this is the shortage of trained combine
harvester drivers and mechanics.

Postharvest problems
There are little postharvest problems since most of the harvested wheat is sent diractly
for milling and negligible amounts are stored.

Production

The average yield of wheat is approximately in the range of 0.40 - 0,66 t/feddan andthe
prices range from 75 - 85 Sudanese pounds/ton.

Since combine harvesters are used, the straw is not collected from the fields. On the
other hand, some farmers use it for their animals in the field.

Other Constraints

Marketing problems

Marketing of wheat is inadequately organized, and pricing of the grain is not made atthe
appropriate time. Also payments to the farmers normally take a long period. These factors
lead most of the farmers to mortgage their ¢cropsto local merchanis atiow prices inorderto
get cash. This system of mortgages has deterrent effects through under-utilization of the
milling capacities thereby encouraging the middlemen group which is an un-productive
sector of the society, and utilization of the limited capacities of the storés so as to get
higher prices at the appropriate time.

Manpower available for:

1. In the various disciplines of wheat research including administration, except
agronomy and breeding, there are about 15 researchers.

2. The number of research workers dealing with the breeding and agronomy of wheat is
about 12. They are in the Agricultural Research Corporation and the University of
Khartoum.

3. Most of the extension services in the Sudan are for all agricultura) crops and there is
no specific extension service for wheat.

4. As for'the extension service, the number of personnel involved in wheat production,
marketing, etc., is unknown. S
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Facilities J .

The facilities for wheat research and production are less than the minimum. Most of the
other limitations are in the agricultural machinery, spare parts, storage capacities, fuel,
transport, availability of credit facilities and marketing.

Future plans for increasing production

Most of the future plans are directed towards horizontal expansion by growing new
lands. With the yield potential of wheat at the research centers, we think that efforts should
be directed towards vertical expansion. This wiil involve less capital expenditure in
agricultural machinery, transport, storage, etc. Vertical expansion will require the better
application of the research findings, availability of fertilizers at the right time and the
availability and efficient use of agricultural machinery. Also, if varieties with varying
harvesting dates are sown, this will help in making better use of the available resources.

Summary

in Sudan nearly all wheat is grown under irrigation. The principal varieties at present
are Giza 155 and Mexicani, and the newerlines HD 832 and Condor, will be released soon.
Diseases generally pose only a minor problem, although stem rust can be serious in
Kassalla province. Aphids are a more general problem, and control by use of insecticides is
practiced. ‘ '

On research stations yields as high as 2 t/feddan are obtained. Highest yields reported
in farmers’fields are 0.66 t/feddan. The gap here is partly due to delays in field operations
due to a shortage of machinery,. fuel and fertilizer at planting time. )

There is a number of problems confronting wheat farmers in the Sudan. Generally,
tractors and land preparation implements are lacking, and since wheat is not as important
a cash crop as cotton, it receives a lower priority for these important operations. Storage
andtransport of fertilizers present a serious problem resulting in the unavailability of these
materials at the proper times. In some areas, certified seed is produced and distributed to
nearly all farmers. In other provinces however, a shortage of equipment and personnel to
produce seed results in most farmers planting their own seed. :

Irrigation of the crop is another area where improvements could increase yields. Poor
land feveling results in either too wet or too dry areas in the fields. This causes problems
during the growth of the crop. as well as later on during the harvest.



CONTRAINTES LIMITANT LA CEREAL!CULTURE EN SOUDAN
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Au Soudan, presque toute la culture de blé se fait sour irrigationn et les principales
variétés utilisées sant le Giza 155 et le Mexicani (HD 832 et Condor seront bientdt livrées
aux agriculterus). En général, les maladies ne représentent pas de problémes, (sauf la
rouille des tiges dans la province de Kassalla) alors que les aphidés sont un probléme
général controlé par I'utilisation d’insecticides.

Alors que les agriculteurs n'obtiennent que des rendementsde 0,66 t/feddan en station
de recherches en enregistre des rendements pouvant se situer vers les 2 t/feddan; ceci
s'explique par un manque de machinerie, de fuel et d’'engrais au moment des semis
{entrainant.un retard dans les opérations agricoles).

Le blé n'étant pas un culture aussi importante que celie du coton, il ne regoit pas les
mémes priorités que ce dernier et cela entraine une non disponibilité de machinerie,
d'dengrais de graines certifiées (saufdans certaines régions) et de personnel, Par contre, la
production étant directement liviée aux minoteries an nd rencontre pas de problémes de
stockage de la récolte.

En général, un mauvais nivellage des terres irriguées entrainent la création dans les
champs de zones trés séches menant 3 une mauvaise croissance des plantes puis 8 une
mauvaise récolte.

Les futurs efforts porteront sur "'augmentation des sufraces céréalieres et sur I'amélio-
ration des techniques culturales telles que: utilisation efficace de la machinerie et des
engrais ainsi qu'un bon transfert des résultats des recherches conduites au Soudan.
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CONSTRAINTS TO CEREAL PRODUCTION AND POSSIBLE
SOLUTIONS IN SYRIAN ARAB REPUBLIC

Y. Swied@* :

The total area of the Syria is 18.5 million hectares of which 8 million hectares is
cultivated land. The total area of wheat and barley is about 2.6 million hectares and it is
located in three zones as shown in Table 1. .

TABLE 1
Less than Maore than
Crop 350 mm 350 mm Irrigated Total Unit
Durum miltion
Wheat 0.48 0.89 0.18 1.65 hectares
Bread
- Grain 0.35 0.66 0.02 1.03
" Barley
Grazing 0.0 - o002 0.03
Total 0.84 1.55 0.22 2.61

It is apparent from this table that 57 percent of the total area is below 350 mm and 9

percent irrigated.
Table 2 shows yields and total production of wheat and barley for theyear 1877-1978.

TABLE 2
Less than More than .
Crop i 350 mm 350 mm Irrigated Yield Production
: : Ton/ha 1000 tonnes

. Durum . .

Wheat 578 682 391 1.1 1651
Bread : .

Barley Grain - 377 - 3:n 21 0.7 729

Barley: . Grazing . = 18 - - 249 13 267

*  Directorate of Agricultucal Research, Damascus
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cultivated land. The total area of wheat and barley is about 2.6 million hectares and it is
located in three zones as shown in Table 1.

TABLE 1
Less than Mare than
Crop 350 mm 350 mm Irrigated Total  Unit
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Wheat 0.48 0.89 0.18 1.85  hectares
Bread
- Grain 0.35 0.66 0.02 1.03
Barley
Grazing 0.01 - 0.02 0.03
Total 0.84 1.65 0.22 2.61

It is apparent from this table that 57 percent of the total area is below 350 mm and 8
percent irrigated.
Table 2 shows yields and total production of wheat and barley for theyear 1977-1978.

TABLE g
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Durum .
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Bread .
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The high vielding wheat varieties grown in rainfed and irrigated areas, which are
produced in the first zone and irrigated land, are Siete Cerros, Mexipak 65, Jori C 69, and
Jazina 17. The total area in irrigated land is about 109,287 hectares and its production
249,787.5 tonnes, with a yield of 2.214.5 t/ha, the area sown in the first zone {rainfed} is
about 129,787 hectares and its production is 219,435 tonnes with a yield of 1.6564.5t/ha.

In the second zone, local varieties such as Hourani, Shihany, Senaton Calilaly, Florence
Aurore and Hamary are grown,

Barley is grown in rainfed land below 350 mm. Mainly the local varieties are grown, such
as Arabic Black (60 percent}, Arabic White (30 percent) and others such as Roumy and
Arabic Akdar {10 percent}, although there are several new promising varieties, which
include Arrivat, Tricidrit 3265, Tricidrit and Jeza 117.

The most important diseases of wheat and bariey encountered in Syria are leaf rust
{black and orange) and powdery mildew. There are especiaily severe problems in wet
seasons.

Wheat and barley are sown hetween Qctober and November and are harvested betwaen
May 15 and June 15. In general, barley is earlier than wheat.

The recommendations to farmers for wheat and barley production incfude:;

1. A good land preparation by tillage, at least two times in the spring and another in the
summer.

2. Use agricultural rotations such as wheat-legumes.

3. Time of sowing - before the rains in rainfed land.

4. Fertilizer use according to this tabfe:

Less than More than

Crop Fertilizer Unit 350 mm 350 mm lrrigated Note
Nitrogen Difference
N kg/ha 80 50 130 according to

Wheat the varieties |
Phosphate and

P,05 kg/ha 60 30 g5 locations
Nitrogen kg/ha 40 - 40 " :
Barley '
P05 kg/ha 40 - 40 " ‘

5. Weed control using herbicides such as 2,4-D.

6. Planting high yielding disease resistant varieties.

There are several problems such as seedmg equipment, harvesting combines, and labor
for sowing and harvesting. The official prices for wheat are 520 L.S/ton (1308), barley are
400 L.S/ton (1008). ;

The manpower available for research in wheat and barley agronomy is limited.

The future plans for increasing cereal production include a national wheat and barley
research program prepared and initiated by the Ministry of Agriculture, with the aim of
increasing vield and improving the quality of wheat andbarley in Syria. Research is carried
out in ten location Institutes belonging to the Directorate of Agricultural Research, The
Institutes are located in the different regions of the country.

The Agriculture Research plans for the year 1978/79 include: Gerietic material of a
promising nature is being introduced by the Field Crep Section from the Ford Foundation,
CIMMYT, ICARDA, FAQ and other organizations. The material is evaluated from thsa point
of view of adaptability and performance under local environment sonditions. At present, -

the wheat research includes 1381 varieties studied as nursery lines in the first year; 360
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varieties studied as nursery lines in the second year, 44 strains studied as local pure
strains, 326 varieties studies as RDWYT in 14 trials, 295 varieties studied as RBWYT in 12
trials, and segregation populations from F,, Fz. F3, F4, Fs, and Fg.

Barley research includes 483 varieties studied as nursery lines in the first year, 56
varieties studied as nursery lines in the second year, 80 varieties studied as RBYT in 4 trials
and segregation population from F,, F;, F4, and Fg.

This research is aimed at increasing the production possibilities for wheat and barley
crops in Syria by replacing the established local varieties in the cropping system.

Summary

Wheat and barley together occupy about 2.6 million hectares of land in Syria. This is
divided into three categories: high rainfall areas receiving maore than 350 mm of rainfall,
areas receiving less than 350 mm, and irrigated areas. In the higher rainfall and irrigated
plantings the principal wheat varieties are Siete Cerros and Mexipak 65 {bread wheats)
and Jori C 69 and Jazeira 17 {durums). Yield levels are generally 1.5 to 2.1 t/ha inthese
areas. In the drier areas, more local varieties are used. Barley is grown principally in the
drier regions, and mostly local varieties are used. Promising improved varieties include
Arrivat, Tricidrit and Giza 117. The major diseases encountered in Syria are leaf and stem
rusts, and powdery mildew.

Recommendations to farmers concerning various agricultural practices have been
developed. These include such subjects as suggested methods and schedule of cultivation,
crop rotation plans, sowing dates, fertilizer use, and weed control.

Problems in cereal production include lack of seed drills, combines, and scarce and
expensive labor. These factors, combined with low fertilizer use, poorland preparation and
sometimes continuous cereal cropping cause yields to be lower thanthey might otherwise
be. In order to increase wheat and barley praoduction, the national breeding programworks
to identify and select superior germ plasm. Large amounts of germ plasm are evaluated,
many of which are sent by international organizations. This work holds the promise that
new, high yielding varieties could be produced, thereby further increasing cereal yields in

Syria.



CONTRAINTES LIMITANT LA CEREALICULTURE EN
REPUBLIQUE ARABE DE LA SYRIE
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

2.6 million d'ha sont emblavées en blé et orge et ces terres sontréparties en trois zones:
{1) zones & fortes précipitations (plus de 350 mm), {2) zonhes & précipitations inférieurs a
350 mm et les zones irriguées {3).

Dans les zones 1 et 3 les principales variétés de blé sont [e Siete Cerros et le Mexipak
pour le blé tendre, Jori C69 et Jaziera 17 pour {e blé dur; dans ces zones fes rendements
sont généralement de 1,5 & 2,1 t/ha. Dans les zones séches, les variétés locales sont
utilisées et I'orge y est trés cultivée avec des variétés prometteuses telles que Arivat,
Tricidrit et Giza 117. Les principales maladies rencontrées sont les rouilles brunes et
noires et 'oidium.

Des recommendations sont faites aux céréaliculteurs concernant les méthodes et
périodes de cultures, les assolements, les dates de semis, ['utilisation d'engrais et te
désherbage.

Les problémes rencontrés en Syrie sont situés sur le plan de la machinerie et de la main
d'czuvre trés chére. Ces facteurs associés & une faible utilisation d’engrais, 3 une mau-
vaise préparation des sols el une sur-culture céréaliére entrainenet des chutes de rende-
ment. En vue d'améliorer cette situation, des programmes de travaux sont mis en place
pour identifier et sélectionnec des germplasmes supérieurs, provenant principalement
d'organisations internationales, qui permettront de produire des variétés & haut rende-
ment pouvant assurer un accroissement de la production céréaligre Syrienne.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN THE YEMEN ARAB REPUBLIC

M.M. El Ghouri*

Agriculture is the most important sector in the economy of Yemen Arab Republic {YAR),
where 90 percent of the population depends upon it. The total'area is 20 million hectares,
of which only 1.5 million hectares are cultivated; of this, 80 percent is devoted to cereals,
while the rest is devoted to other agricultural products, i.e. cotton, vegetables, sesame,
pulses, forage crops, coffee, potatoes and fruits, especially grapes.

The major cereal crops in YAR are sorghum, maize, millet, wheat and barley. The total
area occupied by wheat and barley is 118,000 hectares. Production of wheat is rather low
{annual production about 52,000 tonnes) while consumption is increasing gradually each
year {estimated at 260,000 tonnes). As for barley, local need is being fulfilled presently.

Wheat cultivation is concentrated in the central plains, northern highlands and north-
eastern semi-arid regions of the country; 90 percent of the wheat is grown under rainfed
conditions {which receive about 350 mm of rainfall during the summer), and 10 percent
under irrigation during the winter. '

Barley is grown in the central plains in the direction to the north, where rainfail
decreases to 250-300 mm, or in areas affected by frost, which is caused by fluctuating
environmental conditions of YAR.

Main commercial varieties |

Commercial varieties are mainly local and are derived through natural selection for a
given. environmental condition. In the case of wheat, the variety Bouni Tetraploid
predominates in most wheat production areas (80 percent, especially in areas where there
are fluctuations in environmental conditions, i.e. frost, droughi and irregular rain
distribution during the growth period).

Varieties Wiemy, Tetraploid and Canady Hexaploid are grown under high rainfall areas
of Ibb Governates. Samra, the only durum, is grown in the eastern and north-eastern parts
of the country, forming less than 1 percent. For the variable conditions of Yemen, some
other varieties also occur in different micro-environmental conditions, such as Misri, Russi
Sorghir, Russi Kabir and Aalas (diploid). Generally, the yvield of local varieties is low with
national average of 1.04 t/ha..

The widely cultivated commercial varieties of barley are Saklah and Aswad, which are
two-row types and grown in more than 99 percent of the barley area. The variety Habib
(hulless} is grown in a particular environment atAl Elhagl, and one commercially unknown
six-rowed culture at Wadi Shaban.

Promising’ varletles and lines
Several thousand advanced lines were received from different international {nstitutes

and Centers such as CIMMYT and{CARDA, and were screened in different environments.
The screening procedure was accelerated by using the unigue environment of Yemen,
which permits sowing two successive generations a year. As a result, several promising

*  Agricultural Research Service, Taiz
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lines were selected, which showed adaptability, high yielding capacity and resistance to
diseases and lodging {Tables 1, 2}. Most of these selected lines/varieties outyielded the
local varieties by at least 2-3 times under farmers’ conditions.

TABLE 1. List of bread wheat promising varieties/lines and their economical return
compared with local average. :

L R
Experiment % Increase Economic
Yield from National Return
t/ha Average YR
1. We - Cno 'S” - No 66/Zn? 4.29 390 5872
2. Cno ‘S" xInia 'S’ 3.75 341 417
3. Cno - Bb. Cdi (7c/Lib64 - Inia x
inia - Tob)/Tob - 8156) 3.71 337 4645
4. Brochis ‘S’ 358 325 4414
5. D6301 - Nai x Weigni - RM. Cno?
Chr - Dhumran . 3.40 309 4094
6. Cno'S'-7C-Tng 3.40 309 4094
7. Zmb x Cal. Cno 320 291 3738
B. 5948 Al x SE5 2.89 263 3186
9. Sparrow 2.87 261 3150
10. Tob ‘'S' x Cno 'S’ 282 253 . 2990

TABLE 2. List of promising barley varieties/lines and their economical returﬁ com-
pared with the local average.

Yield Yield increase Yield Gain
t/ha  from national Difference in
average - % Gain t/ha YR
1. Gem 2.2 100 1.1 1375.0
2.Cr 366/1312 2.2 100 1.1 1375.0
3. 2762 x Beecher SL 2.2 100 1.1 1375.0
4. Beecher 2.09 a5 0.99 12375
5.Cr 372/4/2 1.9 86 0.80 1000.0
6. Saklah (local) 1.1 0 0 0

Diseases

The main diseases of wheat are stem, leaf and vellow rusts, loose smut, powdery
mildew, leaf spot and ear cockie. Among these, the rusts are one of the limiting factors in
the main production areas. YAR is considered a good region for rust epidemics because
wheat and barley can be grown around the year.

Barley is also affected by the three rusts; moreover, Helminthosporium ssp. and powdery
mildew are also considered limiting factors.

Insects

A number of insect species are found in wheat and barley cultivation areas, namely fruit
fly {more pronounced in barley), saw fly, white grubs, grasshoppers, army worm, Hessian
fly and aphids. Among these, aphids are serious but they have been easily controlled by
applying insecticides. Moreover, nematodes are affecting the local variety {Bouni).
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Sowing and harvest time

There are two major seasons for wheat cultivation. The first one starts during Ju ne for
HYV and extends to mid-July for local varieties and depends on rainfall conditions {90
percent. Harvest is during October/November. The second season starts during
October/November and harvest is during March/April. In this case, the crop is cultivated
under irrigation in the north-eastern and southern parts of the country. At highland
regions where frost occurs, the sowing starts mid-January/early February and harvesting
is in May/June.

For barley, more than 98 percent of the cultivated area is under rainfed condltlons in
summer, during the same period as wheat.

Experimental data '

Trials were conducted in summer in the high rainfall areas of Ibb station, orin \Mlnter at
Taiz (Aussifera Station) under irrigation; moreover, cultural practices and observations in
wheat and barley production areas are carried out.

Several lines/varieties of wheat were selected, which showed high yielding potentiality
combined with desirable characters. The best lines outyielded the tocal average by 390
percent with a gain in economical returns of about 5678.2 YR/ hectares. Tests for stability
over environment and persistence in resistance to diseases eliminated some of them.

In the case of barley, the trials revealed that the variety Giza 121 and Arrivat x LD8
" outyielded the local variety Salelah by at least double (2-2.5). Moreover, several
lines/ varieties were selected as shown (Table 2).

Unfortunately, the seed increase and distribution of these promising lines was hindered
by the bitter fact of the non-existence of a multiplication system. Consequently, a seed

TABLE 3. Nitrogen rate verification trial at farmers’ field on three recommended
improved varieties and one local check and their economical return.

Location DHUMRAN (rainfed) season 1978

N Grain Grain Gain in  Straw  Straw Gain in Profit Profit

Varieties Rate Yield fncrease YHR/ha Yield increase YR /ha in YR/ha YR/ha
kg/ha kg/ha Grain kg/ha kg/ha Straw Grain and  after

Straw  deduct.

N cost

1
Sonalika 0 1200 - - 2040 - - - .
50 2200 1000 2000 2840 800 800 2800 - 2528
100 2480 1280 2560 3200 1160 1160 3720 3176
. 180 2640 1440 2880 3600 1560 1560 4440 3624
2 .

Dhumran? 0 2560 - - 3600 - - - -
50 2750 180 380 4800 1200 1200 1580 ' 1308
100 3110 550 1100 5600 2000 2000 3100 = 2556
150 3000 440 880 4000 400 400 1280 464

3 B
Inia 66 o 2200 - - 2000 - - - -
50 2800 600 1200 2040 40 40 1240 968
100 3040 840 1680 2400 400 400 2080 = 1536
150 3040 840 1680 2400 400 400 2080 @ 1264

4 ‘

Bouni 0 800 - - 1200 - - - -
(local} 50 900 100 200 1300 100 100 300 28
100 1000 200 400 1300 100 100 500 -44

150 1000 200 400 1400 200 200 600 : -216
Dhumran = Allondra 'S’ :

N.B. Price of one sack (50 kg) Ammonium sulphate nitrate 26%N = 68 YR  one kg of grain = 2 YR;
one kg of straw =1 YR,

92



import system was used to satisfy the urgent need of increasing farmers’ production.
Recently, a seed multiplication system was established by the Ministry of Agriculture.

Verification trials were conducted at farmers’ fields in major wheat and barley growing
areas. As it shows from Table 3, HYVs have a different response to N rate. Variety Sonalika
shows a good response up to 150 kg N as it was recommended by the research station. In
the case of variety Dhumran, it gives good grain and straw yields at a rate of 100 kg N. As
well, the variety Inia 66 has given maximum yields of grain and straw at 100 kg N/ ha.

Previously, farmers were not accustomed to applying fertilizer to local varieties of wheat,
because with fertilizer usage, the crops suffer from lodging and the percentage of rust
infection was increased. Recently, with the introduction of HYVs, and its high assimilation
rate of fertilizer which increase both yield of grain and straw, the usage of fertilizer was
greatly expanded.

As a result, HYV wheat growers (500 ha} were very enthusiastic for demanding fertilizer
and applied to the Agricultural Credit Fund for opening fertilizer selling agencies in their
villages.

Agricultural practices and package deal to farmers ] _
Results obtained from the use of better cultural practices in the experimental fields and
research stations could be summarized as follows:

{a) Seed bed preparation starts by ploughing the soil two times; first, using the mouldboard
plough, and the second is at right angles to the first, using the chisel plough {weeds would
be eradicated by hand during the interval period); then, pre-sowing using either the
rotovator {for heavy soil) or the cultivator for light soil.

{b) Sowing is done by hand in rows 25 cm apart with seed depth of 5-7 cm.

{c) Fertilizer; the whole amount of P,0; is added pre-sowing and nitrogen fertilizer is added
in split doses —half dose pre-sowing and the second dose as a top dressing during the
tillering stage.

(d) Weed control is practiced by hand. Recently herbicides were applied and primary results
indicated that “'Bromial-W’* gave the best results.

The package deal to farmers is:

(a) Land preparation - Farmers are advised to piough their fields twice with an interval of at
least two weeks to permit volunteer weeds to grow and eradicate weeds before the second
ploughing, which should be at right angles to the first. Land levelling is performed by the
farmers’ system, because of the terrace system, and erosion would be a menace from
rainfall.

{b) Sowing - Distances among rows should be from 20-25 ¢m and seed depth 5-7 ¢m for
HYVs. The drill machine was put into practice in some villages where wheat and barley are
grown extensively. Farmers were encouraged 1o use the drill machine in the valleys, where
the drill could work efficiently and economically, ensuring right distribution of seeds and
fertilizer, etc.

{c) Fertilizer - Addition of the whole amount of P,O; - pre-sowing, and split the dose of
nitrogen in accordance to the area at the pre-sowing and tillering stages. To facilitate the
system to farmers, they were advised to use the compound 20-20-0, then top dress with
ammonium sulphate, nitrate or any other source of nitrogen available in the market. Inthe
case of potash, the farmers were advised to add the recommended amount {40 kg/ ha), pre-
sowing, if the previous crop were potato,

(d} Herbicides are under test (as mentioned before) and farmers use hand weeding to feed
their animals.

(e} A combine machine was introduced in the areas where the drill machine was used.
Actually, farmers bought the machine through a local cooperation system with a ioan from
the Rural Agricultural Credit Fund. The usage of the combine will encourage farmers to
grow HYVs rather than local varieties, which are susceptible to lodging and give low
economic return to cover the expenses of the machine. The problem was the straw which
the farmers are used to getting was very fine. They weare advised to refine it afterwards by
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their own methods (oxen system). ln comparison, small threshing machines in different
sizes to suit the different systems (valleys and terraces) were introduced and used by
farmers.

Farmers’ commaon practices
Traditionally, farmers use local ploughs (oxen pulled) in tand preparation, by ploughing
soil twice; first after the previous crop, and the second before the rainy season. The local
plough takes a long time in preparing soil, which raises the inputs of production. Farmers
then start sowing in rows 35-40 ¢cm apart (behind the plough) and seed at adepth from 10-
15 cm for local varieties, in the belief that it would help in giving the local varieties support
against iodging and for moisture purposes. This practice suits local varieties but this seed
depth does not suit HYVs. As far as fertilizer is concerned, farmers are not used to addmg
any sort of fertilizer to either local wheat or barley varieties.

Difficulties confronting farmers

1. Equipment, e.g. machinery for land preparation are available onthe market, especially
tractors and mouldboard ploughs, and more recently chisel ploughs and cultivators were
introduced. Mechanization is concentrated in the valleys and the sea level lands. There is
an intensive program for advancing the design of small equipment adequate for the
terraces on the mountains,. The main problem is lack of technical centers and
maintenance. :

2. Fertilizer supplies are available on the market and the price is nearly fixed at 68 YR per
sack of B0 kg of any kind of fertilizer, regardless of the container (about $300 per ton),

3. Seed supplies are availabte to the farmers, either under contract or by deductionofthe
amount from the crop after harvest. Price of seeds is 2 YR per kg {$440 per ton).

4. Herbicides are under experimental tests. Primary results have indicated that
herbicides could be more efficient rather than hand weeding. Actually, weeds do notforma
serious problem in farmers’ fields under ramfed condntlons but could be a problem in high
rainfail or irrigated areas.

5. The supply of laborers and their wages is a serious problem which could be-onaofthe
limiting factors in production due to the well-organized and continuous emigration of the
laborers to neighbouring countries. Consequently, their wages were raised to a high level
{50-80 YR/day), and production inputs rose; in contrast, the price of grain is nearly fixed
and sufficient amounts of grain are available on the market at any glven time. As a result
horizontal expansion of production keeps constant.

6. Difficulties encountered during the growing season are hazards in the envsroﬁment
such as hail, frost, drought and unexpected heavy showers in the last stage of maturity.
Farmers'practices at harvest time lead to a 5-10 percent loss by cutting the-crop, tying in
bundles, then carrying it by animals to the outskirts of the villages where it is piled until
threshing by traditional methods. Leaving the crops for long pericds unthreshed may
expose it to out of season showers, which leads to sprouting and bad quality of seeds.
Cansequently, vield of both grain and straw are badly affected. This problem is on the way
to being overcome by using the comblne and threshing machines, which farmdrs are
enthusiastic to use.

Manpower .
Manpower available for research in general is inadequate at all levels. :

Future plans

Future plans are to raise production in a short peried to arrive at the most economically
feasible recommendations needed for the maximization of total production, and to carry
such recommendations, in collaboration with the extension service, to farmers’ fields This
target could be achieved as pianned through the fo[lowmg ways:

1. -Establishing sub-stations in- different micro-environments for testing, screemng
lines/varieties and locating the adapted genotype for a given environment. :

2. Test for heat tolerance in Tihama region in order to find a genotype which could give
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satisfactory economical returns. This step could raise production horizontally. At present

neither wheat nor barley is grown in the Tihama region. _

3: Organize an efficient seed multiplication system and establish central grain quality
laboratory.

4. Encourage application of mechanization as soon as possible to minimize the high cost
of inputs which rose due to inflation {50 percent) and emigration.

5. Provide research pregrams with machines to increase efficiency and precision.

6. Introduction of HYVs in another micro-environment such as Mareb and Goaf (north
eastern} and Saada {north of the country}. This expansion of the cultivation of HYVs in new
areas would assist in raising production vertically and horizontally.

7. Support research team and extension officers with enough personnel in order to
increase their activities in both applied research and farmers’ fields.

8. Train local staff in all detailed steps, plus training abroad, after they realize the

problems of production in the country.

Summary

Wheat and barley are important crops in the Yemen Arab Republic, together occupying
about 118,000 hectares. The production level of wheat is law, with the deficit between
production and consumption being made up through imports. Barley production is
adequate to meet local needs. Nearly all the barley and 90 percent of the wheat is grown
under rainfed conditions. Many wheat varieties are grown with an overall yield leve! of
1.04 t/ha. The two principal barley varieties are Saklah and Aswad. Many promising new
varieties are being tested, and several selected lines with wide adaptability, high yield
capacity and disease and lodging resistance have been identified. Some diseases are
important in the YAR, especially the rusts on wheat, and powdery mildew and
Helminthosporium ssp. on barley,

In addition to on-site breeding work, verification trials are being conducted in farmers’
fields in major wheat and barley growing areas. Agronomic research results have indicated
a series of production practices that could greatly increase yields. These include primary
and secondary cultivation, hand seeding and weed control, The replacement of local
varieties with lodging resistant, high yielding varieties would allow the increased use of
fertilizer. Recommendations concerning seeding rate, depth and row spacing have also
been developed. '

There are several problems confronting wheat and barley farmers in the YAR.
Mechanization is advancing in large land holdings, but small terrace holdings do not easily
lend themselves to the use of machines. Also, there is alack of technical and maintenance
facilities. Economic pressure results from scarce, expensive labor, compounded by fixed
grain prices. Finally, lack of threshing and storage facilities results in postharvest losses.

Steps now being taken to increase wheat and barley production inciude introduction of
new HYYs, breeding for specific micro-climates and the set-up of a seed multiplication
system. A larger extension effort is also planned, especially with regard to mechanization.



CONTRAINTES LIMITANT LA CEREALICULTURE EN
REPUBLIQUE ARABE DU YEMEN
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé et 'orge sont d'importantes cultures au Yémén, occupantprésde 118.000ba. Les
niveaux de production de bié étant bas, le déficit est comblé par les importations. Par
contre, la production d'orge couvre 1a demande locale,

La grande majorité du blé {90%) ainsi que tout la culture d’orge se font sansirrigation; le
rendement moyen de plusieurs variétés principales d'orge cultivées au Yémén sont Sakiah
et Aswad et elles subissent des dégats importants & cause du Mildiou et de /'Hetminthos-
porium spp. Actuellement de nouvelles variétés et plusieurs fignédes abtenues par sélec-
tian sant testées pour leur adaptabilité, leur haut rendement, leur resistance auxmaladies
et a la verse,

En addition aux travaux in situ en station de recherches, des essais de vérification sont
entrepris dans les surfaces céréaligres importantes du pays, Les résultats des études
agronomiques montrent que I"amélioration des techniques culturales et le rendement des
variétés traditionnelles par des variétés & haut rendement et resistantes & la verse pour-

raient améliorer la production (i.e. préparation du sol, désherbage. engrais. . .).

De plus, malgré une forte mécanisation sur les grandes propriétés, il eiste un manque de
personnel et de matériel sur fes petites surfaces de culture, Finalement, ie mangue de
matériel de battage et de lieux de stockage entrainent d’énormes pertes post-moisson.

Actuellement, de gros efforts sont entrepris au Yémén tantau niveau de la mécanisation
qua celui de la production de semences, de {"adaptaticn aux microclimats ainsi que par

{'introduction de variétés i haut rendement.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN AFGHANISTAN

Crop production in Afghanistan is dominated by cereals (wheat, barley, maize andrice}
which occupy about 90 percent of the total area under arable crops. The remainder is
shared by the fruits, vegetables and industrial crops, The agriculture research was initiated
in 1963, but gained momentum only in 1966. Most of the agricultural research is carried
out by the Research and Soil Science Department of the Ministry of Agriculture and Land
Reforms headed by a President. The Department has recently been re-oraanized and
consists of six divisions: viz., Crop Improvement Agronomy, Soil Science, Plant Pathology
and Entomology, Horticulture and Vegetables, and Administration and Statistics. A brief
account of present research status of cereals is presented below:

A. Wheat:

Wheat is grown in all parts of our country both under irrigated and dry land conditions. It
accounts for about 63 percent of the total area under cereals and is by far the most
important crop so far as cereal production is concerned. Before 1966, wheat was grown
with traditional methods and as a resulttheyieldwas 1.3t/haunder irrigatedand0.4t/ha
under dry farming conditions. After 1966, as a result of introduction of high yielding
varieties and application of chemical fertilizers coupled with better cultivation practices,
both yie!d and production have shown an upward trend, There was a set-back in 1970-71
because of drought. Now an average vield is about 1.2 t/ha taking into account both
irrigated and rainfed crop.

8. Barley:

The area occupied by barley is reported to be about 350,000 hectares in recent years
with an average vield of about 1.0 t/ha.

C. Triticales:
It has not so far been grown commercially, but there is a vast potential for triticale
production in the country.



Afghanistan is a land-locked mountainous country. The climate is diverse and generally
continental, characterized by hot dry summers and cold wet winters with wide fluctuations
in temperature. Rainfall varies considerably from year to year and also with altitude and
locations. During the last crop year, the average precipitation was below normal (308 mm)
with unusual rainfait at wheat crop maturity and harvest, which caused floods and lowered
the production.

Afghan soils are highly calcareous and tow in organic matter due o continuous ¢cropping
and removal of crop-residues. But, there is no evidence of trace element defigiency in
winter cereals. The main limiting elements are nitrogen and phosphorus which are
supplemented with nitrogen and phosphate commercial fertilizers. The nitrogen source
used is not imported. The last item is supplied with a subsidy by the Government. The
fertilizer use is mainly restricted to improved varieties, because there is no response by
local cultivars. In addition, the farmers may not have cash in hand to buy fertilizers. The
Government is now paying attention to the supply of inputs through the Agricultural Bank
and Service Cooperatives, and removing the bureaucratic procedure in the selling and
distribution of credits and inputs by dealers in provinces and districts. The recommended
dosage is BO kg N/ha and 50 kg P,0s/ha for irrigated wheat. There is sufficient supply of
tertilizers in the country at present.

The yields per unit area have not gone up substantially due to the lack of irrigation
facilities and inadequate fertilizer use and the lack of adequate seed of improvedvarieties
available to the farmers which in turn is due to the lack of an organized seed industry in the
past. The fertilizer and wheat prices are fixed by the Governrment at the subsidized rates
before the sowing time in order to encourage the grower to apply the fertilizers and sow
improved seeds. Weeding of winter cereals is not common among farmers, because they
consider weed as a source of feed for livestock after harvest. Only few farmers may weed
by hand or by applying 2,4-D.

The causes of low yields are primitive methods of planting, more than one wheat and
barley variety mixed together, incidence of rusts, lodging, poor quality of seed, inelastic
attitude of the farmers, growing cereals on marginal lands without using adequate
fertilizers, unscientific cultural maethods, lack of trained personnel to train and guide
farmers on new innovations, aberrant and uncertain weather conditions especially in the
case of dry land farming, lack of adequate irrigation water, lack of credits and other
facilities 10 boost crop productivity. The land is also not being used efficiently because of
defective tenancy and share cropping systems. There is only a limited number of research
stations at present to cater for the regional needs. The present research capability and
infrastructure has been built only within the past two decades and is therefore stillinthe
formative stage.

The economy of Afghanistan, with 85 percent of its population in the rural areas,
depends largely upon agricutture, The yield has to be augmented in order to increase the
productivity of agriculture.

The yield in research stations is 6-7 t/ha while the national averageisonly 1.3t/ha. The
increase is attainable by having a problem oriented breeding program. This increase in
yield could be achieved by the strong deployment of improved agro-practices and an
integrated insect-pests and breeding program to develop new varieties by a strong
research infrastructure and extension network.

The package of improved practices for wheat and barley and the timely availability of
inputs,viz, seeds, fertilizers, pesticides and credits and improved cultural practices for soil
preparation, water use and the perfection of pre- and postharvest technology are essential
to enhance yields.

The Government is now giving land free to its actual tillers who did not have land before.
They will now work on their own land. This is a strong reason for increasing production
potential of cereals. It is expected that in the near future the gap between present farm
levels and potential will be reduced and the productivity of the farms will be doubled.

The effectiveness of agricaltural research program in Afghanistan appears 1o be
severely gonstrdined by insufficiency of funds, trained manpower, equipment, restrictive
administrative management procedures, an inadequate number of research stations,
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operation and management. It is not realistic to expect Afghanistan to mount a fully
comprehensive research program in the immediate future. it is therefore, suggested that
the research program should concentrate on the following three areas of activity in order to

make an immediate impact on production;

1. Local level field trials on major field crops

2. Adaptive research
3. Production of foundation and certified seed of principal crops.

There is a substantial quantity of knowledge available internationally on major food
crops and the Research and Soils Oepartment should concentrate on adapting this
knowledge to local conditions. A large number of field trials should be conducted to
determine optimal basic production practices. These should include appropriate varieties,
fertilizer application, seeding time and spacing, scheduling of irrigation, weed and pest
controi, etc. It must be stressed that these field trials are carried out at the local level and
not just at regional or national level, to ensure that the recommendations thus obtained,
really do apply to local conditions. 7

These field trials should be carried out in close collaboration with the Extension
Department with the objective of determining the appropriate set of production practicesto
be promoted by the Extension Department through production campaigns.

Summary

Wheat, barley, maize and rice occupy about 90 percent of the total area under arable
crops. Most of the agricultural research is conducted by the Ministry of Agriculture and
Land Reform. Wheat accounts for 63 percent of the total cereal area. Present day
(averaged) yields for irrigated and non-irrigated wheat is 1.2 t/ha. Barley is sown over
350,000 ha and has an average yvield of 1.0 t/ha. Triticale is not yet grown commercially
but a vast potential exists for its production.

The climate is diverse and is characterized by hot dry summers, cold wet winters, wide
temperature fluctuations and considerable rainfall variation. The soils are calcareous, low
in organic matter, nitrogen and phosphorus, Fertilizer use is mainly restricted te impraoved
varieties. The recommended dosage for irrigated wheat is 80 kg N/ha and 50 kg P,O;/ha. |

There has been no significant increase in yield/unit area due to lack of irrigation,
inadequate fertilizer use and insufficient seed of improved varieties. Generally crop weeds
are not removed as they are regarded as livestock feed after harvest. Seeding methods are
primitive, wheat and barley varieties are mixed together, lodging and rusts occur,
agronomy is poor, funds are inadequate, technical and extension staff are insufficient,
there is a lack of credits and the land tenancy system is defective — all of which contribute
to low vields. The wheat yield in research stations is 6-7 t/ha while the national average is
onl\& 1.2 t/ha. All the above yield limiting factors need to be corrected ta enhance farmer
yields.

The research pragram should concentrate on localized field trials, adaptive research and
the production of foundation and certified seeds.



CONTRAINTES LIMITANT LA CEREALICULTURE EN AFGHANISTAN
ET LES SOLUTIONS POSSIBLES

Hésumé

Le blé, I'orge, le mais et le riz occcupant environs 90pour centde la superificie totale de la
terre arable. La plupart de la recherche agricole est conduite par le Ministére de I"Agricul-
ture et la Reforme Agraire. Le blé compte pour 63% de la superficie totale céréaliére.
Aujourd’hui les rendements (moyennement) pour ie blé irrigué et non-irriguéest 1.2t/ha.
L'orge est semée au-dessus de 350.000 ha et a un rendement moyen de 1.0 t/ha. Le
triticale n'est pas encore cultivé commercialement mais un vaste potential existe pour sa
production.

Le climat est variable et est caracterisé par des étés chauds et secs, et des hivers froids
humides, das larges fluctuations de temperature et une variation considerable de precipi-
tation. Les sols sont calcaites, bas en matiéres organiques, azcte et phosphore. L'utilisa-
tion des engrais est principalement restrictée aux variétés ameliorées. La dose
recommandée pour le blé irrigué est de 80 kg N/ha et de 50 P20s kg N/bha.

Aucune augmentation significante dans le rendement/unité de superficie a été enriges-
trée, di au manque d’irrigation, a V'utilisation inadequate des engrais et a l'insuffisance de
semence des variétés ameliorées, Générallement les mauvaises herbes ne sont pas
elimindes autant, parce gu'elles sont cansiderées comme fourrage aprés la recolte’ Les
methodes de semis sont primitives, le blé et I'orge sont melangés, 1a verse et la rouilie
existent, V'agronomie est pauvre. Les fonds sont inadequats, le personnel technique et
vulgarisateur sont insuffisants. Il y a un mangue de crédits et le systéme de la location est
défectif, tout cela contribue aux rendements bas. Le rendement du blé dansles stations de
recherche est de 6-7 1/ha, tandis que e moyen national est sevlement de 1.2t/ha. Tous
les facteurs limitants ci-dessus necessitent d'etre correctés pour éléver le rendement de
"agriculteur, '

Le programme de la recherche doit concentrer sur les essais de champ la recherche
adaptive et [a production de semence de fondation ou certifié.
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"agriculteur, '

Le programme de la recherche doit concentrer sur les essais de champ la recherche
adaptive et [a production de semence de fondation ou certifié.



WINTER CEREAL CROPS IN EGYPT
CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN EGYPT

A.S.A. Gomaa*

Wheat
Wheat is the main winter cereal crop in Egypt. It is the staple food of the urban areasand

is used widely in blending with maize flour in rural areas. Wheat outranks rice in terms of
cash value of the crop.ltis also worth mentioning that the wheat straw is a source of fodder
for feeding animals.

Wheat areas from about 1950-1978 have ranged from about 500,000 hectares to
700,000 hectares. This represents 23-29 percent of Egypt’s total cultivated area of
approximately 2,4 miliion hectares.

Yields have tended to increase in wheat gradually over the 1950-1978 period. The
release of improved varieties has figured prominently in this increase. Duringrecent years,
however, there appears to be a tendency for wheat yields to plateau around 3.3 t/ha.

The production of wheat has increased over the past years, but not nearly so rapidly as
the demand. Quaniities of wheat imports continue to rise rapidly. In 1976 wheat
production was about 2 million tonnes. Since the population increase is about 2.5 percent
a year, and if per capita consumption remains constant, the 1982 apparent annual
consumption for wheat will be 6.7 million tonnes.

A wheatyield of 3.3t/haappearsto be high. It shouid be remembered that
all agriculture in Egypt is “irrigated agriculture”, that favorable climatic conditions exist
(i.e. sunlight and temperature), and that in general soils are good. In light of this, it should
be feasible to increase the wheat yield substantially. An apparent increase of about 20
percent can be expected to come from the use of improved germ plasm alone.



Better varieties are presently being developed in wheat but there is still room for
continuous germ piasm improvement. It should also be remembered that additional yield
increases can come from improving greatly on-farm sail, water management and draimage
efficiency.

Efforts in this area. if massive enough, should produce additional vield increases.
Although improved germ plasm will always offer opportunities for continued yield
increases, it is believed that a large share of the yield increase will come from improved
crop management (better soil and water management, increased plant density, higher
levels of fertilizer and better weed control).

With respect to the commercially grown wheat varieties, the majority of the areais sown
to the tall Egyptian varieties such as Giza155 and Giza156. The remainder of the area is
sown to the semi-dwarf variety Chenab which will be replaced by the newly released
varieties in the coming 1979-80 wheat season. In Middle and Upper Egypt, a numbser of
jocal cultivars, many of them durum wheats, are commonly found. A summary of the 1 978
estimated production is shown in Table 1.

TABLE 1. - Estimated Yields, Area and Production of Wheat in Egypt. 1978

VARIETY YIELD AREA 'PRODUCTION
t/ha ha {tonnes)
Giza 1565, G..156 N 454,535 1,456,815
Semi-dwarf
varieties 3.82 122,026 466,492
Others (local .
cultivars) 2.94 3,296 9,758
Average total 3.33 579,857 1,933,063
A L

Deveiopment of new varieties

Wheat research work has been aimed atthe ultimate goal of raising the production ver-
tically. That is, it could be achieved throughthe use of high yielding varieties andi |mprovmg
the agricultural practices. The activities could be summarized as follows:

Breeding research achieved forward steps in the past ten years by releasing the varlety
Giza 155 in 1968 and Giza 156 in 1972. These two varieties alone raised the national
average from 2.62 t/ha during 1968 to 3.10 t/ha during 1972. '

In 1973, the two short statured, high yielding and fertilizer responsive varieties Maxipak
and Chenab were recommended for cultivation, besides Giza 155 andGiza156. As a lesult
the national average reached 3.3 t/ha during 1876.

The variety Mexipak was eliminated from cultivation after 1977, due to shattering and
disease problems, The wide-spread cultivation of the variety Chenab during 1976-77
season changed the leaf rust race spectrum due to the rapid build up of the pathogen
population on this variety. Therefore, its area declined during 1978 season, and this
season it is not among the recommended varieties for cultivation.

In 1976, further progress was achieved by releasing the following new varieties:

Giza 167; G.156 (Pitic 624-L.R. 642/TZ pp - Knott 1l}.

Giza 168: G.156 x 7c.

(Sakha 8): Indus 66 x Norten “S"" - PK. 3418-65 os

Giza 1567 and Sakha 8 show good resistance to the three rusts and resist shatnerlng
Thus, both varieties are recommended for commercial cultivation in the Delta negaon
where rust is epidemic,

In addition, G. 157 is aiso recommended to be grown in Middle Egypt region. The varlety
G. 158 is highly resistant to stem rust and tolerates stripe and leaf rusts; besides it is highly
resistant to shattering. Therefore, it suits the conditions of Upper Egypt. The durumvariety
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Mexicali {Stork 'S’} is also recommended to be grown in Middle and Upper Egypt. These
four new varieties were grown in 4,000 hectares during the last season and now they are
grown in approximately 30,000 hectares.

Qur projection for 1980, is thatthe newly released varieties will raise the national wheat
vield average to approximately 3.8 t/ha as compared with 3.3 t/ha during the 1978
season.

Furthermore, five new lines lock very promising in theyieid trials during the last three
years. These lines are;

Sakha 61 and 69; Inia - R.L. 4220 x 7¢/Yr °S’

CM-16430 - 2s - bs.

Sakha 62 and 79; We - G 1o - Kal Bb.

CM-8288-A13M-IY-IOM-IY-IM-o0s-osw

Sakha 80: Vem Cno 'S’ - 7¢/Kal - Bb.

CM-8399 - D - 4AM-3Y-3M-1¥Y-IM-o0s.

These new lines outyielded the newly released varieties; G.157, G.1568 and Sakha 8 by
about 10 percent. Besides, they exhibit stability in performance over all tested sites, which
will contribute to stabilizing wheat production in Egypt. In view of that, the policy is to push
forward seed multiplication and distribution of these five new lines, In fact, they are each
grown this season in 20 acres.

Qur durum wheat breeding program was started 6 years ago, and we will be able to
distribute quantities of our promising durum material two years from now.

As indicated earlier, approximately 4 miilion tonnes of wheat are tobe imported and this
amount of importation will be reduced by encouraging wheat production. As solutions to
this, we are now trying to introduce wheat growing to newly recliaimed areas where
stresses exist. Thus, our national program includes the following:

1. To select and adapt barley and wheat material {o salt affected soils, The alternative is
to improve the fertility of the soil and to increase the drainage efficiency. Due to the
extensive agriculture we have in Egypt, and accordingly to the application of higher doses
of fertilizers and to poor management in irrigation water, the water table is increasing, thus
deteriorating the soil and increasing salty conditions.

The data we have are encouraging,. because several lines of barley showed tolerance to
salt at 25,000 ppm and wheat resists the salt up to 20,000 ppm.

2. A project being initiated for.developing barley and wheat material tolerant to drought
conditions, This is applicable to the Northern Eastern Coastal regions, the new valley and
the Sinai peninsula. The average rainfall during winter fluctuates between 1560-200 mm.
To ensure the crop, two supplementary irrigations should be given.

3. To develop heat tolerant material of wheat and barley, and adapt them to high
temperatures. This is mainly conducted in Upper Egypt, where temperatures are
considered high during planting, anthesis. heading and maturity.

4. To breed for very early varieties, with high yield potential, so that we can grow three
crops per year on the same land.

Quality

In spite of shortage of wheat production in Egypt, the breeders are trying to improve
wheat quality from the nutritional point of view. There has been a material increase in
protein content in old wheat varieties from 7.5 percent to 10 percent inthe newly released
varieties. Still, baking qualities and industry have to be improved. Also, the lysine content
has to be increased. Thus, an outstanding breeding program for quality in the segregation
populations has to be conducted, but with the main emphasis on high yielding material.

Cultural practices

Parallel to the release of high yielding varieties, intensive studies were conducted on the
most important cultural practices on both tall and short varieties. The results obtained
could be summarized as follows:

{(a} Date of sowing: It was obvious thatdelayed plantings usually give low yield averages
as compared with early ones. In Lower Egypt, the optimum sowing date for the
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commercially grown varieties is around the second ten days of November, and ten days
later in Middle and Upper Egypt.

(b} Rate of seeding: Seed rate varies considerably with the applied varieties and mdthod
of seeding. Seeding rates ranging from 120-170 kg/ha are recommended for the present
commercially grown varieties in dry and wet plantings, respectnvely As hand broadc&tlng
is the dominant sowing method at present (mechanization is very limited), it is difficultto
establish accurate plant spacing and seed depth which are very important factors in wheat
production under our conditions. Yield average and its stability may be affected
considerably, depending upon plant stand and density per unit area.

(c) Application of fertilizers; Experimental resulis indicated that the economic dose of
nitrogen for the short varieties is 170 kg N/ha while 100 kg N/ha for 1all varieties has
proved satisfactory. Apparent interaction of fertilizers was also observed. Thus, 40 kg P,05
is also recommended to be added at land preparation.

In addition, higher yield levels of the same varieties were realized by injecting ammoma
in the soil. i

(d) Time of nitrogen application: The data obtained indicated that application of nittaogen
at either three equal amounts-during planting, first irrigation (two weeks after plahting)
and second irrigation-or at two times, one third during planting and two thirds at the first
irrigation-resulted in increasing the yield as compared with other treatments tested.

(e} Water requirements: Five and six light irrigations at three weekly intervals proved
sufficient under the conditions of Lower and Upper Egypt, respectively.

Present situation in mechanization

Wheat cultivation and production in Egypt so far still depends to a very large extent on
both human and animal power. Applying farm machinery in wheat production in
experimental farms had raised the yield average by about 25 percent. There is a big gap
between experimental results and traditional farming production. Therefore, research
work should include the introduction of farm machinery and its adaptation to serve the
wheat growers, especially those having small holdings.

Barley:

The area for barley is about 50, 000 hectares and this is ali under irrigation with an
estimated average vield of 2.97 t/ha. There is also a large area where plantings are done
on the NorthernEastern Coast, whererainfall occurs. This area fluctuates greatly each year
and has been estimated to reach 60-80 thousand hectares but the production is erraticand
crop failures often occur. There are no accurate figures regarding the vield of barleyin this
area but the rainfall varies between 80-200 mm per year and vields probably range
between 650-900 kg/ha.

Most of the barley in Egypt is used for animal feed or rarely for human food with
approximately 10 percent being used for malting purposes.

A number of diseases occur in the |rr|gated areas. It is common to find
Helminthosporium teres (net blotch} and spot blotch is also readily found. Leaf rust gan be
severe and powdery mildew is common. Aphids are becoming an increasingly nmnortant
problem. in recent years birds have become a serious problem for barley.

There has been limited breeding work since 1921, Over the years a number of varieties
have been selected and released.

The six-rowed barley varieties Giza 119 and Giza 121 now occupy about 90 percent of
the area allocated to barley. Bonus is the other principal two-rowed variety being cu!tlvated
and used for malting. Some of the new promising lines are:

Cross 366/13/2: (Giza 116 x Bahtim 52);
Cross 366/16/2: (Giza 118.- FAQ 86); composite
Cross 89; Strain 206 and Line 207/14

The program is concentrating on the developing of shorter and better strawed varieties.
The incorporation of better disease resistance is being continued. Our breeding program is
also aimed at incorporating higher nutritionai values through the use of higher protein
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lines. There is also a project being initiated for developing salt tolerant varieties for some of
the coastal areas.

For the commaercially grown barley varieties, the optimum seed rate is 100-125 kg/ha
depending upon the method of sowing whether dry or wet and also upon the soil type.
November is considered the optimum sowing date over all the nation. As for nitrogen
fertilizer rates, 75 kg N/ha could be regarded as the recommended rate.

Research staff

The staff in wheat and barley research work is ample; in fact most research stations are
over-staffed. Nevertheless, there is evidence of a number of problems which have severely
reduced its effectiveness in recent years. Research has been less successful in recent
years than in the fifties and sixties in generating a stream of profitabte innovations for
increasing the productivity of the farming system. Linkages between research and
extension, and between research and farmers, are totally inadequate.

The gap between present farm yield and the potential for wheat production

it is of importance to mention that the gap is big between the national yield average as
compared with the experimental average of the same variety. The national average yield of
the local varieties Giza 155 and Giza 156 is about 1.3 t/feddan (1.038 acre} whereas the
experimental average is about 2 tonnes. Also, the national yield average of Chenab is 1.6
t/feddan whereas its average as shown in the yield test is about 2.3. The vield average of
the two newly released varieties Giza 157 and Sakha 8 is about 2.5 t/feddan. These two
varieties were grown in 1000 feddans last year with an average production of 2.0t /feddan.
However, this year they are grown in 10,000 feddans and the expected average will be
about 1.8 t/feddan. Qur plans are togrow these two new varieties Giza 157 and Sakha 8in
only 500,000 acres and our expectation is that their yield will average 1.7 1/feddan.

TABLE 2. Mean wheat vields (kg/feddan) from trials conducted by the Wheat
Research Section during the 1977-78 season [i.e. ‘D"’ trials).

REGION
1 2 3 4

Entry Name Delta Middle Egypt Upper Egypt Egypt

kg/fed Local kg/fed Loaéal kg/fed Lo%al kg /fed La’gal
Chenab 70 2181 107 2510 126 1066 i06 1918 115
Giza 157 2335 116 2374 120 1107 110 1939 116
Giza 158 2061 102 2568 129 1003 99 1878 112
Sakha 8 2336 116 2490 125 901 89 1909 114
Line 3590-2653 2229 111 2543 128 943 94 1905 114
Line 1628-2973 2221 110 2681 130 1185 116 1991 119
Line 1628-2981 2311 115 2526 127 922 91 1920 116
L.R. 64-Son. 2105 104 2147 108 919 21 1721 103
Sakha 60 2239 111 2672 135 928 92 1946 117
Sakha 61 2303 114 2689 136 1101 109 2031 122
Sakha 62 2281 113 2169 109 1000 99 1817 109
Giza 1556 - 2016 100 1018 100
Giza 156 1984 100 1669 100

1 - Mean of 16 locations
2 - Mean of 7 locations
3 - Mean of 2 locations
4 - Mean of 25 locations
5 - Local variety in the Delta and Upper Egypt i1s Giza 155 and in Middle Egypt is Giza 156
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Constraints facing maximized national production

Constraints to increased cereal yields and production are identified and summarized as
foliows:

A - Biological and technical constraints

{1} Soil salinity associated with poor water management, excess |rr|gat|on and poor
drainage.

(2) Shortage of nitrogen fertilizer as well as as possible need for other major and minor
elements, especially at high N levels, In addition, hand fertilization appears to result in poor
distribution.

{3) Plant densities which are too low or uneven to produce high yields and make efficrent
use of high nitrogen levels. Poor stand may often be associated with seeding by hand and
the consequent poor distribution and seed cover.

{4) Farmer preference for “"Local” varieties instead of improved ciiltivars.

{5} Poor weed control, a major problem in wheat and barley fieids.

{6} Poor management practices, such as:

a. Poor tillage, especially at primary tillage and planting.

b. Late planting. This again relates to tillage as well as to timely removai of the
previcus crop.

c¢. Lata harvesting of cereals, resulting in grain lost to shattering and transport.

(7) Insect damage to wheat and barley.

{8) Disease damage due to leaf, stem and stripe rusts in wheat.

(9} Shortcomings in the improved varieties themselves.

(10) Lack of modern seed cleaning equipment to produce high quality seed.
B - Institutional and policy constraints

) Segmentatlon of the various research and production efforts on the same crop into
various institutions and sections.

{2} A complex of an excess number of staff, short working hours, and poor saiames

{3} A bureaucratic (routine) system which prevents the efficient and timely execution of
tasks.

(4) The system of staff advancement and promotion based largely on journa! publications
and on seniority. .

(5) Inadequate program equipment and funds to support an effective research and
extension effort.

{6} Confounding of the experiment station system and the state farm system. The
objectives of the two are very different.

{7) Limited incentives to-the farmer caused by low, regulated prices for produce and
designated management production control.

{8} Necessary quantities of quality inputs not readily available tothe farmer(largely seed
and fertilizer).

(9} Research information is not being made readily available to the farmer.

(10} Apparent lack of a dynamic, aggressive and well-funded extension system. @

(111 Lack of cooperation and communication between departments withinthe M lantl‘V of
Agriculture.

(12} Due to severe shortage in plot machinery it is becoming very difficult to handlé all of
our testing program, especially on farmers’ fieids. in fact, we are discarding 30-50 percent
of the trials as they lack the precision and accuracy due to less management and céntrol.

Possible Activities for Reducing Cereal Production Constraints ;
Constraint No. 1;
Soil salinity associated with poor water management, excess irrigation and poot
drainage.

Sugyested activities:

{1) Conduct research pertaining to irrigation and water use of cereals.
{2) Breed for resistance to saline conditions.
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(3) Conduct on-farm water management trials,

{4} Develop a package program of information on proper irrigation techniques to be
disseminated to farmers.

Possible gain in production: 10-15 percent.

Constraint No. 2
Shortage of nitrogen fertilizer as well as a possible need for other major and minor
elements, especially at high N levels. In addition, hand fertilization appears to resultin poor
distribution.

Suggested activities:
{1) Increase nitrogen fertilizer production.
{2) Breed cereals which are able to respond to less than optimum amounts of fertilizer.
(3} Conduct fertility trials to determine the amounts of fertilizer needed for each variety.
{4} Analyze soils for macro and micro elements and determine critical ievels.
(6) Mechanize the application of fertilizers for better distribution.
{8} Conduct on-farm trials and demonstrations.
(7} Extend fertilizer information to the farmer.
Possible gain in production: 5-10 percent.

Constraint No. 3:
Plant densities which are too low or uneven to produce high yields and make efficient
use of high nitrogen levels. Poor stands may often be associated with seeding by hand and
the consequent poor distribution and seed cover. '

Suggested activities:

{1) Encourage the production of high quality commercial seed.

{2) Determine proper plant densities through research.

{3) Devealop mechanical planters for uniform geed distribution and uniform planting
depth.

(4} Disseminate research information about seed cultivars, seed quality, and date and
rate of seeding to farmers.

Possible gain in production: 5-10 percent.

Constraint No. 4:
Farmer preferences for "local’ varieties instead of improved cultivars.

Suggested activities;
(1) Breed cultivars which are sociologically and economically acceptable to the farmer.
(2) Educate farmers to the value of new cultivars by on-farm trials and demonstrations.
Possible gain in production: 10-15 percent.

Constraint No. 5:
Poor weed control, a major problem in wheat and barley.

Suggested activities:

(1} Develop a weed control research program using chemicals, mechanization, cultural
practices and/or a combination of different methods. Determine proper herbicide rates
and study residue carry over.

(2} Conduct on-farm trials and demonstrations.

(3} Disseminate weed control information to the farmers.

{4} Keep current on the development of new herbicides through journals, contacts with
chemical companies and meetings.

Possible gain in production: 5-10 percent.
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Constraint No. 6:
Poor management practices, such as:
{1) Poor tillage practices, especcally at primary tillage and planting.
(2} Late planting. This again relates totillage as well as to timely removal of the previous
crop.
(3) Late harvesting of cereals, resulting in grain lost to shattering and transport.

Suggested activities: '

(1) Through research, develap a package of cultural practlces and test them in farmers'
fields.

{2) Develop machinery, for primary tillage through to harvesting. Timeliness is a major
factor and machinery should increase efficiency over the entire production process .

{3) Cooperate with other commodity groups, such as cotton, for mechanizing their
harvest so that there will be no delay in wheat or barley seeding.

{4) Breed cultivars resistant to shattering.

(5) Educate the farmer to the benefits of good cultural practices from seed bed prepara-
tion to harvest. Useon-farmtrials and demonstration tests to show the farmer the herefits
that are possible.

Possible gain in production: 10-15 percent.

Constraint No. 7
Insect damage to wheat and barley.

Suggested activities:
(1) Breed varieties resistant to aphids.
a. Evaluate foreign and native material for insect resistance.
b. Develop artificial insect infestation, so germ plasm can be evaiuated.
- (2} Evaluate new insecticides by conducting rates and time of appllcatlon experiments,
etc.
(3} Evaluate cultural practices that help reduce insect populations,
{4) Evaluate biological control methods.
{5) Develop an integrated pest management control program using combinations of all
factors listed above,
{6} Develop a program of early detection of insect infestation so control measures c&n be
considered before economic losses occur. i
{7) Through extension, develop a program of education for the farmer to aid hlm ininsect
identification and contra! methods.
Possible gains in production: 15-20 percent.

Constraint No. 8:
Disease damage due to leaf, stripe and stem rusts in wheat and stem rust, powdery
mildew and net blotch in barley.

Suggested activities:
(1) Breed varieties resistant to diseases. -
a. Evaluate exotic and native genotypes for disease resistance.
b. Develop broad germ plasm pools of resistant material.
¢. Develop disease nurseries such that germ plasm can be evaluated. T
{2) Evaluate new fungicides. :
a: Conduct rates and time of application, etc. g
{3) Evaluate cultural practices that help reduce fungl popuiation. 5
{4) Evaluate biological control methods. :
{5) Develop an integrated disease control management program using combtnatldns of
all factors listed above.
{6) Develop a program of early disease detection such that control measures can be
considered before economic lasses occur. _4
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(7) Extend information to the farmer on disease identification and the control methods
available.
Possible gain in production: 15-20 percent,

Constraint No. 9:
Shortcomings in the improved varieties themselves.

Suggested activities:

(1) Develop a dynamic breeding program for wheat and barley. All cultivars have short-
comings for there is no “"perfect” cultivar. Continuous plant improvement program will be
vigorously employed to meet the farmers needs.

(2} Testing imported cultivars:

a. A continuous effort should be made to test the best wheat and barley cultivars in
the world.
b. Cooperate in planting international and Regional Cultivar Nurseries.

(3) Keep current on the developments of new cultivars, genotypes and breeding proce-
dures through journals, meetings, additional training, etc.

Possible gain in production: 15-20 percent.

Constraint No. 10:
Lack of modern seed cleaning equipment to produce high quality seed.

Suggested activities:

{1) Establish seed production units at each Research Extension Center ta produce quality
seed.

(2) Provide technical assistance to Seed Department of the Ministry of Agriculturefor the
production, processing and distribution of quality certified seed.

(3} To extend appropriate assistance in the development of independent seed industry.

{4} Examining the feasibility of a specially funded agri-business project in seed cleaning
and processing.

Possible gain in production: 5 percent.

Constraint No. 11:
Segmentation of the various research production efforts on the same crop into various
institutes and sections.

Suggested activities:

(1) Establish research teams composed of various appropriate disciplines {e.g. plant
breeding, plant pest control, soils, etc.) as required for problem solving.

{2) Provide for linkages between research and extension to disseminate cereals research
results to the farmers.

Constraint No. 12:
Inadequate program equipment and funds to support an effective research and exten-
sion effort.

Suggested activities:
(1) Provide funds for construction of new, or remodeling of existing facilities.
(2) Acquire needed machinery and laboratory equipment.
(3) Pravide vehicles for transportation of statf and materials.
{4) Provide funds for repairs, maintenance and operating costs.

Constraint No. 13:
Due to the apparent lack of emphasis on the extension function and the apparent
absence of linkages between extension and research, adequate information regarding
cereal production is not reaching the farmers.
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Suggested activities: ) . .
{1) Administrative and functional linkages between research scientists and extansion

personnel are needed. ..
{2} The extensionists should obtain research information immediately after it is gener-

ated for use in rural areas.

(3} Research programs will focus more on adaptive rather than basic research. Thus
research results will be more readily useful to farmers.

Finally, after the constraints which currently impede maximum production pf_ whna: a nd
barley in Egypt were identified, followed by a tentative list of suggested activities which
should alleviate and/or reduce each constraint, it is worth mentioning that if all the proper
technology were applied, wheat and barley grain yields could be increased by over 50
percent. However, in nearly all systems a certain amount of slippage occurs. If improved
cultivars are developed, pests controfled, a package of cultural practices reachad for
delivery, sufficient fertilizer and all of this transferred to the farmer, a yield gain of 25
percent should be reached within five years, but only if the farmer has the proper incantive.

Summary

Wheat is the principal winter cereal grown in Egypt. In the period from 1950-1 978, the
area devoted to wheat has ranged from 500,000-700,000 ha, or some 23-28 perceitt of the
cultivated area of Egypt. Although a production average of 3.3 t/ha has continued to grow
more quickly than yield increases, yields are high. But it is important to remember that
conditions are very favorablein Egypt, both ciimatically and agronomically. Using improved
varieties and better crop management, it is hoped that yield levels wili reach 3.8 !/h? n
1980. New varieties include Giza 157, Giza 158, Sakha 8 for bread wheat and ngu:&h for
durum. Yield gains are expected also from improved crop management, especiatly _"'!”th
regard to better soil and water management, increased plant density, higher fartifizer
levels and better weed control.

Another source of production increases will come through increasing the area of prodyc-
tion to include reclaimed areas where stresses exist. Principally, this will invoive breeding
varieties that are salt tolerant, drought resistant, heat tolerant or very early. Comptument-
ing the breeding program, agronomic studies have identified superior production practices
related to sowing date, seeding rate, fertilization and irrigation requirements, .

Barley occupies about 50,000 ha in Egypt with an average yield of 2.97 t/ha. In addition,
large rainfed areas are planted along the Northeast coast although these are subject 10
crop failure due to drought in many years. The main goal of the barley breeding programi$
to develop shorter, stronger-strawed varieties with better disease resistance. )

A considerable gap between farm and experiment station yield levels exists in Egvpt.
Various constraints have been identified, falling into two categories. Biological and tachni-
cal constraints include such problems as salinity, poor stand establishment, use of unim-
proved varieties, poor weed control, late planting and later harvest and post harvest losses.
all of which are in need of attention. A second category of constraints includes problems in
the areas of policy, research, extension and communications.



CONTRAINTES LIMITANT LA CEREALICULTURE EN REPUBLIC ARABE
DE L'EGYPTE ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le bté est la principale céréale d hiver cultivée en Egypte etdurantia période 1950-1978
la surface emblavée en blé est passée de 500 & 7000.000 ha (23-29% des surfaces
cultivées). Malgré une production moyenne de 3,3 tonnes par hectare, les demandes
dépassent largement les offres. Les conditions climatiques et agronomiques étant trés
favorables en Egypte, on espére que sous de meiileures gestions eten utilisant des variétés
améliorées, les rendements pourcront atteindre en 1980 les 3,8 t/ha. Les nouvelles
variétés incluent Giza 168, Sakha 8 pourle blé tendre et Mexicali pour le blé dur. On attend
de plus un accroissement des rendements par de meilleures utilisation de!'eau et des sols,
une augmentation de la densité des plantes, un taux plus élevé de fertilisation et un
meilleur désherbage.

Une autre source possible d’accroissement de la production réside dans I'augmentation
des terres emblavables dans le cas de foris besoins. Ceci entraine le développement de
variétés résistantes au sel. 3 la sécheresse, 3la chaleur ou des variétés trés précoces. En
plus des éludes d’amélioration, des travaux agrenomiques sont entrepris pour étudier les
dates de semis, les densités de semis, [a fertilisation et les besoins d'irrigation.

L'orge occupe une surface de 50.000 ha et offre un rendement moyen de 2,97 t/ha. De
plus, le long de la ¢dte Nord, de grandes surfaces sont emblavées en orge mais montrent
des chutes de production dues 4 |a forte sécheresse intervenue en certaines années. Les
objectifs majeurs du programme d’amélioration de l'orge sont de développer des varidtés
plus courtes, & paille plus forte et & meilleur résistance aux maladies, Deux catégories
contraintes entrainent des différences de rendements entre les stations expérimentales et
les terres des fermiers: les contraintes biologiques et techniques telles que I salinité, de
faible désherbage, des semis et des moissons trop tardives et des partes postmoisson; ia
seconde catégorie de contraintes fait intervenir des problémes de polmques agricoles, de

vulgarisation et de communications.
| ]




CONTRAINTES LIMITANT LA CEREALICULTURE EN REPUBLIC ARABE
DE L'EGYPTE ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le bté est la principale céréale d hiver cultivée en Egypte etdurantia période 1950-1978
la surface emblavée en blé est passée de 500 & 7000.000 ha (23-29% des surfaces
cultivées). Malgré une production moyenne de 3,3 tonnes par hectare, les demandes
dépassent largement les offres. Les conditions climatiques et agronomiques étant trés
favorables en Egypte, on espére que sous de meiileures gestions eten utilisant des variétés
améliorées, les rendements pourcront atteindre en 1980 les 3,8 t/ha. Les nouvelles
variétés incluent Giza 168, Sakha 8 pourle blé tendre et Mexicali pour le blé dur. On attend
de plus un accroissement des rendements par de meilleures utilisation de!'eau et des sols,
une augmentation de la densité des plantes, un taux plus élevé de fertilisation et un
meilleur désherbage.

Une autre source possible d’accroissement de la production réside dans I'augmentation
des terres emblavables dans le cas de foris besoins. Ceci entraine le développement de
variétés résistantes au sel. 3 la sécheresse, 3la chaleur ou des variétés trés précoces. En
plus des éludes d’amélioration, des travaux agrenomiques sont entrepris pour étudier les
dates de semis, les densités de semis, [a fertilisation et les besoins d'irrigation.

L'orge occupe une surface de 50.000 ha et offre un rendement moyen de 2,97 t/ha. De
plus, le long de la ¢dte Nord, de grandes surfaces sont emblavées en orge mais montrent
des chutes de production dues 4 |a forte sécheresse intervenue en certaines années. Les
objectifs majeurs du programme d’amélioration de l'orge sont de développer des varidtés
plus courtes, & paille plus forte et & meilleur résistance aux maladies, Deux catégories
contraintes entrainent des différences de rendements entre les stations expérimentales et
les terres des fermiers: les contraintes biologiques et techniques telles que I salinité, de
faible désherbage, des semis et des moissons trop tardives et des partes postmoisson; ia
seconde catégorie de contraintes fait intervenir des problémes de polmques agricoles, de

vulgarisation et de communications.
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CONSTRAINTS TO CEREAL PRODUCTION AND
POSSIBLE SOLUTIONS IN KENYA

Njogu Njeru*

1. General Introduction
Kenya is basicaliy an agricultural country, not endowed with minerals and oil. The

Equator cuts the country into two halves, but there is a wide range of ecological conditions
due to altitude. Thus there are glacial peaks and semi-deserts. The altitude varies from sea
level to nearly 6,000 m. Land utilization is determined by climate, topography and soif. Of
these, the mast important factor is climate, particularly rainfall.

The total area in the country is 58 million hectares of which 72 percent has arainfallless
than 500 mm/year in 4 years out of 5. Another 12 percent has between 750 and 1250
mm/year. Some of the area in the remaining 16 percent is wet, frosty and forested.

Wheat and barley are grown on land above 1800 m (Acland, 1971). Both are rainfed.
While wheat is principally for bread, barley is used for malting and only small quantities tail
to meet these requirements and are used for animal feed {aithough wheat bran and barfey
maft are useful by-products in the food industry). Durum wheat is produced in very small
quantities. This discussion will therefore be restricted to bread wheat and barley, and will
be brief.

Wheat and barley areas are shown in Figure 1.

2. Production
Wheat and barley both cccupy approximately 140,000 ha (Table 1). Of this area wheatis

grown on about 66 percent. The two are narmallyin areas where cropping intensity is fairly
low as they are mainly on mixed, large-scale farms. Thus some of the zones have only 3.8
percent of land under crops and others have about 30 percent. Crop combinations enthe

% National Agricultural Rescarch Station, Kitale
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cultivated areas where wheat and barley are grown include maize, sunflower, grass leys,
pyrethrum and wattle (Anon, 1970). Barley generally is grown in areas where rainfall is
between 700 and 1200 mm at altitudes above 2,200 m. (Anon, 19711). The rainfall should
be spread over at least five months in order to have high vields and acceptable malting
quality.

Wheat is grown in areas with both lower and higher rainfall than barley. Inthe marginal
areas (with rainfall below 600 mm per annum) the wheat requirement for water: was
calculated at between 322 and 324 mm depending on season utilized since the area hasa
bimodal rainfall pattern {van Eijnatten, 1976). Due to high potential evaporation: this
requirement was not met. Wheat in this area is a small-scale crop with the majority of
farmers having only about 1.5 ha of wheat, for their own home needs. The area under
wheat in the marginal lands is decreasing gradually to other food alternatives (Table 2).
However, new areas under extensive wheat production are heing opened up and this
sector may assume significance in the future,

Wheat lands with more than 700 mm of rain are therefore the major sector in the
country.

2.1. Varieties

Varietal development in wheat started in 1906 when Mr. G.W. Evans was appointed by
an estate owner who had realized that wheat rusts destroyed most of the planted crops.
The breeder released & variety Equator which was grown for four years (Pinto and Hurd,
1970j). The breeding program subsequently grew in scope so that at present the main
objectives are:

1. Shorter strawed varieties

2. Varieties capable of sustaining rust resistance for several years

3. Acceptable quality for baking {or other stated use)

4. High grain yields over fairly wide areas

5. Reduction of the number of varieties for ease of handllng a sufficient number for

blending purposes.

A total of 132 varieties has been released since 1908, out of which 25 are still being
commercially grown (Thairy, et af 1978). In 1979, 10 varieties were fully recommended for
production in wheat areas and another eight recommended to be grown on restricted
acreages due to their higher susceptibility to rust (Anon, 1979).

Four barley varieties, Amani, Research, Tumaini and Proctor are recommended

Yields of wheat vary with area as shown in Table 1. The low rainfall areas average about
1.0 t/ha while it is approximately 50 percent more in wetter areas.

TABLE 1. - Area, Yields and Production of some Cereals in Kenya 1972 to 1978.
Area in 000 ha Yield metric tons/ ha Production in 000 mric

tons
1972-76 1977 1978 1972-76 1977 1978 1972-76 1977 1878

Total 1651 1672 1573 1.33 1.61 1.47 2199 2374 12318
Maize 1190 1100 1100 143 1.74 164 1702 1910 1800
*Coarse grains 1542 1450 1450 1.32 1.54 146 2036 2230 :2120
Wheat 108 : 122 123 1.49 118  1.68 163 144 - 196
Barley 22 26 32 1.0 1.2 1.2 21 30 38
Millets 362 350 350 0.85 . 091 0N 334 320 . 320

Source: Foreign Agricultural Circular {Cereal) 1978,

AR ]

* Coarse grains; wheat and maize and miliet. Millet includes sorghum.
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TABLE 2. - Area, Production and Yields of Breadwheat (1966 to 1978} and Malting
Barley (1970 - 1978) in Kenva.

BREAD WHEAT

Total Area Yield Total Prod Areas with 300 mm
(000 ha) (t/ ha) {000 tons) 000 ha Yield Production

1966 136 1.32 179 16 1.10 18
1967 149 1.60 239 15 1.40 21
1968 165 1.35 223 16 1,13 17
1969 163 1.32 216 18 094 17
1970 129 1.39 179 13 0.80 10
1971 114 149 170 10 1.13 11
1972 104 144 150 9 0.78 7
1973 106 1.30 138 8 0.86 7
1974 104 152 158 7 1.2 8
1975 116 151 175 7 1.27 8
1976 113 153 173 6 0.97 6
1976 113 153 173 6 097 1+
1977 122 1.18 144 5 1.12 &
1978 123 1.59 196 5 1.03 5

Sources: Kenya Wheat Board Annual Reponts
Kenya Breweries Limited, Barley Production Offices, Nakuru

2.2, Pests and diseases

The main diseases for wheat and barley are stem rust {Puccinia graminia tritici) which
occurs in all areas; brown leaf rust (P. recondita) in altitudes above 2,100 m; blotch
(Septoria nodorum, S. tritici and S. avenae) which inflicts losses on susceptible varieties at
all levels and more particularly on poorly drained soils {Pinto and Hurd, 1970). Occasional
diseases include loose smut {Ustilago tritici), Scab (Fusarium graminium), Take-all{Ophio-
bolus graminis); Root rot{Rhizoctonia sp.) and leaf blight (Helminthosporium trichostoma)
{Robinson, 1960; Guthrie, 19591,

The pests include barley bulbfly {(Hylemya arambourgi), dusty brown beetle (Gonocepha-
lus simplex), black wheat beetle (Heteronychus consimilisZ) and aphids (Aphis spp.).
Damages are low.

2.3. Sowing

The sowing date varies with the rainfail pattern. Most of the wheat and barley are sown
in the May-July period. In the bimodal rainfall areas, wheat farmers prefer the second
(October) peak of rain {van Eijnatten, 19786).

3. Development of package of recommendations by research
Both bread wheat and barley undergo vigorous research so as 1o derive packages
suitable for maximum exploitation of the genetic potential of new varieties (Anon, 1979}

3.1. Land preparation and sowing

Experiments have shown that the first ploughing should be done immediately after
harvesting the previous crop. This preserves and facilitates moisture penetration, better
controls noxious weeds and ensures efficient decompaosition of crop residues. The langer
maturing varieties are recommended to be sown first and seeding rates are determined
from experiments on tillering ability of varieties. Seed rate varies from 75 to 1256 kg/ha.
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3.2. Fertilization .

The rates of phosphates, nitrogen and copper are determined after replicated trlals inall
wheat areas. Fertilizer recommendations take into consideration the previous cropping
histary of the farm.

3.3. Weed control
Similarly chemicals like 2,4-D, 2,4-DP, MCPA, Buctril“M” and others are recommended
only after thorough investigations. Many weeds are considered very difficult to eradicate;
amongst them are wild oats, rye grass, brome grass, beckeropsis, Chinese Iantern, bind
weed.
In experimental fields vields of wheat and barley are relatively high, being abov‘e 4.5
t/ ha.

4, The farm situation

The farm situation is determined by very many factors. Some of them are the farmers
knowledge of recommendatians, availability of necessary inputs like machinery, fertilizers,
the prices of such inputs and availability of credit facilities. The extension efforts for wheat
and barley in Kenya are very commendable and generally ensure a fast flow of informiation
from research to farmers. Methods are joint meetings, field stalf providing target hectar-
ages and conducting surveys throughout the growing period, agricultural shows and field
days, bulletins and radio programs. Most of the farmers also avail themselves of ¢redit
facilities provided by a para-statal Agricultural Finance Corporation (for wheat) or the
private Kenya Breweries Limited (for barley). These farmers are closely followedand given
advice as and when deemed necessary. The result is a relatively high managerial stapdard
at field level. However, yields vary depending on differences in inputs and zonal poténtial
productivity, '

Average yields in low rainfall areas are approximately 1.0 t/ha. Medium zones average
1.6 t/ha and high potential areas 3.5 t/ha. In the last zone, maximum vields are about 5.0
t/ha, while in drier areas the equivalent vields may be only about 2.5 t/ha,

5. Difficulties confronting farmers

5.1. Imported items :

Imported items like machinery, fuel, implements, fertilizers and herbicides have gone up
in price in the last four years, some by more than 100 percent. Their distribution and repair
services, however, are satisfactorily handled by firms that are well distributed in the main
wheat/barley areas. Credit facilities are also available for their purchasse.

5.2. Local items

Labor prices have also tended to shift upwards. This is partly due to inflationary trends
the world over, and partly to its scarcity in rural areas.

Seed production costs have moved up due to high costs of imported inputs and labor.
Availability and distribution of the seed, however, have not been problems. Storage
facilities have not posed big problems. There is sufficient storage for both crops. Processors
obtain supplies from central stores.

Postharvest problems encountered by farmers are mainly grain moisture content and
transportation to central stores. In some seasons, rain continues evenwhendry conditions
suitable for harvesting would be expected. As the two crops are grown on high altitude
areas, where temperatures are low, prolonged rainfall may lead to "' musty”’ grains with low
or even a totally unacceptable quality.

Many farmers may not have their own trucks or be near railway lines. They depend on
commercial transporters who may not be available exactly when required.

Prices of wheat and barley have been retained high enough to encourage self-
sufficiency and decrease imports. Growers, however, must achieve reasonable yieldssoas
to make profit on their crops. Credit facilities incorporate a crop-failure risk element i incase
of natural calamities.
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6. Manpowar availability and organization

6.1. Research and quality seed control

Research on wheat is done by the Kenya government. The sole marketing agency, the
Kenya Wheat Board, is a para-statal body and also has a notable contributionto all aspects
of research and production. All research is centrally co-ordinated and has a multi-
disciplinary approach. There is maintained sufficient personnel in breeding, agronomy,
quality, pathology and entomology.

Seed Quality Control Service within the Research Division ensures that international
seed rules for all crop varieties are observed during production. The service certifies seeds
which are then distributed and sold by a commercial company.

Research on barley is on similar lines. The agency handling all the commercial barley is a
private brewing company.

6.2. Extension services

Wheat extension is in the hands of crops ofticers of the Kenya government. Barley
extension officers are employed by the brewing company. in both casesresearch informa-
tion is quickly transmitted to the growers and feedback obtained. It is difficult to determine
the exact number of personne! involved. In some areas both Ministry of Agriculture and
Ministry of Lands and Settlement staff are extension agents. Besides, they operate for a
total farm approach rather than on individual enterprise basis.

7. Future plans

7.1. Wheat

There are definite plans to greatly increase wheat production. Although the country is
self-sufficient in many years, there are still occasional imports of about 10 percent{Thairu,
et a/ 1978). At present only about one sixth of the wheat potential is being utilized. There
are plans to extend cultivation of wheat to Narok district, where nearly 500,000 ha are said
to he suitable.

The fight against the rusts is scheduled to be sustained. Various races keep developing
and varieties cannot be grown for many years. Incorporation of resistances will continue.

“Future varieties will also have improved agronomical characters.

Grain quality research for bread and other uses will also continue. There are problem
weeds still needing a lot of research into effective herbicides and ather cultural methods of
control. The work will continue and will help to increase yields.

in areas where soils are of low pH and where soil moisture is limiting, the plant breeders
and agronomists will continue to screen triticale varieties for acceptability in the market.

TABLE 3. - Wheat Variety Recommendations, 1979,

A: Varieties fully recommended for cultivation

Variety Altitude range Important notes

Africa Mayo All altitudes

Bounty All altitudes

Kenya Leopard All altitudes Limited % above 2700 m

Kenya Mamba 1800 - 2300 m

Kenya Bongo 2200 m and over

Kenya Paka 1800 - 2400 m Not above 2400 m

Kenya Tembo All altitudes fimited % above 2600 m

Kenya Fahari All altitudes

Kenya Nungu 1800 - 2600 m Not above 2600 m

Kenya Kifaru All altitudes Limited acreage
above 2600 m
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B:

Varieties to be restricted to not more than 10% of farm area

Variety Altitude Variety Altitude

Kenya Kudu 2100 m and above Kenya Swara 1800 - 2300 m
Kenya Page 2400 m and above Fanfare All altitudes
Kenya Kanga All altitudes Kenya Nyati 1800 - 2400 m
Kenya Kiboko All altitudes

Kenya Kyoka All altitudes

Kenya Kuro 1800 - 2400 m

7.2. Barley ;

The requirements for barley are increasing in the country. More areas are likely to be
opened up for barley production. Varietal and other requirements are similar to thdse of
wheat as listed above and will continuously be investigated.

1. Acland J.D.,

2. Anon, 1870

3. 1971

4. " 1979

5.  Guthrie, E.J.,
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Summary

Wheat and barley are grown on land above 1800 m elevation in Kenya. Together, the two
crops occupy 140,000 ha, two-thirds of this area being wheat and the remainder barley.
The major areas of wheat and barley generally receive more than 700 mm of rainfall per
year. Currently in Kenya, a total of eighteen wheat varieties and four barley varieties are
recommended to farmers in various areas. Yields average 1 to 1.5 t/ha in most areas.
Impaoartant diseases of wheat and barley include stem rust, leaf rust and blotch diseases
(Septoria spp.). Several insect pests are present, but damages are generally low,

A series of recommended agronomic practices has been developed for wheatand barley
growers. These deal with timing and methods of cuitivation, fertilization and weed control.
In experimentalfields optimal practices resultin wheat and barley yields of above 4.5 t/ha.

Cereal farmers face a variety of difficulties, Costs of imported items such as machinery,
fuel and fertilizers have greatly increased in recent years. Labor scarcity and expense have
also contributed to higher costs, both on the farm and in purchases of seed and other
supplies. Postharvest problems mainly involve grain moisture and transport to central
stores. Unfavorable weather conditions sometimes cause “‘'musty” grains, which are of
low or even unacceptable quality. Growers do enjoy a plentiful supply of certified seed, and
good prices provide incentive to grow wheat and barley. Credit facilities are available, and
these often include managerial advice, crop insurance and other benefits. Extension
services, provided by the government in the case of wheat, and by breweries for barley,
provide growers with the latest research findings and recommendations.

Future plans of research and extension personnel inciude the expansion of wheat and
barley cultivation to new areas and continued efforts to develop rust-resistant varieties.
Another area of interest involves screening triticale varieties for use on low pH soils or in

dry areas.



CONTRAINTES LIMITANT LA CEREALICULTURE EN KENYA
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Cultivées a des altitudes supérieures & 1800 m, le blé et Vorge occupent 140.000 ha de
terres, le deux tiers étant emblavée par la premiére plante le reste par la deuxiéme. Les
terres emblavées regoivent plus de 700 mm de pluies par an.

Actuellement au Kenya, 18 variétés de blé et 4 d’orge sont recommendées aux agricul-
teurs de diverses régions et les rendements moyens atteignent 1 & 1,5 tonnes/ha. Les
maladies importantes du blé et de I'orge sontles rouilies brunes et noires etles septarioses
(Seploria spp.). De nombreux insectes sont présents mais leurs dégats sont généralement
de faible importance.

Une série de pratiques culturales ont été developpees et sont recommendées aux
agriculteurs; elle camprennent les méthodes et les différentes période de culture, la
fertilisation et le désherbage. En parcelles de recherches, les pratiques optimales permet-
tent d’atteindre des rendements en blé et en orge de plus de 4,5 t/ha.

Les céréaliculteursfontface & de nombreuses difficultés parmi lesquelles onpeutciterle
codt d'achat trés élevé des machines agricoles, du fuel et des engrais, la rareté de la main
d'ceuvre et son prix élevé, les problémes de stockage post moisson des grains (d'humidité
et transport) les mauvaises conditions climatiques donnant parfois des grains ‘moisis” de
qualité trés faible ou méme inaccepiable.

Toutefois, les céréaliculteurs peuvent bénéficier de crédits, d’assurances sur les
récoltes, de conseils de gestion et les services de I'orge leur fournissent fes derniéres
recommendations des services de recherches.

Les projets futurs sont d'étendre la céréaliculture & de nouvelles régions et de continuer
a développer des variétés résistantes aux rouilles. De plus, des variétés de triticale sont
actuellement criblées pour leur utilisation en zones arides et sur des sols a faible pH.



CONTRAINTES LIMITANT LA CEREALICULTURE EN PAKISTAN
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Le blé tendre est la principale céréale cultivée au Pakistan sous des environnements
divers; mais environ tes 3/4 des surfaces & blé sont irriguées le reste étant dans des
régions 2 fortes précipitations hivernales. De nombreuses variétés améliorées sont culti-
vées bien que les principaux cultivars aient été rétirés du fait de leurs sensibilité aux
rouilles, des variétés de haute taille, plus anciennes, occupent toujours des surfaces
substantielles surtout dans les zones non irriguées. Les roullles, I'oidium, les charbons et
les caries sont les maladies importantes et les insectes ne représentent pas un sérisux
probléme malgré une forte attaque de vers depuis quelques années. Les méthodes et
périodes de culture, les semis, les traitements des graines et la fertilisation sont les sujets
importants couverts par les recommendations faites aux fermiers, L'irrigation est aussiun
domaine important de recommendations. Les mauvaises herbes causent de gros dégats
{jusqu‘a 30%) et sont controlées par des labourages et de binages manuels; les espéces les
plus nocives sontla folle-avoine et la Phalaris minor. Malgré une forte utilisation d’engrais,
une meilleure disponibilité hydrique et une mécanisatian accrue, les rendements se
situent toujours autour de 1200-1400 kg/ha. Toutefois des essais ont montré qu’une
amélioration était possible surtout en utilisant des engrais mieux adaptés et plus
équilibrés.

Le manque de préparation des sols, de tracteurs {a prix élevé quand ils sont disponibles)
entainent des retards aux semis (de plus les méthodes traditionelles sont trés lentes). La
disponibilité en temps des engrais est unautre probléme. La production de semences n'est
pas aussi efficace qu’elle devrait I'étre hien que ¢e programme ait été renforcé; la rareté
des herbicides, le prix élevé de |a main d'ceuvre, {a saturation hydrique et la salinité des
sols sont aussi de trés gros problémes. Les efforts futurs porteront surtout sur la patholo-
gie, les engrais et la mecanisation.

L'orge. bien que plus adapté a la sécheresse et aux sols salins, est encore peu cultivé au
Pakistan. De nouvelles variétés semblent &tre trés prometteuses et leur rendement devrait

dépasser celui des variétés locales.



CONSTRAINTS TO CEREAL PRODUCTION AND

POSSIBLE SOLUTIONS IN PAKISTAN
M. Tahir*

Beyond any doubt wheat, 7. aestivum, is the primary and major food grain of Pakistan
and is grown throughout the country under varied soil and climatic conditions. Wheat is
planted during the rabi{winter) season on approximately 4,96 million hectares of irrigated
land and 1.43 million hectares under rainfed conditions every year. The area and
production in the four provinces of the country is given in the following Table:

TABLE 1. Wheat Area and Production in Pakistan

Area Production Yield
Province (000 hectares) {000 tons) Kg/hectares
1976-77 '
Punjab ‘
irrigated 3683 6178 16674
Unirrigated 917 522 569.2
Total 4800 6700 1456.5
Sind
lerigated 928 1455 1567.9
N.W.F.P.
jrrigated 284 402 14165
Unirrigated 433 - 298 688.2
Total 717 700 976.3
‘Baluchistan
Irrigated 63 102 1619.1
Unirrigated 85 41 482 4
Total 148 143 966.2
Pakistan 1976-77
Irrigated 49588138 . 1641 4
Unirrigated 1434 861 600.4
Total 6392 8998 1407.7
Pakistan 1977.78 - 6396 8158 12960
Pakistan 1978-79 6627 9500 Estimated

*  Pakistan Agriculture Research Council, Istlamabad



There was a slight increase in acreage during 1977-78 but the production went
down by about a million tonnes over 1976-77 mainly due to a rust epidemic on the
major commercial varieties.

Commercial Varieties

The wheat varieties have been grouped into: (a) O/d Tall Varieties: C271, C273, and
C591, {b) Semi Dwarf Varieties: Mexipak-65, Khushal-69, Tarnab-73, Chenab-70, Pak-70,
Blue Silver, SA-42, Lyallpur-73, PARI-73, Sandal, Pothwar, SA-75, LU-286, Yecora, Nuri,
Punjab-76, ARZ and Pavon F-76.

Qut of these varieties Mexipek-85, Khushal-89, Tarnab-73, SA-42, Pothwar and
Punjab-76 were officially withdrawn from commercial cultivation because of their high
susceptibility to the brown rust, Puccinia recondita. However, due to nonavailability of
seeds of other varieties, a considerable area is still under these varieties. Due to heavy
infection of stripe (P. strifformis) and brown rusts, Pak-70 and Chenab-70 have also been
drapped from the seed procurement list this year.

In the irrigated areas, the old tall varieties are occupying 15 percent of the acreage
whereas in the unirrigated regions of the country the indigenous old varieties are still
cultivated on 73 percent of the area.

Promising Varieties or Lines in the Different Zones

Line Institution Characters
1. ZA72 (Nortino x 7C) ARl Tandojam Normal duration, resistant to
all the rusts, vields about 1.5
tons/acre
2. ZA75 ARl Tandojam Short duration, resistant to all
: the rusts, yields about 1.3 tons/
acre '
3. 141 (Tobarié6 x 8156) ARI Sariab Medium duration, susceptible

to leaf rust, resistant to stripe
rust, suitable for up-lands of
Baluchistan, yields 933 Kg/

acre
4. 23584/15-13-5 x Son. 64 PARI Faisalabad Normal duration, resistant to
ail the rusts, vields 2.5 tons/
acre
5. lnia/Son. 64-P4160 (E) x PARI Faisalabad Medium duration, resistant to
Son. 64 ail the rusts, yields 2.5 tons/
acre
6. Bb. x Nayab ARS Rawalpindi Long duration, resistant to all

the rusts, suitable for rainfed
areas, yields about 2.0 tons/

acre
7. Ciano’s-LR64/Son{Amb} ARS Bahawalpur Short duration, resistant to all
rusts, yields 1.3 tons/acre
8. LU25 (Blue Silver x University of Agriculture, Short duration, resistant to leaf
Khushal) Faisalabad rust, susceptible to stripe rust
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9. Nai-60 x 6134-C271/ ARl Tarnab - Normal duration, still being

Pak-70 o tested ‘against rusts, ylelt!s 2.0
: tons/acre ‘
10. Ciano 's'-PJ62 x Gallo ARI Tarnab Normal duration, yiefcﬁ 2.2

tons/acre, still being tested for

rusts reaction. i

Major Disease Problems in the Different Production Zones
From the disease point of view, the country can be divided into three productlon zones:

1. Mountainous areas with rainfall above 350 mm. The areas which fall in this zone
are: Chitral, Dir, Gilgit, Swat, Mansehra, up-lands of Baluchistan and parts of Azad
Kashmir. The major diseases in this zone in order of their severity are powdery mii-
dew (Erysiphe graminis), stripe rust {Puccinia strnform:s} and brown rust {(Puccinia
recondita).

2. Submountainous and rainfed zone. The rainfall in these areas is up to 350 mm.
However, in certain areas such as Rawalpindi the rainfall is above 350 mm. This zone
covers most of the unirrigated wheat area of the country. The major diseases are
stripe rust, brown rust, loose smut (Ustilago nuda f. sp. tritic/) and flag smut (Urocystis
tritici).

3. Irrigated plains. Seventy percent of the total wheat acreage is cuitivated in this zone.
The major disease is brown rust which causes great losses to wheat production dur-
ing the years of heavy infestation. Stem rust {Puceinia graminis 1. sp. triticl) is ‘mainly
confined to deep southern areas in Sind Province. For the last six years it did not de-
velop on any variety to cause noticeable damage. Loose smut in certain years appears
almost on every variety but the infestation so far has remained on lower side. Partial
bunt or Karnal bunt (Veovossia indica) occurs in relatively small and specific areas of
Sialkot, Gujranwala and Lahore.

Insects

Pakistan is fortunate not to have any major insect problem, except in recent years
armywarms have started causing some damage to wheat crop. The other noticeablg insect
is white ant {termites) in rainfed areas of the country. A survey carried outto detenginethe
extent of damage to wheat this year revealed losses up to 6 percent with an averagdof 2.4
percent. :
Normal Sowing and Harvesting Time L

The normal sowing time is from middie of October through the end of Novernber
However, with the availability of seeds of short duration varieties a lot of farmars have °
adopted the rotation of cotton-wheat, rice-wheat, or corn-wheat and this has exterjded the
sowing time until the end of December. The normal harvesting time is from the befjinning ;
of April till the third week of May. However, in the up-lands of Baluchistan and NWFP a’
small acreage is harvested during June. :

Package of Practices Recommended to the Farmers

Seed-bed Preparation :
Recent studies have clearly shown that when adequate attention is gnven to thq control
of perennial weeds, more than two ploughings are wasteful. If a tractor is available, one
ploughing with a soil turning plough, followed by harrowing and levelling if necessary,
brings the field in shape for irrigation. After irrigation, a single ploughing by a cultivator is
sufficient to create satisfactory seed-bed. If a tractor is not available, similar operations
should he done with bullock-drawn improved implements. .
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Method of Planting

a) Barani (rainfed} Areas: Alil plantings must bedone by "Pora” which places the seed at
proper moisture and depth which is highly essential to get a good stand of the crop.
Fertilizer should be applied by broadcast 2-3 days before planting and mixed in the soil by
ploughing and planking.

b) Irrigated Areas: The recommended varieties should be planted not deeper than two
inches. Drill plaming gives higher germination percentage and a uniform stand because
the seed is placed at a uniform depth in proper moisture. ‘Kera’ is next, butin this case care
must be taken to plant in high 'vattar’ {moisture). Broadcasting does not give a good stand,
but if it is unavoidable the seed rate should be increased about 2-3 kg per acre. In late
ptantings and fields with salinity patches, dry sowing is recommended which involves
planting by drill followed by irrigation. In the dry method, shallow ptanting is a must. Dry
planting should be done where there is water shortage. Dry planting should be followed in
all cases after Decernber 15.

Seed Treatment
Seed treatment with proper fungicides {Vitavex and Benalate) to protect the seed from
seed-borne diseases such as loose smut and flag smut, is useful. Field staff of the
extension can supply the chemicals and help in the operation.

Fertilizer Application

In general both nitregenous and phosphatic fertilizers are of primary importance to
obtain good vield of wheat crop. It has been found through experimentationthatboth N and
P must be in a proper balance in the ratio of 1:1 or at least 2:1 to get the best yields.

Potassium sulphate should also be applied when wheat is planted after rice or sugar-
cane, at the rate of 30 pounds per acre.

The whole quantity of the phosphatic and half of nitrogenous fertiiizer should be applied
at seeding time white the remaining half of nitrogenous fertilizer be applied with first
irrigation.

In case the phosphatic fertililizer is not applied at seeding time, this can be applied with
the first irrigation.

Mixing small quantities of N with the seed has been found deleterious for germination. It
is therefore advocated that nitrogenous fertilizers should not be mixed with seed.

Recommended Doses of Fertilizers
1. Barani Area
a} Rainfall up to 350 mm: 23 kg N and 23 Kg P,0,
b} Rainfall 35Q te 500 mm: 34 kg N and 23 kg P,O,
c) Rainfall more than 500 mm: 41 kg N and 27 kg £,0;
2. Wrrigated Areas (Average Fertile Soils)
41 kg N and 27 kg P,0;

lrrigation

The wheat plant has two critical stages for its water requirements. The first is at the
tillering stage which starts about a week after emergence. The first irrigation shouid
therefore be applied not later than 15-20 days after seeding. In rice growing areas, the
sub-soil is usually saturated with moisture as the moisture retention power of the soil is
high. Thefirstirrigation should be delayedaslong as possible. [n many cases it mayevenbe
more than a month after emergence.

The second critical stage is between anthesis and grain formation when irrigation is
necessary so that the fertilization period is extended. The remaining irrigations, depending
on the frequency of rainfall should be well distributed between these stages. Inthe Puniab.,
one irrigation may be important by the end of March, if the season becomeswarm and dry.
In the Sind, this irrigation should be applied in early March. The total number of irrigations
should not be more than 4-5.

Depth of pre-sowing irrigation: Very heavy pre-sowing irrigation does not give any added
advantage for irrigated wheat crop.
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Weed Control
in certain cases the losses are as high as 30 percent in the vield of wheat. Many winter
weeds particularly Phalaris minor (Dumbi grass) and wild oats {Javi) are increasing in
intensity and affect the yield. Some weeds are partially controlled by the "dab’ system,
except the above mentioned two weeds which even germinate late in the season. Bince
these weeds consume water and fertilizer, they must be desiroyed by the bar-harrowin the
beginning and by hand-hoeing later. ,

L.ow Average Yields and Avanlabnhty of Inputs

The average wheat yield in Pakistan has stagnated around 1200-1400 kg ha dun gthe
last few years which is indeed very low when compared to the average national yidlds of
some of the other major wheat producing countries of the world, like Mexico andiEgypt
which are getting 4175 and 3343 kg/ha respectively, This is in spite of a several! fold
increase in the use of fertilizer from 193,300 nutrient toensin 1973-74 to 346,800 nutrient
tons in 1977-78, and improved N/P ratios from 8:1 in 1973-74t0 3.5:1 in 1977- 78 The
availability of irrigation water has also increased from 2.1 1o 2.4 feet per acre durmg the
past 5 years, through installation of new tubewells and increased water supply iin the
canals, Efforts at increasing farm mechanization have also resulted in the avallabllitv ofa
larger number of tractors and threshers, which provides a very valuable input irito the
wheat production system. Similarly the availability of agricultural credit through various
institutionalized sources has also increased substantially and it has been ensurad that
small loans for agricultura1 inputs are advanced by the banks through simplified proce-
dures. However, it is frustrating to note that wheat productlon or indeed production:of any
other crop has not registered any significant increase in yield per acre commensurate with
the use of increased inputs.
Instances of Higher Productivity under Farmers’ Conditions :

This, however, does not mean that it is not possible to get substantially higher ytelds of
wheat under farmers’ field conditions in Pakistan. This is clearly shown by two sets of data
which prove that with the right package of technology suited to the environment of the
particular area and the use of proper cultural practices and requisite inputs like good seed,
balanced fertilizers and proper irrigation, even ordinary farmers can get high yields of
wheat and other crops. Thelist of farmers whoreceive prizes from Daud-Hercules Fertilizer
Company for getting highest wheat yields in their districts in 1976-77 is given in Table 2.
Admittedly these high yields were obtained under optimum conditions in the farmers’
fields, which compared with the national average of 1421 kg/ha points out the dery big
vield gap, some of which can be bridged if the overali farming system works we!l.

7
TABLE 2. - Prize Winning Farmers of Punjab (Daud-Hercules Trials, 1976—77)

Division/District Name of the Farmer Variety Yield [Kjg/ haj

Bahawalpur Division i
Bahawalnagar Syed Mairaj Ali Shah Chenab-70 6914

Rahimyar Khan Khan Majeed Arimand PARI 59
Bahawalpur Mian Mohammad Tarig Butt Chenab-70 636
Multan Division :
Multan Ch. Rehmat Al PARI 6340
Muzaffar Garh Mohammad Bakhsh Bhatti PARI 6268
D.G. Khan Mian Mohammad Ahmad PAR! 6176
Sahiwal Mian Bashir Ahmad Mangla-68 = 6084
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TABLE 2 Cont’d.

Sargodha
Faisalabad
Sargodha
Mianwali
Jhang

Division

Lahore Division
Hujranwala

Lahore
Sheikhupu
Sialkot

Rawalpindi Division

Gujrat
Attock
Jhelum

ra

Rawalpindi

Ch. Sain Muhammad
Ghulam Muhammad Cheema
Ch. Jan Mohammad
Pahalvan s/0 Bahaival

Aftab Ahmad

Pir Jamil Hussain Shah
Ch. Mohammad Bakhtiar
Ch. Faqir Igbal

Ch. Allah Ditta

Mian Mohammad Mumtaz
Raja Gulzar Hussain
Khawaja Raza Ali

Source: Daud-Hercules Fertilizer Company

Chenab-70
Chenab-70
Chenab-70
Chenab-70

Chenab-70
Chenab-70
Chenab-70
Chenab-70

PARI
Chenab-70
PARI
PARI

6084
5992
65807
5162

5900
5623
5162
5347

6545
6176
5162
4978

Another set of experiments called the Farming For Self-sufficiency (FFS) Programme

was carried out in the fields of average farmers with good fertilizer application, both of N
and P and reasonably good care of the crop (Table 3). These conditions can be considered
achievable for the large areas in the country since the farmers selected were average or
somewhat better than average and did all the operations on their lands themselves under
guidance of the experts, These data indicate that even on conservative estimates wheat
production can be increased by about 50 percent in most of the wheat growing areas (Table

4).

TABLE 3. - Farming For Self-Sufficiency {FFS) Experiments

—

Details about demonstation plots on average farmer’s field.

Improved semi-dwarf commercial varieties were used. The number of irrigations was

from 4-6.

1. Size of p?ot: 2024 sq. m. (0.50 acre approx.)
2. Size of sub-plot: 1012 sq. m. (0.25 acre approx.)
3. Fertilizer application {kg/ ha)

Site

Sub-plot-I
Sub-plot-il

Source: Dr. Zia-ud-Din, Farming for Self-sufficiency. 1976.

irrigated Rainfed
At sowing As top dressing At sowing only
674 NasUrea 674 NasUrea 55.6N asUrea
67.4 N 67.4 NasUrea 55.6 N
67.4 P,0; 55.6 P,0;
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TABLE 4 .- Wheat Yield Comparison in Farmers’ Fields Under Different Conditiuns of
Fertilizer Application ;
i

i

Average yield Average yield Parcentage Percenta‘ge
for the dist. in FFS Demos. Increase of Increase pf
District Kg- ha N NP (3) aver (2) {3) over {1)
|
A. irrigated (1} (2} (3 |
Hyderabad (8)* 1634 2110 2824 33.8 728
Nawabshah (7) 1702 23N 3345 399 965
Multan (7} 1702 2391 3345 39.9 98.5
Multan {7} 1876 3896 4683 202 1496
Faisalabad {10) 1959 3888 4665 20.0 138.1
Gujranwala (10} 1519 2940 3730 26.9 1456
B. Rainfed ;
Rawalpindi {B} 68750 1488 2106 415 2837
Hazara (B} 707 2016 2748 30.3 288.7

Source: Dr. Zia-ud-Din, Farming for Self-sufficiency, 1976.

* Number of sites of fertilizer demonstrations.

7

Difficulties or Problems Confronting Farmers

1. Though the Government is giving more and more emphasis 6n mechanization of land
preparation through tractors, and due to the high cost and non-availabiity of tractors inthe
open market the land preparation operations are mainly done by indigenous un-improved
implements drawn by the buifiocks which are normally time consuming and a lot of planting
is delayed from the normal season.

2. Inadequate and unbalanced use of nitrogenous and phosphatic fertilizers. Atpresent,
total fertilizer use is about 350,000 nutrienttons of N and P combined. The requirements of
irrigated areas alone amounts to 1.3 million nutrient tons if applied at the recommended
rates. :

3. Timely availability of right type of fertilizers. :

4. The seed production and supply program is net very efficient and effective. y&fter a
variety is released by the breeders it takes 4-5 years to get into commercial cultivation and
by that time the variety becomes susceptible to one or the other races of rusts. The seed
program is now being strengthened and two seed corporations have been createdtp dothe
job effectively. The prices of the seed are normally slightly higher than the prevalllv{g grain
prices.

5. The weeds have been found to cause major reduction in wheat production. lh some
instances losses up to 30 percent have been recorded. Unfortunately very litte work on
weed control and herbicide application has been done inside the country. With theg excep-
tion of one herbicide 2, 4-D, none is available in commercia! quantities in the cguntry.

6. The farm labor supply is becoming expensive and acute these days. Since mogt of the
operations are done manuaily, therefore the shortage in labor supply causes great prob-
lems for the farmers.

7. A study carried out by the Unnversrty of Agriculture, Faisalabad, has reveaied post
harvest losses up to 10 percent. There is a need to mechanize harvesting and threshing
operations.

8. There is a need 1o rationalize the prices of wheat. At present, the governmentsupport

price of Rs. 120.60 for 100 kg seems to be on the low side as.the margin of profit is very
slim. '
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9. Many farmers like to planttali varieties for more straw as the prices of straw have gone
considerably high. Straw at present fetchesthe farmer about one third of the grainincome.
Tall varieties also compete the weeds in the field. Therefore, the substitution of old
varieties with HYV is slow.

10. Widespread water-logging and salinity are retarding yields of crop varieties.

Manpower Available

There are 10 provincial and five federal institutions involved in wheat research. How-
ever, there is a great need to strengthen technical manpower, the field and laboratory
facilities in those institutions.

Measures for Future

1. The rapid decline in wheat production in 1877-78 has brought into sharp focus the
inadequacy of our agricultural research system through which the package of relevant
technology for the production of the crop is generated. The failure of several of the popular
commercial varieties to withstand the rust attack is primarily due to the lack of sufficient
emphasis in our varietal developmental program to breeding for rust resistance. It is
planned to strengthen the Cereal Diseases Research Institute 1o include studies on the
new races of the pathegens and elaborate arrangements for screening of the material
submitted by the breeders in the country for resistance to various races of rust.

2. The origin of various rust organisms and their movement in different parts of the
country have been initiated so that the early establishment of infection can be checked
through the judicious distribution of varieties.

3. Research on the development of multilines has been intensified.

4. The possible use of chemical fungicides in case of a rust epidemic will be studied in
real earnest.

5. Agronomic and cultural practices for different zones of the country as well as for
individual varieties need to be worked out in considerable detail under the conditions
prevailing in the farmers fields. It is important that the package of practices finally recom-
mended to the farmers is location specific and is prepared keeping in view the soil type,
crop rotation, weather and labor availability in the different regions.

6. Maximum emphasis wiil be laid on the optimum use of balanced fertilizer, application
of organic matter and green manuring, optimum seed rates and irrigation, etc. Coordinated
research programs will be developed on some of these aspects and the data obtained from
different parts of the country pooled to draw up a national plan to be communicated to the
farmers through the extension service.

7. Basic research on photosynthesis ability and development of simple criteria for
selection of varieties with ability to withstand environmental stress, e.g. drought.

8. Grain production, in the last analysis, is a result of several activities going on in the
plant during its growth period. The most important of these is the photosynthetic ability and
translocation of the nutrients to improve the grain/straw ratio. This kind ot physiological
research has not been done in the country to any appreciable extent and is most essential
for achieving higher wheat yield through the use of problem-oriented basic research.

9. Wheat quality, particularly with respect to protein content and chapati-making quality,
is being further strengthened.

10. Farm machinery, crop harvesting, threshing, storage and marketing are very impor-
tant areas having a direct bearing on the total availability of wheat for human consumption
in ihe country. All these areas need further research to generate appropriate technology
suitable for Pakistan conditions. In particular, research in the area of Agricultural Engi-
neering is lacking a great deal in Pakistan. This needs strengthening immediately in al
aspects se 2t requisite agricultural machinery is developed for various farm operations
particularly because of acute labor shortages which are experienced by the farmers at
critical periods. The ARC is planning to have a research institute on Agricultural Engineer-
ing to give impetus to this work.

11. The socio-economic research in all its facets also needs strong emphasis. This
includes studies on marketing system, prices, farmers cooperatives and credit mecha-
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nisms, etc. The PARC plans to have a strong research group on the socio-economic aspects
of agriculture, which will also deal with macro and micro-planning of the agrlcuitural
resource of the country.

12. The research institutions of the country are being strengthened by prowdlng addl-
tional technical manpower, field and laboratory equipment, etc.

13. The government has intensified efforts to achieve self-sufficiency in its nitrogenous
fertilizer requirements by 1980-81. Bythattime4Q percent of the country’s requirements
of P;05 will also be met locally.

14. Agricultural credit facilities to purchase the inputs have been increased.

16. About 10,000 units of tractors are imported every year to mechanize the agricultural
production.

16. With the commissioning of Tarbela Dam, the availability of irrigation water has not
only increased but ensured.

17. Better coordination between research, seed production and procurement age@nc:es
has been developed. :

i
Barley

Bariey is a minor cereal crop in Pakistan and is planted in specific areas suchas salinity
affected, water deficit and cold regions where wheat cannot be grown economicaily.

The area and production of barley for 1977-78 in each province is given below:

, Area Production Yield/ ha
Province (000 ha) {000 tons) {Kg})
Punjab - 78.1 b54 709 o
Sind 218 11.2 514 ;
NWFP 624 590 817 "
Baluchistan 45 30 667
Pakistan 1668 1206 723

In the Punjab and the Sind itis mainly grown for fodder or animal feed purposes where as
in Baluchistan and NWFP it is also consumed as human food.

Because of the low acreage, barley is getting low priority in overali research. However,
due to its relative tolerance to harsh environmental conditions, screening of bariey germ
plasm for salinity tolerance, drought tolerance and cold tolerance is being carrieg out to
find out better varieties for barley growing areas of the country. Barley is also attadked by
yellow and brown rusts throughout the country and powdery mildew is a problem of the
NWFP.

Two better adapted barley varieties, namely Beecher and Arrivat x Local 80, have been
identified out of the international nurseries. Both these varieties have given almaost double

vield over the existing commercially cultivated varieties. :
i

Summary

Bread wheat is the major food crop in Pakistan, and is grown throughout the gountry
under varying soil and climatic conditions. About three-fourths of the wheat hrea is
irrigated, the remainder being rainfed in areas receiving adequate winter rainfall. Many
improved varieties are grown in Pakistan, although in recent years many of the major

- cultivars have been withdrawn due to susceptibility to rusts. Older, tall varieties still
occupy substantial acreage, especially in rainfed areas. Besides the rusts, powdery mif-
dew, smuts and partial bunt cause losses. Insects are generally not a serious problem,
atthough increased losses due to armyworm have been observed in recent year§.

A series of recommendations has been developed and passed on to farmers in Pakistan.
Methods and times of cultivation, seeding operations, seed treatment and fertilization are
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among the topics covered. Irrigation is another important area for which recommended
regimens have been devised. Weeds cause serious losses (up to 30 percent) and are
usually controlled through cultivation or hand sowing. The worst species include wild oats
and Phatlaris minor.

Wheat yields in Pakistan have stagnated around 1200-1400 kg/ha in recent years. This
in spite of more fertilizer use, greater water availability and increased mechanization.
Experience has shown, however, that much higher yields are possible, particularly with
the use of more and better balanced fertilizers. '

There are several difficulties confronting wheat farmers in Pakistan. Lack of land prepa-
ration machines and tractors, and their high cost when available, resultinlate plantingsin
many areas, as traditional methods are very slow. Timely availability of the correct fertiliz-
ers presents another problem. Seed production is not as efficient or effective as it should
be, although this pragram is being strengthened. Other problems include scarcity of
herbicides, expensive labor costs and somewhat low prices. Soil waterlogging and salinity
pose a serious and long term preblem. Future efforts to increase production of wheat will
focus especizally on diseases, fertilization and mechanization,

Barley is grown on a limited acreage in Pakisian, although its relative adaptation to
salinity and drought may in¢rease its importance in the future. New varieties show good
promise for increasing yield over currently used cultivars.



CONSTRAINTS TO CEREAL PRODUCTION AND

POSSIBLE SOLUTIONS IN PAKISTAN
M. Tahir*

Beyond any doubt wheat, 7. aestivum, is the primary and major food grain of Pakistan
and is grown throughout the country under varied soil and climatic conditions. Wheat is
planted during the rabi{winter) season on approximately 4,96 million hectares of irrigated
land and 1.43 million hectares under rainfed conditions every year. The area and
production in the four provinces of the country is given in the following Table:

TABLE 1. Wheat Area and Production in Pakistan

Area Production Yield
Province (000 hectares) {000 tons) Kg/hectares
1976-77 '
Punjab ‘
irrigated 3683 6178 16674
Unirrigated 917 522 569.2
Total 4800 6700 1456.5
Sind
lerigated 928 1455 1567.9
N.W.F.P.
jrrigated 284 402 14165
Unirrigated 433 - 298 688.2
Total 717 700 976.3
‘Baluchistan
Irrigated 63 102 1619.1
Unirrigated 85 41 482 4
Total 148 143 966.2
Pakistan 1976-77
Irrigated 49588138 . 1641 4
Unirrigated 1434 861 600.4
Total 6392 8998 1407.7
Pakistan 1977.78 - 6396 8158 12960
Pakistan 1978-79 6627 9500 Estimated

*  Pakistan Agriculture Research Council, Istlamabad



There was a slight increase in acreage during 1977-78 but the production went
down by about a million tonnes over 1976-77 mainly due to a rust epidemic on the
major commercial varieties.

Commercial Varieties

The wheat varieties have been grouped into: (a) O/d Tall Varieties: C271, C273, and
C591, {b) Semi Dwarf Varieties: Mexipak-65, Khushal-69, Tarnab-73, Chenab-70, Pak-70,
Blue Silver, SA-42, Lyallpur-73, PARI-73, Sandal, Pothwar, SA-75, LU-286, Yecora, Nuri,
Punjab-76, ARZ and Pavon F-76.

Qut of these varieties Mexipek-85, Khushal-89, Tarnab-73, SA-42, Pothwar and
Punjab-76 were officially withdrawn from commercial cultivation because of their high
susceptibility to the brown rust, Puccinia recondita. However, due to nonavailability of
seeds of other varieties, a considerable area is still under these varieties. Due to heavy
infection of stripe (P. strifformis) and brown rusts, Pak-70 and Chenab-70 have also been
drapped from the seed procurement list this year.

In the irrigated areas, the old tall varieties are occupying 15 percent of the acreage
whereas in the unirrigated regions of the country the indigenous old varieties are still
cultivated on 73 percent of the area.

Promising Varieties or Lines in the Different Zones

Line Institution Characters
1. ZA72 (Nortino x 7C) ARl Tandojam Normal duration, resistant to
all the rusts, vields about 1.5
tons/acre
2. ZA75 ARl Tandojam Short duration, resistant to all
: the rusts, yields about 1.3 tons/
acre '
3. 141 (Tobarié6 x 8156) ARI Sariab Medium duration, susceptible

to leaf rust, resistant to stripe
rust, suitable for up-lands of
Baluchistan, yields 933 Kg/

acre
4. 23584/15-13-5 x Son. 64 PARI Faisalabad Normal duration, resistant to
ail the rusts, vields 2.5 tons/
acre
5. lnia/Son. 64-P4160 (E) x PARI Faisalabad Medium duration, resistant to
Son. 64 ail the rusts, yields 2.5 tons/
acre
6. Bb. x Nayab ARS Rawalpindi Long duration, resistant to all

the rusts, suitable for rainfed
areas, yields about 2.0 tons/

acre
7. Ciano’s-LR64/Son{Amb} ARS Bahawalpur Short duration, resistant to all
rusts, yields 1.3 tons/acre
8. LU25 (Blue Silver x University of Agriculture, Short duration, resistant to leaf
Khushal) Faisalabad rust, susceptible to stripe rust
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9. Nai-60 x 6134-C271/ ARl Tarnab - Normal duration, still being

Pak-70 o tested ‘against rusts, ylelt!s 2.0
: tons/acre ‘
10. Ciano 's'-PJ62 x Gallo ARI Tarnab Normal duration, yiefcﬁ 2.2

tons/acre, still being tested for

rusts reaction. i

Major Disease Problems in the Different Production Zones
From the disease point of view, the country can be divided into three productlon zones:

1. Mountainous areas with rainfall above 350 mm. The areas which fall in this zone
are: Chitral, Dir, Gilgit, Swat, Mansehra, up-lands of Baluchistan and parts of Azad
Kashmir. The major diseases in this zone in order of their severity are powdery mii-
dew (Erysiphe graminis), stripe rust {Puccinia strnform:s} and brown rust {(Puccinia
recondita).

2. Submountainous and rainfed zone. The rainfall in these areas is up to 350 mm.
However, in certain areas such as Rawalpindi the rainfall is above 350 mm. This zone
covers most of the unirrigated wheat area of the country. The major diseases are
stripe rust, brown rust, loose smut (Ustilago nuda f. sp. tritic/) and flag smut (Urocystis
tritici).

3. Irrigated plains. Seventy percent of the total wheat acreage is cuitivated in this zone.
The major disease is brown rust which causes great losses to wheat production dur-
ing the years of heavy infestation. Stem rust {Puceinia graminis 1. sp. triticl) is ‘mainly
confined to deep southern areas in Sind Province. For the last six years it did not de-
velop on any variety to cause noticeable damage. Loose smut in certain years appears
almost on every variety but the infestation so far has remained on lower side. Partial
bunt or Karnal bunt (Veovossia indica) occurs in relatively small and specific areas of
Sialkot, Gujranwala and Lahore.

Insects

Pakistan is fortunate not to have any major insect problem, except in recent years
armywarms have started causing some damage to wheat crop. The other noticeablg insect
is white ant {termites) in rainfed areas of the country. A survey carried outto detenginethe
extent of damage to wheat this year revealed losses up to 6 percent with an averagdof 2.4
percent. :
Normal Sowing and Harvesting Time L

The normal sowing time is from middie of October through the end of Novernber
However, with the availability of seeds of short duration varieties a lot of farmars have °
adopted the rotation of cotton-wheat, rice-wheat, or corn-wheat and this has exterjded the
sowing time until the end of December. The normal harvesting time is from the befjinning ;
of April till the third week of May. However, in the up-lands of Baluchistan and NWFP a’
small acreage is harvested during June. :

Package of Practices Recommended to the Farmers

Seed-bed Preparation :
Recent studies have clearly shown that when adequate attention is gnven to thq control
of perennial weeds, more than two ploughings are wasteful. If a tractor is available, one
ploughing with a soil turning plough, followed by harrowing and levelling if necessary,
brings the field in shape for irrigation. After irrigation, a single ploughing by a cultivator is
sufficient to create satisfactory seed-bed. If a tractor is not available, similar operations
should he done with bullock-drawn improved implements. .
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Method of Planting

a) Barani (rainfed} Areas: Alil plantings must bedone by "Pora” which places the seed at
proper moisture and depth which is highly essential to get a good stand of the crop.
Fertilizer should be applied by broadcast 2-3 days before planting and mixed in the soil by
ploughing and planking.

b) Irrigated Areas: The recommended varieties should be planted not deeper than two
inches. Drill plaming gives higher germination percentage and a uniform stand because
the seed is placed at a uniform depth in proper moisture. ‘Kera’ is next, butin this case care
must be taken to plant in high 'vattar’ {moisture). Broadcasting does not give a good stand,
but if it is unavoidable the seed rate should be increased about 2-3 kg per acre. In late
ptantings and fields with salinity patches, dry sowing is recommended which involves
planting by drill followed by irrigation. In the dry method, shallow ptanting is a must. Dry
planting should be done where there is water shortage. Dry planting should be followed in
all cases after Decernber 15.

Seed Treatment
Seed treatment with proper fungicides {Vitavex and Benalate) to protect the seed from
seed-borne diseases such as loose smut and flag smut, is useful. Field staff of the
extension can supply the chemicals and help in the operation.

Fertilizer Application

In general both nitregenous and phosphatic fertilizers are of primary importance to
obtain good vield of wheat crop. It has been found through experimentationthatboth N and
P must be in a proper balance in the ratio of 1:1 or at least 2:1 to get the best yields.

Potassium sulphate should also be applied when wheat is planted after rice or sugar-
cane, at the rate of 30 pounds per acre.

The whole quantity of the phosphatic and half of nitrogenous fertiiizer should be applied
at seeding time white the remaining half of nitrogenous fertilizer be applied with first
irrigation.

In case the phosphatic fertililizer is not applied at seeding time, this can be applied with
the first irrigation.

Mixing small quantities of N with the seed has been found deleterious for germination. It
is therefore advocated that nitrogenous fertilizers should not be mixed with seed.

Recommended Doses of Fertilizers
1. Barani Area
a} Rainfall up to 350 mm: 23 kg N and 23 Kg P,0,
b} Rainfall 35Q te 500 mm: 34 kg N and 23 kg P,O,
c) Rainfall more than 500 mm: 41 kg N and 27 kg £,0;
2. Wrrigated Areas (Average Fertile Soils)
41 kg N and 27 kg P,0;

lrrigation

The wheat plant has two critical stages for its water requirements. The first is at the
tillering stage which starts about a week after emergence. The first irrigation shouid
therefore be applied not later than 15-20 days after seeding. In rice growing areas, the
sub-soil is usually saturated with moisture as the moisture retention power of the soil is
high. Thefirstirrigation should be delayedaslong as possible. [n many cases it mayevenbe
more than a month after emergence.

The second critical stage is between anthesis and grain formation when irrigation is
necessary so that the fertilization period is extended. The remaining irrigations, depending
on the frequency of rainfall should be well distributed between these stages. Inthe Puniab.,
one irrigation may be important by the end of March, if the season becomeswarm and dry.
In the Sind, this irrigation should be applied in early March. The total number of irrigations
should not be more than 4-5.

Depth of pre-sowing irrigation: Very heavy pre-sowing irrigation does not give any added
advantage for irrigated wheat crop.
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Weed Control
in certain cases the losses are as high as 30 percent in the vield of wheat. Many winter
weeds particularly Phalaris minor (Dumbi grass) and wild oats {Javi) are increasing in
intensity and affect the yield. Some weeds are partially controlled by the "dab’ system,
except the above mentioned two weeds which even germinate late in the season. Bince
these weeds consume water and fertilizer, they must be desiroyed by the bar-harrowin the
beginning and by hand-hoeing later. ,

L.ow Average Yields and Avanlabnhty of Inputs

The average wheat yield in Pakistan has stagnated around 1200-1400 kg ha dun gthe
last few years which is indeed very low when compared to the average national yidlds of
some of the other major wheat producing countries of the world, like Mexico andiEgypt
which are getting 4175 and 3343 kg/ha respectively, This is in spite of a several! fold
increase in the use of fertilizer from 193,300 nutrient toensin 1973-74 to 346,800 nutrient
tons in 1977-78, and improved N/P ratios from 8:1 in 1973-74t0 3.5:1 in 1977- 78 The
availability of irrigation water has also increased from 2.1 1o 2.4 feet per acre durmg the
past 5 years, through installation of new tubewells and increased water supply iin the
canals, Efforts at increasing farm mechanization have also resulted in the avallabllitv ofa
larger number of tractors and threshers, which provides a very valuable input irito the
wheat production system. Similarly the availability of agricultural credit through various
institutionalized sources has also increased substantially and it has been ensurad that
small loans for agricultura1 inputs are advanced by the banks through simplified proce-
dures. However, it is frustrating to note that wheat productlon or indeed production:of any
other crop has not registered any significant increase in yield per acre commensurate with
the use of increased inputs.
Instances of Higher Productivity under Farmers’ Conditions :

This, however, does not mean that it is not possible to get substantially higher ytelds of
wheat under farmers’ field conditions in Pakistan. This is clearly shown by two sets of data
which prove that with the right package of technology suited to the environment of the
particular area and the use of proper cultural practices and requisite inputs like good seed,
balanced fertilizers and proper irrigation, even ordinary farmers can get high yields of
wheat and other crops. Thelist of farmers whoreceive prizes from Daud-Hercules Fertilizer
Company for getting highest wheat yields in their districts in 1976-77 is given in Table 2.
Admittedly these high yields were obtained under optimum conditions in the farmers’
fields, which compared with the national average of 1421 kg/ha points out the dery big
vield gap, some of which can be bridged if the overali farming system works we!l.

7
TABLE 2. - Prize Winning Farmers of Punjab (Daud-Hercules Trials, 1976—77)

Division/District Name of the Farmer Variety Yield [Kjg/ haj

Bahawalpur Division i
Bahawalnagar Syed Mairaj Ali Shah Chenab-70 6914

Rahimyar Khan Khan Majeed Arimand PARI 59
Bahawalpur Mian Mohammad Tarig Butt Chenab-70 636
Multan Division :
Multan Ch. Rehmat Al PARI 6340
Muzaffar Garh Mohammad Bakhsh Bhatti PARI 6268
D.G. Khan Mian Mohammad Ahmad PAR! 6176
Sahiwal Mian Bashir Ahmad Mangla-68 = 6084
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TABLE 2 Cont’d.

Sargodha
Faisalabad
Sargodha
Mianwali
Jhang

Division

Lahore Division
Hujranwala

Lahore
Sheikhupu
Sialkot

Rawalpindi Division

Gujrat
Attock
Jhelum

ra

Rawalpindi

Ch. Sain Muhammad
Ghulam Muhammad Cheema
Ch. Jan Mohammad
Pahalvan s/0 Bahaival

Aftab Ahmad

Pir Jamil Hussain Shah
Ch. Mohammad Bakhtiar
Ch. Faqir Igbal

Ch. Allah Ditta

Mian Mohammad Mumtaz
Raja Gulzar Hussain
Khawaja Raza Ali

Source: Daud-Hercules Fertilizer Company

Chenab-70
Chenab-70
Chenab-70
Chenab-70

Chenab-70
Chenab-70
Chenab-70
Chenab-70

PARI
Chenab-70
PARI
PARI

6084
5992
65807
5162

5900
5623
5162
5347

6545
6176
5162
4978

Another set of experiments called the Farming For Self-sufficiency (FFS) Programme

was carried out in the fields of average farmers with good fertilizer application, both of N
and P and reasonably good care of the crop (Table 3). These conditions can be considered
achievable for the large areas in the country since the farmers selected were average or
somewhat better than average and did all the operations on their lands themselves under
guidance of the experts, These data indicate that even on conservative estimates wheat
production can be increased by about 50 percent in most of the wheat growing areas (Table

4).

TABLE 3. - Farming For Self-Sufficiency {FFS) Experiments

—

Details about demonstation plots on average farmer’s field.

Improved semi-dwarf commercial varieties were used. The number of irrigations was

from 4-6.

1. Size of p?ot: 2024 sq. m. (0.50 acre approx.)
2. Size of sub-plot: 1012 sq. m. (0.25 acre approx.)
3. Fertilizer application {kg/ ha)

Site

Sub-plot-I
Sub-plot-il

Source: Dr. Zia-ud-Din, Farming for Self-sufficiency. 1976.

irrigated Rainfed
At sowing As top dressing At sowing only
674 NasUrea 674 NasUrea 55.6N asUrea
67.4 N 67.4 NasUrea 55.6 N
67.4 P,0; 55.6 P,0;
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TABLE 4 .- Wheat Yield Comparison in Farmers’ Fields Under Different Conditiuns of
Fertilizer Application ;
i

i

Average yield Average yield Parcentage Percenta‘ge
for the dist. in FFS Demos. Increase of Increase pf
District Kg- ha N NP (3) aver (2) {3) over {1)
|
A. irrigated (1} (2} (3 |
Hyderabad (8)* 1634 2110 2824 33.8 728
Nawabshah (7) 1702 23N 3345 399 965
Multan (7} 1702 2391 3345 39.9 98.5
Multan {7} 1876 3896 4683 202 1496
Faisalabad {10) 1959 3888 4665 20.0 138.1
Gujranwala (10} 1519 2940 3730 26.9 1456
B. Rainfed ;
Rawalpindi {B} 68750 1488 2106 415 2837
Hazara (B} 707 2016 2748 30.3 288.7

Source: Dr. Zia-ud-Din, Farming for Self-sufficiency, 1976.

* Number of sites of fertilizer demonstrations.

7

Difficulties or Problems Confronting Farmers

1. Though the Government is giving more and more emphasis 6n mechanization of land
preparation through tractors, and due to the high cost and non-availabiity of tractors inthe
open market the land preparation operations are mainly done by indigenous un-improved
implements drawn by the buifiocks which are normally time consuming and a lot of planting
is delayed from the normal season.

2. Inadequate and unbalanced use of nitrogenous and phosphatic fertilizers. Atpresent,
total fertilizer use is about 350,000 nutrienttons of N and P combined. The requirements of
irrigated areas alone amounts to 1.3 million nutrient tons if applied at the recommended
rates. :

3. Timely availability of right type of fertilizers. :

4. The seed production and supply program is net very efficient and effective. y&fter a
variety is released by the breeders it takes 4-5 years to get into commercial cultivation and
by that time the variety becomes susceptible to one or the other races of rusts. The seed
program is now being strengthened and two seed corporations have been createdtp dothe
job effectively. The prices of the seed are normally slightly higher than the prevalllv{g grain
prices.

5. The weeds have been found to cause major reduction in wheat production. lh some
instances losses up to 30 percent have been recorded. Unfortunately very litte work on
weed control and herbicide application has been done inside the country. With theg excep-
tion of one herbicide 2, 4-D, none is available in commercia! quantities in the cguntry.

6. The farm labor supply is becoming expensive and acute these days. Since mogt of the
operations are done manuaily, therefore the shortage in labor supply causes great prob-
lems for the farmers.

7. A study carried out by the Unnversrty of Agriculture, Faisalabad, has reveaied post
harvest losses up to 10 percent. There is a need to mechanize harvesting and threshing
operations.

8. There is a need 1o rationalize the prices of wheat. At present, the governmentsupport

price of Rs. 120.60 for 100 kg seems to be on the low side as.the margin of profit is very
slim. '
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9. Many farmers like to planttali varieties for more straw as the prices of straw have gone
considerably high. Straw at present fetchesthe farmer about one third of the grainincome.
Tall varieties also compete the weeds in the field. Therefore, the substitution of old
varieties with HYV is slow.

10. Widespread water-logging and salinity are retarding yields of crop varieties.

Manpower Available

There are 10 provincial and five federal institutions involved in wheat research. How-
ever, there is a great need to strengthen technical manpower, the field and laboratory
facilities in those institutions.

Measures for Future

1. The rapid decline in wheat production in 1877-78 has brought into sharp focus the
inadequacy of our agricultural research system through which the package of relevant
technology for the production of the crop is generated. The failure of several of the popular
commercial varieties to withstand the rust attack is primarily due to the lack of sufficient
emphasis in our varietal developmental program to breeding for rust resistance. It is
planned to strengthen the Cereal Diseases Research Institute 1o include studies on the
new races of the pathegens and elaborate arrangements for screening of the material
submitted by the breeders in the country for resistance to various races of rust.

2. The origin of various rust organisms and their movement in different parts of the
country have been initiated so that the early establishment of infection can be checked
through the judicious distribution of varieties.

3. Research on the development of multilines has been intensified.

4. The possible use of chemical fungicides in case of a rust epidemic will be studied in
real earnest.

5. Agronomic and cultural practices for different zones of the country as well as for
individual varieties need to be worked out in considerable detail under the conditions
prevailing in the farmers fields. It is important that the package of practices finally recom-
mended to the farmers is location specific and is prepared keeping in view the soil type,
crop rotation, weather and labor availability in the different regions.

6. Maximum emphasis wiil be laid on the optimum use of balanced fertilizer, application
of organic matter and green manuring, optimum seed rates and irrigation, etc. Coordinated
research programs will be developed on some of these aspects and the data obtained from
different parts of the country pooled to draw up a national plan to be communicated to the
farmers through the extension service.

7. Basic research on photosynthesis ability and development of simple criteria for
selection of varieties with ability to withstand environmental stress, e.g. drought.

8. Grain production, in the last analysis, is a result of several activities going on in the
plant during its growth period. The most important of these is the photosynthetic ability and
translocation of the nutrients to improve the grain/straw ratio. This kind ot physiological
research has not been done in the country to any appreciable extent and is most essential
for achieving higher wheat yield through the use of problem-oriented basic research.

9. Wheat quality, particularly with respect to protein content and chapati-making quality,
is being further strengthened.

10. Farm machinery, crop harvesting, threshing, storage and marketing are very impor-
tant areas having a direct bearing on the total availability of wheat for human consumption
in ihe country. All these areas need further research to generate appropriate technology
suitable for Pakistan conditions. In particular, research in the area of Agricultural Engi-
neering is lacking a great deal in Pakistan. This needs strengthening immediately in al
aspects se 2t requisite agricultural machinery is developed for various farm operations
particularly because of acute labor shortages which are experienced by the farmers at
critical periods. The ARC is planning to have a research institute on Agricultural Engineer-
ing to give impetus to this work.

11. The socio-economic research in all its facets also needs strong emphasis. This
includes studies on marketing system, prices, farmers cooperatives and credit mecha-
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nisms, etc. The PARC plans to have a strong research group on the socio-economic aspects
of agriculture, which will also deal with macro and micro-planning of the agrlcuitural
resource of the country.

12. The research institutions of the country are being strengthened by prowdlng addl-
tional technical manpower, field and laboratory equipment, etc.

13. The government has intensified efforts to achieve self-sufficiency in its nitrogenous
fertilizer requirements by 1980-81. Bythattime4Q percent of the country’s requirements
of P;05 will also be met locally.

14. Agricultural credit facilities to purchase the inputs have been increased.

16. About 10,000 units of tractors are imported every year to mechanize the agricultural
production.

16. With the commissioning of Tarbela Dam, the availability of irrigation water has not
only increased but ensured.

17. Better coordination between research, seed production and procurement age@nc:es
has been developed. :

i
Barley

Bariey is a minor cereal crop in Pakistan and is planted in specific areas suchas salinity
affected, water deficit and cold regions where wheat cannot be grown economicaily.

The area and production of barley for 1977-78 in each province is given below:

, Area Production Yield/ ha
Province (000 ha) {000 tons) {Kg})
Punjab - 78.1 b54 709 o
Sind 218 11.2 514 ;
NWFP 624 590 817 "
Baluchistan 45 30 667
Pakistan 1668 1206 723

In the Punjab and the Sind itis mainly grown for fodder or animal feed purposes where as
in Baluchistan and NWFP it is also consumed as human food.

Because of the low acreage, barley is getting low priority in overali research. However,
due to its relative tolerance to harsh environmental conditions, screening of bariey germ
plasm for salinity tolerance, drought tolerance and cold tolerance is being carrieg out to
find out better varieties for barley growing areas of the country. Barley is also attadked by
yellow and brown rusts throughout the country and powdery mildew is a problem of the
NWFP.

Two better adapted barley varieties, namely Beecher and Arrivat x Local 80, have been
identified out of the international nurseries. Both these varieties have given almaost double

vield over the existing commercially cultivated varieties. :
i

Summary

Bread wheat is the major food crop in Pakistan, and is grown throughout the gountry
under varying soil and climatic conditions. About three-fourths of the wheat hrea is
irrigated, the remainder being rainfed in areas receiving adequate winter rainfall. Many
improved varieties are grown in Pakistan, although in recent years many of the major

- cultivars have been withdrawn due to susceptibility to rusts. Older, tall varieties still
occupy substantial acreage, especially in rainfed areas. Besides the rusts, powdery mif-
dew, smuts and partial bunt cause losses. Insects are generally not a serious problem,
atthough increased losses due to armyworm have been observed in recent year§.

A series of recommendations has been developed and passed on to farmers in Pakistan.
Methods and times of cultivation, seeding operations, seed treatment and fertilization are
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among the topics covered. Irrigation is another important area for which recommended
regimens have been devised. Weeds cause serious losses (up to 30 percent) and are
usually controlled through cultivation or hand sowing. The worst species include wild oats
and Phatlaris minor.

Wheat yields in Pakistan have stagnated around 1200-1400 kg/ha in recent years. This
in spite of more fertilizer use, greater water availability and increased mechanization.
Experience has shown, however, that much higher yields are possible, particularly with
the use of more and better balanced fertilizers. '

There are several difficulties confronting wheat farmers in Pakistan. Lack of land prepa-
ration machines and tractors, and their high cost when available, resultinlate plantingsin
many areas, as traditional methods are very slow. Timely availability of the correct fertiliz-
ers presents another problem. Seed production is not as efficient or effective as it should
be, although this pragram is being strengthened. Other problems include scarcity of
herbicides, expensive labor costs and somewhat low prices. Soil waterlogging and salinity
pose a serious and long term preblem. Future efforts to increase production of wheat will
focus especizally on diseases, fertilization and mechanization,

Barley is grown on a limited acreage in Pakisian, although its relative adaptation to
salinity and drought may in¢rease its importance in the future. New varieties show good
promise for increasing yield over currently used cultivars.



CONTRAINTES LIMITANT LA CEREALICULTURE EN KENYA
ET LES DIFFERENTES SOLUTIONS POSSIBLES

Résumé

Cultivées a des altitudes supérieures & 1800 m, le blé et Vorge occupent 140.000 ha de
terres, le deux tiers étant emblavée par la premiére plante le reste par la deuxiéme. Les
terres emblavées regoivent plus de 700 mm de pluies par an.

Actuellement au Kenya, 18 variétés de blé et 4 d’orge sont recommendées aux agricul-
teurs de diverses régions et les rendements moyens atteignent 1 & 1,5 tonnes/ha. Les
maladies importantes du blé et de I'orge sontles rouilies brunes et noires etles septarioses
(Seploria spp.). De nombreux insectes sont présents mais leurs dégats sont généralement
de faible importance.

Une série de pratiques culturales ont été developpees et sont recommendées aux
agriculteurs; elle camprennent les méthodes et les différentes période de culture, la
fertilisation et le désherbage. En parcelles de recherches, les pratiques optimales permet-
tent d’atteindre des rendements en blé et en orge de plus de 4,5 t/ha.

Les céréaliculteursfontface & de nombreuses difficultés parmi lesquelles onpeutciterle
codt d'achat trés élevé des machines agricoles, du fuel et des engrais, la rareté de la main
d'ceuvre et son prix élevé, les problémes de stockage post moisson des grains (d'humidité
et transport) les mauvaises conditions climatiques donnant parfois des grains ‘moisis” de
qualité trés faible ou méme inaccepiable.

Toutefois, les céréaliculteurs peuvent bénéficier de crédits, d’assurances sur les
récoltes, de conseils de gestion et les services de I'orge leur fournissent fes derniéres
recommendations des services de recherches.

Les projets futurs sont d'étendre la céréaliculture & de nouvelles régions et de continuer
a développer des variétés résistantes aux rouilles. De plus, des variétés de triticale sont
actuellement criblées pour leur utilisation en zones arides et sur des sols a faible pH.



DATA SUMMARY: WORKSHOP QUESTIONNAIRE

The organizing committee sent out a long and exhaustive questionnaire. Answers Were
received from 17 countries.

Considering the complexity of the questionnaire, the response was very good. Mri’eawd
Saunders, a member of the organizing committeg, summarized the information. Where
data were incomplete, they were not included. :

The summaries appear under the following five headings:

1) Cereal situation and the yield gap: country by country summary - Table |.
2} Manpower development and transfer of technology - Table 1!.

3) Economics and policy - Table il

4) Herbicide usage - Table IV.

5) Use of improved varieties; importance of diseases and insects - Table V.

et

QUESTIONNAIRE DE LA CONFERENCE
SOMMAIRE DES DONNEES:

Le comité organisateéur a envoyé un long et complet questionnaire, Les réponsesom été
recues de 17 pays,

Ou Ig complexité du questionnaire, la résonance était satisfaisante. M, David Saurﬁders
membre du comité d'organisation a résumé cette information, en faisant exception aux
données incomplétes, Les sommaires apparaitront, sous les cing chapitres suivants:

1} La situation céréale et 'ecart de

rendement: pays par pays, Tableau |
2) Le dévelloppement du potential

humain et le transfert de la

technologie, Tableau Il ;
3) L'économie et la politique, Tableau Ui :
4) L'usage des herbicides, Tableau WV

5) L'usage des variétés améliorées;
Vimportance des maladies et des
insectes, Tableau V
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TABLE 1 Farm yield as a percentage of experimental yield
Average of 15 countries

Low High  lrrigated Average
rainfall rainfall
Bread wheat 31 40 44 40
Durum wheat 38 42 59 44
Barley 36 49 53 47
Average 35 44 50 43

The above 1able is self-explanatory. 11 would seem that only 43 per cent of the
potential is exploited at present,

CEREAL SITUATION AND THE YIELD GAP:
COUNTRY BY COUNTRY SUMMARY

Area under bread wheat, durum and barley, their average production, farm yields
as a percentage of experimental yields,production requirements, fertilizer use, rotations,
and tillage and seeding practices of the various countries of this region are reported
in Table 1 sub-tables 1-17.

LA SITUATION CEREALE ET L'ECART DE RENDEMENT:
PAYS PAR PAYS

Tableau |l avec les sous-tableaux 1-17 rendent compte sur la superficie sous la culture du
blé tendre, du blé dur et de I'arge, leur production moyenne, le pourcentage du rendement
de Fexploitation agricole par rapport au rendement dans les stations experimentales, les
besoins de la production, {’'usage des engrais, les assolements, le labourage et les prati-
ques de semence dans les differentes pays de la région.

Le tableau sidessus s'expligue de lui-méme. il parait que seulement 43 pourcent du
potential est exploité jusqu’'a maintenant. Les sous-tableaux 1 jusqu'au 17 donnent des
détails sur chaque pays. Puisque les tableaux s’expliquent d’'eux-méme, nous les avons
pas commentés.

TABLE 11 ALGERIA
Area (ha) Average % Farm Yields to Totak Production  Projected
Production {kg/ ha} Experiment Yielda Requirements  Shortfall Incressed
. (Tonnas) {Tonnes) Requirements
1979-1985
(%}
Rainfall Rainfalt Rainfall
Low High Irrig. Low High Irrig. Low High Irrig
Bread whaat 800.000 760 30 1.4m 800,000
Durum wheat 1,400,000 570 34 1.0m 200,000
Barlay 700,000 " 860 43 .8m 200.000

* 50,000 ha for hay in addition.

Low Rain  High Rain  Irrigation
Fortilizers:
Nitrogen 30 30 30 Applied at seading (50%} and in Spring {(60%])."
Phosphorus 45 a5 4B

Main fiotetiona: 80% fallow-cereal. The fallow has grazing valua. 15% cereal-hay crops. 5% cerasi-grain
leguemas.

Tillage: For fallow, first cultivation is between February and September (disc plough at 15 cm). For
annual cropping, first cultivation is in Qctober [mouldboard plough/disc a1 15-38 em). Two
subseguent cultivations with disc or tyned implement (8-10 cm}. 80% mechanized.

Seeding: November (first rains in October). 80% sawn with drill, 100 kg/ha at 15 cm spacing.
20% broadcast at 80-100 kg/ ha, covered with harrows or disc
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TABLE 1-2 CYPRUS

Area (hal Average %% Farm Yields ta Total Preductien  Projected
Production (kg/ ha} Experiment Yields Requirement  Shorfalt Increased
(Tonnes) (Tonnes} Requiternents
1974-1985
Po)
Rainfali Aainfall Reinfall ‘
Low High Irtig. Low High Irrig. Low High Irrig.

fread wheat 10,340 841 38 36,850 T7.650 3
Durum Wheat 16,350 Bd4 28 13.800 0
Barley* 33,340 1,680 ) 50 166,350 110,360

* An additional 6,150 ha used for grazing.

Fertilizars: 45 kg/ha phosphate used or all crops, For nitrogen, 45 kg/ ha used on barley, 80 kg ha for
durums and 55 kg/ha for hraadwheats, applied as split applications.
Main Rotations: 20% fallow, 60% continuous cereal, 20% careal - hay crops. Negligible grain - Segurnas.
Fallow has grazing value.
Tillage: In fallow system, first cultivation uses mouldboard plough in early winter 10 15 - 20 cm.
Two subsequent cultivation {Spring gnd Auturnn) using a disc or tyned harrow to 15 cm.
In annual cropping, initially cultivated with MB plough or tyrie cultivator in Autumn to 15 - 20
cm. One additional cultivation with disc or spring cultivator {15 cml. 100% mechanized.
Seeding: First rains late Novernber - early December. Seeding date 15 Nov. — 31 December.
98% sown with drill or 165 kg-ha and 20 cm row spacing.
For broadcast sowing saed rate is 180 kg/ha; covered using tyned cultivator oF iron bar drag.

TABLE I-3 EGYPT
Area |ha) Average % Farm Yields to Total Production  Prgjected
. Production {kg/ ha) Experiment Yields Reguirements  Shartfall Inckeased
{Tonnes) {Tennes) Requjrements
197p-1985
1%)
Rainfatl Rainfall Rainfall i
Low High iig. Low High Irrig. Low High*  Irrig.
Bread whaat 579,857 3,330 53 €.000,000 4,069,000 8
Durum wheat a5 .
Bartey 150,000 50000 ?7h 2,970 56 200,000 Surplus 20
. 064,750
Fertilizers: Under irrigation, short bread wheats 170 kp/ ha N, 40 P,0;. Tall varieties 120N, 50 P,0s. For
durums, short varieties 170 N, 40 P,0; taill varieties 76 N, no P,0;.
Far barley, 76 kg/ha N. 30 kg/ ha P,05. Half of the nitrogen is applied be!ore the first irrigation, .
half bafore second irrigation, by hand, i
Main Rotationa: Usually 3 year rotatien including cotien, maize, rice. ¥
Tillage: First cultivation October - November using a local plough to 10 - 16 cm. Two or three subse- i
quent before seeding. 10% propared using tractor. +
Seeding: November . December. 89% broadcast, with 150 - 180 kp/ha. Covered using ptank. '
TABLE |-4 GREECE
Area (ha) Avarage © % Farm Yields to Total Production  Pragyected
Production (kg ha) Experiment Yialds Requirements Shortfall Incgeased
{Tonnes) (Tonngs) Regquirements
19¥9-85
1%}
Rainfall Rainfall Rainfall .
Low High irrig. Low High trrig, Low High Irrig.
Bread wheat 720,000 2,360 83 1,300,000 Surplus 0
: 400,000
Durum wheat 180,000 2,000 69 300.000 Surplus 0
60,000 :
Barloy 360,000 2,500 [:1:] 900,000 1} 39

* An additional 40,000 ha are grazed.

Fortilizars: 40 kg/ha phosphate is applied 10 all cereats, 40-80 kg/ha N is applied to barley; 80-120kg/ ha
to durem and 120-180 kg/ha to bread whaeat. 100% mechanized,
Main Rotations: 70% cereal - cereal; 10% cereal - hay crops, 2% cares! . grain leguimes. 18% with other alterna-
tives (cotton, sugsr baet, tobaceo).
THiage: First tillage July - August with mouidboard or dise ta 20 - 30 cm. One further cultivation with
disc (10 - 20 cmj in October - November. 100% mechanized.
Seeding: Seeding {in Ociober - Novernber), 95% with disc drill at 14 crn spacing, 150-200 kg ha. Broad-
cast seeding at 200 - 250 kg/ha, covered with disc,
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TABLE 1-5 IRAG
Area (hal Avarage % Form Yields to Total Producticn  Projected
Production (kg/ ha} Experiment Yields Requirements Shortfail increassd
{Tonnes) (Tonnes) Requirements
1979-85
(%}
Rainfall Rainfalt Rainfali
Low High lerig. Low High Irrig. Low High rrig.
Bread wheat 810,981 145354 402,862 536 1073 1278 k1 45 A0 ) 1,934,000 695,000
Dururn wheat 45.540 106,261 - 816 816 51 34
Barley 251,213 61,08% 335465 600 823 1,156 a6 1,288,000 707,000
Fertilizers: Wheats are applied with 120} kg/ha nitrogen in split appications. 80 kg/ha phosphate is
apphied in high rainfall and 40 kg/ ha in irrigated.
Main Rotations: Fallow [grazing value) is 50% low rainfall, 30% high rainfall. Continuous cereal is 50 - BO%
depending on region. Grain legumes, hay crops are other major allernatives.
Tillage: In fallow system, initial tilage in March - April with disc or mouidboard plough to 15 - 20 cm.
One subsaquant titlage same implements). ln annual CIOPPING, two cultivations with disc and
springtooth harrow, 10 - 16 cm in September - October. Tillage is 100% mechanized.
Seeding: October (low rainfall), October - Navernber (high), Novembaer [irrigated). 80% of low rainfall is
sown with drill at 15 cm. 40% of other regions sown with drill. Seed rate is 120 kg/ha.
For broadcasting, seed rate is 140 kg/ha in rainfed, 120 kg/ha in irfigated. Seed iz covered
with disc or toothed harrow.
TABLE 1-6 JORDAN
Area {ha} Average % Farm Yields to Total Production  Projected
Production {kg/ha} Expetiment Yields RAegquirements Shortfall Increased
(Tonnes) {Tonnes] Requirements
1979-1986
(%)
Rainfall Rainfail Rainfall
Law High frrig. Low High lrrig. Low High lrrig.
Bread wheat 5,000 1,600 30 330,000 191,000 21
Durum wheat 130,000 80,000 1,000 500 875 1,000 47 55
Bartey 50,000  trace trace 600 26 40.000 10,000 50
Fertilizers: Bread wheat receives B0 - 100 kg/ha and both phosphate and nitrogen. Durums are grown
with 40 kg ha of N and P. All is applied by hand at seeding.
Main Rotations: Fallow {no grazing value) exists only in low rainfal. The majority of the area is cereal - grain
legumes or cereal - vegetables.
Tillage: In fallow systern, first ploughing is in Septemnber using mouldbgard plough to 26 - 30 cm.
Subsequent tillage is using disc harrow( 10 - 16 cm}. In annual cropping system, initial tillage is
in October. Tillage is nearly 100% mechanized..
Seeding: In low rainfall there is some dry-sowing {first raing October, seeding September - November).
In high rainfall, November - January; Irrigated i$ sawn in Becermnber. 5-10% sown with shallow
drill with 25 - 30 cm spacing at 100-120 kg/ha.
For broadcast sowing, 60-80 kg/ha low rainfall; 100-150 high rainfall, 120 kg/ha irrigated.
Covered with disc harrow.
TABLE t-7 KENYA
Area Chal Average % Farm Yields to Total Production  Projected
Production (kg/ ha) Experiment Yields Requirement  Shortfall incraased
{Tonnes) (Toennes} Requiremenis
1979-1985
(%]
Rainfall Rainfatl Aainfall
Low High Irrig. Low High irrg. Low High Irrig.
Bread wheat 6,520 109,356 . 1,104 1,500 56 —180,000 16,800 i)
Duwrum wheat - - - 4,000 4,000 76
Barley 32,000 - 2,188 86 66,000 Surplus 16
5,000
Fertilizers: Broad wheat receives 10-17 kg ha N and 40-50 kg/ ha phosphate (lower rates in low rainfall

Main Rotations:

Tillage:

Seeding:

zone). 2 kg/ha copper oxychloride applied in high rainfall.

Barley receives 14 kg ha and 70 kg ha phosphate plus 2 kg/ha copper nxychlaride. Al fectili-
zer is applied at seeding. by hand in low rainfall and by hand or mechanized in high rainfail.
In low rainfall 40% is continuous cereal, 0% continuous cropping with cereals, legumes,
potatoes. In high rainfall 40% is continuous cereal, 0% fallow. Some fallow has grazing valua.
Fallow system: September - October with disc plough to 20 crn. Sacond operation in Oclober
with disc harrow 10 10 em.

Annual cropping: First cultivation November - Decernber with disc or mouldboard plough 1o 20
¢m. Two subsequent operations with disc harfow, 6 weeks and 1 week before seeding{10 cm).
Tillage is 100% mechanized,

In low rainfall zone, there are two seeding times: September - October and March - April. 86%
i5 sown with a drilt at 1B cm row spacing, using 75-125 kg/ha.

Broadcast seeding uses 120 kg/ ha and coverad using tree branches. In high rainfall, 100% of
arsa sewn with drills at 75-125 kg/ ha.
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TABLE I-8 . LEBANON

3
Area (hal Average % Farm Yialds to Total Production  Projected
Production (kg ha) Expariment Yields Aequirement  Shortfall Increased
(Tonnes) {Tonnes)  Aequirements
1979-1885
6}
Rainfall Rainfall Rainfall
Low Irri Low High Irrig. ig Irrig.

Bread wheat ,000 ¥ , 200 ] 68 .
Ourum wheat 5000 15000 10,000 800 2000 3.000 80 111 100 100,000 36,000 0
Barley 5,000 10.000 5000 1,500 3,150 4,000 100 79 100 200,000 141,000 6O

c : H

Fortilizars: i

Low Rain  High Rain  Irrigation . . !

Nitrogen 50 70-80 80-120  Apoplied at Seeding (40-80} and in Spring (40-50) H

Phosphorus 40-50 70-80 76-120  Rates of N and P 10 barley in all regions lower. i

i

i

Main Rotations: Little remaining fallow. Where it exists, it has grazing value except in low rainfall zona,
Rotations are Wheat - Barley - Wheat-Alfalfa, Wheat-Lentils.
Tillage: First tillage at about opening rains (October 15) with plough or disc {20 - 25 cm).
Two subsequent tillages (disc, 20 cm) before seading {Navember 15). 80% mechanized.
Seeding: 50-60% sown with drilt. Seed rates 120-150 kg/ha. Row spacing 14 em or 30 cms.
Seed rates far brogdeast sowing not appreciably increased.

AR

TABLE 1-9 LIBYA
*Area (Ha) * Total production (Tonnes)
Bread wheat 143,164 75.134 :
Durum wheat :
Barley 368,422 - 191,775 i
i
* 1975 :

Tillage: In both the fallow and annual cropping systems, tillage is commenced after the firstrains.
Fallow has grazing value.
Tillage is carried out using discs at 27 cm. There is some use of rotovators. 95% of tillage is
mechanized.
Seeding: 75% sown with seed drill at 20 cm row spacings, 65 kg/ha in rainfed and 100 kg/ha under
irrigated conditions. )
About 25 % broadcast sown at 120 kg/ha and covered using disc or rotovator.

TABLE I-10 MOROCCO
Arsa thal Avarage % Faem Yiakth 10 Total Productinn Projected
Produciion (kg hal Expariment Yiekis Requiremant Shartiall Increased
N [Tonnes} (Tonnes) Requiramenta
1479-1985
%)
Reinfatl Rainfall Ainfall
Low High Irrig Low High trrig. Low High irrig. ﬁ
Svand wheat 223000 223,000 48,000 440 1,486 A 13 13 NA.
Ourum wheat 257.000 9E6,000 68,000 660 1,083 26 20 53m 153m 1
Bariey 1.231.000 580000 7.000 8E3 1320 pe< | 24 - :
Fertilizers: '
Low rainfall High vainfall Irrigated . ;
Nitrogen 0 060 0-120  No fartilizer applied 10 barley. Nitrogen applied as 3
Phirsphate 0 0-40 280 split dressings. Nearty 100% manual application. !

Patash Q 0-40 G806

Main Rotations: Low rainfall - 26% fallow (has grazing value), 76% continuous careal.
Hagh rainfall - 15% continuous ceraat, 70% grairt legumas, 15% faklow {grazed).
Irrigated - 26% hay crops, 75% sugar beet, cotton, etc.
Tillage: Fallow system - initiat tillage at apening rains {October) with disc plough followed by 2 passes

of dise harrow 15-10 ¢m).
Annual cropping - 2 passes of disc harrow {5 cm) during Ociober, November.
Tillage is 10% mechanized in low rainfall, 50% high rainfall, 100% in irigated.

Seading: Novembar - December. In low rainfal), all broadcast a180- 100 kg ha and covered with wooden
plough. In high rainfat, 10% seaded with drill at 120 kg/ha, 30% broadcast at 120 kg ha. In
wrigated, 10% seaded with drill at 1560 kg ha, same seed rate for broadcast.
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TABLE 1-11 PAKISTAN
Arn {ha) Average % Ferm Yields to Total Production  Projeciad
Producition (kg/ha] Experimant Yields Requirements Shortfall Increased
(Tannas) (Tonnes) Requirements
1979.85
(%}
Rainfall Raintyll Rainfall
Low High Irrig. Low High Irrig. Low High Irrig.
Bread wheat 162m 4.86m 494 1.398 3 23 10m z24m 25
Durum wheat
Barley 0.16 m 723
Fertilizers: 42 units of nitrogen and 12 units of phosphate ara applied (National averaga). Nitrogen applied
a5 split dressings. Most applied by hand.
Main Rotations: In rainfed, the only rotation given is careal - cereal. apart from fallow - cergal. Rotations are
highly diverse under irrigetad congditions.
Tillage: In fallow gysiem, tillage commences in July using cultivator to 12 - 15 cm. Approximately §
subseguent tillages using the same implement at 12 - 15 cm.
In annual cropping, first cultivation in mid-October and 3-4 subsequent cultivations, 5-10%
of tillage is mechanized.
Seeding: Inrainfed, seading is in mid-Dctober. 40% is sown using a drill (usually single row) 31 75 kg/ha
and 25 ¢m raw spacing. Thera is noincrease inseed rate for b o seeding. Seed age
is with a gultivator,
In irrigated, seading is later. 30% sown with drill at 85 kg/ha, 25 cm row spacing. Noincrease
in seeding rate for broadcast sowing.
TABLE I-12 PORTUGAL
Area {ha) Averaga % Farm Yiclds to Total Production  Projected
Production |kg/ha) Experiment Yieids Requirements  Shortfatl Increased
{Tonnes) {Tonnes) Regquiremants
1979-1985
(%}
Rainfall Ruinfall Aginfall
Low High Irrig. Low High Irrig. Low High Irrig.
Braad wheat 418,000 1.079 a0 800,000 348,000 1285
Durum wheat 15,000 BG6 38 70,000 §7,000 14.3
Barley 89,000 75 a5 BOC.000 730,000 250
Fertilizers: 45 kg/ha phosphate appliad 1o wheats; 18 kg/ha to barlgy, as one-third a1 seeding, two-thirds
in Spring. 70% mechanized.
Main Rotations: Cereal - fallow: fatlow has grazing value. A subgtantial area of iellow - taliow - cereal. Fallow -
careal - subtarAnnaan clover HCTBAEINg in ares.
Annual cropping: Cereal - cersal, caresl - hay crop, cereal - sunflowaer. Grain legumes are
being abandoned due ta Grobanche.
Tilage: For fallow, first cultivation in January iplough, 20 - 30 cm): 2-3 subsequent operations with
disc or cultivator/harrows (20-25 cm). 98% mechanized.
Seeding: November [following initial rains in Septamber). 10% sown with drill (180 kg/ha at 25 ¢m
spacing). 90% broadcast (180 kg/ha) and covered using cultivetor.
TABLE I-113 SPAIN
Aren (ha} Averaga % Faermn Yialds to Total Production  Projected
Production {kg/ ha} Experiment Yiglds Requirement  Shortfalt Increased
(Tonnas) (Tonnes) Requirements
1979-1985
(%)
Rainfall Rainfall Raintall
Low High Irrig. Low High Irng, Low High Kerig.
Bread wheat 2,681,000 191,000 1,668 1.576 49 43 38m 500,000
{surpius)
Durum wheat 97,000 7.000 1,320 2,000 44 50 0.15m 22,000
Barley 3.004,000 235.000 1.800 2,868 56 58 7.0m 2,194,000
{surplus)
Fortilizers:
High Rain  Irrigation
Nitrogen 40-30 100 n rainfed, bavley recalves mors fertilizer then braad
Phosphate 30-50 70 wheat, and durum. Nitrogen is applied as 3plit
Potash 30-50 70 dressings. Fertilization i 85-80°/0 nwchanized.

Main Rotations:

Tillage:

40% fallow - wheat in rainfed, 25% annual cereal. 10% cereal - hay, 5% cereal - grain legumes.
{others mainly grazed forage). In irigatad, 30% cereal - hay, 30% grain legumes, 26% sugsr
boet. Faliow has grazing value.

In fallow gystem, first ploughing in February [disc piouch 20-25 cm) Three auhsequem
tilleges Fabruary - October at depths 15-8-4 cm. In g. fiesttillage i at
25 - 30 em, twe subgaquent tillages, December &nd January at 15-5 cm, Tillage is 90-95%
mechanized. Cpening rains sre around October 20.

Seeding: 30-95% sown with drili a1 18 crn. Inrainfed, 180 kg/ha from 15 November to end January. n

irrigated, 200 kg ha atend January. Broadcast seeding is at 220-240 kg/ ha and covered with
prank of dizc harrow,
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TABLE 1-14 SUDAN

£ .

Ares thal Average % Form Yields to Total Production  Projgcted
Production {kg/ha) Experimant Yields Requirement  Shortfall increased
{Tonnas] {Tonnas) Requirements
1971 1985
Rainfall Raintall Rainfall |,(,)
Low High lrrig. Low High Irrig. Low High Irrig.
$
Bread wheat 128,000 2,466 N 1,151,000 832,900 17
Durusm wheat H
Barley i
’

Fertilizers: B0 kg/ha N applied at seeding, Breadcast on small farms.
Main Rotations: (1) Cotton - wheat - groundnut - sorghum - vegetables.
(2) Cotton - wheat/groundnut - sorghum - vegetables.
Tillage: Initial tillage Septamber (disc and harrows, 10—12 em). Second operation in late Saptember -
with shallow harrowing. .
Initial 1illage is preceded by a prewataring. More than 98% of tillage is mechanized. -
Seeding: Carried out in late October - mid November. Less than 1% sead with drill. 210 kg/ha at 20 cm
row spacing. More than 99% broadcast seeded (210 kg/hal and covered with chains.

TABLE |-156 TUNISIA
Area (ha) Average % Farm Yields to Total Production  Projected
Production tkg/ ha) Experiment Yields Requirement  Shortfall Increased
{Tonnes) (Tonnes) Requwements
1979-1985
Rainfall Rainfall Ralnfall %)
Low High Irrig. Low High Irrig. Low High Irrig. {*Estimated)
Bread wheat * 107,000 1,308 33 1.250.000 225,000 :
Durum wheat 600,000 1,068 |
Barley 141,000 1085 20 300,000 147,000 !

* Total area sown 10 cereals in low rainfali zone varies frem 300,000 - 700.000 ha depanding on climate.

Factilizers: The national average application to wheats - 15 units/ha of nitrogen and phosphorus {1978},
Barlay is grown without nitrogen fartilizer.
Main Rotations: {In 1976} - 16% fallow - fallow - cersal, 42% fatlow - ceraal, 17% cereal - cereal, 14% cereal -
hay crops, 11% cereal - prain legumas. Fallow has grazing value, particularly in dry years.
Titlage: For the fallow system, first tillage by mauldboard plough in October {26 - 30 em). For annpal
Cropging sy . first cultivation with mouldboard immediately following harvest {26 -
30 cml. 2 - 3 subsoquent tiltages using ofset disc or tyned guitivator 1o 10- 20 cm.
Tillege is B0% mechanized.
Seading: Opening rains at end of September. Drills sow a1 15 cm gpacing with 100-110 ka/ha.
Broadeast seeding is at 100 kg/ha and covared with harrows.

[P

TABLE {16 TURKEY oot

Area {ha) Average - %" Farm Yields to Total Production Priiectsd
Production (kg ha) Experiment Yialds Requiremant  Shortfall \noreased
{Tonnes) {Tonngs) Reguiremenis
1979.1985
Rainfali Rainfatl Rainfall %
Low High Irrig. Low High Arrig. Low High Irrig.
Surplus R
Bread wheat 4.16m 2.8m 0.2m 1269 2475 3500 37 48 100 8.63m 4.26m i1 1
Surplus f
Durum wheat 1.75m 0.6m 1129 3000 38 48 80 1.90m 1.58m i11
Surplus 3
Barley 1.9m Q.7m 0.05m 1842 2500 2000 36 56 4.50m 0.91m 129
. . , F
Low Rain  High Rain lerig. H
Fertilizors: i
Nitregen a0 B80-120 BO-140 Nitrogen rate for bread wheat > durum > barley, applied in split €
Phosphate 80 80 B8O applications. Mechanization 70% low; 80% high, 100% In irriga- 5

tion.
Main Rotations: In low rainfall, 95% fallow-cereal, 5% grain legume. In high rainfall, 50% continuous careal,
10% hay crops. 10% grain legumes, 30% othars. In irrigated, 30% grain legumas, 70% others
{sugarbest, catton, 10bacco, sunflower}. Fallow has grazing value.
Tillage: Fallow systarn - maouldboard plow, March-Aprit to 20 cm, 2-3 subsequent with sweep and
harrow at 10-12 em. In annual cropping systams, preparation is by disc harrow at 10-16 crm.
80-100% mechanized.
Seeding: Octobar in low rainfall and irrigated, November in high rainfall. 80% drilled in low rainfall,
30-60% in high rainfall, 30% in irrigated. Seed rates 180-250 kg/ha at 17.5 ¢m row spacing.
For broadcast seeding sssd rate 300-350 kg ha, covered with disc harrow or wood drag.
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TABLE 1-17 YEMEN ARAB REPUBLIC

Area |ha) Average % Farm Yields to Total Production  Projected
Production (kg/ ba) Experiment Yields Requirements Shortfall Increased
* {Tennes) {Tonnes) Requirements
1979-1985

Rainfall Rainfall Rainfall %
Low High lerig. Les High Irrig. Low High Yrrig.

Bread wheaat 45,000 5,000 1.04 a3 34 300,000 248,000 17
Durum wheat a4 50

Barley 51,000 12,000 103 43 52 72,000 2,000 25

Fertilizers: For barlay, 40 kg/ha phosphate and 50 kg ha N as sptit di@ssings, in both rainfed and irrigated.
For wheats, 60 kg ha phosphate and 35 35 kgha nitrogen in rainfed. In irrigated, B0 kg ha
phosphate and 50 50 kg ha nitrogen. Potash applied (40-50 kp ha) whén cereal follows po-
tatoes. All hand applications,

Main Rotations: In rainfed, 90% fatlow [has grazing value). 8% cereal-cereal, 1 % grain legumes, 1% potatoes. In
rrrigated, 90% annual cropping [cereal-cereal, sereal-grain legume, cereal-potatoes).
Tillage: In faliow system, first ploughing foxen or mouldboard) in December-January 10 20-40 cm. Two
subsegquent operations with oxen plough 1o 15-20 em in April-May. Mechanization: 5% inlow
rainfall, 20% high rainfall, 40% irrigated.
Seeding: in rainfed, June-July.inirrigated (1) October-November 2) January-February. Most common
sowing method uses oxen and thus row spacing is about 30-40 cm. Seed rate is usually 100-

150 kg/ ha. )
A smail area is broadeast (100-120 kg/ha) and covered using a wogden roller.

MANPOWER DEVELOPMENT AND TRANSFER
OF TECHNOLOGY

TABLE I

Data concerning number of people in cereal improvement progr'ams and local training
and extension methods are summarized in Table Il

The Table is self explanatory. However, it is quite possible that the number of people
listed for different specialities may overlap. But, in all cases except one, this was not indi-
cated. Cyprus stated that the four people involved in breeding are the same four who carry
out the variety trials. Two of them are also responsible for the quality program.

~Almost all countries make use of field days and radio and television as toois of exten-
sion. Except in five countries, all others have training programs for extension methods.

LE DEVELOPPEMENT DU POTENTIAL HUMAIN
ET LE TRANSFERT DE LA TECHNOLOGIE

Tableau 1} -

Tableau )l résume les données sur le nombre de chercheurs travaillant dans les pro-
grammes amélioration des céréales et entrainement local ainsi que sur les méthodes de
vulgarisation,

Ce tableau s'explique de soi-méme. Pourtant, il est bien possibie que le nombre des
chercheurs classifiés pour differentes spécialités peut chevaucher. Mais, & 'exception
d'un casi. Chypre affirmait que les 4 chercheurs qui travaillent sur I'amélioration (des
plantes} sont les mémes qui sont engagés dans les essais sur les variétés, et deux d’eux
sont aussi responsables du programme de la qualité.

Presque tous les pays utilisent des jours de campagne ainsi que la radio et la télévision
comme instruments de vulgarisation . A I'exception de cing pays, tous les autres ont des
programmes d'entrainement des méthodes de vulgarisation.
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TABLE il MANPOWER DEVELOPMENT AND TRANSFER OF TECHNOLOGY

L
B.5c :
No. Personnel in Cersal Improvement Programs............MSc. Local Training Extension Maﬂnhi

Pn.D. Farm In-cauntry

_ Agric/  Demonstra- Training in

Varietal Breeding Agronomy Pathology Er ! Quality i tion Technicians Field - TW.or  Extension

Testing Program Regearch Research Research Program Proqram Program Progrem  (Mo/Ywar) B.Sc. M.Sc. Ph.D. Days Radin Used Methods
Algeria 3 13 7 2 L1 2 6 & 8 480 620 1a - Yas Yos Y&g
Cyprus 4 4 2 1 1 2 19 3 26 You 1 Yas Yes Yes
Egym 22 18 20 14 9 16 7 7 25 2 2 1 1  Yes Yes L]
Breeoe ? ] 1 1 1 4 ? 7 4 5 100 10 Ne Yes Yes Yes
tragq ] ] 4 No No 1 7 ? ? No Yos .Yes No Yes Yes Yos
Jordan B 2 ] No No 1 10 No 2 2 3 2 No Yes Yoz Yas
anya 4 4 4 2 1 1 36 ] No Yeg Yes 70 3-8 Yas Yeos Yos
Lebanon & ] ] No No 1 Mo No T ] 2 No Ng  No Ne No
Libya Yoy Yos Yas Yas Yex No Yos Yes You Yes Yes No Ng  Yes Yes Yoz
Morocco 3 20 B 2 2 2 ] 2 724 103 65 Ho Yes Yos Mo
Pakigian 8 26 8 19 No 4 ? No 1B Yos Yes Yes Yes Yes Yas Yes
Portugal 4 2 Figures not Available No 12 24 Ne No No Yes No
Spain 51 486 23 15 27 10 B850 4 30 2409 1200 63 30 Yes Yes Mo
Sudan 1 3 3 2 2 4 f 7 7 60 120 Yas Yes Mo Yas Yoz
Tunisia 2 9 6 1 - 1 3 - ] 26 15 'Ne No Yas Yes Mo
Turkey 2 33 10 7 No 10 1 No ¥ Yoy Yos Yes Yes Yes Yes -5
Yeman Arab 2 I ? 3 2 Na 4 7 ] 2 ] 1 Ko Yos Yes ey

Rep. .

ECONOMICS AND POLICY
TABLE Il

There were many questions covering these two aspects. Answers tothese questioné are
summarized in Table Hil. Since all the answers are self explanatory, no comments are QVen.

i
i

L'ECONOMIE ET LA POLITIQUE
Tableau IN

Il y'avait plusieurs questions qui couvrent ces deux aspects.
Au tableau Il Jes réponses sur ces questions ont été resumées. Puisque toutes les
réponses s'expliquent d'elles-mémes, les commentaires ne sont pas donnés.

TABLE Hl ECONOMICS AND POLICY

Grain Sold to: Credit Availebie Subsidies
% Incrsase Price % Inctsasa o .
Fig::fug:agll”z.ar P:'c';n??q‘:d Brf;:?’;“ B;E;TUEP;:E Gort Village Consumplion Seed  Farlilizer Herbicides Tractors Mal:tr:;res Fertilizers Seeds Herbicides Machmery
Algeria Y68  Har.est - — &0 100 - - Yes  Yes TYes Yes Yes vYes Yes Yes ; Yos
Cyprus Yes Hawast 17.6 7.7 100 - - Yes Yes Yes Yes Yes No No No : Neo
Egypt Yo oo 0 0 200 ©30 B0 Yes Yes Yes Yes . Yes Yes Yes} Yes
Gragce Yes M ag 44 50 35 15 Yes Yes Yes Yes Yas Yes Yes No Yes
irag Yes s ? Q ? i 7 Yes Yes Yes VYes* Yes* Yes Yes Yes: Yes
Jocdan Na e ? 0 5 80 15 Yas Yes Yes Yes Yes No No No No
Kenya Yes Sowing 50.0 24 g3 - 7 Yes Yes Yes Yes Yes No No No: No
Lebanon Yes M . 25 143 100 - - Yes Yes Yes VYes* - No  Yes No No
Libya Yes - - - - - - Yes Yes ‘Yes VYes Yes Yes Yes Yes Yes
Morocco No Sovang 41.7 0 25 75 Yes* Yes* No Yes" Yes® Yes Yes No  Yes
Pakistan Yes 5:::1&‘ 4086 25 20 80 20 Yes Yes Yes* Yes* Yes* Yes Yes  Yes. Yes
Portugal Yes Sowing 87 140 920 - 10 Yes Yes No No Yes Yes - Yes Neo No
Spain Yes  soaon 304 7% 80 12 8 Yes Yes Yes Yes Yes Yes No VYes Ves
Sudan Yes s:l:‘m 143 7 65 25 10 Yes* Yes® No Yes® Yes® Yes Yes No_i Yes
Tunisia Y&5  WHarvem 163 ] 50 25 15  VYes VYes VYes Yes Yes Yas Me Yes, HNo
Turkey Yas  gas - - - - - Yes Yes Yes Yes Yes Yes Ne Noj No
Yemen A.R. Yes ? o 100 - 50 50  Yes Yes - Yes Yes No No No Ne

‘N {or small larmg
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HERBICIDE USAGE
TABLE IV

Usage of herbicides in the various reporting countries is summarized undet three differ-
ent headings in Table IV.

Herbicides for broadleaf weed control are used more widely than those for grassy weeds.
Most of the countries report that grassy weeds are increasingly a problem for cereal pro-
duction. The 1975 cereal workshop reported that weeds cause 20 percentloss to crop pro-
duction in this region.

Ten of the 17 reporting countries list availability of chemicals on time as the main ron-
straint, 12 of 17 list availability of proper chemicals as a constraint, while only 8 of 17
indicate availability of appropriate equipment as the major problem. Only seven countries
provide subsidies for chemicals.

L'USAGE DES HERBICIDES
Tableau IV

L’'usage des herbicides dans les differents pays contribuant a ce rapport est résumé sous

trois titres differents au tableau V.
Les herbicides pour les mauvaises herbes a feuille-large sont utilisés plus que ceux pour
les graminédes. La plupart de ces pays rapportent que les graminées sont devenus un
probl2me toujours plus grand pour 1a production céréaliere. La conférence céréaligre de
1975 avait rapporté que fes mauvaises herbes causent une déperdition de 20 pourcent &la
production agricole dans cette region.

Dix des 17 pays rapportnts ont classifié la disponibilité des herbicides 4 temps comme la
contrainte majeure, 12 des 17 pays ont classifié la disponibilité di herbicides convenables
comme une contrainte, pendant que seulement 8 des 17 pays ontindigué que la disponibi-
lité d’équipement approprié est un prebléme majeur. La subvention des herbicides existe
seulement dans 7 pays.

TABLE IV HERBICIDE USAGE

Broadicaf Weads Grass Weeds Constraints
Main Main Availibility Availability Availability
% Towal Crop Application % Total Crog Application at of perper of Chemical
Treatad Stage Mathd Treated Stage Mathod Timne Chemicals Equipment  Subsidy

Algeria 17 Jointing  Air/Sprayer 15 3 roaf Sprayer Yes Yes Yes Yas
Cyprus 90 4-6 loat Sprayer 5 Varies Sprayer Yas Yas Yes No
Egypt 05 5 leaf Back-Pack o4 5 leal Back-Pack Yos Yes Yes Yes
Greece 70 Tillaring Sprayer 15 3 laaf Sprayer Yes Yes Yes Nao
Iraq at Tillaring Air 01 First Node Air Yes Yes Yes Yes
Jordan 10 Tillering Sprayer o} - - No Yas No No
Kenya 100 4-§ leaf Sprayer 30 4-5 leal Sprayer No No HNo No
Lebanon NA Tillering Sprayer a - . Mo Yes No No
Libya NA - - NA - - NA NA Na Yeas
Morocco NA Jointing  Back-Pack NA Jointing  Back-Pack Yas Yes Yes No
Pakistan Trace Tillering  Hroadcast Q - - Yes Yas Yes © Yes
Portugal 18 Jainting  Air/Sprayer ] Jointing  Air/spraying Yas Yes Yes Na
Spain [1¢] 4 leaf Sprayer 10 Sprayer No Yes No Yes
Sudan 0 - - Q - - - - - -

Tunisia 13 End Tillering Air/Spraysr 1 2-3 leaf Sprayer Yes Mo No Yes
Turkey 60 Tillering  Air/Sprayer 5 Post-Emerge Sprayer Yes Yas Na No
Yemen AR. o - - o - - - - - -




USE OF IMPROVED VARIETIES; IMPORTANCE OF
DISEASES AND INSECTS
TABLE V g

Data on percentage area, availability of improved varieties, the constraints of diseases, a
list of main diseases, losses due to field insects and storage insects and a list of umportant
insects are summarized in Table V.

It is evident that improved bread wheat varieties are very well distributed in wrtuallyall of
the countries. The percentage of improved varieties in durum wheat and barley is |ow and
greater adoption efforts are required.

Most countries report variety availability as a limiting factor for ¢rop production, Thls is
greater in the areas above 350 mm rainfall and under irrigated conditions. Only 50 percent
of the countries report the diseases as a constraint. Losses due to field insects vary from
very low to 20 percent, while losses due to storage insects are reported tobe inthe range
of very low to about ten percent.

|
L'USAGE DES VARIETES AMELIOREES ET L'IMPORTANCE ’
- DES MALADIES ET DES INSECTES

Tabieau V

Tableau Vdonne un résumé sur le pourcentage de la superficie cultivée, disponibilité des
variétés améliorées, les contraintes dues aux maladies, une liste des maiadies principales,
les déperditions dues aux insectes de champ etaux insectes d’'emmagasinage et une liste
des importants insectes dans la région.

Il est evident, que les variétés améliorées de blé tendre sont trés biendistribués presque
dans tous ces pays. Le pourcentage des variétés améliorées de blé dur etd'orge est bas et
des efforts pius grands pour son adoption sont nécessaires.

t.a plupart des pays rapportent que la disponibilité des varié(és est un facteur Ilmltant
pour la production céréaliére. Cela est plus repandu dans les régions qui dépassent las 350
mm de précipitation et qui sont sous les conditions d'irrigation. Seulement 50 pout cent
des pays rapportent que les maladies sont une contrainte. Les déperditions dues aux
insectes de champ varient de trés bas jusqu’ad 20 pour cent, tandis gue les déperditions
dues aux insectes de I'emmagasinage varient entre trés bas jusqu’a 10 pour cent.

TABLE V USE OF IMPROVED VARIETIES; IMPORTANCE OF DISEASES AND INSECTS:

Area with tmproved Varieties Constrainis
Insect Insect R
Bread Gurum Main Field Storage in
Wheat . Wheat Barley Variety Diseass Disease Loss Lass Infect
Algeria 80 5 20 Yes Yes Stripe Aust 10% A0% Stink Bug
Cyprus 100 35 Q n 350 mm No - ¢} 1.2% -
Egypt 40 - 25 In freigated Yes Rusts 5% B-10% Aphids
Greece a8 a8 :1+] No No - Q 1% -
trag 92 33 Inn 350 mm Yes Smut - [} -
Jordan 3 20 10 In Rainfed No - 1-2% 2-3% Leafl Beetle
Kenya 100 - 100 Int Irrigated Yes Austs Very low  Very low -
Lebanon 80 100 70 In 360 mm No . 5-10% 5%
Libya - - - No No - - -
"5“' R‘,’:‘ Hessian £ly,
Morocco 29 7 0 Yes Yos el oot - 4% Stk Hug
Pakistan §5 - Q Yas Yes 5:'0';9:‘:’:- 2-3% 2% é’.}:}ﬁ
Portugal 80 70 L] Yes No - Low 5% Heghian Fr
Spain 97 45 80 No No - 15-20% 5% Aghids
Sudan 98 - - No Yes Stem Rust  Very low  Vary low Aphids
Tunigia 58 83 s} No No - Very 10w - L.
Turkey Bs 65 a0 In irrigated Yes Austs Low Low i-
Yemen AR. 5 a Q In 350 mm Yas Rusts Vary low - Abhids
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Fertilizer Utilization
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