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I. Introduction 

January 15, 1973. 

Wheat Research and Production Program 

North Africa 

During the period August-September 1968, the International Maize and 
Wheat Improvement Center signed contracts with: 

A. The Ford Foundation for a wheat research and production program 
in North Africa, and a maize improvement project in the United 
Arab Republic. The original grant (680/0848) was of $293,000, of 
which $218,500 was allocated over 2 years for assisting the Tunisian 
Government accelerate wheat research and production. 

B. The United States Agency for International Development (USAID), also 
for a Regional Cereals Agreement initially to involve assistance to 
the Government of Tunisia and Morocco to initiate Accelerated 
Cereals Production Projects. The original grant (Contract No. AID/ afr-
573) was of $423,000 for a period of 3 years for the programs in -.../ 
Tunisia and Morocco. 

II. Objectives 

The objectives of the programs are: 

A. to develop high yielding, disease resistant -varieties of both bread and 
durum wheats adapted to ecological conditions prevailing in North 
Africa; 

B. to elaborate and disseminate an appropriate package of cultural 
practices through field research and demonstration carried out in 
cooperation with farmers; 

C. to train nationals in the breeding and production of wheat; and 

D. to help organize and implement effective, well coordinated national 
wheat research and production programs. 

These programs have special significance to the countries concerned, and 
to CIM~YT, because they represented the first attempt to adapt the 

Mexican varieties and experience to non-irrigated lands with low 
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natural rainfall (300-700 mm). 

III. Individual Country Programs (September 1969-September 1971) 

A. Tunisia 

Introduction: During the first year (September 1968-September 1 969) 
the-program had been initiated. The Tunisian Ministry of Agriculture £.. 
set up a self-contained wheat development center. 

The staff assigned to the accelerated Cereals Production Project 
consisted of 14 Tunisian Technicians with Mr. Slaheddine Ben Said~ as 
Coordinator and lng. Naceur Bakhtr~ as Technical Director. 

USAID provided Dr. Samuel C. Litzenberger as the expatriate Director, 
and three regional production supervisors. These 4 men were all 
direct-hire USAID staff. 

CIMMYT provided Dr. Willis L. McCuistion as wheat breeder, Mr. 
Walter L. Nelson as a production agronomist, and Mr. Kenneth Wilhelmi 
as a soil fertility and fertilizer expert. These three scientists were 
supported by Ford Foundation funds. 

These staff were grouped into five sections; genetic improvement, 
production and management research, fertility, extension, I and irrigation. 

The training program was also initiated according to a staffing pattern 
developed within the project. USAID was to fund · the "In-Servi ce" trainees 
at CIMMYT and other training centers, and also the degree training 
program. The Ford Foundation was to finance the technical visits of 
government politicians, directors of research and production, etc. to 
CIMMYT and other centers to familiarize them with the concepts involved 
in accelerating national cereal production. 

During this first year 4 in-service trainees spent 6 months at CIMMYT; 
3 trainees went to three United States Universities for 6 months specialized 
training; graduate training in the U. S. was started for 2 Tunisians; and 8 
government officials spent a few days in Mexico. 

Mexican wheat was grown on 12,000 hectares and produced considerably 
better yields than local varieties despite unfavourable weather conditions 
and the unsettling effects of the Government's attempt to widen the cooper
ative system to include the whole. agricultural sector. 

This initial year launched the program to a satisfactory beginning. This 
report deals in more detail with the subsequent 2 years through September 
1971. 
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1. Wheat Research 

a) Crop Improvement; 1969-70 

i) Bread Wheats. 

The varietal improvement section of the Wheat Project (ACPP) 
was established with INRAT (National Institute of Agricultural 
Research for Tunisia) and is still operated as part of this 
organization. 

The major emphasis in the first year of the project, when the 
program consisted largely of variety testing, was to identify 
varieties of immediate value to the various regions of Tunisia 
while a long term breeding program was reactivated. Results 
showed that the Mexican varieties INIA and TOBARI to be the 
best suited for commercial production from the standpoint of 
yield and general adaptability. Siete Cerros yielded well in 
certain northern regions, but in general it had to be restricted 
to the drier irrigated regions of the South because of its high 
susceptibility to Septoria. 

During 1969-70, throughout the higher rainfall zones, Penjamo 
and Tobari were distributed for cultivation to provide added 
protection against the threat of Septoria. However, INIA 
continued to produce the highest average yields even though it 
showed susceptibility to mildew, Septoria and le~f rust. INIA 
was adopted as the new control variety against which further 
improvement would be measured. In general INIA yields 20-400/0 
more than Florence Aurore, the most widely grown bread wheat 
before the advent of the Mexican dwarf varieties. 

Further genetic material was introduced during the year from 
India, Lebanon, Mexico, Netherlands, Pakistan, Portugal and 
the USA. Approxiamtely 5000 lines, mainly segregating material 
from the Indian, Pakistan and Mexican Program s were tested 
for disease resistance and general adaptation. The best of these 
lines in micro yield tests produced yields up to 1350/0 above 
INIA as 100%. These results indicated that considerable potential 
increased yield could be exploited by a National Breeding Program. 

ii) Durum Wheats. 

The need to develop high yielding, short strawed, disease 
resistant durum wheats was recognized from the beginning of 
the project. The bread wheats were so superior in yield under 
good management conditions when compared to the durum wheats. 
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that there was a real possibility that much of the country 
would be converted to bread wheats. 

The local program was testing a Tunisian cross D5825 with 
good yielding ability. This cross was multiplied ready for release 
the following year. 

A wide range of segregating F3 populations from Mexico were 
tested but most proved to be highly susceptible to stem rust. A 
few individual resistant· plants were selected for further test. 

iii) Diseases and pests as they relate to breeding. 

Tunisia has a wide array of diseases that pose a potential 
threat to wheat production. The diseases in decreasing order 
of importance include stem rust, Septoria, leaf rust, stripe· 
rust, mildew, Fusarium, loose smut and take-all. 

Although it has been believed that stem rust is not a seriQus 
problem in wheat production in Tunisia, several thousand 
hectares of local durums were completely killed during the 
season. Had this epidemic, which occurred late in the season, 
occurred a week or two earlier, it could have been disastrous. 

With thicker, more luxuriant stands expected in the future 
from improved fertilizer and cultural practices, it is almost 
certain that the hazards from rusts and other diseases will 
increase. 

Septoria develops well in the Be ja region where a large number 
of F2 populations were grown during the season. Because of 
the ideal conditions for the development of Septoria, this region 
has been used since for identifying tolerant lines in the 
breeding program. 

Severe artificial epidemics of the three rusts were developed in 
the field to aid selection of resistant lineso 

The insect pests which are troublesome in Tunisia in decreasing 
order of importance are, Hessian fly, sawfly, cereal leaf beetle, 
wireworm, stem maggot, and ants. During the season Hessian 
fly and cereal leaf beetles were general throughout the wheat 
regions and there were light infestations of sawfly and stem maggots 
in all fields. 

Birds are a serious pest throughout the wheat regions, particularly 
heavy damage being observed on all early maturing plots and crops. 
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b) Crop Improvement; 1970-71. 

i} Bread Wheats. 

This, the third year of the Tunisian ACPP, saw a considerable 
increase in the size and complexity of the wheat improvem eQ.-t 
program carried out in collaboration with INRAT. 

During the season 1,015 varieties were sown in the crossing~ 

block for observation and · hybridization. Also, 210 F 11 s, 
3371 F2 populations, 5,465 F3 lines, 1,702 F4 lines and 
228 F 5-F 9 lines were sown for selection. In addition 11,185 
varieties and advanced lines were tested in observation plots 
and 153 yield tests and 93 preliminary multiplication plots 
were grown. 

..." 

Seed introductions were received from 18 countries and Tunisian 
materials were sent to 14 countries. 

Resistance, or at least higher tolerance to Septoria continued 
to be a major thrust of the program. Adequate resistance to the 
rusts was fairly readily available in the material received from 
Mexico and elsewhere. As a result of selection for Septoria 
tolerance three lines were identified, and multiplication commenced: 
These were named: 

1. Zaafrane = BT 2292 = Sonora 64-Klein Rendidor 19975-
68Y-1J -1Y -1J -5Y -1 T. 

2. Soltane = BT 2296 = Sonora 64 - Klein Rendidor 19975-
68Y -1J -6Y -1J -3Y. 

3. Utique = BT 2348 = Calidad "S" 22429-16M-1Y-4M-OY 
(Mex 1603). 

Zaafrane and Soltane had consistently yielded higher than INIA 66 
during the previous four years in microtrials and during twY 
years of farmer demonstrations at widely scattered locations. 
They show good tolerance under heavy attacks of Septoria and 
have produced well where powdery mildew . was also heavy. They 
possess good resistance to the three rusts. 

Utique also has good tolerance to,--Septoria. Under Septaria - free 
conditions yields are equal to INIA 66. Under conditions of heavy 
infection, Utique gives yields one ton per hectare greater than 
INIA 66. Utique has resistance to stem rust, moderate resistance 
to leaf rust, but is susceptible to stripe rust. 
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These three varieties represent the first major advances from 
the improvement program. The fact that they came after only 
three years provides a dramatic demonstration of the advantages 
of being part of an international breeding program. If this work 
had been completely carried out within one national program 
(even of a highly developed country) it would have taken 10-15 
years to reach this stage. 

ii) Durum Wheats. 

D':lrum research continued during the year with the naming of a 
new variety - INRAT 69 - which had been under development 
and test in Tunisia for a number of years. This variety was 
formerly known as D5825." It is reasonably tall and is moderately 
susceptible to the rusts. It is quite tolerant to Septoria and has 
yielded well in widescale tests. It is much superior to the old 
durum wheats it will replace. However, it falls far short of 
the potential yield that could be achieved by shorter, earlier 
and more disease resistant durums that should be bred in the next 
few years. During the season 230 hectares of INRAT 69 were 
grown for seed production. 

The Mexican durum variety Jori 69 and lines of the new Mexican 
durum Cocorit were tested. Although their yields were high, 
they are very susceptible to Septoria. For this reason they cannot 
be grown in high rainfall areas where they would otherwise have 
greatest potential. 

iii) Barley and Triticale. 

Tests of a wide range of barley and Triticale lines were tested 
to select lines and varieties of value to the agriculture of the 
region. More emphasis has gradually been put on these two crops. 

iv) Diseases and Pests. 

Septoria tritici was a problem during the season, building up to 
epidemic proportion in the Mateur area. However. losses were 
low because Tobari and Penjamo, which are tolerant to the 
disease. were grown in the area. 

Although rusts were present, they posed no problem. For the 
first time infestations c;>f the oat cyst nematode (Heterodera 
avenae) was noted in scattered fields. 
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Hessian fly was only present in small numbers, and although 
the North African sawfly was common, it did little damage. 
The new durum variety INRAT 69 appeared to be a little more 
susceptible to insect pests than other improved durums. 

v) Summary of progress. 

The initiation of a national bread wheat breeding program within 
INRA T was progressing very well. CIMMYT has provided the 
leadership of this program but a group of competent young 
Tunisians was also building as the training program progressed 
(see section g page 12). The naming of the varieties Zaafrane, 
Soltane and Dtique was a major step forward. Individual 
selections within the breeding program indicated consideral:ile 
potential improvement would be made in yield, disease and 
pest resistance in the next few years. 

The long recognized need for a more dynamic and progressive 
program of durum breeding had not eventuated. This program, 
under direct INRAT leadership had made some progress with the 
release of INRAT 69, but lacked any imagina"tive on going progl"am 
likely to markedly increase the production potential of durum 
wheats in the near future. It was agreed that a way must be found 
to accelerate this sector of the breeding program. 

c) Production and Management Research; 1969-70 

i) Fertilizer studies. 

See Annex 1 "Summary of Soil Fertility Studies on Wheat in 
Tunisia" October 1968-August 1972, by Dr. Kenneth Wilhelmi, 
which sets out a summary of the fertilizer research for the 
period 1968-72. 

This program has been very effective in establishing the levels 
of fertilizers to be used in different areas, and under different 
soils and moisture conditions. The research has been practically 
oriented to provide relevant trainirg and to also serve as 
farmer demonstration. The increased yields, and amount of 
fertilizer used on the wheat crop are testimony to the success 
of this program. 

ii) Moisture managem ent. 

During the year yields of 4,800 Kg/Ha were obtained in 
demonstrations at Pont Du Fahs with only 64 mm of rain between 
January to April, compared to 400-500 Kg/Ha the previous year 
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with 165 mm of rain for the same period at the same site. 
The Tunis, Mornag and Crombalia areas had similar results 
with yields up to 4500 Kg/Ha with 100 to 127 mm of rainfall 
for the January to April period. 

iii) Weed Control. 

Most of the weeds, which are a serious production problem, 
are unpalatable and provide little forage. These weeds which 
grow during the winter months, either use up moisture that 
should be stored during the fallow period or compete with 
the crop for both moisture and nutrients. 

Plowing in December or early January and successive shallow 
cultivations to kill germinating weeds is recommended to 
preserve the deep subsoil moisture (below 25 cm) for the wheat 
crop. This cultural practice also reduces weed germination 
at seeding time resulting in less competition to the wheat 
early in the season. 

Wild oats are a major problem, with over half the potentially 
highly productive wheat area heavily infested with this weed. 
Yields are reduced in direct proportion to the percentage of 
infestation. Until wild oats are effectively controlled only a 
portion of the yield potential of the high yielding varieties 
will be realized. 

During the past season less than 25% of the areas sown to 
improved varieties were sprayed to control other types of weeds, 
particularly flat-leafed species. This resulted in additional 
monetary loss because the applied fertiliz er was relatively 
ineffective in raising wheat yields because of weed competition. 

Although valuable results were obtained and useful farmer 
demonstrations made with weed control, much more research 
and extension needs to be carried out to combat this major 
limiting factor to increased production. 

iv) Cultural practice studies. 

Studies of date and rate of seeding, and their effect on different 
varieties was continued during the ·past season. The tests 
indicated that varieties with the maturity of INIA 66 can be seeded 
too early. Later maturing varieties like Siete Cerros and Ariana 
66 yield better when seeded early. 

These trials illustrated the advantage of having a group of varieties 
with a range of maturity dates for North African production. 
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With a variable season, from year to year, this would allow 
maximum production from the particular early or late season 
experienced. 

In the tests INIA 66 was the best overall variety, when all 
dates of seeding and rainfall areas were considered. Siete 
Cerros, Tobari 66 and Penjamo 62 all have particular 
environmental situations where they fit well. 

This second season of the project highlighted some areas of 
research which need to be strengthened. 

As· most of the production and management research was 
carried out in farming districts it was used as farmer demon
strations. They generated a great deal of interest during the 
growing season, and particularly at organized field days. 

v) Two staff changes were made in this program at the end of the 
season. Mr. Walter L. Nelson, agronomist, completed his · 
contract and returned to the U.S.A. He was replaced by Dr. 
Torrey Lyons. Mr. Paul Marko, CIMMYT, who had been funded 
by USAID as a regional production supervisor in the Beja regio' 
transferred to CIMMYT staff financed by Ford Foundation. He 
continued his role as production supervisor. 

d) Production and Management Research; 1970-71 

i) Fertilizer Studies. 

See Annex 1. 

ii) Weed Control. 

An estimate made during the previous season was that weed 
competition reduced wheat yields by an average of 3 quintals 
per hectare on 700, 000 hectares. This represents a total loss 
of over 2 million quintals per year in Tunisia. For this reason 
a weed control program , was initiated. 

Control of wild oats is most economical if carried out by 
cultural practice, however, several chemical control methods 
were tested. Amongst the chemicals tried were Dicuron, WL-17731, 
Avidex and Carbine. Some promising results were obtained, 
particularly with Dicuron and more trials will be needed to be 
sure of recommendations to farmers. 

There was shown to be a need for early broad1eaf weed control 
without risking damage of the wheat. 2,4-D is still considered 
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the best chemical for this purpose because the cost is low 
and the general proceedures are well known. However, because 
some varieties are susceptible to 2,4-D at particular stages of 
growth, more research will be needed to study this aspect 
with the new varieties of both bread and durum wheat being 
developed in the breeding program. 

Nine promising herbicides not commonly used in Tunisia were 
tested. More trials will be necessary, but Ingran was promising 
because a broad spectrum of weeds was controlled. Also 
Buctri and Bronate were promising for control of broad leafed 
spec ies of weeds with no apparent phytotoxicity problems. 

iii) Cultural practice studies. 

Trials with rate and date of seeding of INIA 66 at different 
nitrogen levels were continued as well as trials with INIA 66, 
Saltane, Florence Aurore, Siete Cerros and INRAT 69 at three 
dates of seeding. At Mateur under severeSeptoria attack there 
were differences in yields with date of planting - the middle 
date of planting being superior in yield to either the early or 
late dates of planting. 

These trials again highlighted the urgent need for more Septoria 
resistant varieties for Tunisia. 

Because of the generally poor internal drainage of Tunisian 
soils, saturated soils may occur over most of the wheat area 
in growing seasons of high rainfall, such as 1970-71. Therefore, 
practices to minimize losses from saturated soils need to be 
developed. Possible approaches are soil corrugations to provide 
ridges of aerated soil with seed and fertilizer placem ent in these 
ridges, resistant varieties such as Pato, or change' of variety 
maturity and/ or seeding date to minimize or avoid the problem. 

Production and fertilizer research on irrigated land was never 
vigorously pursued as the irrigated section of the arable land 
is less than 2%. This small program operated by USAID was 
disbanded in 1971 with the departure of the USAID expert. 

iv) Rotation Studies~ 

During 1970, the Government of Tunisia, Ford Foundation and 
CIMMYT discussed the· possibility of introducing wheat into a 
rotation with an annaul forage legume in a similar manner to 
that used in southern Australia. To obtain expert advise on 
the feasability of this proposal, Mr. John B. Doolette, Head of 
the Agronomy Division of the South Australian Department of 
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Agriculture was brought to North Africa in November 1970 and 
again in April 1971 as a Special Consultant. 

Mr. Ooolette's report II Examination of North African and 
Middle East Wheat Improvement Programrres" was distributed 
in February 1971. 

Mr. Ooolette was favourably impressed with the potential for 
transferring this technology from Southern Australia to appropriate 
regions of Norlh Africa .. !:Ie recommended that if the rotation 
studies are undertaken, they should be directed towards the wheat 
production goal and be conducted directly within the wheat project. 
The animal or forage benefns should be regarded as secondary 
in the beginning. 

e) Tunisian Commercial Production 1969-70. 

During the 1969-70 season, approximately 53,500 hectares of Mexican 
wheat were sown. They produced an average yield of about 2 tons 
per hectare. 

The local varieties were grown on a total of 930,000 hectares, with 
bread wheat accounting for 180, 000 ha of this area. Total production 
was about 500,000 tons, and bread wheat 200,000 tons of this total. 
This provides an average yield of 0.54 tons/ha for all wheat, and 
1.11 tons/ha for local bread wheats. 

5.8 per cent of the total Tunisian wheat area was planted to Mexican 
wheats, and they produced 20 per cent of the total harvest. For 
bread wheat area only. Mexican wheats accounted for 29.7 per 
cent of the area and 50 per cent of the production. 

These figures highlight the promising results achieved even in the 
second year of the official project and in spite of late seeding due 
to the disbanding of the cooperatives; incomplete application of 
the package of recommended agronomic practices; and, an abnormal 
pattern of rainfall. 

f) Tunisian Commercial Production 1970-1971 

The original target set for commercial production of Mexican wheat 
for this season at the beginning of the project was 100, 000 hectares 
with an expected yield of 190,000 tons. This estimate was based 
on the premise that, on average, the Mexican wheats would produce 
1.4 tons/ ha more than local varieties with proper cultural practices 
and average rainfall. 

The actual area sown was 103.000 hectares which produced 164,800 
tons. The respective yields/ha for Mexican and local varieties were 
1.6 tons and 0.6-0.7 tons. 
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Although the official statistics shown 103, 000 hectares of Mexican 
wheat sown they do not take into account approximately another 
40,000 hectares sown with old seed with poor germination (5-10%). 
About 20,000 quintals of seed was distributed to farmers that had 
been stored too long. This episode further highlighted the weakness 
of the Tunisian seed industry. It also provided a retarding influence 
to the program, as many of the farmers provided with the poor 
seed said that "Mexican wheat is no good, it won't even germinate ~ " 

i) The following Thnisians attended the CIMMYT wheat in-service 
training course in Mexico during 1969-1970. 

Four Adjoint Techniques from the Extension program of ACPP 
completed 8 months of Production Training (February-October 
1970). They were sponsored through the USAID/CIMMYT 
contract. The trainees were: 

Mr. Tounekti Slimane 
Mr. Serghine Ahmed 
Mr. Chtourou Ftouh 
Mr. Bousselmi Lassaad 

Another Adjoint Technique, from the breeding program in INRAT, 
also completed 8 months (February-October 1970) wheat breeding 
training. 

ii) During 1970-1971 only two in-service trainees from Tunisia 
were trained. Both completed 5 months (February-July) of 
production training in Mexico. 

Mr. Mohamed Hachemi Dakhaloui is an adjoint technique working 
in fertilizer experiments in the ACPP, and 

Mr. Barek Chihab a technical assistant from the extension 
program ACPP. 

Both trainees were funded through the USAID/ CIMMYT North 
Africa Contract. 

Mr. Mohamed Salah Mekni who completed a M. S. degree at 
North Dakota State University, with direct financing from USAID, 
spent 4 weeks during April and May 1971 becoming familiar 
with the wheat and maize programs at CIMMYT in Mexico. 

All of these in-service trainees from Tunisia trained at CIMMYT, 
have been at the Adjoint Technique level of training. Although 
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several of them have shown good leadership qualities, the 
government system of promotion in Tunisia would preclude 
them from taking major responsibilities within the ACPP 
without an Engineer's degree. They have helped to build 
a strong structure at the technical assistant level. With 
outstanding young men such as Mekni and Daaloul coming 
back to the program from post graduate training, the program 
will be well staffed. 

h) Travel and Study Awards. 

There were a number of travel and study awards made to Tunisians 
during 1970-71: 

i) Mr. Mohamed Salah Mekni on completion of his M. S. degree at 
North Dakota State University, 'where he had been studying 
Plant Breeding and Genetics, was provided with a study grant 
by USAID to visit CIMMYT, Mexico for one month (April-May 
1971) before returning to Tunisia. Mr. Mekni became acquainted 
with CIMMYT's wheat and maize programs, including work in 
the milling and baking laboratory. 

ii) Because the Accelerated Cereals Production Program had 
reached a critical stage in its developm ent, and there were 
signs that a major thrust was needed at the farmer, and 
farmer organization level, it was decided to provide the Director 
of the ACPP, a number of key ACPP staff and several farmer 
organization leaders with travel awards to visit Mexico and the 
USA to see how an accelerated wheat program was organized 
and operated. The trip was organized to commence in Mexico 
on February 28, 1971, and to be of 2 weeks duration. 

USAID, Tunisia provided travel awards to: 

Mr. Mohamed Naceur Bakhtri, Director of Accelerated Cereals 
Project, Tunis. 

Mr. Ali Kilani Dahmane, Engineer, Fertilization Section, Cereals 
Project, Tunis. 

Mr. Ahmed Sellami, Chief of Section, Cereals Project, Tunis. 

Mr. Laroussi Mohamed Sandassi, Engineer, Fert~1ization Section, 
Cereals Project, Ministry of Agriculture, Tunis. 

Mr. Abdelhamid Touati, Chief of Section, Cereals Project, Tunis. 

Mr. Brahim Ben Hassine, Regional Director, Office des Terres 
Domaniales. 
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Mr. Mohamed Salah Ben Hamouda, President of "Cooperative 
de Grandes Cultures" Tunis. 

Mr. Lassaad Ben Becher, President, Cooperative Centrale 
de Semences, Tunis. 

The Ford Foundation/ CIMMYT grant provided travel awards to: 

Mr. Sadok Hassine Djellouli, Principal Engineer State Domaines. 

Mr. Mohamed Lassaad Mouaffak, Assistant Director, Extension 
Service, Tunis. 

Mr. MO:1gi Mohamed Zitouna, Regional Agriculture Commissioner, 
Tunisia. 

Mr. Noureddine Kadra, Head of Cereals Project, Algiers, Algeria. 

Mr. Kadra was included in the group because of the request by 
the Algerian Government for Ford Foundation and CIMMYT 
assistance to accelerate wheat production in Algeria. 

iii) To familiarize some of the Senior Government officials with the 
philosophy and infrastructure necessary to accelerate wheat 
production 5 officials were invited to visit Mexico and the 
United States of America. 

Unfortunately two new Secretaries of State were unable to 
undertake the trip, but the following 3 officials were provided a 
travel award from the FF / CIMMYT grant. They travelled during 
the period April 19, 1971. to May 5, 1971: 

Mr. Hassine Zayati, Director of the Agricultural Research, 
Education and Training Division of the Ministry of Agriculture, 
Tunis. 

Mr. Chedli Boulaaba, President and Director of the National 
Cereals Board. 

Mr. Aberahman Ben Messaoud, Commisaire General of the 
Governm ent Owned Lands Board, and Director of the Farm 
Management Control Office sponsored by the World Bank. 

iv) Following the recommendations made by Mr. John Doolette 
during his advisory assignments to North Africa, the Ford 
Foundation and CIMMYT agreed to provide an additional staff 
member to the CIMMYT team in late 1971. This man would 
carry out research and initiate a winter annual forage legume 
rotation program in the ACPP. 
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Mr. John B. Doolette agreed to accept this position. It was 
decided that before he left Australia a group of Tunisian 
scientists should spend from August 17, 1971 to September 5, 
1971, studying the system as developed in Southern Australia. 
The group was led by Mr. Bakhtri, Project Leader and 
accompanied by Mr. Paul Marko of CIMMYT, Tunisia. 

Travel awards were provided from the FF I CIMMYT grant to: 

Mr. Mohamed Naceur Bakhtri, Director of ACPP 

Mr. Mohamed Skouri, Chief of the Research Division of the 
National Institute of Agronomic Research (INRAT). 

Mr. Abderrahmane Sifaouri, Chief of the Agronomic Laboratory, 
INRAT. 

Mr. Hedi Guerbaa, Chief of the Agricultural Extension Service, 
Ministry of Agriculture. 

Mr. Mohamed Kilani Dahmane, Agronomic Engineer, Head of 
new Rotation Section of ACPP. 

Mr. Paul Marko, CIMMYT Extension Agronomist. 

Considerable benefit accrued from all of these study and travel 
awards. Government policy makers, scientists, farm leaders 
and project staff were able to form a much clearer picture of 
their goals and the steps necessary to achieve them. 

The visit to Australia was of particular value because it provided 
an opportunity for relevant Tunisians to see a completely new 
technology in operation. Further, it prov ided an excellent 
opportunity for the Tunisians who would be working with 
Mr. Doolette, to see him as an expert in his home environment 
and technology. 

j) Organization and Implementation of Coordinated Production Program 

i) Progress 1969-70. 

The vertically integrat ed wheat project within the Ministry of 
Agriculture had a structure as shown in Figure 1, by the early 
part of 1970. 

The Coordinator was responsible directly to the Minister of 
Agriculture. There was also a coordinating committee made up 
of directors of the Sections involved in cereal production. Five 
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technical sections were in existence, CIMMYT staff provided 
joint leadership with Tunisian Scientists for four of these 
sections; breeding, experimentation, fertilization, and extension. 
A USAID man provided joint leadership for the irrigation section. 

The main advantage of this type of organization consists of the 
provision of an organizational structure geared to cooperation, 
under one leadership, of at least all the technical sections 
necessary to provide information and extend it ti the farmer. 
Lack of cooperation between different sections of government 
is one of the main reasons for stagnant production in agriculture. 

The project was theoretically freed of much of the bureaucratic 
control that plagued the Ministry of Agriculture, and it was to 
have more financial flexibility because of its independent budget. 

Although the project had got underway to a reasonable start. 
Some of the problem areas were beginning to appear. 

There was an acute shortage of technical personnel of sufficient 
quality and training. It was not until January 1970 that the 
Government appointed ·the last of the Tunisian counterparts to 
complete even the most basic staff. Training of these key staff 
alongside their foreign counterparts was obviously going to take 
some time; both because of the generally poor basic training 
of the Tunisians, and because of language problems experienced 
by the foreign experts. 

One of the prime objectives of the. project was not only to 
assist Tunisia to self sufficiency in wheat production, but to 
also assist the Government ot achieve self-sufficiency in trained 
manpower, and to help set up a National Cereals program that 
would be able to cope with future problems of research and 
production. This organization would need to recognize and have 
adequate links with other essential components of national cereal 
production such as fertilizer supplies, credit, storage facilities, 
seed supply, etc. 

By the end of 1969-70 season training was well underway. The 
second group of in-service trainees sent to Mexico were far 
superior to the first group who had been poorly chosen. 

/ 

A number of INRAT and ~gricu1tural University staff had gone to 
the U. S. for graduate training. 

Training is, of necessity, a long term undertaking, All that 
could be said at this stage was that a start had been made. The 
biggest problem was still a real lack of understanding at the 
field level of what it takes to accelerate cereal production on 
a national scale. 

HH 
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An estimate made at the end of 1969-70 season was that if the 
Project was to expand its activities in the near future, 9 new 
agricultural Engineers and 21 Adjoint Techniques (technicians 
who do not hold a University degree) would be needed. It was 
very doubtful that these numbers could be made available. 

The Project was designed to encourage cooperation. The 
breeding section of the project was able to establish working 
links with the local agricultural Research Institute (INRAT). 
This was not true however for the agronomic and fertilizer 
sections. No cooperative links were established. As this was the 
National Research Institute it was important to continue to try 
and influence the thinking of its staff to take an active role in 
production oriented research. Up to this time this had not been 
possible except for genetic improvement. 

It was only at this time that some of the recommended practices 
were becoming available for extension to the farmers. There were 
real problems in this area of the program. Inadequate numbers 
and training of staff; a poorly defined and administered extension 
service; lack of confidence on the part of the farmers, coupled 
with open suspicion of government personnel after the unfortunate 
experience with cooperativization. 

Plans were made to increase the number of extension technicians 
trained and expand the demonstration program on to private farms. 

The Tunisian leadership of the program was in general dynamic 
and forceful. Mr. Bakhtri was hardworking and had excellent 
relationship with Mr. Ben Said the Coordinator which was helpful 
in maintaining good lines of communication with other government 
agencies. 

Dr. Samuel Litzenberger, USAID, was the co-director of the 
Project. He was recalled to Washington about the middle of 
1970 and was replace.d by Mr. Gaylord Walker from Morocco 
as the Food and Agriculture Officer. Mr. Walker did not, however, 
take over the co-directorship of the Project. Eventually this was 
filled by Dr. Willis McCuistion, the CIMMYT wheat breeder in the 
Project. 

The Ford Foundation granted CIMMYT a grant extension for one 
year. During this time a major review would take place to 
consider the support necessary for satisfactory continuation of 
the Project. 

ii) Progress 1970-71 

During the year it became increasingly clear that ACPP was still 
unable to take full administrative responsibility for the technical 
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program that was itself progressing satisfactorily. One of the 
main problem s was that local operating funds were not being 
made available when needed. due to Tunisian treasury regulations. 
USAID spent approximately $110,000 to keep the day-to-day 
operations of ACPP functioning during 1970-71. However, USAID 
have indicated to the Tunisian Government their intention to 
eliminate or reduce this support in future. 

Discussions between ACPP Directors and Tunisian Government 
officials continued throughout the year to try and resolve the 
question of budgetary autonomy for ACPP. Two alternatives 
were considered: 

a) incorporate ACPP into the Tunisian Cereals Board, or 

b) transform ACPP into a Cereals Institute. because 
Institutes in Tunisia are entitled to budgetary autonomy. 

The Minist er of Agriculture has decided to transfer the ACPP 
to the National Cereals Board where it will be a self contained 
technical unit. This decision is to come into effect January 1, 1972. 

Further changes occurred in the expatriate staffing pattern during 
1970-71. Mr. Paul Marko transferred from USAID to Ford 
Foundation financing within CIMMYT. All other direct-hire USAID 
project staff were transferred from Tunisia and were not replaced 
during the year although. it was expected that an agronomist w culd 
be added to the program. This left the Project completely operated 
by CIMMYT staff as far as technical assistance was concerned. 

The national staff development program continued with in-service 
and study and travel awards being provided as already indicated. 
Approximately 96 Tunisian staff were assigned to the program by 
the end of the 1970-71 period. These consist of 19 agronomic 
engineers of which 6 joined the program in July 1971. and 
29 Adjoint Techniques. 

During . 1971. a detailed study was made of the total program by 
Ford Foundation staff. and also CIMMYT Mexico based directors. 
The latter. Drs. Borlaug and Finlay spent a total of about 6 weeks 
in the North African region. Discussions were held with Ford 
Foundation. USAID. CIMMYT. INRAT. ACPP and Government 
Staff including the Secretary of State for Agriculture and the 
Minister of Agriculture. 

From these discussions a grant request was formulated for 
"Wheat Research, Training and Production. North Africa". 

HH • • . 
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A copy of this document, the final version of which was 
prepared by the Ford Foundation office in Tunis, is attached 
as Annex 2 . This document, together with one entitled 
"Suggested Orientation of the Research, Production, Training 
and Extension Programs of the Tunisian Wheat Project" by 
Dr. Norman E. Borlaug (Annex 3 ), provide the basis of 
the recommended program for 1971-72 and 1972-73. 

Apart from continuing the present program, it was decided to 
emphasize, or initiate <:>ther aspects of the cereals program. 
These were: 

1. Place greater emphasis on the development of high 
yielding, disease resistant, fertilizer responsive 
varieties of durum wheat. 

2. Increased Tunisian emphasis on cereal technology and 
plant pa tholo gy . 

3. Development and extension of an integrated land use 
system for wheat production in Northern Tunisian 
based on incorporation of annual forage legumes 
into the cropping rotation. 

4. Improvement of the extension program. 

5. Establish within the ACPP an active, in-service, 
production oriented training program. 

6. Reinforce the seed production and technology services. 

7. Undertake economic studies of cereal production, 
particularly durum production (not to be conducted 
as part of the CIMMYT grant). 

8. Continue the modest barley breeding program. 
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B. Algerian National Wheat Program 1969-70 to 1970-71 

1. Introduction 

Algeria, in 1969, with a large wheat deficit of 300.000-500,000 tons, 
and the example of a Mexican wheat program next door in Tunisia. 
indicated to Ford Foundation its interest to initiate such a program. 

Mr. Golusic an FAD wheat agronomist working with the National 
Agronomic Research Institute (INRAA) had demonstrated that Mexican 
wheats produce high yields in Algeria if given proper agronomic 
inputs. 

The Ford Foundation sent the Secretary General of Agriculture to visit 
CIMMYT in Mexico in August 1969. At the request of the Algerian 
Government. a team consisting of Dr. Norman E. BorlaugJ Dr. Willis 
McCuistion and Dr. Arthur Klatt of CIMMYT and Dr. Piero Bronzi 
of Ford Foundation. Tunis, visited Algeria between June 16 and 19, 
1970 to study Algerian Wheat production. They were accompanied by 
Mr. Kadra. Head of the National Wheat Program. 

The report submitted by this team is attached as Annex 4. 

Mr. Guillaume de Spoelberch J Ford Foundation Deputy Representative 
for North Africa, in late July 1970 discussed with Mr. N. Boukli. 
Secretary General of the Ministry of Agriculture and Land Reform, 
possible limited assistance could consist of: 

a) establishing an effective. coordinated regional program and 
informing the Algerians of results and experience obtained 
elsewhere (by means of a Seminar); 

b) developing a nucleus of trained Algerian technicians and "sensitized" 
high-ranking officials (through long - and short - term fellowships 
at CIMMYT or in the United States. as well as brief indoctrination 
visits to Mexico); 

c) providing practical. on-the-job experience for Algerian wheat 
technicians and field workers (through a series of brief visits) 
to participate in key agricultural operations being conducted in 
Tunisia - or possibly Morocco - under the supervision of 
CIMMYT experts; and 

d) supplying needed guidance at critical moments (by means of occasional 
consultant visits from Tunis or other resource base). 

## • • . 
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This approach was designed to lay the ground work for future more 
concrete assistance, but at this time neither the Ford Foundation 
would assume any responsibility for the ambitious production 
program planned by the Algerians. 

The International Wheat Seminar was held in Algiers from 14-1Bth 
September 1970. It was attended by 150 technicians and Government 
Officials from North African countries. Ii number of scientists from 
various international programs participated. The Seminar was really 
the turning point with respect to Algeria. Many officials who had 
been unimpressed with the idea of an accelerated wheat program were 
willing to give their support after the Seminar. There were still 
pockets of resistance to the idea. 

In September 1970, the Minister of Agriculture signed a decree 
establishing within the Ministry a project aimed at increasing wheat 
production through the use of high yielding varieties and improved 
techniques. 

During the middle of 1970, the Ministry of Agriculture started 
negotiations with FAO. In December 1970 an official request for 
UNDP assistance for a "Cereal Elimination of the Fallow System" 
Project. The project aimed a self sufficiency in cereals and the 
introduction of forage crops to eliminate fallow. 

Cereals represent 41. 5% of Algeria's GNAP, and cover 91. 6% of 
the total area cultivated with annual crops. 

The total cereal area is 3,000, 000 hectares with another 2,900,000 ha. 
in fallow. Of this area, 2, 100, 000 are sown annually to wheat 
(1, 500, 000 ha. durum, 700, 000 ha. bread wheat). 

Total average wheat production amounts to 1,326,000 tons (B57, 300 tons 
of durum, 46B,900 tons of bread wheat). The average yields in 1969 
were 0.57 tons/ha for durum and 0.67 tons/ha for bread wheat. 

The total requirement for 1970 was 1, BOO, 000 tons leaving a deficit 
of 374,000 tons. almost entirely bread wheat. 

About 75% of the durum wheat is produced by private farmers, with 
much of it consumed on the farm as couscous. Bread wheat 
production is fairly evenly divided between state and private farms. 

From 7-12th May, 1971, a team of CIMMYT scientists including 
Dr. K. W. Finl ay, Dr. W. McCuistion, Mr. K. Wilhelmi, Mr. P. 
Marco accompanied by Mr. G. de Spoelberch and Dr. Piero Bronzi 
of the Ford Foundation, Mr. J. B. Doolette special CIMMYT 
Consultant, Mr. H. Floyd, Near East Foundation, and Mr. N. Kadra 
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of the Ministry of Agriculture, toured the wheat growing areas of 
Algeria. 

In Algiers this group of visitors met with several Government 
officials including, Mr. Noureddine Boukli, Secretary General of 
Agriculture and Land Reform; Mr. N. Bouchetata, Director of 
INRAA; Dr. D. Alloum, Director of Vegetable Production, Ministry 
of Agriculture and Land Reform; and Mr. H. M. Louhibi, General 
Director of Algerian Cereals Board (O.A.I.C.). 

Mr. Boukli requested assistance from the Ford Foundation and 
CIMMYT, to strengthen the research component of the Algerian 
wheat program by assigning CIMMYT staff to work alongside 
Algerian scientists. He also asked for training fellowships at 
CIMMYT, Mexico. Mr. Boukli indicated that a request for assistance 
with the extension program had been forwarded to UNDP through FAO. 

Subject to the approval of Dr. N. E. Borlaug, CIMMYT Board of 
Trustees and the Ford Foundation it was agreed that CIMMYT would 
assign 3, and possible 4, wheat scientists to assist the Algerian 
wheat research effort in September 1971 for a period of two years. 
Fellowships and study awards would also be included. 

A subsequent visit by Dr. Borlaug in June confirmed these arrange
ments which were then finalized and approved by the Ford Foundation 
and CIMMYT Board of Trustees. See Annex 2. 

2. Training 

During 1971, at the request of the Algerian Ministry of Agriculture 
and Land Reform, and with funds provided by the Ford Foundation 
the following Algerian scientists were provided in-service training\ c--l 
at CIMMYT in Mexico: l \ 

Mr. Noureddine Bouattoura Breeding - (January-July) 
Mrs. Fatima Bouattoura - Breeding and Chemistry (January-July) 
Mr. Belahouel Belhakem - Production - (January-October) 
Mr. Mohamed Laddada - Production - (January-October) 

To assist the Office of Cereals (O.A.I.C.) to build a team of 
adequately trained men to handle the wheat seed production program, 
three trainees were sent to India to the Tarrai Seed Company for 
a seed production and certification course. These men were: 

Mr. Said Ferhat, Chief of the Seed Section of O.A.I.C. (May-June 
1971). 
Mr. Moncef Chengual, graduate technician, Seed Section 
O.A.I.C. (May-October). 
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Mr. Abdelyakine B. Lehocine, graduate technician, Seed 
Section O. A. 1. C. (May - June). 

3. Program Initiation 

Staff selection, program details and provlslon for logistic support . 
were worked out during the latter part of 1970-71 period. However, 
the details will appear in the 1971-72 report which covers the first 
full year of operations involving CIMMYT staff stationed in Algeria. 
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SOIL FERTILITY STUDIES ON WHEAT IN TUNISIA 

I.. INTRODU CTION 

The soil fertility section of the Accelerated Cereals Production 
Project (ACPP) was started in 1968 •. It was designed to study the 

. fertilizer needs of newly introduced, semi-dwarf wheat varieties orig
inating from Mexico along wIth the traditionally grown Tunisian vari
eties. 

Four years of extensive experimentation have now been com
pleted in the northern, more favorable rainfall area of the country. 
Experimental efforts have been concentrated in the gouvernorates of 
Beja, Jendouba, Kef, SIzerte, Nabeul and Tunis

J 
which lie approx

imately between 36 0 and 37040 north latitude. Most of the wheat 
grown in this area is not irrigated and received an average annual 
rainfall ranging from 300-700 mm .. 
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II. CLIMATE AND SOILS 

A. Climate 

Tunisia has ,a typical Mediterranean clir'nate with dry, hot sum
mers and moderate winters. Most of the rainfall occurs between 
September and MClY and decreases rather uniformly from north to 
south, except parallel to the Algerian border. Generally, only the 
area north of a line corresponding to approximately 400 mm of annual 
rainfall is suitable for extensive cereal culture. 

, The Mediterreanen-type climate is generally quite conducive to 
wheat production . The wheat is planted in the fall and is favored by 
the cool temperatures and low eVapo-transpiration rates. This re
sults in more favorable moisture-yield relationships than can be ob
tained in many other parts of the world~ However I there are some 
problems associated with this type of climate that can affect wheat 
yields and research results even in the normally more favorable rain
fall zones ~ They include: 

" 1) Distribution and frequency of rains 
. , 2) Frost damage during early spike formation and anthesis 

to early maturing varieties 
3) Hail damage during advanced growth stages 
4) The occurrence of hot, dry winds (sirocco) which arise 

from the Sahara 
5) Long cloudy, wet periods may lead to disease los~~ es

pecially from Septoria under cool conditions. This also 
leads to nitrogen 'loss through leaching and denitrification. 

B. Soils 

The soils of Tunisia have been heavily cropped for several cen
turies. Organic matter values from soil samples taken in the wheat 
area normally range between 1-2 percent. Values approaching 2.5 
percent have been obtained from a few exceptionally good farms 
where green manure crops are included in the rotation. It is now 
widely recognized that a large percentage of the farm land no longer 
supplies enough nitrogen to sustain high crop yields without supple

mental nitrogen ~ 
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Most Tunisian soils have been formed from calcereous sedimen
tary parent material and are high in calcium. The Medjerda River 
drains several of the productive wheat areas including Jendouba ~ Sou 
Salem, Testour, Medjez, Teboursouk and 5idi Tibet. Here the 
soils are formed from recent alluvial deposits and have had little de
velopment~ Their texture is usually fine~ The lower areas including 
Pont du Fahs, Gafour, Le Kef, etc. are occupied by slightly devel
oped alluvial soils. 

Most of the productive soils are SO cm to more than tvvo meters 
deep and are fine textures 0 Soils are expected to be low in available 
phosphorus and gencJ""ally have pH values between 7 05 - 8 • 

. . . 
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Ill~ FERTILIZER PROGRAM 

A~ General 

The fertilizer research program has been designed to vvork 
towards three goals: 

( 1 ) Research 

'{2} Training 

of an applied adaptive nature to answer 
practical farm type production questions 
concerning fertilizer needs. 

of engineer counterparts and lesser quali
fied technicians in the principles of experi
mentation from the planning of experiments 
to the analysis and interpretation of resuhs 0 

(3) Demonstration - research trials are specially designed so 
they can be used for farmer demonstration 
purposes on field days. Extra treatments 
are sometimes added that have no research 
value, but are very demonstrative for far'm
ers, such as applying nitrogen at a later 
than recommended date 0 

Several types of fertilizer experiments and simple demonstrations 
have ' been implemented since the inception of the program. Most of 
the trials have involved nitrogen rates either singly or in combination 
with other elements. EXamples of the experimentS and demonstrations 
condu cted inclu de: 

(1) Rate and date of nitrogen application (RON) 
(2) Comparison of three different sources of nitrogen at differ

ent rates (Forms of N) 
(3) Nitrogen, phosphorus and potassium at different rates (NPK) 
(4) Comparison of bread and durum wheat varieties at different 

nitrogen rates 
(5) Phosphate rate and method bf placement 
(6) Simple phosphate demonstrations 
(7) Simple micro-element demonstrations 

B. Experimental Results 

The results of the fertilizer trials have been greatly influenced 
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by the tremendous fluctuations in the weather pattern from season to 
season.. Given below are the experimental mean yields obtained over 
the past four seasons with the total average rainfall data over nine 
stations: 

Number of 
Crop Year experiments 

1968-69 5 
1969-70 21 
1970-71 25 
1971-72 31 

Experimental 
mean yields 

in qX/ha 

24.7 
32.9 
30.7 
37.1 

Total average 
rainfall over 

9 stations 

293.0 
638.2 
501.8 
505.4 

The 1968-69 season' was extremely dry with rainfall figures 
50-70% of normal;, Total rainfall figures for 1969-72 were near the 
average except that in 1969 ... 70 there were extremely heavy rains in 
the fall with normal rainfall thereafter;. The 1970 ... 71 season was 
characterized by high rainfall in January und February with a rather 
dry spring. This season received nearly average rainfall each month 
throughout the growing season, which explains the high experimental 
mean yield of ,37.1 qX/ha for 1971-72. 

Nitrogen responses have been very pronounced in most of the 
trials conducted heretofore.. For example, during the 1969.~70 crop 

'season 1 yield increases from nitrogen ranged from zero to 23 .. 4 qX/ha 
(0-308%) depending on the level of buse fertility J soil depth, preceding 
crop and rainfall. A 7.1 qx/ha average yield increase (26%) was 
obtained from the use of nitrogen on 21 experiments at the recommend
ed rate as compared to the check. 

For the 1970-71 season, a yield increase of 10 '.3 qX/ha was ob
tained when comparing the highest yield treatment with the , check over 
28 experiments. This represents an average yield increase of 37%. 
Yield increases from nitrogen usage ranged from a minimum of 2.2 
qX/ha to a maximum of 24.2 

The 1971-72 season wus the most favorable for wheat produc
tion since the inception of the ACPP.. This season the average yield 
for 31 experiments wus 37.1 qX/ha. The averages for the maximum 
yield and check treatments were 44.8 and 33.5 qx/ha respectively. 
This represents a net increase of 1 t.3 qx/ha, or a 33.7% increase 

from nitrogen usage. 

Experimental data for the three major elements (nitrogen, phos-
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phorus) potass ium) have been collected from the three rainfall areas 
(+500 mm, l~OO-500 mm) -400 rnm), vapious soil types and depths 1 

different crops in the rotation, various varieties of wheat (durum and 
bread) and numerous micro-climates. Discussed below are some of 
the experiences gained in the past four years that are considered to 
be the highlights of the research program ~ It is from these and other 
experiments that the farmer fertilizer recommendations that follow in 
this report have been refined and substantiated. 

1 ~ Effect of rotation practi9cxd on wheat yields including wheat, for
age, weed f::dlow 

The r:'otation followed by the farmer is a very important factor 
in wheat prod..Jction 0 Some preceding crops such as a cereal for-

o , 

age crop (oats and vetch) or weed fallow leave the soil with a very 
low base nitrogen leve!.. The data below indicate the importance of 
applying nitrogen at seeding time J or in equal proportion between 
seeding and tillering, if good yields are to be obtained. Nitrogen ap
plications made at the jointing stage result in little yield advantage 
when the base fertility level is low. This is mainly because nitrogen 
supplies are insufficient to promote good plant tillering and development. 
(See tables on next page~) 

2~ Effect of rotation practiced on wheat yields including clean fallow:t. 
legum inous crops 

Wheat following other crops {green manure, sugar beets} or 
weed free winter fallow in the rotation, that in Tunisia \ usually leave 
the soil nitrogen level high, will give excellent yields without the ad
dition of large quantities of nitrogen. The data from the eXperiments 

reported in tables 2.a and 2.b indicate that with wheat following a ro
tation as mentioned above the nitrogen rate may be reduced by nearly 
one-half. Moreover, the date of nitrogen application has little influ
ence on wheat yields since there already was enough soil nitrogen 
available to carry the plants through to the jointing stage. 

3. Effect of high rainfall and saturated soil conditions on wheat yields 

Nitrogen efficiency and corresponding wheat yields under dryland 
farming conditions are a direct function of the timing and amount of 
rainfall. Normal plant growth and development may be restricted by 
either deficient or excessive soil moisture at any growth stage. The; 
data in table 3 exemplify how nitrogen loss from excess moisture 
(leaching and/or de nit .... ification ) may seriously reduce wheat yields. 



1 .a ~ Wheat following wheat 

This table illustrates also the point that the rate of nitrogen ap
plication is of primary importance in obtaining high wheat yields ~ 
The form of nitrogen employed is of little significance as are the dif

'ferences between application dates when the total dose is applied by 
tillering time (2-3 tillers/plant). 

Treatments 

Form of N 

( NH4)2S 04 
NH4N 03 
CO (NHZ) 2+NH4N03 
CO(NH

2
) 2 

CO( NH2}2 
( NH4}2S 04 
( NH4) 250 4+NH 4N03 
NH4N03 
CO(NH2)2+NH4N03 
CO(NH2 )2 

( NH4) ZS04+NH4N03 
(NH4 )Z5 04 
CO( NH2)2 
NH4N03 
( NH4}2S 04 
NH4N03 
CO (NH2) 2+NH4N03 
(NH4)2504+NH4N03 
NH4N03 
CO(NHZ)2 
(NH 4 )2S 04 
( NH4)2S 04 
NH4N03 
CO(NHZ)2 
Nitrogen - 0 - check 

Rate of N 
(kg/ha) 

120 
120 
120 
120 
120 
120 

120 
120 

80 
80 
80 
80 
80 
80 
80 
80 
40 
40 
40 
40 
40 
40 
40 
40 

-

Time 
applied 

s 
S 

S/T 
S/T 

S 

S/T 
S/T 
S/T 
S/T 
S/T 
S/T, 

S 
S 

S/T 
S/T 

S 

S/T 
S/T 
S/T 
S/T 
S/T 

S 
S 
S 

-
Source: Essouman, Beja - 1969-70 

Experiment: Forms of nitrogen 

I -

Mean yields 

qX/ha 

38~Oa 

35~8ab 
35,,4ab 

35.0ab 

33.7abc 

33" 1abc 

3t.8abcd 

31.2bcde 

29'.6bcdef 

27,; 8cdef 

27.7cdef 

27. t def 

26 0 3ef 

26 00 ef 

24 0 3 fg 

24
0
0fg 

19.1 gh 
18.89h 

18.59h 

18.29h 

16.4h 

16.3h 

t 6.1 h 
15.5h 

, 7.6i 

Variety: Inta 66 
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1.b. Wheat following a forage crop (vetch and oats) 

o Mean Yields in QuintE\Js per Hectare 

Dstes af I Rates of nitrogen (kg/ha) Means of 

Application 0 33 67 90 133 Dates 

Seeding 18.3d 24 0 9 c 26.5bc 29~9ab 30 .L~a 26 00AB 

Tillering 19 0 8c 2200bc 24.7ab 26.6a 28.3a 24.3BC 

Seeding/tillering 21 .'+c 24.3bC 26 0gb 30~6a 33 09a 2704A 
Jointing 18 0 4b 23.2a 25.3a 24.9a 24.3a 23.2

C 

Means of R:::ltes 19.4 23 ~ 6 0.25~ 8 28.0 29.2 25.2 

Source: Gasset EI Bey, Mateur - 1969-70 Variety - Inia 66 

1 .C o Wheat following weed-free fallow 

Mean Yields in Quintals per Hectare 

Dates of Rstes of nitrogen (kg/ha) Means of 

Application 0 22 45 67 90 Dstes 

Seeding 18.1 22.1 25.2 26.;.7 27.4 23.9 
Tillering 16.1 2000 :1 23.7 25~6 28~3 22.8 
Seeding/tillering 13.5 18.2 22.1 25 0 5 26 0 4 21 .;. 1 
Jointing 13.6 18

0
.2 19.3 20.9 21.6 18.7 

Means of Rates 15.3 19~7 22.6 24.7 25.9 21.6 

1969-70 Variety - Inia 66 



\ 

2.a. Whoat following a good , clean winter fallow 

Mean Yields in Qunitals per Hectare 

Dates of Rates of nitrogen (kg/ha) Means of 
Application 

0 22 4S 67 90 D~tes 

43'.1 b 
I 

Seeding 50~4a, 52.4a 52.4a 56.1 a I 50~8 

Tillering 47~2c 49~7bC S6~8a, 55.0ab 59.3a 53.6 
Seeding/tUlering 45~6c 49;,5bc 51 ~ 1 abc 52.7ab 56~8a 51 ;, 1 
Jointing 46.5

c 49;.5bc 53.3
ab 

53.4ab 55~9a I 51.7 

Means of R''31tes 45 06° 49'.7C 53.48 53.38 57 .OA I 51.8 
, 

Source: El Marja, Pont du Fahs - 1971--72 Variety: Inia 66 

Preceding crop: V.ftnterfallow~ weeds well controlled 

2 ~b;. Wheat following chick peas 

Mean Yields in Q...Iintals per Hectare 

Dates of Rates of nitrogen (kg/ha) Means of 

Application 0 22 45 67 90 I D,~tes 

Seeding 39'.4c 43;.7bc '42;.5bC 46;.3ab 50'.la 44;.3 
Tillering 37;.1 c 43;.7 b 45;.l b 52;.2a 53;.7a 46;.3 
Seeding/tillering 35 0 7 d 45;.3bc 41.9c 48;.7ab 53..1 a 44~9 

Jolntir.g 36 0 6
d 

42.8
c 

47;.5b 54.5a 53~8a 47~0 

-
Means of Re.tes 37.2° 43.9C 44;.3C 50048 52;'7A 

45.7 

Source: Zaafrana, ' Le Kef 1971-72 Variety: Siete Cerros 

Preceding crop: chick peas 
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Apparently, the nitrogen applied at seeding was lost, as there 
was no significant yield advantage o However, applications made at 
the tiJIering

t 
jointing or 1/2 seeding, 1/2 tillering stages resulted in 

significant yield increases. These data explain why the nitrogen ap
plied in the high rainfall areas (+ SOO mm) should be done 1/2 at 
seeding and 1/2 at tillering. 

Table 3. Mean Yields in Quintals per Hectare 

, 
Dates of I Rates of nitrogen (I<g/ha) Means 

Application i 0 33 67 90 133 Dates 

Seeding 29.7 33~S 34.9 34.4 32.S 33~0 

TlIlering 29~Ob 37.3a 40.3a 38.9a 40.8a 40;,8 
Seeding/ ti II ering 31 .1 b 34.4ab 39 ~ 1 a 41.Sa 40;.°8a 37;.4 
Jointing 26;.4b 3S ;. 2a 33;'Oab 33.0ab 32.Sa b 32.0 

Means . of R:ates /29;.0 3S;.1 36;.9 36~9 36;.7 34;.9 

Source: Zaouch~ Mateur t 970-71 Variety: Jnia 66 

4;. Effect of Septoria on wheat yields 

of 

Sometimes cool temperatures accompany the high moisture condi
tions which result in nitrogen loss;. This set of conditions is also fav
orable for certain plant pathogens, such as Septoria (Septoria trilici). 
The data below indicate the magnitude of loss that can be expected 
when Septoria attacks susceptible varieties such as Florence Au rore 
and Inia 66. 

Table 4;. Mean Yields in Quintals per Hectare 

\!ilrieties 
Rates of nitrogen (kg/ha) Means of 

0 33 67 90 133 
Varieties 

Florence Aurore 9.8 12.8 1t.4 14~4 16;.~ 12;.9 

lnic:t 66 16.7 17.0 17;.7 b 18;.4 19.7 17;.9AB 

Soltane 22;.7b 26.~b 28;.Sa 30.9
a 

32.S
a 

28.2A 

Utique 2S;.8b 27.8ab 32.Sa . 31.6ab 33.2a 30.1 A 
.. 

Source: Neffat, Mateur 1970-71 
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Moreover, the data indica-te the importance of bu ilt-in disease re
sistance. The susceptible varieties responded only slightly to the addi": 
tion of nitr'ogen J whereas the more resistant varieties responded more 
favorably and produced yields nearly double those of the susceptible 
types. Improving the nitrogen fertility level of the soil offered little ben
'efit to the susceptible plant types in combatting the disease. 

5. Importance of variety grown in obtaining maximum yields 

Several eXperiments have demonstrated the high yield potentiel of 
the short stemmed wheats under good growing conditions. In the data 
below the local variety ~ Florence Aurore~ gave good yields of approx
.imately 40 qX/ha, averaged over the five nitrogen rates. However, 
under the same excellent growing conditions the yields of the short stem
med wheats tended to be, higher at- the zero nitrogen level and also at 
the other nitrogen rates'. Yields of the short stemmed wheats were 
3.7 to 10.5 qX/ha more than Florence Aurore. 

Table 5. Mean Yields in Q..jintals per Hectare 

. . . . 
(kg/ha) 

Means 
Varieties Rates of nitrogen 

of 
0 22 45 67 90 I Varieties 

Florence Aurore 39.0 39.7 40~ 1 42~8 40.8' 40~5C 
,·Inia 66 47~7 51.0 50.7 53.1 52.1 51.0A 

Soltane 41 ~4 42.8 44~7 44~9 47.0" 44~2B 
Utique 45~6 48 0 6 48.3 49.9 47.8 '48~OAB 

Source: EI Amel, Pont'du Fahs - 1970-71 

6. Effect of lodging on wheat yields 

The data below demonstrate the importance of straw strength in 
ove~coming lodging losses when wheat yields are being increased 
through improved fertilizer practices. The varieties Zaafrane and 
Utique have good straw strength and yielded well even at the high nit
rogen rates. Florence Aurore, Mahmoudi and INRAT 69 all suffered 
yield I~ss as a result of lodging at the higher nitrogen rates ~ This 
effect was marked because of the high residual nitr'ogen in the soil. 
The new Tunisian durum INRA T 69 has fainly good straw strength , . , 
with yield potential in the realm of 50% more than the traditionally grown 

variety Mahmoudi. 
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Table 6. Mean Yields in Q..Jintals per Hectare 

Varieties 
Rates of nitrogen (kg/ha) Means of 

0 33 67 100 133 
Varieties 

Zaafrane-BW 4S.0b Sl ~4ab S7.7b 59.2a 58.3a S4.3A 

Utique-BW 44.0b 50.2ab 56.6Cl 55.Sa 52.2ab 51.sA 
lnia 66-BVv 44.3 46~6 50.0 48.0 47.1 47.2

B 

Fl. Aurore-BW 33.4a 30~Oab 21 0 7b 24.3ab 22 0 7b 26.4° 
INRAT 69-DW I 49 ~8ab 52.0a 41.9b~ 40~3c 34.3c 43 0 6 B 

Mahmoudi-DW 138 ~ 1 a 37.0a 29.7ub 25.8b 25.4b 31.2
C 

, Means of Rates t 42.4
AB 

44.5A .42.9
AB 

42.0
AB 

40.0
B I 42.4 

BW - bread whea t DW - durum wheat 

Source: Ben Frija, Beja - 1971-72 

7. Results of form of nitrogen experiments 

Experiments comparing three sources of nitrogen
2 

viz~ ammonium 
nitrate I ammonium su !fate and urea have not shown any significant yield 
advantage for one form over the other. The higher nitrogen content 
per unit of weight gives urea an advantage over the oth~r two forms if 
farmers incorporate it into the soil. Ammonium nitrate is recommend-

\ 

ed for the tillering application because the nitrate portion has maximum 
availability and ammonium nitrate is less subject to loss through vola
tilization than urea~ Amonium sulfate offers no particular advantage 
since the soils in Tunisia have sufficient sulfur for cereal culture. 

8. Results of nitrogen, phosphorus 1 potassium (NFK) experiments 
and phosphate rate and method of placement trials 

Nitrogen I phosphorus J potassium' experiments and phosphate rate 
and, method of application trials have shown no significant yield response 
to phosphorus. Soil tests for available phosphorus and potassium show 
sufficient quantities for the wheat crop 0 Apparently there has been an 
accumulation of available phosphorus due to low grain yields and annual 
applications of phosphate. The recommendation is to apply phosphate 
at a rate which will maintain the present favorable level as this element 
could become a limiting factor in the production of the t'ligh yielding 
wheats. Higher yields will tend to reduce the supply of phosphate by 

removing more from the soil each crop year than has previously been 

needed. 



- 13 -

9. Micrc.--element experimental results 

The addition o! micro-elements has not resulted in yield increase 
in either experiments or farm demonstrations. The micro-element 
(boron J copper, zinc, manganese, molybdenum) fertilizer used was 
part of ammonium ortho-phosphate. The Check fertilizer was also 
ammonium ortho-phosphate, but without micro-elements added. 
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IV. FERTILIZER CONSUMPTION IN TUNISIA 

The table below shows nitrogen and phosphorus consumption in 
Tunisia since 1961. The fig.Jres are for pure nitrogen (N) and 
(P205) phosphorus. 

Year N (tons) P20S (tons) 

1961-62 2,382 6,500 
1962-63 .3,.574 8,600 
1963-64 3,656 11,540 
1964-65 3,940 10,720 
1965-66 5,044 12,280 
1966-67 5,250 11,805 
1967-68 6,153 14,800 
1968-69 8,000 15, 135 
1969-70 9,400 18,858 
1970-71 13,200 19,284 
1971-72 18,425 14,925 

(Anticipated) 1972-73 22,400 

Source: Division de la Production Vegetale et de la Conjuncture 
Ministere de PAgricuiture 

Since the inception of the ACPP in 1968, the Tunisian farmers 
have rapidly become aware of the needs for and benefits derived from 
nitrogen utilization. The Tunisian Government is m~king provisions 
to have 22,400 tons of nitrogen available for the 1972-73 campaign: which 
is nearly three times the amount consumed in 1968-69. The large in
creases in nitrogen consumption have largely been brought about by far
mers applying more fertilizer to their wheat crop. It is estimated th.;}t 
50-60~~ of the total nitrogen consumed is applied to cereals, but mostly 
for wheat. 
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V. FARMER FERTILIZER RECOMMENDATIONS 

FOR 1972-73 

A. Recommended Rates and Dates of Nitr-ogen and Phosphorus 
Application for Semi-Dwarf Wheats in kilograms/hectare 

Nitr-ogen P205 
R~infull R.otation 

(45%) 
Seeding Tillering Total 

Mor-e than 1st soila 45 33-45 78-90 45 

500 mm 2nd soilb 67 33-45 100-112 45 

400-500 mm 1st soil 33-45 22 55-67 30 
2nd soil 45 33 7.8 30 

Less than 
1 st soil 22-33 22 44-55 30 

400 mm 

Irrigated - 67 45 112 67 

a Wheat following winter fullow that is well cultivated 1 or a legum
inous crop that is harvested 

I? Wheat following wheat, forage or winter fallow that has been used 
for pasture 

B. Recommended Rates and Dates of Nitrogen and Phosphorus 
Application for Durum and Traditional Tunisian Bread \tVheat 
in kilograms/hectare 

Rainfall Rotation 
Nitrogen P205 

Seeding Tillering Total 
(45%) 

More than 1 st soil 33 22 55 45 
~OO mm 2nd soil 33 33 66 45 

400-500 mm 1 st soil 22 22 44 30 
2nd soil 33 22 55 30 

Less than 
t st soli 22 22 44 30 

400 mm 
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NITROGEN 

1 • High rainfall areas (+ 500 mm) 

Nitrogen applications should be made according to the table with 
45 kg/ha being the minimum rate to apply at seeding. The tit
lering application should be made only if soil moisture conditions 
are favorable ~ If moistu re is limiting, the tillering rate shou Id 
be reduced accordingly . In the high rainfall areas there is a 
risk of nitrogen loss if large quantities are applied at seeding,. 

2. Intermediate rainfCll1 areas (400-500 mm) . 
There is usually a yield advantage in splitting the nitrogen appli
cation between seeding and tillering" Furthermore, this proce
dure reduces the 'economic risk because the farmer is advised to 
reduce or omit his investment in the second application if at that 
time his potential yield is threatened by drouth, poor stand or 
some other limiting production factor. The same principle applies 
to the regions with less than 400 mm of rainfall ~ 

3~ Low rainfall areas (- 400 mm) 

For the rainfall areas where moisture is limiting, it is also better 
to split the rate of nitr'ogen between seeding and tittering. The 
tiJIering application should be made according to the rainfall. If 
the rains are light and soil moisture reserves low I it is advisable 
not to apply the topdressing. 

Note: A ge,neral "rule of thumb" is to apply the nitrogen topdressing 
at titlering only if the total rainfall between September 1 and 
January 31 is in excess of 250 mm and soil moistu re reserves 
are favorable ~ 

PHOSPHORUS 

The recommendation is 30 kg/ha of P205 in the regions receiv
ing less than 500 mm' , of rClinfall each year. The phosphate 
must be applied before seeding and worked into the soil to a 
depth of 10 to 15 cm because it is normally broadcasted. For 
the areas receiving more than 500 mm J the rate of P205 re-

" ", commended is 45 kg/ha. 

! ': ; .'-, \ . 
. : . . .,) . 

I . I . 
• :: . t., , ~. ~: ~. 

~ - ' ... 



ANNEX? 

GRANT REQUEST , 

"nIEAT RESE;\RCil, TRAINInG A,ND PRODUCTION 

NORTH AFRICA 

Background I:lnd .Justificati.on 

On August 29th, 1968, a two-year grant of $293,000 to th~ International 

Haize .and Uheat Improvement Center in Nexico (CUn·fiT) was approved for 

a wheat research and production program in North Africa and a maize 

improvement program in the United Arab Republic(l) (680-0048). These 

projects were conceived as integral parts of tbe Foundation's regional 

effort to increase food production in t~le dry1and and irrigated areas 

of the Hidd1c East and Norte. Africa through tl-.e Arid Lands Agricultural 

Development Program (ALAn) headquartered in Beirut. 

Under t~e initial grant, CHum lolas awarded $218,5'00 to provide expertise, 

technical backstopping, and a small amount of equipment and scpp1ies to 

support tl:e first stage of a phased (ive-year program for the introduction, 

adaptation and dissemination in Tunisia of improved, high-yielding 'W~'lcat 

varieties (tile so-called "Hexican" wheats), in collaboration with the 

Tunisian Government and USAID. On November 19th, 1970, 11 first supple

mental grant of $233,700 was approved for one-year to consolidate and 

continue the exi.sting :?rogram in Tunisia and to enable cn~ to extend 

limited training and tect.nical advisory services to Algeria in preparation 

for t!!e possible launching of a full-scale cooperative program in that 

country. 

(l)Since the maize producti.on program is being funded 
under e separate action. 

r-
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The pioneering nature of the attempt to apply the Green Revolution f07: 

the first time on a large-scale to dryland agriculture; its potential 

relevance to other developinG countrie:: w~·.ere wheat can be grown 

economically under minimum rainfall conditions (300 - 700 ~m); the 

promising results achieved to datc in both Tunisia and Llgeria; tl·.e 

central · role of t~!e cereal sector in their agricul turcl economies, 

employment and consumption patterns; tILe strong i .nterest displayed 

at tl".e l;'ighest lcvel by bot~ Governments and tl.eir der.lOnstl"ated 

willingness to collabotate together in tl:: is spl.ere; the existence 

of a sci.entific "brcal<t(.roug~.", in ti!e form of t1-.e new W~leat varieties 

and t~e associated tec~nolog~ and of an experienced organization like 

CIl1HYT to assist in tlieir adaptation to locd conditions; the clear 

indication that furti~r development and more widespread utilizatio~ 

of these varieties, tOGether witl .. tlie appropriate tecilOology, can 

result not only in nation.:ll self-sufficiency in wheat, tl.us clir:linatinr 

chroni.c deficits arid a heavy annual import burden, but possibly even in 

the production of ~.ard whc.:lt for export - all of t!.ese factors have 

induced the Tunis Office to make the North African t-nieat. Program the 

strategic cornerstone of its agricultural work in the Maghreb. 

The second supp l emental grant proposed in this request would provide 

$l,015,l~50 for an additional two years to permit CIHltYT 

(a) to f\lrt~'ler develop and expand t~le successful program in 

Tunisia, in particular tliro,;g!l (i) the reinforcement of 

durum breeding, (i1) the initiation of a researcL program 

to identify and extend a more complete rotation system 

for the wl',-cat zones of Northern Tunisia, and (iii) t:·.e 

establisllIilent of an in-service, production-oriented training program 

for wheat technicians from Tunisil'l. nnd possibly from other 

. . nearby countries; 

BEST AVAILABLE COpy ' 
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(b) to stDrt to build up in llgeria tbe necessary nDtion~l 

scientific base and cadre of trc~ned personnel to carry 

out safely and effectively tI,e runbitious production 

program lDunci.ed by tLe Government in ti-,e 1970-1971 

crop season. 

In addition to the new supplemE!p.t being requested for CIln'lYT, t!;.e Tunis 

Office intcnds to buttress the North, African 'v:·.eat progrnm tl'.rough a 

series of small, related progrnm nctions worked out in close consultation 

with CIll'HYT and d(:scribe~ on tLe follo"ling pnges. 

Continuing underlying proGram objectives are to develop hig!.-yielding, 

discase-resistant vnrictics of both bread and durum \'l::cats adapted to 

local ecological conditions; to elaborate and disseminate the optimu~ 

package of production practices, including rotation, through field 

research and demonstration on fnrmers' fields; to train nationals 

in tLe breeding and production of \>7hc<;t, including seed t ec::no10gy; 

and to help organize and h ;r>lement effective coordinated production 

programs \ILtL a view to nchieving ·nationa1 self-sufficiency in w~leat 

as soon as possible. 

TUNISIA 

The .Government of Tunisia saw ir.. the high-yielding \-7heats a possible 

solution to the country'~ persistent cereal deficit, which in 1967-68 

amounted to 333, COO tons of bre~d W~leat nnd 81,000 tons of hard ,,'heat . 

It initially favoured tl.e ir.;!Tlediete SOlving of as !r.UC:·L imported seed 

. of ;-dgL-yieldi~g varieties to as large an acreage DS possible. 

Foundation and CIlU1'iT advice focussct:! 'lttention on t!.e basic 

importance of adaptive resenrch and testing resocrces, adequcte 

REST AVAILABLE copy , r 
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Governmental structure and trained indigenous personnel capable of 

organizing a national production program ~:ld of meeting ti.e vast 

range of probler.ls thct can accompany tLe massive introduction of 

new germ~plcs/ll into a different ecological environr.lent. 

The modified plans dratoffi up in 1960 envisaged a five-year period in 

which, as ad<!!)tive research pcrr.litted, progressively larger areas 

would be planted with tl:e improvecl varieties, wI1ile Tunisi~n technicians 

\-lere being trnined to assume tile profcssionai and managerial responsi

bilities of ti~c program. . It was hoped taat yields from an anticipated 

total of 740,000 acres sotm t=> the ne", varieties in 1973 or 1974 \lould 

make t!-.e country self-sufficient in "l!.eat, tLereby meeting one of the 

program's major targets. 

To plan and il1lplement the program, the Tunisian Hinistry of I.griculture 

established a vertically integrated l-,liellt project l'lhic~. nOlY comprises 

four sections (1) : genetic!), prodl!ction management (t"l-.ich yln1 include 

t!.e new rotation v1Ork) , fertility and extension. It ~!as not yet been 

decided wl:etr.er a net-.7 section will 'be cre~ted to bmdle the e}~p~nded 

in-service production treining progrnm or whetr.er tr.is responsibility 

will be assigned to the extension section. Alt!lough the project IS 

structure is widely credited with facilitating effective operations, 

experience hes stown tLat still greater edministrntive flexibility 

nnd budgetary autonomy are desirable. The Minister of Agriculture 

has, ti"erefore, taken t!.e decision - effective in Jc:muary 1972 - to 

transfer the wheat project to tile National Cereals P,oard, ,,,here it 

will constitute a self-contained tecimical unit. The Board is a public 

body vested by the State t-lith a monopoly in tt.e purci.asing, storing, 

0 ,> ,Tl".c irrigction section, wIdc:: never played more t:.an a minor role 

in a country where leGS then 2~~ of ti.e arable lend is irrigatecl, 

was disbanded in 1971 with t~e dc~'rture of the UShID expert. 

BEST AVAILABLE COpy " 
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importing and marketing of cereals. Its autouomous st.:ltcs .:lnd 

financial resources nre expected to give t~e project th~ necessary 

flexibility nnd funds to cope wit~ expanding activities end to 

repl<:!.ce the generous UStlID contribution to operating costs, whid, 

is being grndually phased out. 

The Tunisian stnff a~signed to the project has grown to approximately 

96, of wltiCt~ h<!lf are :2grorlOr.lic engineers .:lnd technicians (1). The 

Government is also providing researc~l and ex;)crimcntction facilities, 

including t~.ose of the 'National rnstit:Jte for :.gronomic Rese<lrc:: 

(INRAT) as well as office costs (lud operating expenses for cquipment 

and ve~ic1es. Excluding t~e services end facilities furnis! .ed by 

INRAT and the seed cooperntives, Goverl1r:lent appropriations for the 

project throug}1 calendar 1971 are estihlated at the equivalcnt of 

$4G6,000. 

The Foundation's e.ssistnnce during the first t,vo years of the project 

was aimed primcrily at s:Jpporting tLe development of the rcseercl 

component. It provided for the services of three Cn:I-m'scientists 

in ti!e fields of genetics, prod:Jction mancGement and fertility; in 
I 

November 1970, an extension specislist, formerly with the USAID group 

assigned to tte project, joined the CUi:lYT team. The Foundation tas 

nlso borne t:.e costs of consultants, s:lOrt-term travel awards, essential 

a&ninistrative services end n limited qucntity of equipment for the 

CIHHYT teem in Tunisia. During the first t,",o YO.:1rs only, prevision 

wcs elso made for the assignment of rl training specialist 'at CHmYT 

to supervise training programs for North Africans. 

AID scpport has focussed on the provi:;ion of funds for t:1e p:Jrc~.ase of 

seeds, fertilizers, insecticides, eq\!ipmcnt and ve:"~cles • . During the 

(1) 19 agronomic engineern, of W'dC~l six joined tho project in July 
1971, cnd 29 <!d1oint~ tcc: t:isucs. 

BEST AVAILABLE COpy 
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first two years of tl-.e program, it also supplied a staff man to 

supcrvlse these inputs, t\-.'o specialists in extension and one in 

irrigation. Turn-over, recruitment eifficulties and the tr~nsfer 

of the remaining extension speci,alist to the CU1!1YT team lieve 

resulted in a Marked reduction of AID technici~ns assigned to the 

Project dut'ing the tLird year. The arrival of an AID agronor;list/ 

agricultural economist is expected. AID is funding a substantial 

felloHs~1ip program to train local staff. 

The total dollDr amount .nl1ocated by AID for the first t!ll.-ee years of 

program operations is $.1,H12,000. In addition, the equivalent of 

$548,000 in local funds have been made available under U.S. Public Law 

480 for t!1e construction of a new Headquarters building, a \-1l1rehouse 

and a greenhouse., .and to- support lor.al currency c>~penditures. 

Coordination of program inputs is ensured ti,rough an informal committC2 

which groups the Tunisian Director o~ the Hheat Project, tile Chief of 

the Agricultural Division of AID, t!.e CIlIHYT team leader, and a 

rapresentative of the Foundation. T~:e coomittee r.as direct access 

to the Secretary of State for Agriculture. 

The introduction and development of ti:e :ligh-yieldins, disease - resistar.t 

varieties has proceded at a very satisfactory pace. A Vast program of 

genetic research on soft wheat has been carried out in collaboration \dt:. 

INRAT, while improvement "lork Las be~\ln On 'durum ,.,l,eets and feed grains. 

As a result, Tunisia ,l:as developed t!1ree new varieties of soft wLeat' 

with yields equivalent to, or greater t!1an , tI le best introduced varietic5 

and incorporating greater resistar.ce to Scntorin and mildew; tltese new 

lines have been given Tunisian n~mes and are being multiplied for relcnse 

as ne~'1 varieties. INRAT t~ as relee!"~~ :0> durum wheat va~iety, n~RAT 69, 

BEST AVAILABLE COpy 
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"lhicn is equal in perforn,ancc to the best dtir~m introduction frcm 

Hexico. 

The activities of the l;cnetic section !I .. ve incrcac~d geo::lctrica11y. 

The t&b1e bc10\'1 sUIl'r.larizcs its ~ork durine the 1970-1971 crop season 

Sqft Duru!r. 
Hheat!: ,.7:-, e :l t !J 

Tritica1es Barley 

Crossing B10cl~s and 
Observation t·;urseries 10,899 394 50n . 
Yield Trials 798 IT7G 16 96 

1-!·.!1 tip lica tion 55 10 

Total Introductions from 
hl:road 8,13/. 607 275 

Notwithstanding poor weather conditicn~ in 1?68-1S69, extensive f100dq 

in September 1969, t~e unsettling eff!cts of the reversal of the 

';overnn:ent' s agricl~ltura1 cooperath-e progralil in 1969-1970, and late 

arrival of the rains in the 1970-197 1 ~eason, the production program 

has dc-./eloped on sC:1cd·,lle. Res1.:1ts or,; slto,·m in tl:e following table 

Av. Yie1<! !ncre.cse 

Year Area So,m To Production Improveo Over. Av. 
Improved Varietics Itr:proved Var. Yields Var. toca1 Vat". 

% of Total % of Total Tonsl Acres Tunisian Tons Tllni!iic:n % 
"'heat f..rea Pheat Prod. Acre 

63-69 25,325 1. 37 14,/)35 4·.lH 0.569 349.1 

69-70 132,293 5.19 100,000 22.22 0.756 429.5 

70-71 247,035 10.OO!'l) Not Yet Available Not Yet Available 

Estim .. te 
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Altl,oush production figures for the 1970-1971 crop seuson ~.ave not 

yet been compiled owing to abnorr,~ally late harvesting, tl:e improved 

varieties are expected to contin~e to show a substantial production 

differentit!ll "lit~1 local varieties. }'or ti,e reason explai.ned on page 9, 

l.o\01ever, it ts likely t\-,at averaga yields of t~,e improved varieties 

\1ill s ~.:ow a slig:' t decrease. 

Tl' e field rese~rcil and demoflstration progra;ns l.ave yielded valuable dut .. 

for defi.ning t~·c optif..!!:r" racl~age of culthyation practices to accompany 

tl.e ne'\o1 varieties. Nitrogen CO:ISt:l~ption in Tunisia has doubled in enci', 

of ti e last two years, prillcipally as a result of tLe w(:eat progr<ln. 

Overseas train:f.ng activities Lave been an important program feature. 

To d<lte, ten AID .. supportcd Tunisian technicians have completed eigl:t

month CIlf:lYT courses in "1:~ eat breeding and production, and two more 

are d:rrently undergoing training. Twelve Tunisians have undertaken 

or are still p~r~uin3 !l.Sc. studies at U.S. universities under AID 

auspices, t,,:enty-two Governnent officials, several at the policy-making 

level, [,ave visited I-iexico and tl',e United States for short orientation 

programs; seven were financed by the Foundation and the remainder by AID. 

Tunisian specialists also participated in conferences and exchange vis; t · 

to Lebanon, l~orocco, Algeria, Italy and Turkey. 

The W!leat program tas been descr i bed by the Pritr.e Hinister Hedi Nouira 

as a "model project". Farmer acceptance is generally good, and it is 

possible to discern a "sprend" effect as fertilizers are beginning to 

be applied to local varieties. 

Contin1..'ed Foundation assistance is required, hOt'lever, to ensure tliat 

the early promise is realized, and to tackle some of the new problcffis 

now arising. To ceet its progressively larger production taq;ets, t~,,\ 

BEST AVAILABLE COpy 

r 



- 9 -

the project is obliged to extend its activities from the richer, 

vnlley-botto~ lands generally under more progressive management 

into }!illy, so~etil!les marginlll zones \lhcre traditional methods 

of agriculture prevail(l). This fact underlies the emergence of 

many of the so-clliled "seco~d-generation" problems. Among the 

matters to which particular attention ffiUSt now be given, ,\·1hi1e 

contilll'ing to foster on-going ¥:6rk on soft-,,'heat, fertilizer and 

production management research (espe~ially weed control) are 

1. Deve l opment of high~yielding, disease-resistAnt, ferti l izer

responnive varieties of durum wheats 

!n view 'of the present iniporta:lce of durums to North Africa for 

consl·.mptlon and their potential for export to Et:rope in t~le future, 

CV1ilYT is proposing to shift its entire durUl:1 breeding program, as 

well e.s ti..e responsible scientist, fror:1 !lexico to Tunisia. Improved 

dun:Ul varieties are needed to mir~ iliii.ze t::e risk thet farn .ers "Till 

grndll<!lly abandon their use in favour of the more productive soft 

wLeats • 

. 2. Cered technology and pl.:mt pntholotiy 

The resident ex?ertise in these two fields needed to support the brecdine 

program \Olill be sOl.lght thrO!lgh tr.e early identification of suitnble young 

Tunisian scientists for trainir.g at CUlHYT under AID spon!lorship. 

(1) 
Plans call!> for pl£lnting lf95,OOO r!cres to the improved varictic!l 
in 1S'71-l972 nnd 71;0,000 acres in 1972-1973. If avcrngc yields 
are to be maintained nt current levels J some scaling clo~vn 0: tl'.",::;c 
targets may be necessary, as recently recon~ended by Dr. 
Norman Borlaug. 
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3. Develo~ment nnd e~tension of an integrated land use system fow 
~-..;;;..:;;..;......;..~~~~~~;;..;.;.:;...::.,;:..:.;.-,.,:;. .. ~. ;::.-;:.-=--,::. .. ~ . .. _ .. .... _.- ..... - - ... _. .- - . -- ... _-

wheat producti.on in Northern T'.mi!:a u<lsp.d on the i.ncorporation 

of annual fora~e lcgllli:es into ~~:._cY~R.t)~~g rotation 

Such a system has been evo'lved and fl,l~~~io£?s ~ft~~~~ve~y ~n. ~he ~~fI1~p~q: 

climatic conditions of Southern A~~~r,~~~, p~!~~ J~~l,lmes a£?~ &~~s~@~ 

initially irnported from the t:orth 4fr~~an ~ .egioq.. H Jl~~ !?rg~!r 

eliminated £all0\1 practices .. ,.,hj.~h, ~:n ~he Naghreb, ~ause appre~d:, 

mately 50 per cent of the w~ca~ l~n~~ ~o l~e yn~,ed every y~ar ~ ~"~ 

has substimtially incl-eascd both ~e¥eaJ ?-nd f:!t"!-~t:t~~ pro~u~~~9~, ~" 

its initial phage, thB iotation ~es~prch ,f~or~ in Tunisj.a wtlJ b, 

limited to (a) adaptati.on tri~~s 9f ~ flllr.:ber PF V~¥!~~~~~ ~f l~gl,lrn,~ 

and grasses; (b) study of th~ Cl,l~~~~?~ pr?~~~~~~ n~c~~sary ~o ~~~ab~j.sh 

effective stands of leGumes; ,nd (~) ~?mot"!-~~r?~i9"~ 9£ the b~st adapt,¢ 
(1) 

legumes so"m with the proper C!Jl~4~?~ p~a~~i~e!>,. HHl? ~pe ~pn a~r~~l!lent 

of the Government of T~misia, Cnfr·i~r ',,~n ?d~ ~~ g~ ~~ant j.~ runi~~a 

in Octob~r Dr. John Doolette, ~n Au!>~ra~~a~ ~~~~~~j,st: \l~~h ~9nsj.~erab!~ 

experience in t.1hcat!lcgulr.c !.-ota!:t9n~ ~fl~ ~ ~9rrner 9P.~{'{r ~9t"!-$uH~nt: 

in this field. Foundation headq~arter~ has ffil~porized ~~n~s to, 

~: ~. advanced purchase of the cqutpnen' Wh~fh Pr: P99~~t:!:' w~lJ ~ef~ ~ ~ 

implement his rotation pt'o~~m'~, ~n !;los~ ~9n~~<;>~~~j.0fl ~ol~th ni~~,!" 

' ., A group of five Tunisian scienHH§ ~nd t:e~!tn!~!a"$ ?r~ ~'~h~g~~e~ 

to visit Southern Australia in l.ug1,.ls\:/$ ~p~e~~e~ ~ ~71 ~p ~'~9m, ~?mq~~r 

with the rotation syste~ pra~tise4 ~h?'p, 

, . 

" 

. 
" 

.This is recognized as an ~~~ent1,?nr. 'f!:.ln?·f::~~r ¥;f?~t1~;,,?q, g¥; H!£a 

stronaly recolrlInendcd, ho\.,cVcr, that ~~~§ ~~aH~r 9f ~;-~~ g~mpR~q~~t~pn 

(1) 1-lhHe this ,",ork will be pt:'ir.,arHy MH!ct~4 ~m-iat'Ps !-n~~Ii!Cl$tn3 .~~"f~~~ 
production, it ,·rill hnve pbV!I,'>l,!§ p~p~!,~~s~~ons tor ~h~ qeye!9Pr.'~!H o~ 

anir.:al husb<indry in Ttmisj:a, 'f\le !a~~e~ !~ ~pp. Fnl:d~t'!- .,.,F ;;! fl?~~t 

large-scale U~AID ?rojc~t, vHt· !.';'.~c\.: ~~".}~F. F~!:;~eH§ wH!-~. =:::~:::-. 
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plots be increased, if necessary, by reducing their nuruber(l). 

As a separate, closely related, progra~ action, the Tunis Office 

is prepared to send two groups of four Tunisians each to a one-r.:onth 

course in extension methodology given at the Agricultural Study 

Center finenccp by SHELL at Borgo a Ho~z.::no in Italy. '1'he trainees 

selected \<lould be extension worl,ers .:lssigned to the areas ,,,here the 

main rotation experiments nrc being cArried out and could come 

eit~er from the project staff or from the National Extension Service. 

This proposed action £ol1o\-1s a joint visit to i3orgo a Hozz~no in 

Hay 1971 by the Ilead of t~le Tunisian H:leat Project, the Deputy 

Director of the National Extension Service, Dr. Keit~l Finlay of CUn'iYT, . 

the Representative and his Prograr:l f.dviser for l.griculture. 

5. Establi.::;hr:lent \olithin the Hheat Project of nn active, in-service, 

production-oriented training oroRram 

The Government of Tunisia has agreed t~lat trainees sent to CIHHYT in 

the future 'oli1l be primarily agronomic engineers concerned \olith whe<2t 

breeding, p1nnt pathology and cereal technology; USAID expects to 

continue financing such training costs for the next t",O years. At 

the request of the Goverm~ent of Tunisi3, the ~·1he.:lt Project will 

organize and ir.tplement a practical production-oriented training 

program for technicians based on trainee particip<2tion, 

with project staff, in <211 the operations needed to produce a good 

c r op of wheat - from seed bed preparation to harvesting. A Tunisian 

agronomic engineer will be assigned to the project to supervise this 

(1) 
In the 1970-1971 se~son, 260 simi>le demonstr.:ltioll plots were 
planted on privately O\med farms by two mobile tenr.ts of project 
extension \wrkers. T:ds \olaS too large a number for adequate 
supervlsJ.on, and only a!'proxi"':'It" p l ' .' 1)"~-h:>l f uere considercJ 
suitable for demonslrntion purposes. 

BEST AVAILABLE COpy Y" 



- 12 -

program and l/nl be sent to Hexico by AID to observe CH2-IYT training 

methods in action. The first group of in-service trainees is likely 

to include many of the extension workers already attached to the 

project; "lheat technicians from nei&hboLtring countries - and, in 

particular, from Algeria - may also participate. 

To provide relevant and utilizable backstopping materials for this 

and other training programs in the H~gltreb-, tile grant reques t includes 

funds for the revision, adaptation to local conditions, translation 

and publication in both French ond AL'abic of the w::~eat production 

manual currently used by CIi'L!iYT. Pa~l i13.rko, the CIi'INYT extension 

specialist in Tunisia, will assist in d~signing trie in-service train

ing program and in adapting CIH.:YT's training materials. 

As anotter distinct but supporting pro~ram action conceived in 

consultation with CHIi.lYT, the Tunis Office has enBaged tr.e services 

for one year of an audio-visual specidis t l·;ith a backgro~nd in the 

natural sciences. Miss Tarlier's re~ional assignment, to be carried 

out in close cooperation 'lith CIHHYT end t(le interested Government 

ser.vices, is to prepare visual materials, especially slides, to 

illustrate CIH~lYT's manual and for esc in the various wheat training 

programs being developed across t~e Maghreb. 

6. Reinforcement of seed production and technolo3Y services 

Priority attention must be given to the creation of an adequate 

~rganizational structure with the trained personnel and equipment 

to deal "itll seed rnultiplication, certification, treatment, storage 

and distribution problerns. At the beginning of t:.e 1970-1971 crop 

season, 20,000 quintals of seeds of t~le improved varieties with 

"Ft;r AVAILABLE COpy 
r 

r 



- 13 -

unsatisfactory germinating potential were distributed to farmers; 
repetition of such incidcntn must be avoided. Furtherr.~ore, five 
varieties - Hill AT 69 (i1D5825), A.~IANA (3T2123), UTIQUE (:JT2359), , 
SOLTANE (BT22%) and ZAAFRA~m (JT2292) - are nO'\'1 in various stages 
of rr.ultiplicntion in Tunisia. Rapid multiplication is urgent, since 
all have a higher yield potential and/or a crenter resistance to 
Septoria tllan the best introduced varieties, thus reducicg the risk 
of serious loss~s fro~ diseases. 

11ith the approval of the Tunisian und Algerial'l Governments, the 
Director . of the Tarai Development Corporution of the Univcrsi ty of 
Uttar Pradesh in Pantnagar, India, undertook a two-week consultant 
mission to Tunisia nnd Algeria in July to study end make concrete 
recommendations on their respective ~(:ed m-.:lti?lic::tion, certification, 
processing and storage problems. At Dr. Paliwal's suggcstion, provision 
has b~cn made in the new supplementary grant request to enable four 
Tunisian and two additional Al3erian t~cLnicians to gain a thorougl: 
grasp of these problems by spending eigllt montl.s in Pantnagar . 

7. Economic studies 

These are required to determine whet: .. er Tunisia c::!n , produce dl'. rurn '-lhcC'.t:=: 
of acceptable quality and at economicnlly cO::lpetitive costs to secure 
export markets in Europe. Hncro- and micro-economic studies of the 
cereal sector are also needed for the gUidance of Government policy 
makers and farmers. T~.ese stl:dies ",ill be conducted outside the 
CrHHYT grant, although it is not yet knO\VIl by whoru . 

8. Borley 

A modest barley breeding program will he continued with both native 
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types and foreign introductions in order to identify the varieties 

best suited to serve as a subsequent b~sis for an enlarged barley 

breedin3 program, once Tunisia achi~veD ~elf-f)ufficiency in ,,,,hent. 

Under conditions of lower rainfall (200 - 300 mm), barley becomes 

a more reliable crop than wi.eat and can be used for food, feed 

and brewing. 

To support the above-mentioned prog!'a:n, AID will continue to cover 

the costs of trainees sent to Cllii-iYT and of university training in 

the United Stetes. It will elso provine, bet at a declining rate, 

comr:lOdities and eqt!ipment, travel exp~nses in the Heditcrranean 

region, and dinars for local expenses and operating costs. AlDis 

contribution of $125,000 end T.D.70,OOO during U.S. FY 1972 is likely 

to be reduced to a phase-out level of apprOXimately $SS,OOO and 

T.D. 10,000 in U.S. FY 1973. Tunisian support for the project 

reflects appreciation of the fact that its adaptive research, 

production technology, extension tech~iques and particulcrly its 

in-service training experience for local specialists will serve 

as a pattern and a stimulus for the ir.lprovement of other field 

crops. The ~overnmentls contribution to the operating budget, 

estimated at the equivalent of $220,000 in calondar 1971, is expected 

to rise the following year. 

The proposed grant suppler.lcnt, covering t~le final two years of the 

initial five-year progra:.~, would provide for the continuation of the 

four CHllrlT posts in Tunisia in genetics, production management, 

fertility and extension Bnd for the addition of a fifth post in 

wi-.eat/legume rotst ion. Funds would be made available for consul ting 

services; fello,\.;rships and travel aword!'; 1:0 Australia, Uexico and 

India; preparation of training materials; and a limited amount of 

.' 
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equipment and supplies, in addition to CI}frITT field operating expenses 

and overhead. 

The necessity to continue on-going researcl". while simultaneously adding 

new components precludes any scaling doml of Foundation inputs to the 

Tunisian lIheat Project at this juncture. The long-term nature of the 

new rotat"ion component makes it probable that the Representative -

after revie'J'ing the situation - will reconu"llend furthcr support in 

1973, although 'at a reduced overall, level. 

}.LGERlf. 

The area planted to l'lheat in f.lgeria each year fluctuates around 

5.4 million acres, of which two-thirds are sown to durums and one

third to soft '-lheats. Yields of traditional varieties are low (an 

average of 0.23 tons/acre for durums and of 0.27 tons/acre for soft 

whents). Approximately 320,000 tons - or LIO,; of the country's bread 

wllcat requireMents - have to be imported annually. The chronic and 

worsenins cereal deficit, which could lCRd to an estimated $180 million 

of imports by 1980, and the fact that the cereal/fallow systc~ covers 

90 per cent of Algeria's total land surface cultivated with annual 

crops, explain the Government's interest in the high-yielding whent 

varieties. 

The first trials with Hexican wheats in Algeria were carried out by 

the National Institute for Agronomic Resenrch (niliAA) during the 

1967-1968 crop season, under the aegis of an FAO wheat expert. In 

1969-1970, field experi~ents were conducted on 12,400 acres, using 

seeds purer-ased primarily from. Tunisia. The results and the cxnmple 
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of the successful Tunisian progrClIr. led the Government of Algeria, 

under its current Four-Year Plan (1970-1973), to launch an 

aggressive program to increase and intensify ccreal production by 

introducing i~proved var i eties and techniques. Its objective 

was to achieve national self-sufficiency while reducing the overall 

cereal area and elirainating, where feasible, the exter.sive use of 

fa11m'l practi ces. Hhile the Govcrnra~nt was determined to press 

aheed vigorously with the production ' ~rogr~m, if necessary, on its 

own, prelir.:inary discussions to explore the possibilities of CIHHYT 

support were begllO as eurly as t.ugust 1969 with the Foundation's 

Representative. In .June 1970, a CIH:'iIT/Foundation fact-finding 

mission, led by Norman Borlaug, visited Algeria and was impressed 

with the country I s potential for ,,'heat groHing. It noted the severe 

shortage of trcined scientists and technical supervisory personnel 

as "le1.1 as the organ.izational Clnd administrative probler!1s likely to 

arise in implementing the ambitious plans for sot'ling l.95,000 acres 

"'ith the t:exican varieties in the 1970- g71 season. The mission, 

therefore, recommended a period of initial essistnnce limited to a 

modest !el1o\ls:tip program and occasional advisory ser\'ices. 

In September 1970, the l{in:i.stry of t.griculture nnd Land Reform (HA_~A), 

in cooperation t-lit l". the Foundation I ~ Tuni:; Officc, convened a four-day 

international conference in Algiers to consider the implications of the 

new wheat progr ants for al l of te,e H3g:~rcb. At the requ.;s t of l·L\RA IS 

Secretary-(;cneral, the CIH~WT participants prep.:!rcd a series of 

technical rEco!l~mendations for the utilizntion of the Hcxican varieties 

in Algeria bosed on relcvnnt Tunisi~n experience. The Secretary-General 

credits t Lis well-attended conference with p1cying a dacisivc role in 

overcoming the reticence to the new varieties which existed in certein 

quart,:rs and in providing a Psyc:to1ogical impetus to the nascent Algerian 

prograul. 
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To plan and implement the national production progra:7l, t:le Government 

officially established a ,rneat Project, named a director (\.;ho was 

simultaneOt.lsly Chief of the !fajor Field Crops Section of the Vegetal 

Production Division of HAltA), and created a "lheat Committee to 

provide p~licy guid~nce nnd supervision. Hembership of the Cowmitt~e 

includes the Secretary-General, BAR:'., as ChairLlan; the Director of 

Regional Agricultural Scrvl.ces, HAM; the Dir2ctor of Vegetal Prodt:ction, 

UARA: the Director-General of the 'National Cereals Board (OAIC); the 

Director General of I~RAlI; and the D:l.rector of the Project who \oms, in 

theory, directly rcs~,onsible to the Committee. Day-to-day respon~ibility 

for field operations rested with the Z·1ajor Field Crops Section, which has 

a staff of 15 technicians, inchtding one in each of the 13 wilnyas. 

Late arrival of a portion of the approxir.!ately 17,000 tons of seeds 

i~portcd from abro~d last year obliged the Algerians to cut back to 

350,000 acres the area so\.,"11 to the improved varieties; S7 percent of 

the acreage pla'nted W.1S in the so-called lIsocialist ll sector. The 

principal varieties grot·m were INIA, SIETE CEP.ROS and T03ARI, although 

Italian varieties were used on 3,300 acres. To facilitate this 

massive introduction of new varieties, th~ l-1inistry of ,Agriculture 

and Land Reform - in cooperation vith FAO - prc?ared a booklet 

incorporating the CI:rr'riT recommendations and organized special 

"sand"1ich" type courses for 1,000 chefs' de cultl:rc at five agricultural 

vocational training centres located in the muin cereal growing areas. 

The preliminary Foundation-funded efforts to help develop the technical 

competence of the project's expanding staff began in February 1971 wi~h 

the departure of an Algerian engineer and three techaicians to undergo 

CUfrfiT training in \lheat breeding, tcc:molo;;y, production ana patil0loby(l). 

(1) 
CIlI:-£YT did not use the funds ."!lloc.'!ted under the first grant 

supple~cnt to recruit and tr,in in :icxico 3 F~cnc~-s?cckinz 

candid.1tc ,for the pos t of to"-"l leader ill Algeria. 
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In l-iarch, the Project Director p<lid an orientation visit to 

Nexico, while three technici£'.ns frora the National Cereals Board 

left for India in 11.:1Y to start l.-6 months training programs in 

seed technology :It pantnagar(l). 

Although finDl hDrvest results nrc not available, yields in most ' 

areas are v~ry good. The Project D~rcctor estimates that average 

yields will be bct\Olecn 0.61 and 0.81 tons per ccre. Fnrmer 

acceptance and Governmental enth'.lsiasm arc widespreDd. Plans 

arc being nlade to quadruple the area to be planted with the high

yielding varieties this autumn, frol:\ 350, 000 acres to ov(:r 1.2 million 

acres. The Project is tooling up for this task. Arrongeraents have 

been mode to import B5,000 tons of nitrogen and 60,000 tons of super 

phosphcte to supplement local supplier.. St<lff directly associated 

with the project is ex?ected to number 120 in FY 1972, and to rise 

to 170 in FY 1973(2). 

The dynamic, aggressive and imoginntive manner in which the Algerians 

successfully organized their first l3rgc-scnle production season, in 

line with CI1~~T recommendations, has greatly impressed Norm Borloug 

and the four Cn~HYT/Foundation missions which have travelled ,.lide1y 

throughout Algeria since Hay. Extensive discussions at all levels, 

including with President BO'.lmediene, have reve£'.led VigOt'OllS Government 

support for the project. ClUNYT help is requested in putting the 

national whe£'.t production progrnm on a firr.t footing by buildinS up a 

strong indigenous rcsenrch capacity, developing a cadre of trained 

(1) 

. (2) 
One had to be repatriated almost immediately because of illness • 

The FY 1972 staff will include 10 agricultural engineers, including 
, trainees at ClUHYT/llexico. 45 r.oJoints techniques and 50 a~cnts 
techniques. The FY 1973 figures incl~dcs 41 ngricultur~l cncincer~, 

incl~din3 25 finnl yenr st~dcnts fro~ the T~chnologic~l Institute 
for Agriculture in Hostaganel., 6!1 £'.djoints t(!cianiqll.:!s and 59 lIf,cnts 
tcchniq·Jcs. 
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Algerian lJheat scientists and technicians, and acting as the principal 

adviser to the Government on cereal policy. Tha Representative is 

confident that the Foundation, througr. CH!l'IYT, can make a significant 

contribution in this field. 

T~le cooperative resl!Clrch eIfort vIill be focussed on the development 

of ne\·, llhent varieties \dth better disaase and insect resistance as 

well as,nodified technology better .adapted to the'very diverse clim3tic 

and soil conditions o~ Algeria, thus per~ittins hig~cr potential yields 

and providing added protection against losses. This effort will be 

channeled through a reinforced !lllAl. Cereal Section ,,,hic~1, until nOH, 

has lacked the trained national scientific personnel to do more than 

conduct yield variety tests in ::he main nmAA station near I.lgiers 

and in 7 experimental stations scattered throu3~out the country. 

Varietal itr.?ro'.'er.tent ,Jill be sought through a D:!bstantial expD.nsion 

of INRAA' s brce~ing program in both sprin~ and "linter bread \111.cnts 

and clurucs. Large nu~bers of new lines D.nd segregating populations 

'-7ill be introduced frora Hexico as' well as froUi CIHrIYT Cooperative 

Programs in other countries such as Tunisia, ?lorocco, Turkey, India, 

Pakistan, J\rgcntina and Drazil. The quantities of crosses and selections 

made in Algeria uill be increased, as ';lill the nUl.lber of locations 

and environr,.ents l:here the selectionn D.re made. In ir::portarit 

ecological areas t.;here no I~m:u\ station exists, appropriate lands 

and facilities will be supplied by state far,ls or agricultural 

schools. A profusion of potentially s~ita~lc genetic ~aterials 

is available for tenting cnd selection in the coastal plains. The 

real rcncarch challenge will be the develop~cnt of hardy winter 

wheat varieties od~ptcd to the difficult conditions (late frosts 

and early drou3ht~) of the High Plateaux. This vast inland wheat-
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grotoling area \oli th a potential of bet",een 7 and 10 million acres 

stretches acro~s Algeria fro~ the Tunisian to the Moroccan border 

at an elevation of 800-1200 meters. 

CI~ilITT experts will also help to dcsian cnd carry out an extensive 

program of production f.lanagemcnt research. This program, which is 

the vit£!l link betm:en the varietal improven:cnt \lark :.md the national 

product~on effort, will be imp1cm~n~ed at a large nunbcr of 

reprcsentD.tive 10catiqns in both "sociulint" and private farms 

where \o,hent is grm,"l1 coallT:erci:l11y. It ,,,ill inc lUGe experii.lcntat ion 

on vD.rietal ~dapt~tion: ~cthods of seed bed preparation, including 

fa110~'1 systems and conservation of moisture; rates, dates and 

wethods of sm.,in£;; optirr.l.!i.1 fcrtili.~~r prnctices for each of the 

major soil types and varieties; \Ol~ed control prnctices; and cor.l

binD.~io:1s of the above to dcterr.lint; the bect "pacl<;).ge~" of production 

techniques for specific wheat growing £reas. 

The training of £lccrien scientists Q:1d tec~niciD.ns, both on-the-job , 
and througil ptlrticip:.ltion in ccrefll11y selected training probrmils in 

l~xico, Inditl end TunisiD.. is cn inte£r~l ?art of the project. 

Relevant new research findinS5 ui11 be fod back and incorporD.ted 

vithout delay in the cereal cr£!ining prosra~s orga~ized by A1gcriD.n 

agricultural schools end instit~tions. The work in adapting and 

translating CIHHYT's training manuel ~nd the visual mnteri£!ls to be 

prepared by ilis:. Tarlier \Oli11 e1so be useful in this connection. 

Particular attention will be pcid to strengthening existing 

coope::rative relationships \-lith the ne" Tachno10gic~1 Institute 

for f.gricultul-c (ITl.) llt lIos ta(;ancm; stertin~ in r.:id-1972, ITA 

will begin to feed into t!lC project - aa counterparts nnd for further 

prnctica1 training - a steady stre~~ of young agronomic engineers. 
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Although CIHHYT staff \li11 be engClged primarily in genetic Clnd 

agronomic rescerch, they will also hClve Cln opportunity to partici

pate activ~ly in organizing the nCltiona1 production program. 

Doth the Goverru:tent of Algeria and cnnn.'T are convinced thn~ the 

success of the reseClrch effort can only be ~ssesGed by its imp~ct 

in trigGering significant incrcnscs in wheat yields Clnd production. 

At the Government's request, D:-. Borlal!g or his Dzputy, Dr. R.G. 

I.nderson, ,~ill m<:lke thcmsel ves <lvailable to ndvise on overall 

program policy. 

The Government has ngrc~d to re:lctivate the Hheat Committee in order 

to provide the simple, flexible and functional structure Clnd proced~rcs 

needed to pl<:ln and implement the program. The Project Director will 

report dir~ctly to the Committee, which will meet at least four times 

a year and on w!lich the Cn~rYT team leader 'lill sit as an ex offiCio, 

non-voting member. 

To support the project, the ~overnment is providing scientific and 

technical staff and field workers; tho research stat~ons, laboratories, 

facilities cnd equipment of INRM.; access, where required, to suitable 

land nnd facilities of "socialist" farms and :lgricl4ltur<:ll training 

schools; large quantities of seeds and fertilizers; buildin~s <:lnd 

office space for project headquarters; he3vy capital investment for 

the construction of seed and grain ?rocessing and storage facilities; 

internal air-travel for the CUu1YT experts; and a two-year opcrnting 

b1.ldc;ct estimated at the equivalent of $ • (l ~n addition, t:le 

National Cere~ls ~oard has infor~ally offered to make diners available 

up to the equivCllent of $100,000 to purchase imported equipment needed 

by the project if either the Foundation or CHI!·lYT could provide the 

initial hnrd currency input. CIHHYT hCls llgreed to advance $20.000 ns 

(1) Details of this very substantial contribution arc contained in a 
14-pagc letter frOf.l Nr. Boukli, mailed on August 12th, but not yet 
received in Tunis. They will be forwarded to ~cw York in the near 
f'Jtl4re. 
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part of such an exc:lange operation to pemit the import.:ltion of 

equipment for ItWu~\rD cerael technology lcborntory, 

Support for th~ project is cO!Ilin~J 0= likely to be forthcooing, 

from otiler nssis t.:lnc;? <:1gencics. French bilaternl nid hes mobilized 

tbree young ,·:heat breeders ,~i:.o, until the return of the first 

}.lgerinn '·lhcct brE:cdcr from CH:!-:YT in T!;ly, constituted the 

scientific core of Iim:l.t~ I s Czrcl!l Section. FAD has f~rnis !\ed t\'10 

fertilizer experts :md tile l-lorld Food Progr~..rl\ hes giVen 5,000 tons 

of nitro~cn fertilizer. As a result of the recently concluccd 

country progrLlmming excrcise '·7ith the ;~lgcrian authorities, UNDP 

bes set aside $500,000 to support the lfuect Project over the next 

two yecrs. l~lthough II detnilc:d \olor.k program has not yet been finclized, 

discussions have centred on a brC'ad c(j~pl€:ncntllry progrem of in-furm 

den.cmstrations cmd extension of the ir .. prove:d vnrieties and techniques. 

The Tunis O.i:fice is mcintoinint; close contact with both FAD end 

tbe UNDP Resident Rcpresent.1tivc in l'l;;icrs to ensure full coordin~tion 

of t he propos cd U~DP end CI[~~T inputs. 

Fotmdetion fin.:lncing ?roposed under t:-1C present t\1o-yc.:lr supplement 

would cover the nssisnrucnt to I.Igerin of en experienced four-mnn 

Cll~IYT tenm consisting of (1) e l-7:lcat breeder, ",!1o \.lould nct as tear:t 

lender, (ii) a production research ngronomist capcble simultaneously 

of conducting breeding work for the High Plcte~ux, C!nd (iii) two 

production rcsecrch/c:"tension ~grcnomists. Funds '·10uld also be 

provided for consul ting f:ler..-iccs; fellm,7ships, truvcl m·.;urds .:lnd the 

prepurntion of tr~ining materinls; vehicles, esscntinl field nnd 

laborctory equip~ent not ~vDilublc in ~lgcriD nnd required for the 

profcssionnl use of the CU:':fYT st~ff; und for CIU:·IYT fiel.d oper~ting 

expenses nnd o-:erhe~ds. 
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Coordinntion ~Jit}1 OtIter Phe~t Progr~ms 

The Tunisian and Algerian projects ~re integral links in a developing 

network of "1:1eat Programs in North I.frice and the Hidd1e Eest being 

supported by US/lID and CUfiiYT in Horocco, t!.e Rockefeller Foundation 

and Cn-II!YT in Turkey, as well cs FI.O and I,L/;D in UAR, Iran .:md other 

participating countries. FI.O,' \-1ith LLlJJ cooperation, has played Cl 

useful role in distributing a wh01~ r~nge of regionn1 and international 

wheat nur~eries cmd in adr:,inistering n Rockefeller-financed training 

program for wtlEat specialists from the region. The Nortb tfrican 

countries will also taka pnrt in the nct~ork of International Trap 

Nurseries set up by Dr, Eugene Snari of the Foundation's New Delhi 

office. 

At a seminnr in Beirut' in /.pril 1971 sponsored by I.L.ID and attended 

by representatives of FAO, Cn!:'~T, P.ockefeller and Ford Foundations, 

it was recor:l!:lcnded th~t Cn!;lYT ~SSuntC responsibility for coordinetinti 

the w!leet pro[;roms in the 'li(!diterr .. :me~n basin bc.:ing e!:sistcd by t:;cse 

agencies, The first of the su~gc:stc,d annan1 regional llhent worksi~GPs 

will be held in Beirut in F~brunry 1972, '''ith /J.,/ill backstopping, 

Cn~1YT is currently exploring possibilities of financing a small 

core of outstanding "'hent experts 'olho, from thc:ir base in n;>.tional 

programs, would be able to lend supp~rt in their specialities 

throughout the ladd1e East end Nort:l 1.rri can region, 

CU:i'iYT inputs to the three North t.frican l-nleat Progrnm!l' are harmoni~e1 

by a sub-regional coordinotor. Extensive trnve1 is c~rried out by 

both national nnd intcrnntionn1 specialists 'lith a 'lie\'1 to the sharing 

of experience and results; for eX.:l;llp1c, sor·1e fifty 1.1geri:.m wheet 

technicians, officials, for~ers nnd chefs de cult~re viEited Tunisia 
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in April and May, and a retUl."n visit by officials of the Tunisin:1 

Wheat Program ,,,as organized short ly thereafter. 

Close contacts '''ill be maintained bet,.;reen the Algerian and Turkish 

Proerlllils !ls \.;rell as with Orecon clOd Hnr.hin;;ton State Universities, 

in view of analogous problems. posed by the development or hardy 

winter wlleats for high plateaux creas. 

Estimetcd 8udgct 

See next pagc. 
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- ANNEX 3 
July 14, 1971. 

Dr. N. E. Borlaug. 

Following extensive discussions between representatives of the Tunisian 
Government, USAID, the Ford Foundation and CIMMYT, it is suggested 
that the Tunisian 'Wheat Project be oriented as follows during the next 
two years: 

1. Varietal Improvement 

The varietal breeding program a cooperative effort being developed jointly 
by INRAT, the Wheat Project and CIMMYT, will be aggressively pursued 
and expanded. It is already apparent that lines have been developed which 
are far superior to the commercial varieties now available, whether 
locals or Mexican introductions; they are higher yielding as well as more 
resistant to Septoria, mildew and stripe rust, which sometimes become 
factors limiting wheat production in the Mediterranean region. The 
feasibility of incorporating more resistance to the major insect pests, 
such as Hessian fly and sawfly, will be explored. 

While the breeding program will continue to work on producing better 
adapted, higher-yielding, disease-resistant varieties of bryad wheat, 
major emphasis will be given to developing high-yielding, disease-resistant, 
fertilizer-responsive varieties of hard wheat (T. durum} to meet risinB:.. 
domestic cons';!,mption and suitable as well for export to Europe. Given the 
importance of durums to North Africa, CIMMYT is willing to shift its durum 
breeding program, as well as the scientist responsible for that program, 
from Mexico to Tunisia. 

New improved varieties of both hard and soft wheats with a wide scope 
of maturity classes' ranging from very early to late will be developed, so 
as to provide maximum flexibility in optimum dates of planting. 

2. Fertilizer Research 

The rapidly expanding use of chemical fertilizer, especially nitrogen, clearly 
indicates the large benefits that have already been derived from the research 
conducted on plant nutrition. Although it is evident from the experimentation 
conducted to date that virtually all Tunisian soils are deficient in nitrogen, 
more research is needed to clarify both the most economical oosages and 
the dates of application of this element. Fertilizer research studies, must, 
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therefore, be continued employing a range of varieties, including the best 
local varieties, so as to determine the most efficient recommendation for 
each of the different wheat types. 

3. Production Research 

All experimental lines showing outstanding promise in the breeding plots 
must be evaluated under a range of conditions on farms in competition 
with the best commercial varieties. Such evaluation will include experi
mentation on : (a) dates of sowing; (b) rates of sowing; (c) levels of 
fertilization; and (d) methods of weed control. 

The importance of this type of research has already been demonstrated: 
it has shown, for example., that late sowing of varieties susceptible to 
Septoria, such as INIA and Siete Cerros, tends to minimize risk from 
this disease. 

More extensive research must be done on the use of chemical weed 
killers, so as to minimize losses. 

4. Cereal Technology 

Major emphasis must now be placed on effective use of the Cereal 
Technology Laboratory at INRAT in order to help the breeding progra.m 
identify those lines with outstanding quality characteristics. Excellent 
laboratory equipment has been provided by USAID. If wheats of suitable 
quality are to be developed, top priority must now be given to selecting and 
assigning to the Wheat Project a young Tunisian scientist 'yith competence 
in biochemistry and mathematics and some understanding of genetic variation. 
This scientist should be sent to Mexico as soon as possible for training 
as a cereal technologist. 

5. Plant Pathology 

The development and use of disease-resistant varieties constitute the best 
methods of protection against the threat of losses from diseases which 
continues to face the wheat farmer in Tunisia. Although part-time consultant 
assistance in cereal pathology is available from CIMMYT or Ford Foundation 
speCialists based elsewhere, a well-trained plant pathologist is now urgently 
needed in Tunisia to help the wheat breeders evaluate all promising lines 
in advanced stages of testing for resistance to all of the important pathogens 
attacking wheat under local conditions. It is recommended that a young 
Tunisian engineer with good scientific potential be selected soon and trained 
in Mexico for this important work. 

6. Rotation Research 

The amount of good land available in North Africa for cereal production in 
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areas of more or less adequate rainfall is limited. The system of rotation 
traditionally practiced in the intermediate rainfall areas, wheat followed 
by fallow, results in approximately 50 per cent of the wheat lands lying 
unused each year. 

For this reason, it has been decided to add a new objective to the Wheat 
Project: the development of an irrigated land use system for wheat 
production in Northern Tunisia, based on the incorporation of annual 
forage legumes into the cropping rotation. 

This system has been developed and functions effectively in the similar 
climatic conditions of Southern Australia, where it has substantially 
increased bolh cereal and animal husbandry production. Since the legumes 
and grasses used in Australia originally came from the Mediterranean 
region, it should be possible to develop fairly promptly an analogous 
rotation system suitable for Northern Tunisia and other cereal growing 
regions around the Mediterrarean basin. 

In its initial phases, the rotation research effort will be confined to: 

a) Evaluation of a number of varieties of legumes and grasses; 

b) Study of cultural practices necessary to establish effective stands of 
legumes, i. e.. rates, dates and depth of sowing; kind, dosage and 
method of application of fertilizer, especially phosphates; etc.; 

c) Demonstration of the best adapted legumes sown with proper 
cultural practices. 

With the full support and approval of the Government of Tunisia, CIMMYT 
has added to its staff in Tunisia an Australian scientist with considerable 
experience in wheat/ legume rotations. He will begin work on this problem 
in October 1971 in close collaboration with INRAT. Arrangements have 
been made for Tunisian scientists and technicians to visit Southern 
Australia to study the rotation system as practiced there. 

7. Extension Program 

To be effective in convincing the farmers to a:bpt the new varieties and 
production management technology, demonstration plots must be properly 
made and show large yield advantages over the old practices. Poor 
demonstration plots, which fail to show significant yield advantages, produce 
a negative effect and may actually delay farmer acceptance. The attempt 
to establish too many demonstration plots during the past two years has 
sometimes been at the expense of quality; this shortcoming must be 
corrected, if necessary, by a reduction in the number of plots. The extension 
program is recognized as being essentially a Tunisian responsibility. 

## • . • 
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8. Training of Tunisian Scientists and Adjoints Techniques 

It has been agreed that the Wheat Project, in the future, will send as 
trainees to CIlVIlVIYT pri marily agronomic engineers who will concentrate 
on wheat breeding, plant pathology and cereal technology. USAID will 
continue to provide the necessary financing for such training in the 
immediate future. 

At the request of the Government of Tunisia, an active, in-service, 
production-oriented training program will be established within the 
Wheat Project. Training will be practical in nature and based on the 
direct participation of trainees, in close association with staff members 
of the Wheat Project, in the various operations needed to produce a good 
crop of wheat from seed bed preparation to harvesting. A Tunisian 
agronomic engineer will be named tQ the Project to supervise this in
service training program, and will have an opportunity to study CIlVIlVIYT 
training methods in Mexico. Included in the first group of trainees will 
be many of the adjoints techniques already assigned to the Project as 
extension workers. It is envisaged that technicians from other Cooperative 
Wheat Programs in the region may also wish to participate in the training 
program. 

To facilitate this in-service training program, the wheat production manual 
currently used by CIMTvIYT in lVIexico will be revised, adapted to local 
conditions, and translated into both French and Arabic. Mr. Paul :tvlarko 
of the CIMMYT staff in Tunisia is available to assist in the development 
of the in-service training effort, including the local adaptation of eXisting 
CIMMYT training materials. 

As a separate contribution, the Ford Foundation has engaged the services 
for one year (starting in September 1971) of an audio"-visual speCialist 
with a background in the natural sciences. The task of this specialist
which will be carried out across the Nortp African region in close 
cooperation with CIMMYT and the interested Governments - is to prepare 
visual materials, especially slides, for the various training programs being 
developed throughout the Maghreb to support the Cooperative Wheat 

__ Programs. Clos'e contact will be maintained with the Agricultural Training 
Departments and Extension Services of the respective Ministries of 
Agriculture to ensure maximum utilization of the new visual materials 
as well as of CIMMYT's production and training manual once it has been 
adapted and translated. 

Again as a separate action designed to buttress the Tunisian Wheat 
Project, the Ford ,Foundation is prepared to send two groups of four 
Tunisians to the one-month extension methodology courses given at the 
Agricultural Study Center financed by SHELL at Borgo a Mozzano in 
Italy. It is expected that the fellows would be selected from the extension 

agents assigned to the, areas where the main rotation experiments are 
being carried but and would come both from Project staff and from the 
National Extension Service. 
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9. Seed Production and Technology 

A varietal breeding program is ineffective in improving national agricultural 
production unless the means exist to multiply and distribute to the 
farmers high quality seed of the new varieties with high varietal purity 
and a high percentage of germination. An adequate organizational structure 
with the trained personnel and equipment to cope with the seed multiplication 
and distribution problems is not yet available to the Tunisian Wheat Project. 

Five new varieties are now in various stages of multiplication in Tunisia: 
INRAT 69 (BD5325), ARIANA (BT2123)~ UTIQUE (BT2349), SOLTANE 
(BT2296), and ZAAFRANE (BT2292). The rapid multiplication of these 
new varieties is urgent, since all have higher yield potential and! or 
exhibit a greater resistance to Septoria than INIA 66 and Siete Cerros thus 
reducing the risk of serios loss from diseases. 

With the approval of the Government of Tunisia, CIMMYT arranged that 
Dr. Paliwal, Director of the Tarai Development Corporation of the 
University of Uttar Pradesh in Pantnagar, India, visit Tunisia in July 
1971 to study the seed production problem and to make a series of concrete 
recommendations. In addition, provision has been made in the grant to send 
four qualified young Tunisian scientists to India to study and work with 
Dr. Paliwal on all aspects of seed multiplication and quality control. This 
aspect of the Wheat Project must have high priority in order to ensure 
its continued successful development in the future. 

10. Economic Studies 

It is hoped that Tunisia can come close to achieving self -sufficiency in 
wheat production after the 1972-1973 harvest. This being the case, it must 
plan ahead to determine whether it can produce durum wheats of acceptable 
quality and at economically competitive costs to find export markets in 
Europe. Since major emphasis is increasingly being given in the breeding 
program to developing high yielding durum wheats of high quality, it is 
now opportune to initiate a preliminary economic study to determine the 
feasibility of Tunisian exports, once self sufficiency is achieved. :i.VIac.co
and micro-economic studies of the cereal sector are also needed for 
the guidance of Government policy makers and farmers. 

11. Barley 

Wheat yields drop as one moves southward in Tunisia into areas of lower 
precipitation. Under conditions of lower rainfall (200 mm to 275 mm), 
barley becomes a more reliable crop that wheat, and is used both as 
food and feed. Since the stage is being set to allow Tunisia to achieve self 
sufficiency in wheat production in the foreseeable future, it is now 
necessary to explore the possibilities presented by other crops - such as 
barley - that are either in short supply or can be utilized in greater quantiti.es, 
and the production of which can be expanded economically. 
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It is suggested that Tunisia initiate a modest barley breeding effort 
during 1971-72, in collaboration with CIMMYT. During the past year, 
a modest program of varietal testing was begun; this program must be 
continued with both native types and foreign introduction in order to 
identify those varieties best suited to serve as a basis for the 
development of an enlarged breeding program. 

12. Structure and Coordination 

It is understood that the Government of Tunisia has decided to transfer 
the Wheat Project from the Ministry of Agriculture to the National 
Cereals Board, where it will constitute a self -contained technical unit. 
To the extent that this shift will increase the operational and administrative 
flexibility of the Wheat Project and provide it with an autonomous budget 
which will permit, inter alia, better salaries to be paid to Project staff, 
the transfer is welcome. 

Mr. Mustapha Zaanouni , Secretary of State for Agriculture, has wisely 
stressed the necessity of convening more frequent meetings of the 
coordinating committee foreseen in the original agreement. 
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ANNEX 4 

June 1970. 

ALGERIAN WHEAT PROBLEMS 

Dr. N. E. Borlaug 

Upon the request of the Algerian Government to the Ford Foundation in 
Tunis. a committee made up of Piero Bronzi. Willis L. McCuistion, 
Arthur Klatt (CIMMYT. Mexico) and Norman E. Borlaug. visited Algeria 
between June- 16 and 19 to study Algerian wheat production problems. 

The committee. accompanied by Mr .. N. Kadra who is in charged of the 
so-called "Mexican wheat program" made a two day trip by auto from 
Algiers to Oran and return to study Algerian wheat production problems; 
subsequently discussions concerning our observations were held with 
Algerian officials. This brief report is a summary of our findings. 

Algerian wheat production potential is very great but the average yields 
of wheat at the present time are very low. It is almost certain that yields 
have dropped since independance; this in part has been due to lack of 
technical leadership. since there are very few trained scientists in Algeria 
at the present time. 

Moreover. the limited number of trained agronomists that have been 
available. up to very recently have had to assume many dif.ferent 
responsibilities. 

Last year. the government of Algeria became interested in the Tunisian
Ford Foundation-AID-CIMMYT wheat production program. They visited 
Tunisia to observe it first hand and in the fall of 1969 launched their 
so-called "Mexican Wheat Program". Seed was imported from Tunisia to 
sow about 4. 000 hectares. under Mr. Kadra's leadership. We saw some 
of these plantings. The tremendous success of the 1969-70 Tunisian Wheat 
Program now has resulted in some officials in the government of Algeria 
insisting on expanding their Mexican Wheat Program to 200. 000 hectares 
in 1970-71. The danger now is that it all looks too simple to government 
officials. at least at some levels. and certain precautions must be taken 
if a realistic program is to be implemented successfully. The program 
must be expanded more slowly. because of limitations in the agronomic. 
economic. administrative and personnel problems if it is to be successful. 

Some of the observations made during our trip which bear on these 
considerations are outlined below. 
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1. Agronomic Considerations 

Much of the information that has been developed in Tunisia during the 
past two years will have direct application here in Algeria, once the 
validity of the Tunisian results has been checked in Algeria in a number 
of different locations. For example, it was apparent that the varietal 
adaptation is very similar. Varieties such as Tobari 66 and Penjamo 62 
which have been found most suitable in the heavier rainfall areas in 
Tunisia, where Septoria is a problem, are also probaly the most reliable 
for similar areas here in Algeria,. whereas a variety such as INIA 66 
which is very high yielding and broa·dly adapted, will find use largely in 
areas of more moderate rainfall where Septoria is less of a problem. The 
rust diseases in Algeria pose no particular problem since the Tunisian 
varieties of Mexican origin adequately covered the disease spectrum. 

The cultural practices that are needed to successfully grow Mexican wl:leat 
varieties with the expectations of harvesting high levels of yields will be 
similar to those that are now being used successfully in Tunisia. Fertilizer 
applications will problably be needed at about the same levels, and made up 
of the same proportions of plant nutrients as those that have been found 
effective in Tunisia. Nitrogen is needed everywhere. Phosphate is also in 
insufficient supply and will need to be applied everywhere where wheats 
are growing. In high rainfall areas, that is 500 mm and above 100 kilos 
of nitrogen per hectare and perhaps 80 of available phosphate P 20 5 will 
probably be needed. There is no evidence to warrant the use of potash. 
During the course of our tour we only had one opportunity to see a well 
laid out fertilizer varietal trial - that was at the FAO farm near Debre. 
If a production program is launched and the Ford Foundation and CIMMYT 
are to be involved, then we should draw heavily on the Tunisian experience, 
in all of the technological aspects. The situation on wheat production in 
Algeria, is very similar to that in Tunisia. If this is done, it should be 
able to move this program forward rapidly. From an economic stand point, 
however, Algeria is a very different situation from Tunisia. Budget, per 
se, is not a serious problem to agricultural improvement. It is estimated 
at the present time that approximately 60 million dollars per year is being 
put into agriculture by the Algerian government. Much of this is invested 
in the state farm system. At the present time, very little support, if any, . 
is going into the private farm section. It so happens that since the 
nationalization of the colon farms, at the present time all of the good 
agricultural lands are in the state farm sector and mostly the mountainous 
rolling land of poor productivity remains in the small farmers sector. The 
most serious social problem is now in that part of the economy which is 
held by the private small farmer. 

There are some officials (i. e. Mr. Boukli) in the government of Algeria, 
who feels that a large dynamic program should be launched to produce 
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Mexican wheat during 1970 and 1971. He and several others believe that 
attempts should be made to grow 200,000 hectares during the forthcoming 
season. This i~ an unrealistic approach, for there are several reasons 
why this can not be realiz ed: 

1. shortage of technical supervisory personnel; 
2. shortage of transport for moving the required amounts of 

fertilizer in the short period of time that is now available; 
3. availability of. fertilizer would also be a third problem. 

But more than any other the success or failure of a large program will 
depend largely on the availability of people adequately trained to execute 
it. These are not in sight at the present time for coping with a 200, 000 
hectare project. Today, while meeting in the planning office we recom
mended that Algeria not extend themselves beyond an attempt to grow 
40,000 hectares of Mexican wheat during the next year. 

Although most of the agricultural production at the present time is in the 
state farms sector, it is still important to consider certain basic economic 
problems; for example: the ratio of price of grain to price of fertilizer, 
even though an order can be imposed on a state farm to fertilize. Unless 
there is an economic incentive for the farm director to apply fertilizer, 
with the expectation of increasing greatly the income, and consequently the 
bonus that will be paid to the farm workers, he will be reluctant to 
fertilize as recommended, and no imposition from above is likely to be 
very successful. Should the project fail because of diseases, or frost, or 
f:iome factor that is beyond the control of an individual, somebody will 
have to suffer the consequences, therefore, it is wise to train people so 
that the area sown can be adequately handled. If it is successful it' can be 
expanded subsequently, at a reasonable rate, for example for 1970-1971 to 
40,000 hectares" for 1971-72 to 100,000 hectares, etc., if this is done, 
a training program for supervisors can probably keep pace and provide 
suitable leadership. 

There is one great advantage here, from the stand point of fertilizer 
production. Algeria now has a large program of fertilizer plant construction 
underway, both for Ammonium Nitrate, and for Super Phosphate. Most of 
this production will become available during 1973. It is the aim of the 

' government to stimulate and encourage the use of fertilizer and this could 
be done with a well organized extension program. If properly implemented 
it will greatly expand agricultural output, not only in wheat but also in 

'other crops. It should point out here that if a highly successful production 
program can be launched with the so-called "Mexican Wheat Production 
Campaign" this will have many indirect benefits that will payoff on other 
crops. The success and the fever for change that will be generated will 
spread in many cases under its own initiative to other crops. Once a 
farmer either the collective or private farmer learns how to succe'ssful1y 
fertilize one crop, he will begin to look for ways to improve the productivity 
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of his other crops by using fertilizer and other improved cultural practices 
on them as well. 

June 15 - Today our group had an opportunity to speak to a number of 
people in the planning office. With them we discussed the feasibility of 
launching a Mexican wheat program to handle a maximum of 40, 000 
hectares during the next year. We pointed out the dangers of trying to 
move too fast, for example in trying to handle 200,000 hectares, because 
of shortage of trained personnel, shortage of transport for mobilizing 
fertilizer and mobility of technicians and many other problems that 
undoubtedly would arise. 

It was pointed out also, that if a production program was to be successful 
and to serve as a pilot model, it would have to have a straight forward 
and simplified administrative set up .which would permit the implementation 
of recommendations from the technical director (Mr. Kadra) directly to 
the various levels of different organizations that intervene with the state 
farms. If the technical director is cut off from the state farm commissar 
or state farm manager, then this project will fail. He must not be f<;>rced 
to transmit his knowledge and to have his employees report to the director 
of the state farm organizations or there will be a tangle of bureaucratic 
procedures that is almost certainly sure to sabotage the whole operation. 

The same sort of simplicity of operation must be devised for the utilization 
of research and extension budgets. It has beel) pointe~ out that although . 
there were allocations made for the purchase of 4 vehIcles during the past· 
year for Mr. Kadra's program, because of complications in procurement, 
ret tape and bureaucracy, none of these vehicles have arrived at the project 
level at the present time, more than 9 months after the approval was given. 

Similarly a complicated bureaucratic procedure of red tape is involved in 
moving technical personnel from one base of operation to the other. It 
requires at the present time a letter I authorizing such a mission signed 
by at least two administrative officials at different levels. Regardless of 
the system of government, if a country is to have a functional research, 
extension or production organization it cannot be achieved by cumbersome 
bureaucratic and administrative organization. If a scientist is not trustworthy, 
then he should be replaced. We all know that one cannot develop a functional 
organization by preventative administrative paper control measures. I 
believe that we got this point across to the officials in the planning office 
who seemed to be very realistic about our whole philosophy of the program 
orientation. 

We were all tremendously impressed with the caliber of the people who were 
present at the meeting in the Planning Office. Included were Mr. A. Houhat, 
Agricultural Counsellor to the President of the Republic; Mr. Ourabah, 
Assistant Director of Plan; Mr. H. Ait Younes, Director of Agricultural 
Pla~ Mr. Adeziane, Assistant of Agricultural Plan; Mr. A. Golusic, F AO 
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Expert, and Mr. N. Kadra, Director of Mexican Wheat Campaign. 

The greatest restraint on all development throughout Algeria, Tunisia and 
Morocco, is the shortage of trained people. There is an acute shortage 
of Ingenieros Agronomos or BS degree equivalents in all disciplines. 
There are no people with advanced degrees. Even at the adjoint technics 
level or the sub-professional who will by necessity be required to assume 
much responsibility for the agricultural programs for the next five to ten 
years, there is an extreme shortage of man power. 

At the present time the so-called "Mexican Wheat Project" is under the 
directorship of Mr . . Kadra, a very confident young man and twelve young 
adjoint technics. One of these is located in each of the different administra
tive areas (provinces). There is, however, no transport for these men, 
and all operations are done · by telephone, or by borrowing a vehicle from 
some other government office, which is both time consuming and requires 
no end of paper work. It is amazing that as much progress has been 
accomplished on wheat as has been achieved under these very adverse 
conditions during the past year. 

At the present time if Algeria is to launch an Agricultural production 
program, it cannot wait for the Agriculture schools to start turning out 
a large number of technical people, which is being programmed for at 
present. We must take the adjoint technics that are available now, and give 
them rapid training in Tunisia and in CIMMYT in Mexico, to improve their 
capabilities. The same procedure should be used for training one or hvo 
Ingenieros Agronomos. 

We pOinted out both to the people in the Planning Office and. in the Ministry 
of Agriculture, that CIMMYT philosophy on training is simple and 
straightforward. We want well motivated people; we want young people 
who have good intellectual and academic ability, because once they have 
finished the practical training with us, we hope that after several years of 
experience some of them will become candidates for advanced degrees. We 
want people who have good health so that they can stand the strenuous 
physical work which is a part of becoming a functional agronomist; and we 
demand that the government of any country for which we train people, 
assure these young trainees that once they have finished the training program, 
they will be reinstated and supported in the project for which they were 
trained. 

It was pointed out that CIMMYT gi ves practical training designed to improve 
the skills of both adjoint technics and Ingenieros Agronomos. The CIMMYT 
training is largely "learning by doing". We have found it highly effective 
in transforming the wheat proc;luction programs in other countries. Exhibit 
II A" of such a success was the Ford Foundation Accelerated Wheat Production 
Program in Pakistan. The training program also has had impact in many 
other countries of the Near and Middle East as well. 
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We have indicated to government officials at many levels the importance 
of developing a successful wheat program - since this is their first major 
agricultural program effort. If the wheat program is successful, the spirit 
of a "winning wheat team" can be used to initiate other programs in 
research and production on other crops. If on the other hand the Government 
of Algeria begins to transfer some of these trained people who have begun 
to show progress in the wheat program, too soon to other crops, they will 
destroy the wheat program, and they also will fail on the other projects to 
which they are assigned. 

If Mr. Kadra is to be successful in his 40,000 hectare program for next 
year, he will need another twelve adjoint technics, since currently the 
Adjoint technics in each province, in addition to being responsible for the 
wheat program are responsible for all the other crops as well. Currently 
an adjoint technic can spend only a small amount of his time on the wheat 
project. Next year, the wheat project must have at least 10 to 12 vehicles 
for transport. Mr. Kadra must also have one Ingeniero Agronomo to assist 
him, if the program is to be organized as it should be. 

RESEARCH AT INRA 

Agricultural Research in Alger ia is in its infancy. Today. however, we 
went to INRA and were pleased to find three young French scientists working 
with a group of young Algerians. The Algerian technicians were young, 
capable, and apparently very interested. The French scientists have only 
been in Algiers for six months, but they have made good progress in 
getting research underway on wheat. 

Among the Algerians assigned to INRA there are som e young enthusiastic 
people, there is also one or two ultra conservatives that one finds always 
in all countries. These ultra conservatives are always the greatest obstacle 
to progress. It appears that these built in obstacles to change can be 
circomvented if a program is launched in which Ford Foundation and 
CIMMYT is involved. These obstacles to progress are not new to our 
experiences. 

If the research work is to be strengthened it must include agronomic 
research, (meaning soil fertility, cultural practices) it must include plant 
breeding, plant pathology and entomology. Subsequently other disciplines 
can be added as needed . 

. INRA at present does not have adequate facilities for experimental plots. 
However, ~ithin the next year, approximately 400 hectares, about 5 kilometers 
from the INRA headquarters will become available. At the present time, a 
large portion of the area that was formerly given to experimental plots has 
been taken over for the building of the new agricultural school; but from the 
physical facilities of the INRA, a separation of 5 kilometers is not serious, 
and at this location adequate land is available. 
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While we were at INRA we pointed out and explained to their staff the 
international aspects of the CIMMYT wheat program (that CIMMYT and 
the Ford Foundation-Rockefeller Foundation, the Mexican Governm mt) 
has been involved in, for many years. We gave them an idea of how it 
is handled and how it is coordinated with national programs in many parts 
of the world. 

I think that before we left we had changed many ideas about the possible 
value of collaboration with the Tunisian, Moroccan and Mexican programs, 
from what they were at the beginning of the meeting. I am not sure, 
however, that the Director of Research of INRA was convinced, but with 
this possible exception, virtually all of the other people, I am sure, had 
changed their ideas diametrically from what they were when the discussion 
began. 

What are the challenges or opportunities for the Ford Foundation and 
CIMMYT in Algerian Agriculture? 

We believe that the Ford Foundation and CIMMYT jointly have a unique 
opportunity to assist the government of Algeria in the training of young 
scientists and assisting in developing research in the fore mentioned 
disciplines. We believe that our know-how in research and training is 
unique and we could help them move forward aggressively. We have a 
lot of genetic wheat materials available, not only at the CIMMYT base 
but also in the Tunisian program, the Pakistan, the Indian, the Lebanon, 
the Turkish, the Agertinian. program, all of which can be brought to Algeria 
when needed, or when they are in a position to exploit its potential value. 

Although the Algerian Accelerated Production Program of Mexican Wheat 
is very important - (prime importance to Algeria) we feel that CIMMYT 
and Ford Foundation should not become directly involved in this project 
at the present time. It might be desirable to serve in a minor role as a 
consultant to their overall Mexican Wheat Production Pro gram effort. 

If we were to participate directly in this production program, it would 
be absolutely necessary to assign here at least one of our most experienced 
agronomists to supervise with the coordinator Mr. Kadra, the production 
effort. In the first place, CIMMYT has only a few experienced scientists 
who can bring together all of the disciplines which ar e involved in wheat 
production, namely agronomy, soils, breeding, pathology and entomology 
as well as a good sense of farming. This breath of capabilities is something 
that comes from wide experience. At the present time we have only three, 
or at the most four people, with this experience. and they are already 
committed to programs in other countries. 

Therefore, if we began to use inexperienced people in the production 
program at the present time, and at the same time assume the responsibility 



" , • .:" OIl 

- 8 -

for the success or failure of this aspect of the program we are likely 
to fail. We suggest that anything that Ford-CIMMYT has to do with the 
production program be confined to, perhaps one or two visits each 
year by the experienced people as friendly consultants, but nothing more. 

This in general summarizes the situation in Algerian wheat production. 
If the forementioned programs are implemented, it should be feasible to 
produce the wheat that Algeria needs within five years. At the present 
time the production runs about 1,800, 000 tons and consumption runs about 
2,600,000. The deficit or difference being between 600, 000 and 700, 000 
tons annually, depending on the season. Consumption is growing rapidly, 
and the production must be increased, not only to keep pace with the 
population growth, but also to correct the deficit. 

This can be done, and done within five years at the maximum if the 
program is attacked vigorously. This is the challenge. 


