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Foreword 

This book tells the story of tile first six years of the Tunisian Cooperative Cereal
Improvement Project, an ongoing collaborative project between Tunisia and the Inter
national Center for Agricultural Research in the Dry Areas (ICARDA). The project,funded from ICARDA's core budget, was initiated in 1980 in response to a specific
request from the Ge'erninent of Tunisia. Its original aim was to strengthen wintercereal research and production capabilities, with particular emphasis on barley im
provement and pathology. 

Although research is an ongoing process, the project has already come a long way
toward achieving its original goals. 
* Four bar!ey cultivars have been developed and released for use by farmers. These 

are quickly being adopted and are expected to raise yields by as much as 30 per
cent. 

* The barley improvement progran has been strengthened to such an extent that by theend of the first three years of the project Tunisian researchers were able to take 
over full responsibility for barley improvement, and ICARDA was thus able to trans
fer the major part of its research efforts to cereal pathology.

* The cereal pathology program has been improved, and Tunisian researchers are now
better able to carry on the ongoing work of screening for varieties that are resis
tant to prevalent pathogens.

* Members of the Tunisian research team have had opportunities to receive on-the-job
training from ICARDA scientists, to pursue university degrees, and to attend training courses, conferences, and workshops. Such opportunities have not only given
these research workers wider exposure to the world of agricultural research, buthave given them opportunities to sub-network with other researchers in the Maghreb
Region, thus increasing their opportunities to contribute their own considerable
experience and expertise to the challenge of improving harvests throughout the 
Region. 

Such successes would not have been possible without tile efforts of many people.
Our principal partner in this project is the Institut National de la Recherche Agrono
mique de Tunisie (INRAT). However, 
 other Tunisia,, institutions have activelyparticipated, such as the Office des Cereales and the Institut National Agronomique de 
Tunisie (INAT). 

Thanks are due to His Excellency Lassad Ben Osman, Minister of Agriculture,
Government of Tunisia; to Mr Mohamed Fadel Khalil, ex-Direclor of International
Cooperation, Ministry ofAgriculture: to Mr Mustapha Lasrani, DirectorofINRAT; toMr Hamada Hafsia, Director General DERV; and to Mrs Fatrna Larbi, Director ofInternational Cooperation of the Ministry of Agriculture, for their continuous sup
port of the project. We are indebted to Dr Mohamed A. Nour, ex-Director General
of ICARDA and to Ir Jan Koopman, Acting Director General of ICARDA, for their 
guidance and encouragement. 
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For work throughout the project, we would like to acknowledge the staff of 
INRAT, especially Mr Ali Maamouri, Head of the Genetic Laboratory: Mr Mahkwoud 
Deghais arJ Mr Mouldi EI-Felah, of the Genetics Laboratory; and Mr Moncef Ben 
Sale-m, Head of the Technology Labor3tory. The contributions of Mr Laroussi Tounsi, 
Technical Direction of the Office des Cereales; Drs Ali Zouba, Abdulrazak Daaloul, 
and MoncefHarrabi, and Mr MoncefHafsa, of INAT; and Mr Mohamed Mosbahi, 
of ICARDA, are also graiefully acknowledged. The dcdicated work of Dr Ahmed El 
Ahmed in the implementation of the project (1980-1986) was instrumUental in its 
success. 

Ms Joyce Kerley, who wrote this book and prepared it for publication. Dr Habib 
Ketata who translated it into French, and Mr David Woolston, who designed the cover, 
deserve our thanks. 

Several othcrs, both scientific and support staff, from Tunisia and ICARDA, have 
contributed to the success of the project, and we owe them our sincere gratitude. 

Dr J.P. Srivastava 
Leader,
 

Cereal Improvement Program 
ICARDA 
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Introduction 

International agricultural research centers and national research programs have 
common goals. Both want to increase food supplies. Both want to help farmers find
better ways to use their land and other resources as efficiently as possible. By work
ing together, a national program and an international center are often able to do more
than either could do alone. The partnership can speed up the research process at the
national level. It can also increase the skill level of scientists in the national 
programs by giving them access to training and increased communication with the inter
national community of scientists. These national scientists can in turn then add their 
data to the international store of knowledge, thus helping to roll back the frontiers 
of knowledge not just in their own country, but worldwide. 

The Tunisian Cooperative Cereal Inprovement Project, which started in 1980, was
the beginning of along-term partnership between the International Center for Agricul
tural Research in the Dry Areas (ICARDA) and the Tunisian national programs,
particularly the Institut National de la Recherche Agronomique de Tunisie (INRAT). 

The Project began when the Tunisian Ministry of Agriculture asked ICARDA to
help strengthen Tunisia's winter cereals program, especially for barley improve
ment. It wanted an ICARDA scientist to be posted in Tunisia to breathe life into 
the infant barley improvement program and to give on-the-job training to a young
scientist who had recently been assigned to that program. 

At that time, Tunisia already had an active cereals improvement program and sev
eral experienced researchers. It had made considerable progress in wheat research,
particularly in identifying higl-yielding varieties for favorable climates. However,
there were two important weaknesses in the Tunisian Program. First, Tunisia's barley
improvement program had been floundering for several years. It was important to 
improve this program because large parts of Tunisia have an annual rainfall of less
than 300 mm/year, and harley is virtually the only cereal crop that will grow in these 
areas. More barley production would be needed to meet growing domestic needs and to
slow down the rate at which barley imports were increasing. Second, Tunisia lacked an
on-going cereal pathology program, an important limitation, both because diseases have 
a major impact on yields in Tunisia and because continuing work on pathology is neces
sary everywhere in the world in order to avoid disease epidemics. 

The Cooperative Cereal Improvement Project was deliberately designed with a 
definite lifespan. Its goal was to provide short-term help to alleviate these weak
nesses in the Tunisian program. It also had specific research goals. During the first
three years, efforts concentrated on barley improvement and on improving the Tunisian
research capabilities in this area. This was so successful that after the first three 
years, the Tunisian Government requested that INRAT scientists take over more and more
of the barley improvement program, thus freeing ICARDA to give increasingly greater
emphasis to work on cereal diseases. 
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When the cereals improvement proJect reachl+,0 its fifth year, Tunisia had three
newly released barley varieties. These show promise of increasing yields by perhaps
30% over the older varieties currently in use. The Project had also made considerable 
progress in its search for disease-resistant wheat and barley varieties. However, themost outstanding accolplishnent of the joint effort was the strengthening of the Tuni
sian cereals research lpognam. nTunisian scientists are now able to carry barleyon 
improvement and ccreal pathologv, research with ontlY minimal but continied assistance 
from ICARI)A staff based in North Africa. 

Research COin't Wait 

Agricultural research in Tunisia is : race against nine. Bv mid-1986 the popula
tion of Tunisia had reached more than 7.2 million, and it is growing at the rate of 
2.2 per year. This rate dThs appear to be slowing. [le :ood and Agriculture Organiza
tion (FAO) of the (lnited Nations estimates that the rate of increase will average
about !.017; letween rowk and the end of lie cennii iV. Nevertheless. the population of 
Tunisia is expected to re;ah m11ore than II million 1w the year 2010. 

Tuni.'fia will need to be resourceful it it is to continue to feed this expanding 
poplatiou, l.ven lo\\ , in an average ve: hr countv currently prodirves only about 28lithe 

percent of its needs for brelAd . heat. 
 85 percent of its needs for durum wheat. and 77 
percent of its neec.ds lot barlev. Inl order to maintain current levels of consumption.it must inerese itsssupplies of these cereals hY more than 50 percent in the next 25 
years. 

Where will these increases conie from Unlike some developing countries. Tunisia
has areasno vast of undeveloped farm ilnd. In 1)84/1085. a particularly favorable 
year for cereal prodnction. farmers harvested about I.() million hectares. This included virtually all of tie land siitable for cereals. Ini that one season, when the
weather was trearly pertect itt every waV. TIunisia. for tIhe fit-st tittle in many years.
 
was able to more than met the current dellland lor"barlev and dll'rnl wheat. Yet eveen 
 in
this exceptinall lvflorable year. the count"v needed to itmport more than 3 million
 
qlintals (0.3 million tons) of bread 
 %heat. If Tunisia is to avoid becoming increas
ingly dependent on other ,:orrntrics for its food ba sics. it must tind ways of' dra
maticall 
 increasing prounetion on) land that is already under cultivation. 

This is the great challenge that faces -'misian agricultural researchers. 

The Challenge of' Climate 

Tunisia has a Mediterranean climate. characterized by hot, dry summers. rainy
winters. and great variability in weather patterns from eair to ,ear. in a single lo
cation. rainfall may vary from 200 mm in one season to ttore thai 480 innt in another 
season. Nor is the rainfall always regular. Iti one season there may be little or no
rain between November ait tar rarv. It aiotlher season 70-90% of the total rainfall riay
fall during this sairte period. 
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Figure 1.
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Siroccos, hot and dry winds that blow in from the desert, add an additional 
uncertainty for farmers and challenge for plant breeders. These winds, which usually
last from 3-5 days, dry up the soil, depriving plants of the moistur,! they need to 
grow. The timing of these winds, which usually come sometime during April or May, is 
unpredictable. The amount of damage depends on the plant's stage of development when 
the wind arrives. If the winds come during the iilk stage when the heads are filling,
the filling won't be complete, and the grains will be shriveled. This can also happen
during a period of drought or heat. Trhe most dangerous stage is when the plant is
flowering. At this stage, the sirocco affects the pollens. As a result. fecuadation 
does noi occur and the plant may give heads empty of grain. 

Production Zones 

The geography of Tunisia isvaried. The Atlas mountain range extends fiom Algeria
into the northern portion of Tunisia, while the southern portion of the country is
Saharan. rhere are three main zones (Figure I), each of which has adifferent climate 
and agriculture from the others. 

Northern Zone 

With an annual rainfall of 350 to more than 700 am. it accounts for about 60-70% 
of cereal production and almost all of Tunisii's bread wheat production. Durum wheat 
grows on about 55% of the area. barley on 26% and bread wheat on 19%. About 750-850 
thousand ha are planted in cereals, of which about 30 percent art,. farmed by small land
holders. Lack of appropriate fertilizer and herbicide application is common on these 
small holdings. This may partially explain the fact that even with adequate rainfall, 
average yields for all cereals in ihis region are only a l'ttle over 2.0 t/ha in 
exceptionally good years. 

Central Zane 

The annual rainfall is200-350 mam. However. year-to-year variation is large, and
the uncertainty of harvest discourages farmers from using expensive inputs, such as 
fertilizers and herbicides. Duruni wheat is grown in the wetter areas while barley is 
grown in drier parts. 

Southern Zone 

The annual rainfall is less than 200 im. Barley is the only cereal crop that can 
survive in such dry areas, therefore about 50% of its hectarage isgrown in this zone. 
However, productivity isvery low. Durum wheat and bread wheat are also grown in this 
zone on very small holdings, essentially for self consumption. 
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The average productivity of cereals for the central and southern zones for 
1982/87 was about 300-350 kg/ha. 

Cereals are Important, but Harvests are Irregular 

Cereals are important crops in Tunisia, and occupy about 1.2 to 1.5 million hec
tares, of which about 13% is planted in bread wheat. 45% in durum wheat, and 42% in
barley. Average cereal yields in Tunisia are irregular and always depend on prevailing
weather conditions. This is especially trte in the central and southern zones where
rainfall is often insufficient tor a good crop, and where both the amount of land
planted and the amount of land harvested depend on the weather. 

When rains are favorable during September to January, farmers plant more land in
cereals than they do in poor years. This results in large differences from year to 
year. In 1982, for instance, only 0.42 million ha was planted in cereals in central 
and southern Tunisia. while I .1 million ha were planted in 1985. a more favorable 
year. The average is 0.78 million ha. 

The percentage of the crop that is harvested also varies considerably from year
to year. When the crop is poor. farmers do not harvest all of it but leave large por
tions to be grazed by animals. 

Research on cereal improvement started in Tunisia in the beginning of this 
century. By the late 1970s Tunisia had already made considerable progress in wheat
research for the northern zone anl for those areas of the central zone where water is 
not a major limiting factor. As a result, high-yielding varieties of bread wheat and
dutnrum wheat are incomn monl use. Agronomic packages have been developed for the wetter 
areas, giving farmers information about the best seedbed preparation, and the best use
of fertilizers and herbicides for a particular crop and environment. Such research has
had dramatic effects on yields, raising them 47% during the past two decades. 

Barley is Inportant 

Barley is such an important cereal crop in Tunisia that barley soup is the tradi
tional food 
 that is used to break the day-long fasting during the religious month of
Ramadan. In addition to soup, barley is used for a variety of aishes including bread,
and 's also used for beer production. 

The largest use of barley (about 70%) however, is as animal feed. In some parts
of the world growing grain to feed animals may be an inefficient way to produce human
food, but in dry areas such as those in central and southern Tunisia, a barley
livestock ftrming system can produce meat and grain from land that might well be 
unsuitable fo., any other crop. 

The Tunisian Government is therefore encouraging wheat production in the northern 
zone and barley production in the central and southern zones. However, before the co
operative project began, no impoved varieties of barley had been tested for the drier 
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areas, no agronomic packages had been aCopted for these areas, and little research had 
been conducted toward developing disease resistance in barley and wheat. 

Interest in barley improvement started in the early 1970s, when a rising standard 
of living, coupled with the rising population, began sharply increasing the demand for 
meat and milk. In order to stem the tide of imports, the government encouraged live
stock production. 

However, *he barley improvement program made slow progress until 1978 when Mr 
Mouldi EI-Felah, an enthusiastic young Tunisian scientist who at that time had 
recently completed his BSc degree, joined INRAT. At that time the program rewas 
activated, and Mr EI-Felah came to ICARDA for a six-month training program. 

By this time, Tunisia was importing approximately 40.000 tonnes of barley a year, 
a need which continues to rise. In order to stem this tide of imports it was important 
to get a barley improvement program going as quickly as possible, Building research 
capabi!ilies, however, cannot be done overnight. In addition to training, it takes 
time to plant experimental fields, conduct breeding, and test results. One scientist 
esti~mates that it takes about I I years to build research capabilities. 

Tunisian Scientists Awarded Medal of Merit 

The President of Tunisia was so pleased with the results of the coopera
tive project that in March 1987 he awarded several Tunisian scientists 
the Medal of Merit in Agriculture for their work in developing improved 
cereal and food legume varieties. 

Those honored were: Mr Mustapha Lasram. Director, INRAT (who has 
served on the ICARDA Board of Trustees); Mr A. Maamouri, Cereal Coor
dinator and Durum Breeder, Mr M. Daghais, Bread Wheat Breeder; Mr 
Mouldi EI-Felah, Barley Breeder, firom INRAT: and Dr A. Daaloul and Dr 
M. Harrabi. professors from INAT. 

In addition, Mr H. Halila. Food Legume Coordinator. INRAT: and Dr 
M. Bouslama, Food Legume Breeder. ESAK. were honored for their work in 
developing new food legume varieties. Their work was conducted as part 
of the food legume portion of the cooperative program between Tunisia 
and ICARDA, which developed improved varieties of lentil and chickpea. 

The Cooperative Project Begins 

The Cooperative Cereal Improvement Project has helped speed that process. The 
Project was launched in March 1980 as one part of a collaborative agreement between 
the Tunisian Government and ICARDA. The agreemient also made provision for co
operation between the Ministry of Agriculture and ICARDA on food legumes and on 
pasture and forage improvement. Two ICARDA food legume scientists were assigned to 
Tunisia in 1981 and a scientist in farm resource management was assigned in 1984. 



It 

Mr Musln plha lnsr im (top pho)lto) 0(l Mr AIi Nlaaiouri. INRAT1'. were amwoig the
researchers ,ho were presented with the Nlednil of Merit it Agriculture its a result 
of work done it c'ercal Ihl rovemenlt li Tunishi. 
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The cereals portion of the program was funded from ICARDA's core budget at 
an annual cost averaging about USD 123,000. As part of the agreement. a full-time
cereal breeder/pathologist from ICARDA. Dr Ahmed EI-Ahmed, was posted in rIunisia
in May 1980 to work with cereal scientists at the Institut National de la Recherche 
Agronomique de Tunisie (INRAT) on the barley-improvement and ccrCal diseases 
programs. Dr El-Ahmed worked side-by-side with Mr EI-Felah for the first three 
years of the project. providing on-the-job training in practical aspects of barley
improvement. By the end of the p'ojcct. Mr EI-Felah was able to take over this 
program and was well on his way toward completing a Plh) in barley breeding. 

ICARDA also contributed cars, apickup, pathology equipment, a combine, a seeder 
and two threshers, all of whih helped increase the efficiency of the seeding, har
vesting, and weeding processes at INRAT experimental stations, thus saving both time 
and money. 

In addition to assigning Mr EI-Felah to work full-time on barleN breeding. INRAT
providcd laboratories, seed multiplication and testing fields at several sites.
research assistants and support personnel. NIr Al Nlaamnouri. a durum breeder, coor
dinated the cereals program for INRAT: Mr Mahmoud Deglmis. bread-wheat
breeder. and Mr Moncef Ben Salem. cereal technologist, participated in cereal re
search, and Mr M. Moshabi worked with tle pathology portion of the Project. All were
under tie direction of Mt Mustapha Lasrani. Director of INRA'.. Mir Laroussi Tounsi. 
of the Office des Cereales, coordinated the on-farm trials. Dr A. Daaloul and Dr
M. Harrabi from INAT made significant contributions to the proiect, both in breeding 
and pathology. 

The Goals of the Project 

The overall goal of the Project was to strengthen the capabilities of the Nation
al Program through training and 
 research support. In the lirst phase (1980-83) the

Project also hoped to develop improved barley varieties---varieties that would be

resistant to prevailing diseases and lodging and better adapted 
 to the special clima
tic conditions in Tunisia. especially in the low rainfall 
areas. 

In the second phase (1983-86) the Project aimed to screen and identify barley and
wheat varieties that are tolerant to prevalent diseases. Other goals for the second
phase were to develop inoculation techniques for efficient screening and selection 
against barley and wheat diseases, and to develop a program of research to define the 
best cultural practices for barley. especial!y in low raimn0l areas, 

In these first two phases ICARDA not only assisted with the operational budget,
but made available a full-time breeder/pathologist. 

In the third phase, which began in 1987. the emphasis is on ensuring that the 
progress already made is maintained and Sulpported. and that additional support is
given for disease monitoing and for breeding for disease resistance and tolerance to
environmental stresses. No ICARDA staff member is posted in Tunisia. but support is 
provided through ICARDA staff posted in North Africa. 
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NIr Mouldi EI-Fehlha, ba rlev breeder. lakes notes on the performance of a barley' at 
El Kef. a low-rainfall station. 

Searching for Better Barleys 

recdinghCreal is altinnrc-CorlMrUing task. hut iltthat call pa'V off with higher
N1i0(1s gl'Carer[ disCse l'CSiStlllCe, rednced ftLiCntatiOnS illyields from year to 
year. lire 1 ii ask Ibrheders in ilnisia as to search for varieties that would corn

hib ield rcsistan1cC to diseases suchIt's scald. net blotch anistripeC \\ ih 
dIi SC,.Is. I It. ko ercLrti for surci CIrrcteristics as good grain quality. arid resis
tLlr'te lodging McI). 1I)nrilrto (W1fail1" tireWcoulSe of tire irojcCt. aontt 80-120 
cl'OSses o ee rrr;1 a I.'()()h \c;m.i irnd lines fromr interlitioral rntrrseries were 
se,lcteIt-d. lire I'scali'rh', cIteatet'd ;lrlificiA disclse epideilnics illorder to identify
and N\ccd out tloc p:llats that \LTrC suscCptible to barley-stripe disease. 

I(.A )\ s[trlplieul (erripIhSlll and I(.ARI)A scierrtists provided backstofpping
Iron Aleppo and North .\frica. Lines \,,c tested at variotus locations representing
the ilairn clirrate, ofTurri:;ial: tirrdi-Ztounr or /j'rotnine (200-300 mill rain/season):
Boulifa 3)0-.4(0 min: mtrid Beila or Koudial ( 400-600 min and prone to diseases).
Yield trials were conducted to compare the different lines with each other and with 

arienies.M, lirrndtWO local N C(eres. arnd tie best lines were tested on fIarmers' 
fields. 
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Mr Mustapha Lasram. l)irec"or of INRAT, proudly shows on-farm demonstration 
plots to )r Albert Scharen of ie evaluation teani. 

The best varieties of wheat and barley identified by the project have been planted
in on-farm trials for verification and demonstration by Office des Cerenles. 



15
 

Rcsufls fioui this work indicate that harle' varieties with high average yieldsare not necessarily widely adapted, paictilarly in marginal areas. A 'ariety may have a high yield only under certain conditions. For example, the local vat let\, Ceres gives
its highest yield on!v under flvorable conditions. Since barley is grown mainly under
moisture stress aid iin poor soils, lines need to IK identified that can tolerate these 
harsh conditions. 

International Review Team Praises Project 

An in:ernalional review team \isited ll nisia in April 1986

review the progress of the 

to
 
project and make recommendations for the

kittire. l)uring a five-dav %isit. milihe's of the team conduted inter
\ie,, and visited field sites. Thev reviewed tilieitiie cereal program.
but placed special cinlhlsis on the Iailey improvenent program. 

"h, revie\ witmi menihers are very tavoralhlv inpressed with tile
progiess and andcllic,,lelts of '1b. Barlev ImpipOenicrlt Program" members
said in a report punlihed afte their visit. "Particularly gratifying
is the coopelIati\ v approac h between all agencies involved with the
identification of superior gernIplasln, advanced yield testing, registra
tio-1 11nd release. ;Irnlers' licld testing, seed multiplication and
certif':Itim. alH of which have permitted the rapid and orderly move-
Inent of the improvcd '.arieties front the breedeu to the grower". 

The teall) i ae special praise to the six-row barley Rihane 's',
calling ils appearance il Ill'ge Increase plots ''itost inipressive. 

The reports concluded by encouraging the continued suppurt ofI'ARI)A to the Cereal [mprovemettt Program in the areas of fellowsl;ips
for trainiiing. the stippiviig of equipiment, the offurnishing consultants 
as iied, especially in pathology, the continued flow of impre ied
gcrnIpasiti Io Tunisia as , clI as some operational amount to maintain the 
ImIoImetItui of work. 

Wetl hers oh the review team wcrc: Albert L, Scharen. USDA. ARS,
Nloitaia Slate t 1iiversity. 13ozeman : Charles Schaller. University of
California. Davis: Nlouldi FI-Felah . iNRAT. Tunis. Tunisia: and Jitendra 
Srivasta'a . l( ', ,I)A . Aleppo. Syria. 

Three Varieties Relea,,ed 

One of the highlights off the project occurred in 1985 when tile Ministry of Agriculture released three harley varieties. Roho and Taj for the semi-arid (220-400 mm)
areas and Faiz for the semi-humid areas (those that receive over 350 mm of rainfall).
These varieties were tested by the Ministry of Agriculture and made available forfarmers. All thrtee had consistently high yields under Tunisian conditions, and are 
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Tunisian researchers and memb :s of the international evalna(ion teamn 
exafline a barlex crop in it (It-v area of central Sotlhern Tinisia. 
Those shown are (from left to right): )r Albert L. Slaren, USI)A, 
ARS, Montana St ate Universil v: ,lr. la roussi Tounsi. Technical 
Dire,'ion of the Office des Cercales, Mr Nlouldi El-Felah, Tunisian 
barley breeder; Nlr Ali Manamourl. durum breeder and Head of the 
Cereal Improvement laboratorv )r J.P. Srlvastava, ICARDA: and 
Dr Charles Schaller, University of California, Davis. 

PERFORMANCE OF NEW BARLEY CULTIVARS IN TUNISIA 
1980-84 

Mean Yield C'ieck Mean Yield Percent 
New Cultivar (/ha) Cultivar (t/ha) Increase 

Faiz 3.81 Ceres 2.79 36% 

Roho 3.43 Martin 2.64 30% 

Taj 2.66 Mirtin 2.17 22% 
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more resistant to diseases than local varieties. The are expected to increase yields 
by about 30%. 

All three are earlIY va rieties th(at mature early enough to avoid late spring
droughts and heat and most siroccos. 

Straw quality is aso an in portant characteristic of barley, since farmers use
the straw as feed for animals. All three varieties have tie thin, soft stems that
sheep prefer, and appear to he digestible. Faiz., the only released variety formally
tested 1or straw lality Is good strla\% quality. 

,\iiother \firict\,. Riham , 'S'.,,as tnllI lrge-'.cale at several sites ineL'r testing
"tunisia, aml was released in 1087. The otl~ci ne\ lv-re-leased v'rie-ties are all two-row
barlcvs. .\ltholtmeh 'ilinisian farmers apprleciate theti higher vields offered by these
varieties. they prcfe-r sirmowed ba rlevs ham'i s'is more tolerant to diseases
Ithan1 local \arieties, r.%.es betr yields in both lo\, and high rainfall areas than the 
other newly- relelsed Vanet ic'sand., as itadded benefit, is a six-rowed barley, and 
therefowe loore acceplable toTunisiam fam'llel's. 

V, :, ,V64. . 11 , .,kk , , 


Ujl, "Ie dl 

VY ;,I , 

P I 

The Cvaliation team is Siirprized to see a very gomd crop of the new barley. Rilinne,
while the neighboring farms, plated in older varieties, have extremelY poor crops 
due to drought. 



Information Distributed to Farmers 

Farmers have not had to wait to learn about the newl, released ba 
leys. Roho, Taj, and Faiz. The Ninistry of Agricult.:re prepared a full
color brochure to inform farmers about the ne\ varietlies, and farmers 
are quickly adopting them. The handsome brochulre, which is printed in
both Arabic and French, contains colored pictures of acth of the %ari
cties, and such information as reco ica11(C1 d arLas lor planting, recom
mended agronomic practices. past iprodtuction records resistance to 
diseases, and plant characteristics. The cover of the brochure contains 
the logos of both INRAT and ICARDA. 

Scald on barley. Breeding for disease resistance is an "inportaiii pat of tile project. 

The Disease Factor 

A good cereal breeding program must always include work on cereal pathology.
Still true today are the worlds of Pliny, the Roman author, who wrote in the firstcentury A.D., "The rust of wheat is the greatest pest of crops." Rusts are a special
problem because they are produced byvfungi which initale quick lv. New races are continually being developed, and these can attack wheat varieties that were resistant to
the previously prevalent races. Also, rust spores are so light in weight that they are
carried easily and quickly over large distances. In their Fight against ,'Lists.cereal
breeders test large numbers of varieties for resistance and then use resistant vari
eties incrosses. 
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In uWisia, as elsewhere. ceral diseases arc a continuing problem forfal'iers.
 
The bread wheat, Tanit, for instance, which was released illthe earl I1)80s. is highly

productive and well-adapted for higher rainfall arcas, hut slums susceptibility to
 
yellow rust and septoria leaf blotch. Breeders and hauner are asking lot a high

yielding bread wltea' culti\ar that is IIOe tolerant these prc\ah.nt dis ases.
Wt 

As for barley, each vear there is a hea\ intfectio of one or more diseases.
 
Although somc people not
belie\ c that discases are a prollenl in ditareas. this has
 
not been the experience of l( 'ARI)A scientists. FN.en in lie drier areas of Tunisia,
 
diseases can reduce the crop h\a m ge of atleast 20 picetit. Inbad 'ears and in

certain heavily infected field.-, this damage is often more than 50 peicent.
 

Selecting fr Disease Resistance 

Selecting for. resistatce to miajor tdiscasc x as a\s :n imp',tant pall oft tile 
project. ICARI)A initiated a small pathology p,,gran) to help bIrceder-, sclect genotypes

that are tolerant'Cresisant to one or ote of the major disC;tVe in 
 'tinkia . l)r l.-
Ahmedi trained a techniciant to carry on cchniques of iolation. Imultiplicalion.
 
artificial intoctlation. and note, taking, iii ordi to e lluate cllllrplaslll illtile pilO
grain. 

Each 'ar 7()(- 81)0 et'iries of . teat ;tl \ ItolaR P.\. (INIlNI)l(MY\tlm F'ald
 
iational program gelllllllm \ etc icultted s,itlt n m 
 nolf le follok ing di,cases: 

Oil wheat: setl)olia leafl .'h l 'o l ith . . 'Motel w (l i(i,)lol 111t1''poliio 
repe1Ji), h ll i lt 1l'1mM: tla '''h) alld cotlllnti 1'tltt (1)1 /di 

'1I10. . 1. Cil( ). 
On arle\:,scal li/,o,'/o N1,, net M!(H]\11( i 1) lllotcfhh ;w,and ;fitipe disease (II. 

Dluring tilecorlls of the Project. itlc'tiont o ote dic tss occttlled Iha.t-

Ulrahli'. This enabled uesearc sclect m as ds arfl'.
lht ltsto lot otth (ise:ce le\ \clho;, 

powdery lildew. atid Ical rust ott barlcs..
 

Progress is Beiig Made 

One bread-whcat line, Bvrsa. .,as released in1).,7 Ihel( neu sariet is resistant 
to vellow rust and to septoria and has a sliilt \ield adsatttagc (aboutt7- 10 percent) 
over Tanit. 

One lurtiun wIeal line. lRazzak,. has also Cen cl-cased. I his linte grs a Ilt'ta nie 
of the competence tt ite"tatiotal sci',tists, as ii i dtlicd ironta Ctoss made 
locally and selected all the was% in Tunisia. Ccr servcal cars aid locaiits Razzak 
outyiclded the high-yielding va'ietv Karimt oy 1.7"; . 

Disease-resistant varieties st h as these " ill help take some of the risk out of 
farmi ng flr Tunisian farmers. 

http:prc\ah.nt
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Developing Research Skills 

People, at every level from scientist to field worker, are the basis of any
research program. One ofICARDA's main goals is to provide the training and opportuni
ties for contact with other researchers that is necessary in order to build and 
maintain strong national research programs. It offers a variety of training opportuni
ties to accomplish these Fnds. 

In 1987, ICARDA was supporting three INRAT scientists for PhD thesis research 
on cereals and six INAT resear-'rs for M.Sc. degrees in cereal pathology and 
breeding. 

During the five years of the Cooperative Project. Tunisian researchers had many
opportunities to increase their knowledge and skills and to share their talents with 
others. 
* 	Twenty-six engineers or technicians attended training courses at ICARDA. where they 

were trained on specific research activities, including breeding, agronomy, patho
logy, grain quality, genetic resources, farm management, and farm machinery.

* 	 Five Tunisian scientists attended joint ICARDA-CIMMYT regional traveling 
workshops on cereals. These workshops gave scientists an opportunity to visit 
cereal experimental stations and research institutes in Morocco, Spain, Portugal.
and Turkey. to exchange ideas with scientists from other countries and from inter
national centers, to arrange for the exchange of germplasm with other programs, and 
to observe how breeding material performs in various environments. 

* 	Ten Tunisian senior scientists were enabled to attend regional seminars or work
shops on topics related to their work. 

* 	ICARDA provided consultants in cereal technology, seed production, barley 
improvement. wheat improvement. and statistical analysis.

* 	 ICARDA scientists visited Tunisia on many occasions, and continue to maintain con
tact with Tunisian scientists and former trainees. Tunisian scientists also visited 
ICARDA. where they had opportunities to discuss techniques for breeding and for 
selection for drought resistance, to learn about new developments in technology, to 
discuss their work with colleagues. and to select genotypes suitwble for Tunisia. 

* Annual coordination meetings have been held in Tunisia each year since 1983. During
these meetings Tunisian and ICARDA scientists evaluate the results of the previous 
season and plan for the coming season. Thus,, the network of communication developed
during the project is maintained and strengthened each year. 

Tunisian Data Will Help Others 

Research is a two-way street. Tunisia is receiving the benefits of the ICARDA 
nurseries and the research that has been done elsewhere in the Region: Tunisian scien
tists are studying how ICARDA seed nurseries perform under Tunisian conditions, and 
they in turn send their data and conclusions to ICARDA. where their efforts can be 
used to help other countries. The results of this research are already being applied
elsewhere in the region. Algeria, for example. is in the process of releasing 
Rihane 's' for use by its farmers. 
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For the Future... 

Much work still remains to be done in Tunisia. a prospect that should spark hope
and great enthusiasm for research. For although much has already been accomplished,
there is still considerable potential for dramatic increases in production, especially
for barley. One researcher estimates that barley production in the drier areas can be
doubled by a combination of high-yielding varieties that will perform well with 
limited rainfall and appropriate agronomic practices. Such combination will alsoa 

help to minimize year-to-year flncttitions in yields, thus making life more secure 
for 
farmers. 

Other research areas that are likely to be especially fruitful include the search 
for varieties that are resistant to major diseases and the identification of barley 
genotypes with good straw quality. 

Although the second phase of the" unisian Cooperative Cereal Improvement Prnject
ended in 1986, the cooperation developed during the project is continuing. Tunisian 
scientists are continuing their efforts to develop better barleys and wheat varieties
with greater tolerance to drought and heat and with greater disease resistance. ICARDA 
is continuing to supply Tunisia with germplasm and financial support, budgeting about 
$40,000 a year for this important area of research. ICARDA scientists in Aleppo as 
well as an ICARDA scientist posted to North Africa continue to backstop Tunisian 
cereal resparch efforts. 

Research takes time and a long-term commitment of resources, but as an old folk 
saying states, "many hands make light work". When a national program and an interna
tional center team up to get the job done. everybody beneits. 

VISITS of TUNISIAN SCIENTISTS to the 

CEREAL IMPROVEMENT PROGRAM at ICARDA 

I. Dr Abdulrazak Daaloul (1980 and 1984), Professor, INAT, Tunis. 
2. 	 Mr Laroussi Tounsi (1980 and 1985), Office des Cereates, Tunis. 
3. 	 Mr Ali Maamouri (1980), Head of Genetic Laboratory, INRAT. Ariana. 
4. 	 Dr Habib Ketata (1981), Associate Professor INAT. Tunis. 
5. 	 Mr Mahmoud Deghais (1981 and 1984). Bread Wheat Breeder, INRAT, 

Ariana. 
6. 	 Mr Mouldi EI-Felah (1984), Barley Breeder, INRAT. Araina. 
7. 	 Mr Moncef Ben Salem (1984 and 1986). Head of Technology Laboratory, 

INRAT, Ariana. 
8. 	 Dr Moncef Harrabi (1985). Pathologist, INAT, Tunis. 
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TRAINEES FROM TUNISIA to the CEREAL 
IMPROVEMENT PROGRAM at ICARDA 

Year Nnme/Address 

1979 Fraj Mhiri. Office des Cereales 
Tunis 
Mouldi EI-Felah. INRAT, Ariana 

1980 Mohamed Salah Aved. CRDA. Kef 
Ahmed Salhi, ESA, Kef 

198; Ridha Abdennabi, Office des 
Cereales, Tunis. 
All Ben Nejma. INRAT, Ariana 

1982 Mohammed Salah Yousfi. Office 
des cereale!. Jandouba 
Chadli Ben Djemai. INRAT. Ariana. 
Sayar Rhourna. INRAT. Kef 

1983 Brahim Khalfaw. INRAT. Ariana 
Moncef Farhani. INRAT, Kef 
Mohamed Mosbahi, INRAT. Ariana 
Mohammed Salah Yousfi. Office 
des cereales, Jandouba 

1984 Lazhar Sakouhi. INRAT. Beja 
M. Tawfik Zarkouna. INRAT-Beja 
Faker Guermazi. DPV, Tunis 

1985 Nourredine Ben Abdallah. INRAT-Kef 
Khaled Debbech, INRAT, Ariana 
Mohamed El Abed. INAT, Tunis 
Hajar Amara. INAT Tunis 

1986 Mohamed All Talmoudi, INAT, Tunis 
Taieb Jeddi. Office des Cereales 
M. Samaali, Office des Cereales 

1987 Ridha Sghari, INRAT, Tunis 
Mohamed Mosbahi. INRAT. Tunis 
Karint Ammat, INAT, Tunis 

Mouldi EI-Felah. INRAT. Tunis 

Duration 

6 months 

6 months 
6 months 
6 months 
6 months 

27 days 
6 months 

13 days 
6 months 
30 days 
6 months 
30 days 
12 days 

6 months 
30 days 
14 days 
3 months 
14 davs 
30 days 
7 days 
14 days 
17 days 
17 days 
I month 
I I days 
I I days 

II days 

Discipline 

Breeding 

Breeding 
Breeding 
Breeding 
Breeding 

Technology 
Breeding 

Farm Machinery 
Breeding 
Farm Machinery 
Breeding 
Pathology 
Seed Production 

Breeding 
Farm Operation 
Seed Production 
Breeding 
Technology 
Genetic Resources 
Dual Purpose Barley 
Barley Pathology 
Farm Verification 
Farm Verification 
Cereal Virology 
Cereal Pathology 
Cereal Germplasm 
Evaluation 
Cereal Germplasm 
Evaluation 
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Pr face 

Ce document rapporte les activit6s des six premibres

ann6es du Projet de Coopr6ration Tunisien sur 
l'Am6 lioration
 
des Cr6ales, un projet 6 ration
de coop entre la Tunisie 
et le Centre International de Recherches Agricoles dans 
les Zones Siches (ICARDA). Financ6 du budget interne de 
I'ICARDA, ce projet a 6t6 d6marr6 en 1980 h Ia suite d'une
 
demande sp6 cifiqe 6 manant du Gouvernement Tunisien. 
II
 
renforce les capacit6s du programme national 
en matihre 
de recherche et de production des c6 r6ales avec un accent 
particulier sur I'am 6 1ioration de P'orge et la pathologie
 
des c6r6ales.
 

Bien que !a recherche soit wn processus continu, le
 
projet a d6ji atteint une 
bonne partie de ses objectifs
 
initiau : 

" Quatre vari6t6s d'orge 
ont et6 d6veloppees et inscrites
 
pour leur utilisation ) 'echelle commerciale. Les
 
agriculteurs ont rapidement commenc6 h adopter 
ces 
variet6s dont on anticipe une augmentaLion des rende
ments pouvant at teindre 30%.
 

" Le programme d'am 6 1ioration de 1'orge a 6t6 renforc6
 
de sorte qu'h la fin 
des trois premicres ann6es du 
projet, les chercheurs tunisiens 6taient en mesure
 
dassumer ]a responsabilit6 
totale du travail 
d'am6l ioration de 1 'orge et I' ICARI)A a pu alors alloUter 
la majeure partie de ses efforts de recherche A la 
pathologie des c6 r6ales. 

" Le programme de pathologic des c~r6ales a 6t6 am6lior6 
et les chercheurs tunisiens sont mcilleureen position de 
mener A bien les travaux de sk"lection de vari~tSs qui sont
 
resistantes aux agents pathogbnes les plus repandus.
 

" Des membres de 'Squipe tunisienne de recherche 
ont
 
eu loccasion de b6n6ficier de stages pratiques 
de
 
PICARDA, de poursuivre des 6tudes sup6rioures, et
 
de participer A des cours de formation, s6minaires,
 
et conf6rences. De telles possibilit6s ont permis aux
 
chercheurs tunisiens non seulement 
d'tre en contact
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avec un monde scientifique ext~rieur plus vaste mais
 
aussi de contribuer A la formation d'un 6gional
rescau r

de chercheurs dans le Maghreb, augmentant ainsi leurs
 
chances de contribuer, par leur riche exp 6 rience et 
expertise,aux solutions des problmes d'augmentation
 
des rendements dans la r6gion. 

De tels succ~s n'auraient pas 46 possibles sans les 
efforts de beaucoup de personnes. 

Notre partenaire principal dans ce projet estl'Institut 
National de la Recherche Agronomique de Tunisie (INRAT). 
Cependant, d'autres institutions tunisienies ont particip4 
de fagon active au projet , notamment I 'Office des C6r6ales 
et I'Institut National Agronomique de Tunisie (INAT). 

Nous voudrions exprimer nos remerciements sinc~res
 
son Excellence le Ministre do l'Agriculture en Tunisie,
 
Monsieur Lassad Ben Osman; A Monsieur Mohamed Fadhel
 
Khalil, Ancien Directeur de Ia Coop6ration Internationale 
au Ministbre de ['Agriculture; " Monsieur Mustafa Lasram, 
Directeur de I'INRAT; 5 Monsieur !lamda ltafsia, Directeur
 
G&nrai de la I)ERV; et Madame Farna 
 Larbi, Directeur
 
do In Coop6rar ion Internationale au Ministire de
 
1'Agriculture, pour leur soutien continu 
 au projet. Nous
 
devons beaucoup au Docteur Mohamed A. Nour, 
 ancien Directeur 
G6n6ral de I'CARDA et i Monsieur Jan Koopman, Directeur 
G6n6ral do I'ICARDA par intirim pour leurs conseils et 
encouragements.
 

Pour leur travail durant In periode du projet, 
nous 
devrions mentionner le personnel concern6 de I'INRAT et 
notamment Monsieur Al i.Maamouri, Chef du laboratoire de 
Gn6tique des Crales, Messieurs Mahmoud Deghaies et 
Mouldi E1 Felah, du mime laboratoire et Monsieur Moncef 
Ben Salem, Chef du laboratoire de Technologie. Je devrais 
aussi montionner en les remerciant vivement pour leur 
contribution au projet Monsieur Laroussi Tounsi de la 
l)irection Technique deI l'Office des C6r6ales; 
et les
 
Docteurs A] i Zouba, Abderrazak Daaloul, Moncef Harrabi et 
Monsieur Moncef !lafsa do I'INAT; et Monsieur Mohamed 
Mosbahi de I'ICARDA. Le cravail consciencieux du Docteur 
Ahmed Al Ahmed durant l'ex~cution des travaux du Projet 
pendant la pdriode 1980-1986, a 0t6 i la base de son succ~s. 
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Mes remerciements vont aussi Madame Joyce Kerley pour
 
avoir r~dig4 et prdpar6 la publication de ce document, au
 
Docteur Habib Ketata pour l'avoir traduit en franqais, et
 
A Monsieur David Woolston pour avoir con u et pr~par6 la
 
couverture du document. Enfin, je reconnais vivement et
 
avec gratitude les contributions au succ~s du projet
 
apport6es par plusieurs autres chercheurs et techniciens
 
aussi bien en Tunisie qu'A I'ICARDA.
 

Le Docteur Jitendra P. Srivastava
 

Chef du Programme de
 

l'Am|ioration des C6r6ales
 

de IIICARDA
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Introduction
 

Les Centres internationaux de recherche agricole et 
les
 
prog-ammes de recherche nationaux ont 
des objectifs communs.
 
Dans les deux cas, 
il s'agit d'augmenter les provisions 
en
 
vivres. 
 Les deux types d'institutions cherchent 
 aider
 
l'agriculteur A trouver de meilleurs moyens pour 
une
 
utilisation aussi efficiente que possible du 
sol et des
 
autres ressources. En travaillant ensemble, 
un programme

national et un centre 
international accomplissent souvent
 
plus que ce 
qu'ils peuvent accomplir separ~ment. La
 
collaboration entre 
les deux partenaires peut encore acce
16rer le 
processus de recherche 
au niveau national. Elle 
peut aussi 6lever le niveau technique des chercheurs du
 
programme national 
en leur donnant acces aux possibilit6s

de b6n6ficier de stages professionnels et de contact accru
 
avec ]a communaut6 scientifique internationale. 
 Ces 
chercheurs nationaux peuvent 
 leur tour contribuer par

leurs r 6 sultats de recherche au reservoir international 
de connaissances scientLfiques et 
aider ainsi A avancer
 
la scien-.cc non seulement dans leur propre pays mais aussi 
A l'cheIlle internationale. 

Le Projet Tunisien de Coop6ration pour i'Am 6 lioration
 
des C6r(ales qui a commenc6 en 1980, a marqu6 
le d6but
 
d'une association de longue dur6e entre le 
Centre Inter
,:aticnal de Recherches Agricoles dans 
les Zones S~ches
 
(ICARDA) et les programmes nationaux agricoles en 
Tunisie
 
et notamment celui de l'Institut National de 
la Recherche
 
Agronomique de Tunisie (INRAT).
 

Le Projet a 6t6 ddmarr6 S la 
suite d'une demande addressde
 
S I'ICARDA par le Minist~re de l'Agriculture en Tunisie pour

aider au renforcement du Programme des 
c6 r6ales en Tunisie
 
et en particulier l'am 6 lioration de 
l'orge. On avait demand6
 
l'affectation d'un chercheur de 
I'ICARDA S un poste 
en
 
Tunisie pour donner du souffle au 
jeune programme d'orge et
 
contribuer a la formation technique d'un jeune chercheur qui
 
a et6 d~sign6 pour diriger cc programme. 

La Tunisie, S cette date, avait d6jS 
un programme actif
 
d'amdlioration des c6 r6ales avec 
plusieurs chercheurs tr~s

comp6tents. Ce programme avait r6alis6 ur, progr6s 6
norme
 
en mati~re d'amelioration du b14, 
et en 1 rticulier, pour

l'identification de 
vari6t6s S haut rendement adapt6es aux
 
conditions climatiques favorables. 
 Cependant, le programme
 

http:scien-.cc
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souffrait d'insuffisance dans deux domaines. Tout d'abord,
 
le programme de l'am~lioration de l'orge a 6t6 marque par
 
le manque de ccntinuit4 sur une p~ri.ode de plusieurs
 
ann6es. Ii 4tait n6cessaire d'am6liorer ce programme parce
 
qu'il existe en Tunisie de vastes superficies dans les zones
 
A pluviom~trie annuelle infdrieure 
 300 mm o6 1'orge
 
constitue pratiquement la seule culture c~r6ali~re. Une
 
produrtion d'orge plus 6lev6e serait 6cessaire pour
n

satisfaire les besoins accrus du pays freiner
et le taux
 
dL croissance des importations. En second lieu, il n'y
 
avait pas un programme actif de pathologie des c6r6ales en
 
Tunis-ie, ce qui constituait un important facteur limitant,
 
d'une part parce que les maladies des c6r4ales peuvent
 
affecter s~rieusement les rendements en Tunisie et d'autre
 
part, des travaux continus de pathologie sont necessaires
 
partout dans le monde pour 6viter les 4pid6mies qui
 
peuvent &tre occasionn~es par les maladies.
 

Dans la pr6paration du Projet de Coop6ration pour
 
l'Am~lioration des Cr6ales, on avait d6lib6r6ment fix4
 
la dur6e de vie du projet. L'objectif global du projet
 
6tait d'assurer une assistance de courte durde pour corriger
 
les points faibles du programme Tunisien. I y avait aussi
 
d'autres objectifs sp6cifiques. Durant les trois premieres
 
ann6es du projet, les efforts ont 6t4 concentres sur
 
l'am 6 lioration de l'orge et la promotion du niveau technique
 
du personnel travaillant dans ce domaine. Les progr~s
 
r6alis~s ont 4t6 si importants qu' la fin de cette p6riode,
 
le gouvernement tunisien a demand6 aux chercheurs tunisiens
 
de prendre plus de responsabilitdsdans le travail
 
d'am6lioration de l'orge, permettant ainsi 
 1'ICARDA de
 
d6vouer ses efforts la pathologie des c~r~ales.
 

A la cinquieme annee du Projet, la Tunisie a d~jA lanc4
 
trois nouvelles vari6t6s am6lior~es d'orge qui se sont
 
montr6es prometteuses et pr6 senteraient un avantage de 30%
 
sur le rendement des anciennes vari6t6s utilis4es jusque
 
IA par les agriculteurs. Le Projet a aussi enregistr6 
un
 
progr~s consid6rable dans le domaine de recherche sur 
les
 
vari~t~s d'orge et de b16 r6 sistantes aux maladies.
 
Cependant, la rdalisation la plus importante le
reste 

renforcement du programme Tunisien de recherche sur les
 
c~r6ales. Les chercheurs Tunisiens sont en mesure de
 
continuer le travail d'am6lioration de l'orge et de
 
pathologie des c6r~ales avec seulement 
une assistance
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minimale mais continue par le personnel de l'ICARDA
 
affect6 au Maghreb.
 

La Recherche ne Peut pas Attendre
 

La recherche agricole en Tunisie est 
une cour.,i ontre
 
la montre. Au courant de l'ann6e 1986, la popula,.ion
 
tunisienne a d6pass6 7.2 millions de personnes et 
continue
 
A croltre avec un taux annuel de 2.2%. Il paratt que ce
 
taux tend A d6croltre. L'Organisation des Nations Unies
 
pour I'Al imentation et l'Agriculture (FAO) estime que le
 
taux de croissance aura une moyenne de 1.9% d'ici 
la fin
 
du si~cle. N6anmoins, la population tunisienne d6passerait
 
les 11 millions vers lan 2010.
 

La Tunisie aura besoin de plus de ressources si elle
 
doit continuer a nourrir cette population en croissance.
 
M~me si l'on consid~re l'6 tat actuel des r~coltes, le pays
 
produit en moyenne 28% de ses hesoins 
en b16 tendre, 85%
 

besoins en b16 77% en orge.
de ses dur et Pour maintenir
 
la consommation en ces c6r6ales 
 son niveau actuel, le
 
pays doit augmenter sa production de 50% durant les 25 
ans
 

venir. Comment obtenir une telle augmentation? La Tunisie,
 
co-trairement A certains pays en vote de d6veloppement, ne
 
poss~de pas de vastes 
superficies encore inexploit6es.
 
Durant la saison 1984/1985, qui a 6t6 particuli~rement
 
favorable pour la production c~r6alire, les emblavures ont
 
totalis6 pros de 1.9 millions d'hectares. Ceci comprend
 
pratiquement toutes les terres cultivables. Au cours de
 
cette saison, les conditions climatiques 6taient presque
 
id6ales et, pour la premiere fois depuis longtemps, la
 
Tunisie a produit plus que ses besoins en orge et en b16
 
dur. Cependant, le pays a dO importer plus de 3 millions
 
de quintaux de b16 tendre. Si 
le pays doit 6viter de 
continuer i d6pendre encore plus d'autres pays pour ses 
besoins en aliments essentiels, ii doit trouver des moyens
 
pour accrottre de faqon dramatique sa production sur les
 
superficies qui sont d6jA exploit~es.
 

C'est 
le grand ddfi que doivent affroncer les chercheurs
 
agronomes tunisiens.
 

Le Dfi Climatique
 

La Tunisie poss~de un climat du type m6diterran~en
 
caract~ris6 par un 4t6 chaud et sec et 
un hiver humide
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avec de grandes fluctuations climatiques d'une ann6e tine 
autre. Dans un meme site, la pluviom6trie saisonni~re peut 
varier de 200 minune ann6e donn6e plus de 480 mm une 
autre annee. L,: distribution de la pluviometrie n'est: pas
 
non plus r6guli~re. Durant une saison ii peut y avoir peu
 
(ou pas) de pluie entre Novembre et Janvier; une autre
 
saison, 70% i 90% de la pluviomentrie totale peut etre
 
enregistr-6durant cette m~me p6riode. Dans certaines zornes,
 
le printemps peut comporter des p6riodes de chaleur et de
 
s6cheresse dans certaines saisons et des temp6ratures
 
basses dans d'autres saisons. Cette grande fluctuation
 
climatique represente ['un des d6fis les plus importants
 
pour les ag:iculteurs et les am6liorateurs. Les agriculteurs,
 
plus particuli~rement ceux des zones a pluviom6trie faible
 
ou mo yenne doivent chaque anntne ddccider s'il en 
vaut Ia peine dIinvestir en achetant les semences 
s lectionndes, les fertilisants ot los herbicides. 

Les am6liocateurs doivent essayer de d6velopper les 
vari6t6s qui assureraient tine certaine r6colte dans 
les conditions climatiques sev~res et qui donneraient 
des rendements accrus dans des conditions favorables. 

Le choix d'une prdcocit6 ad6quate est crucial pour
 
les amoliorateurs travaillant en Tunisie et d'autres
 
pays du Maghreb. Si la culture est trop pr~coce, dans
 
certaines r6gions, elie peut &tre d6truite par les
 
oiseaux. Si elle est trop tardive elle risque d'etre
 
expos6c 2ila s6cheresse.
 

Les siroccos, qui sont des vents chauds et secs
 
soufflant du d6sert,ajoutent tin 6lment dlincertitude
 
aux agriculteurs et un ddfi traditionnel aux s6lectionneurs.
 
Ces vent:s qui durent en g6n6ral de 3 5 jours d6ss chent
 
rapidement le sol et privent les plantes de l'humidit6
 
n~cessaire pour leur croissance. Bien que les siroccos
 
aient lieu en g6n6ral durant les mois d'Avril ou de
 
Mai, il n'est pas possible den pr6voir la date exacte.
 
L'envergure des d6g~ts occasionn6s d6pend du stade de
 
developpement des plantes. Si le sirocco souffle durant
 
le stade laiteux, le remplissage des grains sera
 
inc mplet et les grains seront 6chaud6s. Ceci peut aussi
 
avoi lieu dans une p6riode de s6cheresse ou de chaleur.
 
La p6,iode la plus dangereuse correspond la fioraison,
 
car le sirocco soufflant en ce temps affectera le pollen qui
 
ne sera plus fonctionnel. La f6condation n'aura pas lieu eL
 
les plants donneront des 4pis st6riles (sans grains).
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FIGURE 1. CARTE BIOCLIMATIQUE DE LA TUNISIE
 

Les Zones de Production C~r~ali~re
 

La Tunisie pr~sente une geographie vari~e. Les
 
montagne s de I]IAt las s '6tendent du c6t6 de I 'Alg~rie et 
couvrent 
une pattie du nord tunisien, alors que la
 
partie sud du pays 
est saharienne. 
 Il existe trois
 
zones principales (figure 1) qui different par leur
 
climat et les cultures 
qui y sont pratiqu~es.
 



Le Nord
 

Cette zone, avec une pluviomtrie annuelle variant
 
de pros de 350 mm 5 plus de 700 mm assure pres de 60
70% de la production cdrdali~re, y compris la quasi
 
totalit6 du b16 tendre. Le b16 dur couvre 55% de la
 
superficie totale en cdrdales, l'orge 26% et le bi
 
tendre 19%. Les emblavures annuelles en c6rdales sont
 
A peu pros de 750-850 mille hectares, 30% desquelles
 
appartiennent i de petits agriculteurs. Le manque d'une
 
utilisation addquate de fertilisants et d'herbicides
 
est commun parmi les petits agriculteurs, ce qui permet
 
d'expliquer en partie les faibles rendements dans cette
 
zone qui ddpassent peine les 2t/ha dans les annes
 
les plus favorables.
 

Le Centre
 

La pluviom6trie annuelle est ici de 200-300 mm.
 
Cependant, les fluctuations annuelles sont considdrables
 
et ]'incertitude d'avoir une rdcolte ddcourage les
 
agriculteurs utiliser des intrants chers comme les
 
fertilisants et les herbicides. Le bi6 dur est cultiv6
 
dans les rdgions les plus arrcs6es alors que i'orge
 
est localis6e dans les parties les plus s ches.
 

Le Sud
 

La pluviomdtrie annuelle moyenne n'atteint pas ici
 
les 200 mm, et l'orge est Ia seule cdr6ale qui puisse
 
&tre cultivde. Environ 50% des superficies totales
 
d'orge se trouvent dans cette zone. Cependant les
 
rendements sont tr~s faibles. Du bi6 dur et du bid
 
tendre sont aussi parfois cultivds dans cette zone sur
 
de tr~s petites superficies pour Ia consominat ion
 
domestique.
 

Les rendements moyens des cdrdales dans les zones du
 
Centre et du Sud durant la p6riode 1982-1987 ont 6t4
 
pros de 300-350 kg/ha.
 



12 

Les Crales sont Importantes mais les Rcoltes sont
 
Irrguli~res
 

Les c
6 r6ales constituenc des cultures importantes en
 
Tunisie oA elles occupent environ 1,2-1,5 millions
 
d'hectares avec 13% des superficies couvertes par le
 
b16 tendre, 45% par 
le b16 dur et 42% par l'orge. Les

rendements moyens des c6riles en Tunisie sont irr6guliers
et d6pendent toujours des conditions climatiques. Ceci 
est plus pirticuli~rement vrai pour les zones du Centre 
et du Sud oAi la pluviomn6trie est souvent insuffisante
 
pour une bonne r6cote et oA les superficies emblav6es
 
ainsi 
que celles r6colt6es d6pendent 6norm6ment du climat.
 

Quand la pluviomdtrie s'av~re favorable entre Septembre
et Janvier, les agriculteurs s~ment plus de superficies 
que duran: les anntes plus sches, ce qui entrane une
 
variation importante des emblavures d'une ann6e i une
 
autre. En 1q82, par exemple, 0,42 million d'hectares 
seulement ont t semcs en c 6 r6ales dans les zones du
 
Centre et du Sud contre 
1,1 million d'hectares sem6s en
 
1985, tine annce plus favorable. En moyenne, les
 
emblavures couvrent 0,78 million 
 d'hectarcs par an. 

Le pourcentage des 
cultures recolt6es varie aussi de
 
fa~on considerable 
d'une ann6e i une autre. Quand la
 
culture est m6diocre, de vastes superficies sont
 
nAtures 
sans recolte pr6alable. 

La recherche pour l'am 6 lioration des c6 r~ales en

Tunisie a commenc( au d6but du si6cle. Vers la 
fin de
 
la d6cennie 1970-1980. la Tunisie a d6ji r~alis6 
un
 
progres consid0rable dans 
la recherche sur les blds
 
cultiv6s 
dans les zones du Nord et celles du Centre o
 
I'humidit 
 nest pas le facteur limitant majeur. En
 
cons6quence, des varniet6s i haut 
rendement de bid 
tendre
 
et de b16 dur son maintenant utilisds
* grande
6chelle. Des "paquets" agronomiques ont 6t ddveloppds
 
pour les zones humides, 
donnant ainsi i lagriculteur
 
I information n6cessaire pour une 
bonne prparation du
 
lit de semences, et une utilisation correcte des
 
fertilisants et herbicides pour chaque varidt6 et 
chaque

r6gion. La iecherche 
a ainsi assur6 une amdlioration
 
nette des 
rendements, 6valu6e i une augmentation de 47%
 
pour les deux derni6res d6cennies.
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L'Orge est Importafite 

La soupe d'orge est ccebIre on Tun sie et cons ituie 
un hors-d'oeu'r- raditionlne pendant le mois de Ranadan. 
Outre liasoupe, Porge ('st consommtc sous plusieu rs formes, 
y compris i' pa in, Pt e' t atissi ut. i li SO en braisserie. 

Ccpenlant. , I utLii i sat i&Hi Ia plus imI1pourLluto ( cl'*' i ron 
70,) do P'Cre rcte ]'ai iint aLion aiiimwal . Dans rerLaines 
parties du glote, il n' ,st pcut tre pas ell icace de 
cultive v des grains our le cheptet afin de produirt 
l'al iment at ion huma ine. Mais dans los zones sec hes, tel lI"s 
que le Cent ro eL Ie Sud Tunisiens, tin syst rne du production 
basO SUr I'orge eM e'CXpioitaLion an imalei petiL produire de 
la viande et do grain dans des telrres ou iie pourraient
 

http:t'/7,'l.77
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croitre d'autres cultures. Le gouvernement Tunisien
 
encourage donc la production du b16 dans le 
Nord et celle
 
de l'orge dans les zones 
du Centre et 
Sud du pays. Cependant,

avant le d6
marrage du Projet de Collaboration, il n'y avait
 
pas eu le dtIveooppement de vari6tds am6lior6es ni de

Lechnitques culturales qui conviendraient dans regionsces 

arides, et il v avait eu peu de travail de recherche pour

lamolioration de 
!a r6sistance vari6tale aux maladies,
 
ni pour I'orge, ni pour le bl6.
 

LPamlioIrI ti-ion de 1'orge a commenc6 prendrea de
'inIportaIcc aU d(but de la d6cennie pr6c6dente quand le

niVOau de vie, lli "a la croissance d6 mographique, a provoqu6
Iaccroissement de la demande pour la viande et les produits
laitiers. l)ans le hut de freiner les importations, le
 
gouvel-nei eUt a la
enc o Urag6 production animale. Ainsi

I 'importance accrue de 
I'orge serait due 5 une augmentation

dcs besons en al iments du b tai I pour satisfaire les besoins 
accrus en viailnde et en produits laitiers. 

('ependant le pro5,gramme d'am61 iorat-ion de I'orge a rdalis4
 
pet de progres avawp 1978, annie o6i Mr. Mouldi El Felah, un
 
jeune ing( nieur tunisien qui venait de terminer ses

6tudes universiLaires, a inc.6gr6 l'INRAT. A cette p6riode,

le programme de I'or-ge a 6t6 
r6activ6, et Mr. El Felah a

bn6 iciC d ' un stage de formation die 6 mois A I'ICARDA.
 

]e:apsl', 

tonnes 


En co Ia Tunisie importait environ 40,000
dorge par an, un besoin qui ne cesse de s'6lever.


Pour I reiner ils importat-lons, il 6tait essentiel de mettre
 
en marche le programme d'am6lioration aussi rapidement que

pos,sible. 
Cependant, 1'6 ablissement de l'infrastructure 
de the rcte n cessaiire e utt fait en une journe.110p re 

Ot e ]i a ornt.ion dn personnel , il faut entreprendre des

Lravaux d1e cul tur au champ, conduire des essais et vdrifier
 
les r(suIltats de ces 
 essais. Selon un chercheur, la durde
necessii r pour I'3tablissement de I'infrastructure de 
recherche set-liit 11de ans. 

Le Projet de Coop6ration Commence
 

Le Pro jet de 
Coop6ration pour l'am~lioration des Cdr6ales
 
a aid6 ) accol6rer ce processus. Le projet a commenc6 au
 
mois de Mars 1980 dans 
le cadre 
d'un accord de collaboration
 
entre le gouvernement Tunisien et 
1'ICARDA. L'accord inclut
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aussi la coop6ration entre le Ministbre de l'Agriculture et
 
P'ICARDA dans les domaines de l'am6lioration des l6gumes h
 
graines d'une part et des parcours et cultures fourrageres
 
d'autre part. Deux sp6cialistes de 1'ICARDA en legumes et
 
un specialiste en gestion des ressources agricoles ont 6t0
 
affects en Tunisie en 1983 dans le cadre du mime accord. 

La partie de 1'accord relevant du domaine des c~r6ales
 
a t6 financ6e du budget interne de I'ICARI)A i raison d'un 
coit annuel moyen d'environ 123,000 dollars. Dans le cadre
 
de I'accord, un sp6cialiste en srmnlioration et en pathologie, 
Dr. Ahmed El Ahmed, a 6t6 affecti par I'ICARDA au projet en 
Tunisie, au mois de Mai 1980 pour travailler avcc les 
chercheurs de l'Institut National la
de Recherche Agronomique
 
de Tunisie (INRAT) dans les programmes de I'am 6 lioration de 
I'orge et de Ia pathologie des cr6ales. Dr. Ahmed El Ahmed 
a travaill6 c3te-i-ckte avec Mr. Mouldi El Felah durant les 
trois premnires ann~es du Pro jet, aidant ainsi Mr. El Felah 
A acqu6rir une FormaLion pratique dans I'am6lioration 
g6n6tique de I'arge. A la fin du Projet,Mr.t'l Felah tait 
mime d prendre sous sa responsabiliNt cc programme 
poursuivant en mime temps un travail d'tude pour un doctorat
 
dans le domaine do l'am5 lioration de 'orge.
 

L'ICARDA a aussi tourni des voitures, une camionnette, du 
petit mat6riel pour la pathologie, une moissonneuse-batteuse, 
un semoir et deux battouses. Ceci a aid6 5 accroltre 
l'efficience des travaux de semis, de traitement et de 
r6colte dans les stations de recherche do IINRAT, entratnant 
ainsi ure economie en temps Ct en argent. 

Outre l'affeciation 5 plein temps de M. El Felah au travail 
d'ameioration de l'orge, lINRAT a mis i la disposition du
 
Projet les locaux de travail (laboratoires), des champs
 
d'essais et do multiplication de semences dans plusieurs
 
stations, et du personnel, y compris les assistants et
 
techniciens. M. Ali Maamouri, un am6liorateur du bl6 dur, 
a coordin6 le programme des c6r6ales I 'INRAT; M. Mahmoud 
Deghaies, am6liorateur du b16 tendre, et M. Moncef Ben Salem, 
sp6cialiste en technologie, ont participe au travail de 
recherche, alors que le travail de M. M. Moshabi a port6
 
sur la partie pathologie du Projet. Toute cette 6quipe a 
travailil sous la direction de M. Nustapha Lasram, Directeur 
de I'INRAT. M. Laroussi Tounsi de I'Office des CM6ales, 
a coordonn6les essais entrepris aupr~s des agriculteurs.
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~< 	contribue de fagqon significative aux t ravaux du projet.,a' 
la fois en am6lioration et en pa~thoogie. 

Les Objectifs du Projet
 

L'objectif global du Projet 6talt de renforcer les 
capacits du programme naLional grace ~iun soutien en rnati~re 
d-' recherche, er de formation. Dans la phase; initiale (1980
1983) on avait souhait6 d6velopper dcs vari~t s ain6lior6es 
d'orge, et en particulier des varikt6s qui serajent 
r6sistantes aux maladies pr6dominantes e laverse e 
seralent mieux adapt6es aux conditions climaticpaes 
part icu i res,,; de la Tunisie, notamment ceib-s cies r~gions, 
plus s~clhes.-
 -

41~~
 

NMouldi El Felah, s~lectionneur d'orge, notant le comportement 
'x~-'~ d'une orge dans une station faible pluviom6trie EL.KeE., 
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Dans Ia seconde phase (108 3 -1 986), 1'objectif a 60 de
 
soumetre h un 
criblage pat hologique le germoplasme de
 
ce re al, s afin d'identitier des varict es 
d'orge et de bl6
 
qui seraient 
tol Crantns aux maladies los plus repandues.
 
l)ans cette soconde phase, n avat 
 auss i lrojetW de d6velopper 
des techniques d'i Inocnl1at.ion appropriees pour am61iorer 
1'el ti ience de la stIlect ion contre les malacties et metre 
au po int an progr amnme de recherche ctui d6fIinirait les 
ma i leures techniques clliuni-iales pour I'Orge, notamiment dans 
les ;ones A fO iN p 1]uviomitrie,
 

Oiu re son sout ien an budget de fonct ionnement , I'1CARDA,
 
durAnt 
 os deux phaes a mis A Ia disposition du Projet un
 
chercheui A plein temps, spcci aliste en ami6lioration et en
 
pat h lo Io . 

Imrant ,iatr iq:ibme phase., qui a commenc6 en 1987, 1'accent 
Cst min sur le maintion e lo renforcement du progrs ddjS 

.
raialis on a aussi d cid. do Iournir un 
soutien additionnel 
peur l, t,r 'ivix I etude d'6volution des maladies, 

I'am(lior t a et Ia 

-ix condit ions adverses de CUILure. L'ICARDA ne placera pas
 
dV chercheur en Tunisie mais des affect6s au
 

o W,,ra;sist ance aux maladies tol6rance
 

chercheurs 
Magh denni(lOitoe sernt tllion ndcessaire. 

A In Recherche de Meilleures Orges
 

I 'am;lioration g6n.ktique est un travail qui demande du
 
Lenips mais dont la renlitab ilit petit se traduire par des
 
rendemenis plus , levcs, une 
meilleure r6sistance aux maladies 
et iine at tiiAt ion des HIUCLuat ions annue lles des rendements. 
La tiche ma jeure des s51CLtionneurs en Tunisie consistait 5 
truver des varie, es qui posse:deraient 
A la fois des rendements 

Iex,<s et unt, h nna rs i stance aux maladies tel les que a
 
Slvi'osp riose, Il'h lminthospo-iose 
 et Ia maladie des feuilles 
st Civ I , ' argoe. 11 ava ioiit aussi cherch6 h am6liorer la 
qualit-S du grain Pt la resisiance 5 Ia verse. Dans le cadre
On I'rojet, environ 80 A 120 croisements sont r6alis6s chaque 
anin.e Pt1 I 9M) ignees sont s;lct ionnes des p6pinieres
internat ionalea. Les chercheurs ont procd5 aux inoculations 
at-tifi iello,,n afifn d'identifier et d'61iminer les plants
 
d'orge sensibles h la ,aladie des feuilles sttic es de l'orge.
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M. Mustapha Lasram, Directeur de ,INRAT montre' des elles , 

de d~rnonstration au Dr. Albert Scharen, membre de l'6quipe

d'6valuation.
 

tmodtradespar
 

L'ICARDA a fourni du gerinoplasme et ses chercheurs Alep
 
ou au Maghreb ont assur6 un soucien continu. Les lign6es
 
d'orge ont 6116 soumises des tests~de comportement et de
 
rendement dans diverses zones climatiques de la Tunisie:
 
Hindi Zitoun ou Tajerouine (200-300 mmn de pluviom6trie
 
annuelle); oulifa (300-400 mmn); et Koudia ou B6j (400
600 mmn; et plus sujettes aux maladies). Des essais de
 

rneesot66codispu comparer les lign6es test~es 
entre elset avec deux vari6t6s locales: Martin et C6res, > 

et les meilleures lign6es,6taient test6es a plus grande 
echelle chez les agriculteurs. 

i; ,'JJ(J ' ' ',:; i"J j : i~ if:tA ' 
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Les meilleures vari6t:4s 
de b16 et d'orge identifies par le
Projet, ont 61: 
 incluses 
dans des essais de virification et
des parcelles de ddmonstra rion par 
Irflice des C6
 ra les.
 

Les 17
6SUltats de 
ces travaux indiquent. que les vari6t6s

possodant un rendemenL moyen 61ev6 
ne sont pas ndcessairement
adapt6es tous 
les milieux, et 
notamment 
aux zones marginales.:

Une vari6t6 donn6e peut.pr6senter Lin rendement 
 -1eV6
uniquement 
dans 'certaines conditions particuli 
res. Par
exelple; la vari6t6 locale C6res ext6riorise son meilleur
.- rendement uniquement dains 
les conditions favorables. Comme
l'orge esL essentieliement cultivde dans des conditions
 
pluviomtriques et 
 daphiques d6favorables, 
i1 est ntcessaire

d'idenifier des 
lignees d'orge qui peuvent tol6rer ces
 
conditions.
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Des, che'er L~~in tdes ebe e I'qlie 

d'&.ialuaL'ion: i~napectan'~tin' hm ~redn'', Jregin~4aride du Cent~re-SudTunisien. D g 'uche adroie.-
Dr Albert L. Scharen, de,4'USDA~ARS, et 1.Uieri4d
i 1,1]Etat,de Moncana; M. La~ i o 
 de la Dieto
$ ~Tech iu 
 de IIOffice des Cir66les 
NM Mo ldi El Felah,
anmeliorateur de lt
orge h-<'4'INRAT, 
M.Al Maouri


;>+ame1 I ate~r u 
b6dre f dublcoatirdud Genetiqte: 7 
desCcrale de l'INRAT;, r .. S i s~a e lIARA. 

r.Cals Schaller de ~1UnivrsiL6 de la Californie iDais
 

TrisVa i. 6 t 6 s I>nttr' s 

aeun ~es-v6eet le-pu maqasd programme 
inlscriL Lro.is ouvel1es vari6.t~s -R9o et-a por.ls
zones ~smi-arides (22O-4OO,mmd lvimti
Tannpour 1 6
 

pouc t.z Fai 'Ics,.oinovaritt~s ont 66 subhiumides.,(p'lusetLtsCisE6 
 earede:350 mm)'CeAin de' Iu'ricuture~;,~
 

~ vari6Les 0on t:d y irereI" ds;rendements'6ee's 
-dans les conditions tunisiennes-et onL~morr+ un 
degr6- ''PPSl6ev6,de r6sistanco, aix'maladies que les varits.~
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La qualit6 de la paillee~sL aus'si une cara coeristiu 
~~~1d1'ae,1portant~~~~e utisent 

C01m1aiment our 4es animauX. Les,~6j vai~~bri 
ij~4nscrites 
antce typee fine tig pr6feee-parle~s moutons ~I~
equi sernble etre, bien digest-ible. ,En fait la qualite . 

a aileat6d~erineuniquement~pour'l vait 
raFii et ijl est 'cl'airqu'ell1 poss~de une' ille de' *bornes & 

Une aijcre varfete, Rihane, Is.',a 4t6 est~e .sur de,
grandes parcelles en plusieu'rs sites trv1r l Tunisie 
et a 6td inscrite en 1987. Les',.troi's autres'nouvel1es 
vari6t~s ont toutes des epis ra'ngs.'
"i2 Bien que les
 
agriculteurs apprecient 1.es rendemenitsl 6fev~s -de ces' trois.

vari6t6s, ls' preferent. les -orges ~ 6 rag.RhaeI' 
est plus' tol6rante aux maladies.que -1es~variets locales,~
donne .de meilleurs rendements e ovelsIaitese 

aussi':bien dans les zones' 
 faible pluviom~c'rie que dans

celles plus arros~es, et ce qui constitue encore unavantage, 'poss~'de des 6pis 66'ranags, pr6r~e 

--

par les3 agriculteurs tunislens. -

RawegmnnARo~j cx Ayia3 

~,§-La,, clg4Lculteulw a'cza~Zot cad attoid~e 'PxbA -ial.,z
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 e 6bwchw 
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et Acgi~a~ie. WaUnuxt'7e da-a #dioico~oz.da de chrique 
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La rhynchosporiose de i'orge. L'am6lioratLion Ce la re:sistance 
vari6tale aux maladies a dt6 une composante imprtante du Projet. 

"I a rou i11e du bi est lune dCs p 1 USs iml)ort ant s Iad is 
des cu ILt:ures''. Les rou iI es c ons t i t nnt un p rob I 'min 

part i CuL ier pa rce qu 'e es sont causes par des h:n i gnons 
qui muLenL rapidemen . )e nonvel Ils r.ces sc 4rmt iiil 
COilt inue I lement eL [)euvent ; Io-. a q etI tit's varit ,s 

de bi1 qu i 6La i ent rs ist ant Us ,ux anc i 0nnes races 
D' autre part-, Ies spores de ron i I Ie sont si I tg res 

(1u 'CIIes I)O vent etr1e tralSport ('eS 'n peu ic t etilps Snr 
do grandos di s L.nc es. )an I ur ltt 0 cI rr o'oit'ciS I] eS 
IeS air Iio-l- tO rs de cereal's Sot1tiet t ent aIt tes do 
res iSt ance no grand nonmbre var ei et i dantsde tt *s ut isent 

Ieur prograimm d'hyhridat ion Ies vari,-t es qui s 'avcrent 

re s i St ant o S 

En 'funisiC, conne ail I eurs , I es mald ;I(io s es ce r,1 es 
Con st it uC L Li)rob i2ce permanc t pour ':igr icI t cur. Par 

exempie , val- i(tc iu bIL tendre , Tan it qu i a Ittc i nscri tcla d 

au ddbut de cetLte d(cenn i c, est. haut eint Iroduic t iv(' Ct 
bien ada)t(,e aux zones " pl cv iLVioritrio re at ivement 

651ev6e; cependant , eII c est sensibIe 5 Ia roui IIc jaune 
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_eL- septoriosed-bl _-7Les s6-e-ti-onneurs et 1~le~s 

rendemnente'et qcui es'tplu~s toidrante aux maladies les' 
plus~repanduesc.
 

En ce qul concerne l'orge, on enregistre chaque annee 
une c ou de plusieurs maladies.attaque imporCante d'une 
Bien quecertaines 50%.ons croien que les maladies 
ne consttLuent pas Ln problese dansles zonesjsches,. ,: 

cela 'est pas vrai si Pon se rfre h IlexpdrienceA 
deschercheurs de 1'ICARDA. M~me dans les zones 
renativemend sPches de la Tunisie, les maladhes peuvent . 
causer des rdductions du rendement de 20% 'ou plus. Duirant 
les mauvaises anndes et dans certains temps, les d~g~ts 
ddpassent souvent 50%. 

La S6lection des Varidtds Rdsistantes
 

La rdsistance aux maladies a 6t6 toujours une composainte
 
importante du Projet. LICARDA a mis en marche petit ;n
: 
programme de pathologie en vue d'aider les s~lectionneurs
 
dans leur travail de recherche de varidtds toldrantes
 
ou resistantes i une ou plus des maladies ,majeures en
 
Tunisie. Le Docteur El Ahimed a falt apprendre un jeune 
technicien Tunisien les techniques d.isoement, de . 
mul tiplIicat ion , d 'inocuilat ion art if icie IIe et~ de prise 
de notations on vue de pouvoir 6vaiuer le germoplasme
 
pour la rdsistance aux maladies.-


Environ 7000-8000 ligndes de bi6 et d'orge 6manant
 
des programmes de 1'ICARDA, du CIMMYT, et du Programme
 
national 	ont 6t6 lnocu ides ou
avec une plus des maladies
 
suivantes:
 

suLK bi6: 	la septoriose (Septoria tritici)
 
1'helmirithosporiose CI-elminthosporium tritici-


A 
Lreentis)
 
la rouille jaune (Puccinia stritformis) 

sur orge:,,Ia rhynchosporlose (Rhynchosporium secalis)
 
.he.minthosporiose (s.eminthosporium teres)

la marladie des feuiiles strides de I orge
 
(Helminthosporium gramineum) 
 . 

ii 
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techniques 
et de partager leurs connaissances avec d'autres
 
chercheurs.
 

Vingt six ing:nieurs et Lechniciens ont b6n6fici6 de
 
stages A I'ICARDA o6 
iAs ont acquis une formation dans des 
domaines spec iliques do recherche, y compris lam6liorarion
 
g6n t ique, I'agronomie, la pathologie, la technologie, les
 
ressources pnmt iques, 
la gestion des fermes et machile 

nisme agricole.
 

Cinq chercheurs Tunisiens ot participe 6
A des s minaires 
rngionaux "..'bhulants" sur les c(Nrales organises conjoin
tement par I'ICA DI)A
el le CI IMYT. Cela a permis a ces
 
checheurs do viiter 
 des Stations exp6rimentales de
 

ic 

(es i10ps sct cut i i ques Avec los chercheurs d'autres pays
 
et dos cnt e., i ut e'Trnat i iojauIx , d i i t ier un 6 change de
 
germtoplI asmote d't T 

( rc a i s inT Ma o c, an Port uga I CL. n 'i'urqu d 'changer 

avec rU S programitio , et de tioter le
 
comport tnmeit du ma 
 rie]I gO nti que dath. des environnements
 
varies. Dtix ihercheurs Tunisiens ot t3 aid6s pour

assister ,Ades confrences e seminaires 
 rtgionaux d6battant 
de sujet.s iOs A Ours travaux de reciherche. 

I CA I)A A fo,'rni des consultants dans les domaines de
 
tOchnoloi ,Ip, Iroduct ion 
des semences, am;lioration de
 
l'orge e An Wii, 
 et analyse slat istique. 

LUs chercheurs de I'ICAR.IA ont visit 
 la Tunisie
 
ploci:urs reprises et continuent S maintenir 
un contact 
permaneTL .Iec les chercheurs ainsi que les anciens 
stagiaires Tuhsiens. Les chercheurs Tunisiens aussi ont
 
visit6 I'WCARDA oA ils ont eu l'occasion de discuter des
 
techniques d'im i1ioration et de sdlection pour la r6 sistance
 
I a s6chercsse, de 
se mettre an courant des nouveaut6s
 

en matibre do technologie, de discuter leur travail avec
 
des .ollbigues et de faire la 6 6s 1ect ion de g notypes qui

conviendrtictit pour les conditions tunisiennes.
 

)es rNunions annuelles de coordination ont 
6t0 tenues
 
en Tunisie 
ch:que annie depuis 1983. Au cours de ces
 
rounions, les 
chercheurs Tunisiens, et ceux de ]'ICARDA
 
proc dent h l';valuation des 6
 r
 sultats de la campagne
 
passee ew 6tablissent 
le plan des activit6s de la campagne

suivante. ILe r~seau de communication qui a 6t0 d6velopp6
 
est ainsi maint:enu et renforc& 
chaque annee.
 

http:I'ICAR.IA
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Des Donn6es Tunisiennes pour I'Aide des Autres
 

La recherche est une rue A double sens. la Tunisie
 
ben6 icie des pepinib'res de I'ICARi)A et de- t rivaux de
 
recherche tairs aii leur., K 'n : - .heurs
lan i "-; 


T.un ieit-ls e ud ieni le c'nmport,.e nt ,o la ' id ti' I ICAR)A 
dans les condiLions Ltunisiennes et: euvoelni A le ur tour
 
leurs donn es conclusions1a Ai leurs t ravauxet IA -CAI)A 

So ItuI_i is& aider d'auit "es pays. Ies resultati s
15;5 pouir 


de ces recherches sent dQAiS ut iAi s s ai le'urs dats la
 
R6gion. Pat exemple, I'Al gr ie Onatice mawnr-et..U IW
 
variMtt Rihane s pour sotn citilisat ion par Ies agri uItLeurs
 
Alg6riens.
 

Pour le Futur
 

11 reste beaucoup A laire en 'unisie, cc qui doit inciter 
A I'vspoir t A I 'ent hous ia me pour 1,a recherche. Car, 
Men qu'un grand travail air Cte accompli, iH y a 
en1cor(' tin peO[ pou1r-e" des atgten It iOtns
it i e 1 n)tI illtpo r

tantes en product ion, part icul ibrwltte u en ce qui concel ne
 
l'orge. tl e a t ion d'orge
th'eruheur t'est iWe qucl produl 


darts its zones arides peut rt doublee en combitant: les
t 


variItCCs product i\,es Cf tdapt (os aux zones A pluvionltrie
 

limit('e avee les techniques cultura s convenables. Une
 
telle comtn) utssi
iIison aider ) min1imiser Ies fluctuations
 
annuie les du rendement , amenant a insi plus d s(tcurit
 

dats Ia vie des ag iiculteur. .
 

I)'autres domaines de retherche qt i seraient. tri-s utiles 

incluent le d6veloppem ,nt de varitet's r',sistantes aux 
maladies Ies plus imnipott-anLeS ot l'idetit ication de geno
types d'orge ay'a;nt une pai ll e lonue qualit . 

Bien quo Ia seconde phase du Proet' t Tunisien de Coop6

rat.ion pour 'Am6 liorat ion des e 'rea1 ,s ait pris fin ti 
1(186, la coopet t1-tion d velopp ; prtc dem ntii continue 
encore. Ies chechet's 'tu isii s pourst\iveit iur efforts 
pour 1e deveIolpement de vari,.tes ameliorves d'orge eL de 

6
tile ayant une tol l'atte plus ele\,te " la s cheresse et a 
la chalCur ainsi qu'un e ICsistance accrue atux maladies. 
1I'iCARDA cont i nuie A pturvoi r I a T'uni s it' de ge rmop asme de 
cer6ales ainsi 
que d'un soul ien financier d'environ 
40,000 dolfars par an pour ce domaine important de la 
recherche. Les chercheuttr de I'ICARDA h Alep et eti 



re soIesh lon t erme:.:,,:Ma l , comm'e lio11 t :....n: d PlIusi eurs 
m'ains all: nt le ifardeau".i ) Quandurn .programme) .. ""-..nati:onal 

etn cntr iteratina cnjuguen lft:ieurs-e ffot 

INAT Ari-'-.
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i LiSte "des Chercheurs Visiteurs .... Programme: : : : 

-d'Amdlioratfon des Cdr~ales de I'ICARDA ,: :-"L' 

..
.1T].]'Dr. Abdurrazak Da loil. (1980 et 1984):. Professeur ;:. .........
 

:2:M2.):i::Mr Larous Tounsi (1980.et,1 985). Office: de sl: : , ': :! 
i;2):i?it.': tcdrda les . :Tui s . :,. ; . - _ - ; i}i

a m ° r
~i);'i~'"-:iMr: Ali M ou3. a ! (1980). Chef du Laboratoir d
 

' iii~i:;:;:i:4. Dr abib :Ketata :(1981i). Mat e-de Confgrience.' ; ::i: i;;i/,~~i 

5%.i¢.Mr Mahmoud :Deghia es (1981 ett1984). Ame 1 orn teur,:, : . : 1 

Mo
6. Mr":;;" ld El Fe lah (1984). ,ame Iiorateur de: i :orge..X - : 

8.rsorce aln t(1985).Ma thomoge 'oINAT. Tunies. 
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Stagiaires Tunisiens
 
au Programme d'Amn1ioration des C6r6ales
 

Annie 


1979 


1980 


1981 


1982 


1983 


1984 


de I'ICARDA
 

Nom/Adresse 


Fraj Mhiri 


Office des C6r6ales 

Mouldi El Felah 


INRAT, Ariana 

Mohamed Salah Ayed 


CRDA, Kef 

Ahmed Salhi 


ESA, Kef 

Ridha Abdennabi 


Office des C6r6ales 
Ali Ben Nejma 


INRAT, Ariana 

Mohammad Silah Yousfi 


Office des C6r'ales 

Chadli Ben Djemai 

INRAT, Ariana 

Sayar Rhouma 


INRAT, Kef 
Brahim Khalfat 


INRAT, Ariana 

Moncef Farhani 


INRAT, Kef 

Mohammed Moshabi 


INRAT, Ariana 

Mohammed Salah Yousfi 


Office des C6r6ales 

Lazhar Sakouhi 


INRAT, B6ja 

M. Tawfik Zarkouna 


INRAT, B6ja 

Faker Guermazi 

DPV, Tunis 


Nourredine Ben Abdaillah 

INRAT, Kef 


Khaled 	Debbech 

INRAT, Ariana 


Discipline/Dur6e
 

Am6lioration
 

6 mois
 
Am6lioration
 

6 mois
 
Am6lioration
 

6 mois
 
Am6lioration
 

6 mois
 
Am6lioration
 

6 	 mois 
Technologie
 

27 jours
 
Am6lioration
 

6 mois
 
Machinisme agricole
 

13 jours
 
Am6lioration
 

6 	 mo;s 
Machinisme agricole
 

30 jours
 
Am61ioration 
6 mois
 

Pathologie
 
30 jours
 

Production des semences
 
12 jours
 

Am6lioration
 

6 mois
 
Gestion de ferme
 

30 jours
 
Production des semences
 

14 jours
 
Am6lioration
 
3 mois
 

Technologie
 
14 jours
 

1985 
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Mohamed El Abed 
INAT, Tunis 

Hajar Amara 
INAT, Tunis 

1986 Mohamed Ali Talmoudi 
INAT, Tunis 

Taieb Jeddi 
Office des Cr~ales 

M. Samaali 
Office des Cirdales 

1987 Ridha S~hari 
INRAT, Tunis 

Mohamed Moshabi 
INRAT, Tunis 

Karim Ammar 
INAT, Tunis 

Mouldi El Felah 
INRAT, Tunis 

Ressources gdndtiques
 
30 jours
 

Orge A double
 
exploitation, 7 jours
 

Pathologie de lorge
 
14 jours
 

Essais de vdrification
 
17 Jours
 

Essais de v~rification
 
17 jours
 

Virologie
 
1 mois
 

Pathologie
 
11 jours
 

Evaluation du germo
plasme, 11 jours
 

Evaluation du germo
plasine, 11 jours
 


