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II.

Wheat Research and Production Programs in
North Africa - Tunisia and Algeria

September 1971 - September 1972

INTRODUCTION

The development of the national wheat programs in both Tunisia and
Algeria, together with their accomplishments to date, have been documented
in previous reports.

This report will deal with the progress of the program from September 1971
for one year.

As in previous years, CIMMYT's activities in Tunisia were financed by the
Ford Foundation ($219, 328) and the United States Agency for International
Development (USAID). In Algeriz the Ford Foundation was the sole
financing agency for CIMMYT activities ($233, 156).

Financial statements of expenditures, based on previously approved budgets,
have been submitted to the funding agencies throughout the contract period.

CIMMYT TECHNICAL STAFF

Two factors made it necessary for CIMMYT to modify its staff structure
in North Africa during 1971-72,

1. The initiation of assistance to the Algerian Cereal Project with finance
provided by the Ford Foundation.

Three CIMMYT scientists were assigned to Algeria in late 1971.

Dr. Willis McCuistion, a wheat breeder, who had previously been the
Team Leader of the CIMMYT staff in Tunisia was transferred to Algiers
as Team Leader. He continued to maintain his role as Coordinator of
CIMMYT activities for the whole of North Africa. Dr. McCuistion took
up his new position in October 1971.

Dr. Walter Nelson, wheat breeder and research agronomist, was hired
from Washington State University. He had previously spent 2 years
with CIMMYT in Tunisia as a Research Agronomist. He also arrived
in Algiers during October 1971.
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Mr. Herbert Floyd, production agronomist, was hired from the
Near East Foundation, Morocco where he had worked for several
years as an extension agronomist in collaboration with Moroccan,
USAID, and CIMMYT wheat scientists.

Funds were available for a second Production Agronomist. During
the year Mr. Francisco Plouin, a Mexican agriculturalist, visited
Algeria to assist with plot harvesting and review the project. He
was later appointed to this vacant position but did not take up the
appointment until September 1972.

The three scientists assigned to the project during the reporting
period were all top class men with experience in the region. This
provided the basis for a quick and effective start to the assistance
program.

The Team Leader position had initially been offered to a Mexico-based
wheat scientist who subsequently declined. This forced CIMMYT to
recast the structure of its team in Tunisia, resulting in the transfer
of Dr. McCuistion.

a) The transfer of Dr. McCuistion to Algeria as team leader resulted

in staff cbmges in Tunisia. The transfer of Dr. McCuistion was
influenced by two factors. Firstly, as regional coordinator he could
operate freely across North Africa and would be available to supervise
the trained Tunisians operating the bread wheat program in Tunisia.
Secondly, the Tunisian Secretary of State for Agriculture had specifically
requested assistance in strengthening the hard wheat (durum) breeding
program.

b) For these reasons CIMMYT transferred Dr. George Varughese, one
of the world's best durum wheat breeders, from its Mexico headquarters
staff to Tunis. He brought with him his best advanced breeding material
that was capable of significantly outyielding local hard wheats, but

which lacked the rust and Septoria resistance necessary to allow it

to be widely grown in the region.

c) The initiation of the winter annual legume pasture/wheat rotation
research and production led to the appointment of Mr. J.B. Doolette
to coordinate this phase of the program. Mr. Doolette, who had been
Head of the Agronomy Division of the South Australian Department
of Agriculture, is an authority on pasture/crop rotations in winter
rainfall environments. He arrived in Tunis in October 1971.

Because of Mr. Doolette's considerable leadership and administrative
experience he was also nominated CIMMYT Team Leader in Tunisia.

Two further staff changes were made during the reporting period.
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d) Mr. Paul N. Marko, extension agronomist, left at the end of the
season (June 1972) to study for a M.Sc. degree at Reading University,
and,

e) Mr. Ken Wilhelmi, who had been in charge of the fertilizer research
work for several years, returned to the United States (August 1972) to
study for his Ph.D. degree.

Although CIMMYT would have preferred that Mr. Wilhelmi stay for one
further year, it was mutually agreed with the Tunisian Team Leader,
Mr. Bakhtri, that this section of the Accelerated Cereal Production
Program (ACPP) was well staffed and able to continue under Tunisian
leadership.

f) Mr. Torrey Lyons, remained as Production Agronomist throughout
the year, with his research program emphasizing weed control.

All of the above CIMMYT expatriate staff, in both Algiers and Tunisia,
are funded by Ford Foundation. USAID have not had a staff member
assigned to the Project since 1970.

III. NATIONAL PROGRAM DEVELOPMENT

A, Tunisia

1. As of the 1st January 1972, the ACPP has been integrated into the
Tunisian Cereal Board. This change from the Ministry of Agriculture
was made because it was felt that greater administrative flexibility
would result, particularly with regard to financial matters.

Although this was the first year of operation of this new arrangement,
there are indications that the expected extra flexibility may be
minimal. Close watch will be kept on this point during 1972-73.

The coordination between the activities of the ACPP and other Tunisian
Organizations concerned with cereals rests with the Secretary of

State of the Ministry of Agriculture and by the Director of Agricultural
Production.

2. On February 8, 1972, the Secretary of State of Agriculture,
Mr. Abderrahman Ben Messaoud for the Tunisian Government and
Dr. Keith W. Finlay for CIMMYT, signed a simple memorandum of
agreement regarding the mutually agreed plan of action for the
period 1971-73.

The signed document stipulated that Mr. Ben Messaoud would set
up a Coordinating Committee representing all Tunisian agencies
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involved in a national cereals program together with representatives
of the ACPP. During the reporting period to September 1972, this
Committee did not meet.

. Discussions, between the Tunisian Project Leader and Drs. Anderson
and Finlay of CIMMYT, revealed that:

a) seed production was a serious bottleneck to progress. Although
the West German Government had provided training for some seed
technicians, and equipment and funds to build adequate seed cleaning
facilities and a seed testing laboratory, Tunisia still lacked an
adequate coordinated and efficient seed organization.

CIMMYT, with Ford Foundation approval, indicated a willingness to
appoint a seed specialist to the expatriate staff if requested by the
Tunisian Government. Pending an indication of interest from the
Government, exploratory talks were held with Dr. Johnson Douglas,
a seed production specialist with considerable experience in
developing countries. Dr. Johnson is an employee of the Rockefeller
Foundation, assigned to India. Talks were also held with the
Rockefeller Foundation Directors. They indicated interest in the
proposal to assign Dr. Douglas to North Africa. No appointment
had been made by the end of the reporting period, although the
Tunisian Government was interested;

b) the National Extension Service was beginning to show real
inadequacies in being able to extend the research findings to the
farmers. This fact was brought to the attention of Mr. Chetli
Boulaaba, Director General of the Office of Cereals in Tunisia, and
Mr. Ben Messaoud. The latter was aware of the problem and said
he would raise the matter with Mr. Ben Kader;

c) there appeared to be a lack of adequate statistical and crop
reporting services. This made it difficult to adequately measure

progress and to plan adequately for future production campaigns.

. Training of Project staff continued during 1971-72. The following
trainees attended the CIMMYT training program during this period:

Mr. Mohamed Moncef Laamouri, trained in Cereal Chemistry
(March - July 1972) funded by USAID.

Mr. Abdelkrim Ben Rouma - breeding - (February - October
1972) funded by USAID.

Mr. Amon Yahyaoui - breeding - (February - October 1972)
funded by USAID.
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Mr. Mohamed Habib Halila, trained for 3 weeks in Maize
and Wheat Production - January 1972 - funded by USAID.
This trainee was returning home after completing graduate
training (M.Sc.) at Utah State University (September 1970 -
January 1972).

Mr. Hadj Brahim, returned home without receiving training -
USAID funding.

5. Travel and Study Awards. The following Tunisians visited CIMMYT
and related programs in Mexico during the reporting period:

Mr. N. Bakhtri, Director of ACPP visited Mexico for the
Inauguration of the new CIMMYT Headquarters at El Batan. He
also attended the First International Wheat Workshop held
immediately after the inauguration (September 1971).

During the period April 26 - May 4, 1972, 3 Tunisian agricultural
officials visited El Batan, the Puebla Project, the wheat breeding
program at Ciudad Obregén, Sonora, as well as farmer organization
and production areas in Sonora.

Mr. Abderrahim Zouari, Attaché, Cabinet of the Ministry
of Agriculture, Tunis.

Mr. Mohamed Hedi Guerbaa, Chief of the Division of Agricultural
Extension, Tunis.

Mr. Mohamed Louardi Lamouchi, Regional Agricultural
Development Commissionfor Beja.

These visits were designed to familiarize government officials with
the type of research, extension and infrastructure necessary to

facilitate increased cereal production.

6. Details of the national production ACPP research and extension are
provided in Annex I, a report prepared by CIMMYT staff, Tunisia.
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Algeria

1. As of September 1971, the expanded Algerian Cereal Project got

officially underway with several organizations asmstmg the Ministry
of Agriculture and Land Reform.

The Algerian Cereal Project is organized as a vertically integrated
project with autonomy of operation. The Project Director - Mr. N.
Kadra, is responsible directly to a national coordinator commission,
chaired by the Secretary General of the Ministyr of Agriculture and
Land Reform - Mr. N. Boukli. The Coordinating Commission
consists of the Directors of Agronomic Research (INRAA); Cereal
Board; Farm Machinery Board; Agricultural Production (Ministry
of Agriculture); Agricultural Training (Ministry of Agriculture);
Regional Agricultural Services (Ministry of Agriculture); and
Director of the Cereal Project.

The organizations cooperating with the Cereal Project are:
a) The Ministry of Agriculture and Land Reform;

b) CIMMYT (from September 1971, with staff assigned to Algeria -
earlier assistance was confined to consultation and training). CIMMYT
is assisting with the research and experimentation together with the
Project staff and staff of INRAA. Three staff assigned - Drs Willis
McCuistion and Walter Nelson in Algiers and Mr. Floyd in Oran.

CIMMYT's role is to help build and train a national wheat research
and production staff and assist with planning the technology to
increase national wheat production to the level of self sufficiency.

c) FAO/UNDP (From October 1971 - staff assignment began with
Mr. Golusic being named FAO team leader. Other staff assigned
during the season - not yet fully staffed). This group, together
with Project staff are responsible for extension and demonstration
of the technology.

d) CCCE (Caisse Centrale Cooperation Economique - from June 1972).
This group will cooperate with the project in the areas of Economy,
Environment, Machinery, Pilot Regions and Studies.

e) FAO/GOA Fertilizer Program (from October 1971). This program
is working with the Project staff, CIMMYT and the FAO/UNDP

groups on fertilizer studies.

f) Local Algerian specialists are cooperating on Cereal Seed
production and technology (Cereal Board) and Statistical Studies.
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g) Algerian and Ford Foundation specialists are cooperating with
training and audio-visual preparation.

Three sub-project centers have been created in Algeria, these are at
Algiers, Oran and Constantine. Two more will be established at

Setif and Tiaret. Members of the various cooperating agencies have,
or will assign staff to these regional centers.

A central headquarters building has been occupied in Algiers. However,
the Project in its expanded form is only just getting underway. It is
too early to indicate the major weak points. The need for a strong
base of highly trained people is certainly obvious; this will take

time to build !

Graduates from the new Agriculture University at Mostaganem are
starting to enter the Project and should provide an increasing flow
of trainees for future development.

Training of several Algerians from the project was provided in the
CIMMYT wheat in-service training program. These were:

Mr. Abderrahman Laarit - Production (Nov. 1971 - June 1972) -
funded by Ford Foundation (F.F.)

Mr. Boumediene Moni Moussa - Breeding (Feb. - October 1972) -
F.F.

Mr. Lounes Hachemi - Breeding (Feb. - Oct. 1972) - F.F.

Mr. Lakhadar Chaouch Lakhdar - Pathology - (Feb.-Oct. 1972) - F.F.
Mr. Moustafa Djahdou - Pathology - (Feb.-Oct. 1972) - F.F.

Three trainees from the Cereal Board were to have gone to India
for training, however, a last minute change by the Algerian
Government resulted in them spending time in Mexico and Oregon
State University for their training in Cereal Technology. Theyare:
Mr. Ahmed Lechleche - (March-July 1972) - F.F.

Mr. Tahar Fezzaa - (March-July 1972 ) - F.F,
Mr. Noureddine Bouchenaki - (March-July 1972) - F.F.

. Several travel and study awards were made to Algerian officials

during 1971-72:
Mr. N. Boukli - Secretary General of the Ministry of Agriculture

and Land Reform, and Mr. N, Kadra, Algerian Cereal Project
Director attended the CIMMYT inauguration in Mexico and the
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First International Wheat Workshop. This provided an opportunity
for program discussions between CIMMYT and Project staff,

Mr. Ait Younes, Director General of the Plan, Algeria, visited
Mexico April 21-24, 1972, to hold discussions with CIMMYT,
Mexican Government Officials, and visit the Puebla Project, and
the cereal research and production areas of North West Mexico.
This visit was particularly important to orient the Director of the
Plan to the philosophy of Agricultural assistance.

Three other officials visited for a similar orientation from April 29 -
May 7, 1972, They were:

Mr. Hadj Mokhtar Louhibi, General Director of the Algerial Cereals
Board (O.A.I.C.).

Mr. Djaffar Alloun, Director of Vegetable Production, Ministyr of
Agriculture and Land Reform.

Mr. Bailiche Kamal Tedjini, Director of Agricultural Education.
. Details of the national pruduction and Cereal Project breeding and

production research are provided in Annex II, a report prepared
by CIMMYT staff, Algeria.
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I. INTRODUCTION

Fhe Climatic Factors of Irportsnce

The sesson 1971-1972 must be regarded as a favourable one for crop growth
within the context of that likely in Tunisia.

Some rains in October allowed soil sreparation to advance and rain in
Noverber and early December allowec planting to bevin. A stress period occur-~
red in Lecember with a 2-3 week period without rain This had very little
effect on wheat, although it slowed the development of newly germinated medi-
cago plants. In general weather conditions were conducive to good soil pre-
paration, weed control andg timely planting.

For the rest of the growing season moisture canditions were approaching
iceal in much of the wheat land. There ¥85 no extrere cold and rainfall was
adequate, yet the soils rarely were too et to permit nitrogen and herbicide
application.

In the spring, timely rains were interspersed with sunny weather and
hence very little disease was expressed. The country was free from hot drye
ing winds in the later stages of maturation. In some cases thers was insui=
ficient moisture for complete grain filling snd some grain weights vill dem~
onstrate this.

Occasional lodging occurred in older wheat varieties when there vas a com
binstion of rsin and wind on dense tall crops. Hail caused dsmages in isolated
areas.

The Iafluence of the Project on Wheat Production in Tunisia

“he Project has concentrated its efforts in the better rainfall areas in
the Morth and also with bread wheat production Some eifort hss been apnlied
outside these areas and this is increasine; in addition, the effects of the
technology applied within these zress spreads out spontaneously.

The area of wheat in the lforth is approximately 750,000 ha (609 curum
LGO% bread). 1In this lost season sore pert of the new technology was asdopted 01
soms 150 000 hs  Improved varieties were »lanted on ©5-70,000 ha and a uch
greater area received fertiliser part'cularly nitrogen) and herbicide.

Apwroximately 18,400 tons of fertiliser nitrogen was used in the country
compared with 13,200 and 9 LCO in the two previous years. If 50% ic use¢ on
wheat this con be interpreted to mesn that at least 150 000 hs receive sore
nitrogen fertiliser.



Herbicide, mainly 2,4-D, wss épplied to 105,000 ha compared with 70,000 ha,
in the previous year.

The official estimates of the Government msde in June showed an anticipate
ed 5.7 million quintals of durum wheat and 2.4 million quintals of breac wheat.
The mean yield per hectarc should be 25-28% better for durum wheat than in the
previous year and 15% better for bread wheat. This improvement is attributed
to .a- combination of good conaitions and new technology.

Financial incentives have been retained. The prices have been maintained
at the same level as in the previous yecar, viz. 5.100 for durum whesat and
LY500 for soft whest per quintal ($US 10.75, 4US 9.50). There heve been addi-
tional import tax reductions on production itews, the most noteworthy of
which is that on nitrogen fertiliser (14..% dovn to 8%).

Diseases, Prsts, Weeds

In geoneral disease was not a problem during this year and could not be re-
garded as a factor limiting production or affecting experiments except in odd
sites.

Septoria was evident in several places such as lateur, ifedjez &1 Basb,
Beja, but the occurrences were minor. Apparently the adequate moisture was
sufficiently interspcrsed with sunshine co as not to allow tho disease to dew-
vilop.

Leaf, stem and stripe rust occurrcnce was practically nil or so late as
to be ineffective.

Powdery mildew was common in somo aress but did not appear to be an im-
vortant factor,

The coereal cyst nematode Heterod.»a avenae continues to be evident. Some
experiments were badly sffected, particularly where wheat followed wheat.
Steps need to be taken by cultural means to control this pest and acquaint
farmers with the hazsrds it offers,

Insect nroblems were relatively wminor. Frit fly and Hessien fly appesred
sporadically and the combination of the two was more significant than leaf
beetle. Sawfly was present in half of the sites in the drier areas.

Weeds continue to be a serious contraint and by their competition for
vater and nutrients are reducing actual yield materially. The position wes
a definite improvement on the previous season for several reasons. Firstly,
timely rain$ in October allowed farmers to begin seed bed preparation. Rsins
at planting time were well spaced and allowed some weed control by cultivs-
tion. Subsequent crop growth conditions sllowed the wheat to advance shead

of weeds in many instences.

A big factor in the improvement was the increased and improved use of



herbicides. The quantities were referrec to above. These treatments are
mainly for broad leafed wceds and it shouvld be noted that grassy weseas, par—
ticulerly wild oats and annual rye grass, are mojor problems.

II. AGRONOMY

1. Fertiiizer Studies

The Project has. now cenipleted four sezsons of extensive fertilizer exper-
imentotion in northern Tunisia. Ixperimentzl efforts have been concentrated
in the more favorable rainfall areas (300-7C0 mm annusl reinfall) of the coun-
try. Geograpnically, this corresponds to an area between 36°-37.4° rorth
latitude ond “unclidec the governorates of Bela, Jendouba, Kef, Hinasle, Tunis
and Nabcul. I.periments have been kept reletively simple in desiwrn —iith an
emphasis on haring them useful for fermer deiaonstraotion purposes in addition
to applied research and training. All fertilizer trials are under rainfed
conditions on farmer fields, with their assistance and cooperation in land
vrepsration, field days and harvestinzg.

In the fertilizer vrogrwein for 1971-72 there was & recduction in the types
of experiments carried out, but s slight increase in the number of trisls.
This season 37 experiments as well as several practical fertilizer test strips
were carried out. These comprised:

(1) Rate an¢ date of nitrogen application (TLN)

(2) Comparison of three different sources of nitrogen (armmonium nit-
rate, armonium sulfate, urea) at different dates (Forms of N)

(3) Nitrogen, phosvhorus and potassium at c¢iffercnt dates and rates
of application (NPK)

(4) Comparison of four bread wheat (blé tendre) and two durum wheet
(b1é dur) varieties at different nitrogen rates (Varieties iz
nitrogen)

(5) Simple phosphate demonstration-strips comparing two phosphate
(P205) rotes adjacent to nitrogen experiments.

A few of the exverinents were sither not herrested o ot a-zavtable sta-
tistically because of high coefficients of veriation. This was cue mainly to
non-rniform domage from hail or wircworms, high level of soluble salts, com=-
prtition from wild oats znd farmer errors. A total of 84% of the %rials
planted were cariied through to completion and met the stondardz accoptaule
to statisvicians.

l'ore emphasis this scason wis given to testing the nitrogen resovonsives
r..ss of the durum wheats. This hos been brought about wy the rucunt releose
of a new variety, INRAT 69, vwhich has more yield potential and better straw
strength thon the traditional durums. In addition, Jori, a receatly intro-
duced short stemmed durum, has been showing promise for the intermediate ond



low rainfall oreas. However, it is not recomzernded for the high rainfall
arcas because of Seotorin and mildew susteptibility.

Tield doto from »all nitrogen experiments are given in table 1. The ave
erage yicld for 21l experiments (31) over all locetions (19) was 37.1 gx/ha.
The averages for the maximum yield end check treatments were 44 .8 and 33:5
qx’ha, respectively. This represents a net increose of 11.3 ox’ha, or a
33.7% incrense from nitrogen usage. Moreover, it is approximitely the some
as the Tunisian nationsl production wheat sverage, which gives an indication
of the potential for increasing whest yields in Tunisia. The largest single
vield increase from nitrogen utilization in all experiments was 20.8 gx/ha.
At a nitrogen rote of 133 kg/ha the yield was 54.7 qx/ha compared to the
check of 27.9 with the voriety Inia.

Most of the fertilizer trials involving nitrogen rates showed definite
positive resivnses again this seeson. This was especirlly true for the short
stemmed wheats, but less true for the durums becasuse of their lowsr yield
cciling and weaker strecw. However, the new variety, INRAT 69, responded well
to approximstely 40 gx/ha before lodging bscame a problem.

It appenrs that for the short wheats, the optimum nitrogen rate is 90
kg/ha in the hizh reinfsll orcas (more than 500 mm) and 67 for the intermedi-
ate rainfoll zones (400-500 tm). Farmers in arcnss below the 400 mm snnual
roinfrll limit should not apply more than 45 kg/ha. iiitrogen recommendations
for the durum and tall bresd whests ore approximertely 1/2-2/3 of those for
the somi~dunrf wheats. These nitrogen recommendations should be hoalved when
wheat follows sugnr beets, groen menure, or a good cleen winter fallow on
soil having o favorable organic motter content. However, the recommendations
should be increcascd slightly (20%) when wheot follows another crop in the ro-
tation such as a cercal, forage (vetch + oats) or weed winter fallow, which
leaves the soil residuel nitrogen supply very low.

The nitrogen reccommendations will vary with soil type, preceding crop,
soil moisture rescrves, reinfall, varietics, etc. each year. Until more soil
testing services are made avoilablo, farmers shouid evaluote the fertility
status of their farm based on the cropping history. The recommendations give
en above arc intended only as guidelines for assisting the farmer in predict-
ing their ni%iogen requirements for increasing wheat production. It is hoved
thot more soil testing facilities will be available in the rear future to as-
sist farmors in more accuratecly goauging their nitrogen requircments.

The date of nitrogen opolication was of mnuch less importance then the rate
used. Diffcrences between spolying the nitrogen 211 at seeding, all at tillor-
ing or 1,2 at seeding plus 172 ot tillering were lorgely non-significant. lMore-
over, later applications at the jointing stage nlso gave good results when the
level of soil residual nitrogen wos favorable. The rccommended debte for nit-
rogen application is 1/2 at sceding and 1/2 at tillering. The tillering oppli-
cavion should be msde only if soil moisturec reserves are good nnd total raine
fall has reached appreximately 250 mm by January 31.

Experiments with nitrogen, phosphorus and votassium (NPK) have shown no
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Teble 1. COMPARISON OF MAXT:UN YIELD TREATMENT WITH CHECK FOR ALL EXPERTHENTS IMVOLVIKG RATRE OF NITROGEN

L. _Average Annuol Roinfall greater than 500 Mo,

Experd~ | Hoodmua Yield Treotment for Fach Experiment Diff. botween
mental Eaxirum  Chock  lisxinum Yield  Yield
Tvpe of Hean Rate of N Date of Yield  Yield Treatment Increose
Experiment  Veriety  (ox'hs)  (kg/ha)  Form of N Apnlication (ox/ha)  (ax/he) . and Check g
Forms of N Penjemo 24,9 90 Nﬁhno3 X of L dotos 35.5 14.5 21.1 145
RDN Pcn jamo 17.0 133 bH No,  Seeding/ 24.0  18.6 5.1 29
L3 Tillering
RDN Inia 37.8 133 NH, A O Tillering 54.0 27.9 26.8 96
L7"3
RDN INRAT 69 41.G 133 NH,NO;  Jointing 47.2 33.7 13.5 40
. - Szeding,’
L] > : bt Q L ] - L
RDN Utique 22.0 153 NHAI\ O3 Tillering 32.1 11.7 20.4 174
ROUN INRAT 69 18.0 133 l‘llwll',NO3 Seeding 23.6 15.5 8.1 52
NPK Inin 39.3 - 100 NHL&NO3 Seeding 51.5 23.0 27.9 118
Varicties i h 4 Seeding /
x Nitrogen © Voricties  27.1 133 NH, NO,, Tillering  42.5  30.1 12.4 L1
Vorictles - g yorieties  42.4 100 NH o, — Seeding/ 59.2  45.0 14.2 32
x Mitrogen ’ 4773 Tillering
Totals 269.5 1038 3704 220.6 149.8 727
Average for arecas with :
+ 500 mm annual rainf»-11 29.9 120 L1.1 24 .5 16.6 68

-

(Cont.)



Table 1 (Cont.)

II. A4verage Annuol Rainfall less than 500 rm,

—

Experi- rFeximum Yield Treatmont for Eoch Exveriment, Diff. between

mental jloximum  Check  teximum Yield Yield
Type of liean Rate of N Date of. Yield Yield Treatmnent Incrense
Exneriment  Variety (ax’n2) _ (xg/ha) _Form of N _ Applicntion (ax/ha) _(ax/he) __ end Check %
Forms of N Inis 28.5 % CO(ML,), X of 4 dotes 36.4 21. 15.C 70
Forms of N Inia L .1 90 CO(nH,), X of b detes 48.1. 40.0 8.1 20
RLK ILRAT 69 32.1 67 NH, 1«0 3 Seeding 35.8 34.6 1.2 3
REN Inia Ly .8 90 NH, KO, Secding,/ 52.6 40.3 12.3 31

Tillering ’
RDN Inia L48.3 67 ' NI«II;NO3 Sceding 52.2 LL .6 7.6 17
RDN Jori 47.9 22 NH,NO;  Jointing 53.8  L48.9 L9 10
poN < oiete L5 .7 67 NH,NO,  Jointing 54.5  36.6 17.9 49
Cerros L3
RDN Inia 35.1 90 KH ANOB Tillering 42.9 34.8 8.1 23
RDN _Inia 43.7 L5 NHI'NO3 Seeding L6.5 2.6 3.9 9
RDN INRAT 69 32.2 0 - - 34.9 34.9 — -*
RDN Inin L2 .4 9% - N }141103 Tillering 50.1 L0.3 9.8 2L
RDN Inia 51.8 90 NHAI\IO3 Tillering 59.3 L7 .2 12.1 26
* No nitrogen response due to high residual ‘ (Cont.)

soil nitrogen and lodging of durum wheats.
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Toble 1 (Cont.)

IT. Averoge Annunl Rainfsll less than 500 mn_(Cont.)

Experi- lMaximun Yield Treotment for Each Expcriment Diff. between
mental Iaxirum  Check  ilaximum Yield Yield
Tyve of iiean Rate of N Date of Yield Yield Treatwent Increase
Exveriment _ Variety  (ox’/ha) _ (kg/ha) _Form of N _Avplication (ax/ha)_(gx/h~) __ snd Check <z
RDi: INRAT 69 30.3 "~ 90 NH4NOB Seeding 36.4 27..0 9.l 35
RDN Inia 38.9 67 NH,NO;  Secding L3.9 32.7 11.2 31,
RIN Inia 40.5 67 lthNOB Tillering 51.8 35.0 15.8 4,8
RDN Jori L3 .4 90 NHhNo.j Jointing L8.5 L1.4 7.1 17
" RON INRAT 69 39.7 90 NH, NO, Tillering L3 .9 35.4 8.5 2y

RDN INRAT 69 - L40.1 90 NH[,,NO3 Jointing L8.9 33.2 15.7 L7
RDN INRAT 69 38.6 0 - - L oL, LYANN - - %
RDN INRAT 69 37.8 90 NH,NO, ;i;ii’;ﬁ g bk 30.2 Uk 48
NPK Inia 27.9 100 NHhNO3 Seeding 36.5 18.9 17.6 N3
NFK - Inia 18.3 (0 - - 52.1 52.4 - - ¥
Totnls 882.2 1492 101‘8_..1;, 816.8 201.6 628
2500 m onmel sminfa1y 401 67 46.2  37.1 9.1 25
ol ?ngcnts 1151.7 2530 1388.8 1037.4 351
Averagss Over 37.1 83 LL.8  33.5 11.3 33.7

All Experiments
2
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significant responses to either bhosphorus or potassium. Also, there were
only 3 locations out of 15 that showed nhosphate responses in the PZO demon=
strations. Soil tests for vhosvhorus and potassium have revealed suf?icient
cucntitics for cerezl production. Although farmers do not apply potassium
for cercal production, they have been avplying phosphorus for several years.
Apparently there haos been an nccumulation of aveilable phosphate due to the
relatively low yields the past few years.

Experiments comparing three forms of nitrogen, viz. amaoniun nitrate,
ammonium sulfate ~nd ures have shown no significant yicld odventoege for ono
form over another. It appeors thot ures c~n be used for the seeding applica=-
tion if farmers incorporate it into the soil. Ammonium nitrate is rccommend-
ed for the tillering eapplication because, theoretically, it is portinlly
readily availoble and less subject to loss through volatilization than urea.
Ammonium sulfate offers no particular advantage since the soils in Tunisia
have sufficient sulfur for cereal culture. Also, since most of the nitro-
genous fertilizers ere imported into Tunisia, it should Le more economicsl to
import 2 form having o higher percentage of nitrogen.

A yield increase ond benefit/cost ratio (B/C) of 3:1 is normally ncces-~
sary for farmers to readily adapt o new fertilizer practice. Considering the
cost of ammonium nitrate in Tunisia and the price that farmers rcceive for i
their wheat, o B/C ratio for the 31 experiments reported in tabls 1 hes been
calculated as follows:

Benefit/cost _  Value of yield increase (dinars/hectare)®
ratio

Cost of nitrogen fertilizer (dinars/hectare)b
11.3 gqx/hs x 12500 per quintal
0.115/kg x &3

50850

e f,'} : 1

9%5L5 "

8 1 quintal of bread wheat in Tunisis sells for h?sOO.

b A quintal of emmonium nitrote opplied on the field costs aAPProx=
imately 3Y800. This amounts to 115 millimes per kg of nitrogen
(Us:y 0.25).

Note ¢ 1 Tunisian dinar = US} 2.12.

Even though the data above erc from experiments end do not completely re-
prosent large scnrle production fields, » benefit/cost ratio of 5.3 : 1 is con-
sidered cxceptional. This is especially encoursging when one considers the '
wide renge of onvironmental conditions over which these experiments were grown.
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These rcsults nlong with those of thc pnst three seasons have enlightened forme
ers and technical personnel about the nced for and benefits derived from large
inereases in nitrogen utilizetion. The following table shows thot nitrogen
consumption has more thon doubled since the 1968-69 season. In addition, the
Tunisian Government is making provisions to have 22,400 tons of nitrogen availe
able for the 1972-73 scason, which is nearly three times the cuantity consumed
in 1968~69. The lorge incresses in nitrogen consuiption in recent years have
largely been brought about by farmers applying largor quantitics to theirwheat
crop.

Year N _(tons) 2%95 (tons)
196162 2,382 6,500
1962~63 3,57k 8,600
1963-6L, 3,656 11,540
1964,~65 3,944 10,720
1965-66 5,044 12,280
196667 5,250 11,805
1967-63 6,153 1, €00
1968-69 8,000 15,135
1969-70 9,400 18,858
1970-71 13,200 19,28,
1971-72 18,425 14,925

(Anticipated) 1972-73 22,400 a

Source: Division de lo Production Végétrle et de la Conjoncture
Iinistére de l7Agriculture

2, Weed Control Studies

Better weed control is an imgortant part of the production practices rec-
omended to farmers. The agronomy programs clearly demonstrate the advantafes
, of better tillage practices and the elimination of weeds before seeding. ¥eed
infeststion tends to be high as a result of inadequate tillage and the most
severe yield reductions occur where weeds survive the pre plant tillage. How-
ever, even on well managed cooperatives and private farms, damsging weed infes-
tations sometimes occur which require herbicide application for control.

Although wild oats is generslly considered the most damaging weed, this
season rye grass, Lolium rigicum, appeared equally harmful. This was due to
the increased lodging which occurs with rye grass infestation plus a favorable
_ growing season which further increased the tendzncy to lodge. Cenary grass,

Phalaris truncata and P. cenariensis, is the third most important grassy weed
problem and in some sites it is as damaging as wild oats or rye grass. Present
control methods of the grassy weeds are not satisfactory. Most broadleaf spec~
ies can be controlled with 2,4-D; however, there are problems associated with
its use, s0 that imnroved practices with 2,4=D are needed as well as alternate
herbicides.

i bt e G ot o | 4 e o e o S



Because of the need to develop improved practices with herbicides a pro-
gram of 3 types of experiments was carried out: Vild oat control, 6 sites,
harvest data from 3 sites; Broad leaf herbicide evaiustion, 7 sites, harvest
data from 6 sites; and Study of 2,4-D phytotoxicity, 3 sites, harvest dsta
from 3 sites. In the broadleaf weed control trials untreated strips at either
side of each treated plot permitted a rating of percent control of each weed

species present, see table 2.

In all trials yield incresses from herbicida treatrent were st a mininum
due to near perfect distribution of rainfall. At most sites moisture stress
did not occur at any time, with or without control of weeds. With minimum
yield increase as a result of herbicide treatment, yield reduction as a result
of phytotoxicity was revealed. Yield results of the wild oat control trials are
given in table 3 and of the broadleaf control trials in table 4.

The suggested trestment with herbicides tested and evaluation of this treat-
ment are presented by listing advantages and disadvantages.

Wild oat control

Dicuran (80% wettable powder of chlorotoluron) at 2.4 kg of active ingredient
per hectare st the 3 leaf stage.

Advantages:

1. Control of both wild oats and Ir'yo grass.

2. Control of rost important broadleaf species; thercfore, only
one herbicide is needed.

3. Exact timing not necessary from the 2 to the 4 1/2 leaf
stage. This is a 25 to 3C day period.

Disadvantages:

1. Wild ost control not consistent anc the influencing factors
are not well known.

2. High cost. 10 to 12 dinars per hectare (#2125 per hectare)

3. The grower st observe ficlds and decide ezrly whether or
not to trest. :

L. Phytotoxic, no margin between adequste control and s dosage
free from risk. .

5+ Accurate application easential; thie requires good tank
sgitetion.

Dozanex  (80% wettable powder of letoxuron) st 4 kg of active ingredient per
hoctare st the 3 leaf stage.

Advantages:

1. Control of both wild oats and TYy3 grass,.

2. Control of most important brosdlcaf soacies; therefore, only
one hcrbicide apolication is nceded.

3. Less phytotoxic than Dicuran on the variety Inia.
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Suffix

Disadvantages:

l. %ild oat control not consistent and the influencing factors
are not well known.

2. High coste

3. The grower must observe fields and decide early whether or
not to treat.

L« Phytotoxic, similar to Liecursn on the durum variety, Inrat.

5« Accurate application essentisl.

(20% emulsifiable concentrste of Benzoyl-Prop. Ethyl) 1.25 kg of ac-
tive ingredient per hactare at the 6 leaf stage of wheat. This should
be completion of tillering but before jointing of the wild oats.

Advantages:
1. Dependable control of wilé oats, free of direct influence
of soil factors.
2. Relatively frce of phytotoxicity problems.
3« The grower has adequate time to assess the wild oat infese
tation and crop potential before nsking the decision whether
or not to treat.

Disadvantages:

1. Controls only wild oats and thersfore s second herbicide ap=
plication msy also be needed.

2. Application of s sccond herbicide should not be made within
10 days either before or after the Suffix apolication.

3. Heavy wild oat infestation may reduce yield potential be-
fore Suffix can be applied.

Lo High cost, especially if a second herbicide is slso necded.

Broadleaf weed control

(465 omulsifiable concentrate of methoxy butanol low volatile ecter)
0.55 kg active ingredient equivalent per hectare at the start of Jjoint-
ing. : '

3

Advantages:

1. The practice is established in Tunisia.

2. The cost of material is less then other herbicides.

3. A broad spectrum of broadlcaf weeds is controlled.

L. The weed control is relisble, free of dircet influence of

soil factors.
Disadvantagos:

1. HMay be phytotoxic if applied bofore the Jointing stage.
2. Proper timing for avoidance of phytotoxicity results in
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physical damage to whreat by the ground spray equipment.
Air apvolication oquipment is very limited in Tunisia.
3. There is only a short period of optimum time of applica=-
e tion.
L. Weed competition may become severe befors the wheat reaches
o safe stage of development for treatment.
5. Grass weceds are not controlled.

MCPA (47.3% equivalent emulsifisble concentrate of low volatile ester)
0.55 kg per hectere at the end of the tillering stage.

Advantages:
1. Less phytotoxic than 2,4~D with an equal range of broad
leaf weed control.
2. Can be applicd earlier than 2,4~D,

Disadvantages:

l. Does not control grass weeds.
2. D5lightly more cxpensive than 2,4L~D.

Buctril  (34% emulsifisble concentrate of Bromexynil) O.kl kg of active in-
grecdionty per hectare st the 4 1/2 leaf stage.

Advantages:
1. Can be used earlier than 2,4-D.
Disadvantages:
1. Often phytotoxic. ; :
2. Spectrum of broadleaf weecd control not os wide es 2,4-D.

3. Does not control grascy weeds.

Bronste  (21.9% Bromoxynil + 21.9% 14CPA cmulsifiable concentrate) at 0.41 -+
Okl kg active ingredients per hectare at the 4 1/2 lesf stoge.

Advantages:

1. Can be used earlier than 2,4-D.
2. The spectrum of broacdleaf weed control is as wide as 2,4-D.

Disadvantages:

l. Slight risk of phytotoxicity.
2. Docs not control grassy wceds.

Iribunil (70% wettoble powder of ‘etabenzthiasuron) 1.95 kg active ingredient
per hectare at the 3 leaf stage.
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Advantages:

1. High yields as o result of treotment; benoficial growth
regulator cffects may be involved.

2. Low risk of vhytotoxocity.

3. Partial control of rye grass and a few other species not
controlled by 2,4=D.

Disadvantages:

1. Poor control of some important brosdlecaf spccies.
2. Does not control wild oats. '

Phytotoxicity of 2,4~D

In the 1970/71 scason there werc severe ear distortion symptoms in many of
the variety trials trecoted with 2,4-D. It appeared that Zsafrsne, Soltane and
Utique were more scensitive than Inia and that the durum wheots werc insensitive.
Follow up experimentation was conducted in the 1971/72 scason at sites reoresent-
ing 3 different climstic zones. Methoxy Butgnol low volatile ester of 2,4-D at
0.55 equivalent kg/ha was applied ot six different steges of growth on 3 varie-
ties chosen to represent high, medium and low sensitiviiy to 2,4-D. The varic-
tics were Zoafrane or Soltanc, Inia and Jori. The stages of growth were 3 _caf -
first tillers appearing; 4 1/2 lcaf - maxirum tillering; 6 leaf - tillering
completed but joints not yet formed above surface; jointing - one or 2 joints
above surface; boot stage; and flowering stage. A hand weeded as well as a non
weeded check treatment were used.

In the 3 leaf treatment “onion leaf' symptoms appcared in all verieties.
Severe ear distortion appearcd in Zsafrene or Scltsne and Inis, but none in
Jori. In the & 1/2 lcaf treotient a smoll amount of onion leaf appcaered in Zaa-
frane or Soltane, a trace in Inis and none in Jori. Agein, scvere ear distor-
tion appeared in both Zaafrane or Soltane and X:iic bub nonc in Jori. In the
6 lcaf treatment mediun ear distortion appeared in Zaafrane or Soltane, slight
ear distortion in Inia and nonc in Jori. Normal plant morphology developed in
the remeining treotments exceot for steriliiy and upright rather than pendant
CaIr'Se ’

-t

The highest averagc yield of all varicties occurrcd from the jointing stege
treatinent, the treatment which did not result in ear cistortion of the bread
wheats, sce figure 1. Bosed on both symptoms and yield reduction, sensitivity
of these bread wheats did not differ. However, Faafrene and Soltane remined
in a sensitive condition for a longer period of time which included the recom-
mended time for 2,4-~D applicotion. The more abundant and prolongeé tillering
activity of Zsafronc and Soltane may result in ¢ prolonged period of sensitivity
of ear meristom tissuc.

The vericty Jori was less sensitive to 2,L-D than the bread wheats measured
both by symptoms and by yicld deprcssion. However, the some trend or maximwa
yicld from the Jointing stage treotnent indicates negative influcnce of treat-
ment at other stages which was not expressed by symptoms.

——b = e s 4 A———— s a ST b
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As a result of these trials 2,4-~D will bc us

periments, extension decmonstrations and recommand
Jecte.
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ed with more caution in ex-
ations in the Tunisian Pro-
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Table 2. AVERAGE & CONTROL OF wiED SPECIES IN SEVEN ERCADLEAF WEED CONTROL
TRIALS - 1971/72

Horbicide ond stogo of wheat when apolied, no. of leaves

Weed svpocies 2,L-D CPA Buctril Buetril Bronste Tribunil Dosanex Dicuran
6 6 3 1,2 L 1/2 3 3 3
Avena ‘sterilis 14 4 2 8 7 13 69v 67
Lolium rigidum 13 16 2 2 20 Lév 87 68
Phalaris truncota 0 o 0 0 0 0 0] 5
Furaria parviflora 77 3 26 25 | 92 78v 71 L3v
Fumaria agraria 51 88 16 27 89 78v 77 23v
Papaver rhoeas 99 95 68 90 96 99 89 92
Raphanus rophanistrum 100 100 93 90 99 100 .00 72
Vicia hirsutum 100 95 59 59 97 36v 65v 56
Vicia sativa 100 100 - 11 91 0 35v 20
Medicogo hispida 95 95 43 43 v 53v 9C 78
Polygonum aviculaire 100 90 L5v Loy 98 67v 100 . 100
Euphorbia helioscopia 100 98 4L0 93 100 38 51v 27
Bupleurum lencifolium 100 100 65 87 a7 L8 100 100
Galium aparine 0 - - - - - 100 -
Sonchus asper 95 95 30 60v 30v  15v 3hv é3v
Ghrysanthemum cor 91 8  S6v 89 99 80 90 91
Colendula arvensis 100 50v - - 100 - - 100
Convolvulvus arvensis 9% 93 12 Ly 23 0 - 17v
Convolvulvus tricolor 1CO0 100 - - - - - -
Lamium amplexicaule 50 0 - - 100 © - - -
Veronica hederacfolia 72 89  A4lv 56 91 90 77 g6
Linsria reflexa 80 Sk A3v 63v 99 97 - Th
Anagallis arvensis -70 97 10 0 Shv 100 - 100
Rumex sp. 12 47 8y 98 90 100 100 95
Torilis nodosa 95 100 43 80 9% 82 - -
Ridolfia segetum 100 100 80 97 100 9 - 100
Circium arvensis 67v 70 6 0 2 15 - 23

Note: v = variable
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Table 3. YIELLS IN QUINTARLS PER HuCTARR AT 3 WILD OAT TRIAL SITES, 1971/72 '

Treatnents Sites and Varieties

Active beja Ouecd Zarga+ Teboursouk
Wheat developaent ingredient

Herbicide No. of lcaves (stage ) ke/ha Scnalika Inrpt Inia Inrat Inis
Dicuran 1 leaf (B) 24 L1.7  16.0 22.2 24.8 334

Dicuren 3 leaves (D) 1.6 L2.3 15.7 22.6 - -
Dicuran 3 leaves (D) 2.4 57.6  16.5 24.3 26.2 40.0
Ticuran L 1/2 leaves (F) 2.4 39.5 16,7 245 24,.7 38.3
Dosanex 3 leaves (D) 3.2 hi.1 17.3 22.6 23.1 27.5
Tribunil 3 lecaves (D) 1.95 - - - 26.5 39.8

Di;‘gn;gg t 3 Jeaves (D) 16(.)e+ 31,7 18,5 19.2 == =

Igren 3 leaves (D) 0.8 39.8 16.4, 22.0 =~ —
Buctril 3 leaves (D) 0.41 - -~ - 23,1 32.5
Suffix & 1/2 leaves (F) 1.5 L1.5  17.1 25.0 25.3 36.8
Suffix 6 leaves (G) 1.5 40.9 18.0 22.1 28.8 35.5

S‘;fiﬁ; + 6 leaves (G) 16?'5“; - 175 2.9 = -
Dicuren 6 leaves (G) 2.4 37.8 14 .5 20.0 27.4 35.6
Check 39.6 16.3 23.7 23.7 33.2
Coefficient of variation, % 10.9 8.5 8.9 11.4 12.1
L.S.D. 10% 5.2 17 2.5 NS 7.3
L.S.b. 5% : NS KS 3.0 NS 9.0
Average of treotments: without 2,4-D 38.6 16.1 22.6 24.3 34.8
overtreated with 2,4-D 39.7 17.3 22.6 26.7 35.7

Differences arc not significantly different.

+ At Oucd Zerga a hail storm reduced harvested yield of Iniz 30 to 45% and of
Inrat 50 to 65%. _
+ Stage of growth:

B =1 lcaf
D = pre tillering

full tillering

F =
G = finished tillering, jointing started
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Table 4., YIELDS IN CUINTALS PER HECTARE OF 6 BROADLEAF D CONTROL TRIALS

Treatment Sites
Herbicide - kg a.i./ha| st. Oued kverage
Stare of prowth _ Cyprien Sminia Rmel Gaafour Ie Krib dJendouba | 6 trials
2)4"1) - 0055 3‘&-5 31}06 40.5 33-9 [JJL.B 311-07 37-1
leaves _
MCPA - 0.55 . -
L 1/2 leaves 29.9 37.0 k0.5 26.8 47.0 35.4 36.1
WORA 2 055 327  41.0 417 328 473 36,2 | 38.6
poctr o ol 33.0 36,6 37.9 32.0  45.4 3.1 36.5
Buctril had 001}1 .
L, 1/2 leaves 36.0 40.2  37.8 30.6 49.2 33.2 37.8
Bronate ~ 0.41 + 0.41 | . . .
L 1/2 leaves 34.0 37.8 37.6 30.0 47.9 36.2 37.2
Tribunil - 1095
3 leaves 36-7 39.9 L2.4 35 o7 [4.9.5 37.9 1;0.3
Dogsnsx £ 3.2 35.7 3% 26 30,9 473 375 | ang
Dicuran - 2.4
3 leaves 29.0 L2.6 38,2 33.7 49.7 35.4 37.8
CHECK 3.0 37.8 40,9 31.2 5.7 379 | 37.9
Extra trestments® 33.°2 1»6-9b
Extra treatments™ 43.1° ) 47.6CI
Coefficient of variation 9.0 11.3 6.9 12.4 6.9 5.6
¢ LOSCD. 1@; 301 I"S 3. NS NS 207
L.S.D. 5% 3.6 3.5 3.0
L.s.D. 1% 4.9 4.6 NS
® Extra treatments: a, Dicuran~1.6 + Ipran-0,.8 be Tribunil - 1.9
3 leaves 2 1/2 leaves
be Igran - 0.8 d. Buctril - 0.41
3 leaves 2 1/2 leaves



Fizure 1,

Yield, quintals per hectare

YIZLD OF 3 VARILTIES 32RAYwD WITH 550 GRAS JF 2,4~D Pkt HoOTAAR
AT DIFFERENT STAG.S OF GIOWTH, AVERAGE OF 3 TRIALS

Horizontal lines are yield levels wit.out 2,4-D including both weeded
and non weeded checks,
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3. Rotation Studies

A new dimension was added to the Tuni=ian program in this crop year.
The decision had previously been taken to fit the wheat crop, in aprrop-
riate regions in Tunisia, into a rotation with an annual forage legume in a
similar manner to that used in southern Australia. The variety of legume,
the length of the pasture and crop phases may vary according to environment-
al and financial considerations, but broadly it is intended that the legume
rhase should rrovide soil nitrogen, imnrove physical fertility, and help
control weeds bty competition and soil born diseases by breaking the continu-
un of hosts. )

The programme conducted in 1971~72 was aimed at demonstrating the poten-
tisl of the system and answering simple questions to allow the rotation sys=

tem to be adopted. It is imrortant to know: '

1, Variety and plant growth performance

2. Whether suitable native strains of rhizobia exist

3. The levels of phosrhate required to get optimum nitrogen accumulation

L. The time required (number of cycles) to have seed supplies in the
soil sufficient to regenerate without replanting and to have suffi-
cient organic ritrogen availatle to be abie to suspend nitrogen fer-
tilizer applications on the wheat crop.

The series of demonstrations and experiments planted in 1971 are required
for 24 years and many of the results will only arise in the second and sub-
sequent years,

An experiment series was planted at 3 sites that are representative of

important environments. These 3 sites each contained the following experi-
ments:

a. A Mini-Rotation Experiment in which medic— wheat rotation begun in
each of 3 successive years is compared with fallow=~ wheat rotation
begun in comparable years.

b, A Variety Experiment in which the performance of 5§ carefully selected
legumes (4 Medicago and 1 Trifolium subterraneum), planted with and
withouwt inoculum, was compared.

¢c. A Fertiliscr Experiment with 4 rates of rhosphorus and some unrepli-
cated treatments of nitrogen and trace elements.

d. A Fanagement frea for weed and insect control and grazing management
studies,

The area of this experiment series is approximately 1 hectare to allow big
enough plots for demonstration as well.

No results from the rotation experiment can be expected for several years.
The important results for the first Year come from the variety x inoculum ex~
periment. :
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The demonstration series comrrises 1/2 hectare blocks of wheat and medic
at 15 sites. These werec established on farms on the normal seed bed prepared
for vwheat although wheat was not always the preceding crop. In the second
year, thesc sites will te further split. The wheat stutble will be planted
to medic by two methods. The medic will be split so that hzlf is planted to
wheat with various rates of nitrogen and half will be allewed to regenerate
for a secend year.

In all sitcs the establishment of medic was very good. Sometimes the
planting techrioue gave patchy establishment, but the season was sufficiently
good to allew good dense stands. In fact, the spring weather was very good
for medic growth, and better than average stands were produced.

The most important answer obtained during the season was that the cul-
tivars performed in a very similar manner to what would have been expected in
Australia. ledicago truncatula C.V. Jemalong and Iedicago littoralis C.V.
Harbinger proved very adaptable. Hedicago paragosa C.V. Paragosa Gzma hedic
only adepted to the grey brown soils of heavy texture. Trifolium subterran-
eun C.V. Clare, the only veriety of subterrancan clover likely to grow in al=-
kaline soil, grew poorly.

The varieties Jemalong and Karbinper can be plented withoui inoculum in
any area where natural medics can be seen in the vicinity. This is an impor-
tant consideration as the need for inoculation limits the plantirg time.
Inoculated seed has to be plerted into a moist sced bed. On the other hand,
if inoculation is not necessary, seed can often be planted before the opening
rains.

Preliminary yields of rods and seeds hzve been made, althoush the detail~
¢d counts can only be undertsken in the aututn after animal grazing has taken
place. Very high yields of pods end sccds are epparent.

Emphasis has been placed on the importance of maximising seed production
in the early years at the cxpense of other considerations, Vhen this is
achieved the system incresses in flexibility. Grazing of the medic was re-
stricted in most cases so as not to Jeopardise seed precduction.

Some estimntes of total herbage producticn were made in the spring.
Yield of dry matter is in the ordcr to 1-1 1/2 tons.

The major emphasis in the programre is to increase soil nitrogen and this
cannot be estimated until the next wheat crop.



4, Dote of Planting Studies

Date of planting experisents were conducted at 6 sites which representea
the range of climate of the important wheat producing arcas of Tunisia, The
trial at Thala was not harvested due to poor stands as a result of horned larks
slauda calendre and intermittent drouth during the seeding period, The five
trials harvested consisted of 3 dates of Seeding of 6 varieties in plots of
> mters x 50 or 30 meters, depending on whether 2 or 3 replications were used,
Datos of plantin,, were:

I, November 11 to 12
2, Ducember 3 to 21
3.. Jenuary 2 to Februsry 3.

The plan was to seed the third Plaiiting of a1l triais during ecarly Januar,
but rain interferred,

Date of slanting x climate effect was often masxed by other factors,
However this provided the spportunity to observe ths influeiice of date of
planting on these factors, Ln this set of trials these facturs were Septoria,

frit fly, Hessian fly, saw fly, bird damage, drouth, stand, lodgin, and .rass
weeds,

Considering only climote, Inia tended to producs meximum yicld in the
December sceding but was alsy productive in the November and January sceding
dates, Peinjamo also exhibited wide adsptebilit; to seeding date, but the
January date tended to be lower in yicld, The varieties with Tunisian back-
ground, Florence aurore, sriana, Inrat and Bedri were ot adapted to the
January date, and the Lovemter date tended to be . better than the Decorber
date, althouzh Budri matures only a few days later thon inia it is et adapted
to late plantin,, Seotoria infestation may seriously reduce the yield of an
early date of seceding of any susceptible veriety snd the threat diminishes as
planting is delayed., Therefore the Suscepotibility of the variety and the local
probability of Scotoria attack should be considered in ma.ing date of seediny
recommendations, It is desirable to advance seeding date in the colder plateau
arcas in the regions surrounding L= Xif, However, this is often not possibie
due to difficulty in establishing a stand, This is the result of the rainfall
pattern plus loss of moisture due to extreme crumb structure of the soil,
Ixperimentation with cultural prscticcs and sceaing metnuds may be weeded,



IIT. PLANT IMPROVEMELT

1. Plant Breeding

Intreduction

The breeding scction is the meeting ground for three different institu-
tions of Tunisia, i.e. ACFP of the Office des Céréales, INRAT and ENSAT.

The first phase of the Tunisian program was completed with the success-
ful introduction of high yielding varieties such as Inia, Tobari and Fenjamo,
Simultancously, the breeding program was reactiveted to core with the never
ending need for new varieties.

Table5 shows the performance of the standard varieties. The yields are
averaged over many yield totals and many locations. It is clear that the new
Septoria tolerant varisty Soltane has a slight edge over Inisz even in the ab~
sence of the discase,

Wheat yields were excellent this year and Inia was the predominant high
yielding variety. As a consequence, the acrcage is likely to increase dramat-
ically during the coming yeors. If the proportion of Inia remains the same
in the projccted large plantings of the future, there will be a serious prob-
lem if somsthing goes wrong with the variety Inia. '

Taking this into account, one of thc selections of the cross Son.bL-Kl.
Rendidor, renamed Soltare, and one of the Blucbirds are strongly being con-
sidered for official release. Of the two sisters from the Son.64=K1, Rcndi-
dor cross, Soltane and Zaafrane, the performance of Soltane has been consis—
tantly better for the past few years. Foreover, they are very close sibs and
their discase reactions do not differ greatly. Therefore, of the two sisters
only Soltanc will be relcesed. ;

Table 6 shows the performance of the varieties from the eross 23584 or
Bluebird. The data is from 3 different stations. At B&ja, the trials were
planted late, and under the wet, cool spring conditions all the Bluebirds
performed well; Cajeme and Yecore topned the trial. The vield trials in Ar-
iana and Mateur were planted early. Of these two stations, Ariana hzd prac~
tically no diccases ard the Bluebirds did very well., However, at lateur we
had a fairly high degrec of Septoria infection. As a result, the veriety
Cajeme, which was 125¢ of Soltane at Ariana, dropped to 97¢ and Yecora dropped
{rom 117 to 8%. Thus, Soltane, a low yielder, compared with the Blucbirds,
outylelded both under the stress of Septoria. This is 2 clear indication that
these varieties should not te grown in Septoria hot spots.

Diseases

It is true that the yecar under report was excellent from a crop vroduc~
tion point of view, However, discases like stem rust, Septoria, lcaf rust,



mildew and stripe rust could seriously limit production under conditions fav-
oring their attack. Thercfore, in the breeding program the objective is to
give sufficient sclection pressurc against these diseases andin the order of
their importance.

Varietel Evaluation
- This year we had 12 micro yield trials in addition to the ISWYN, the
ESYT 1,2 and the RYT. 1In all, 414 lines were tested in these trials. The
advence yield trials werc planted in 4 differcent locztions, while the prelim-

- inary or the first ycar tests were presert only in one location. Outstanding

-varicties of these yield trials are listed ir table7 . The plan is to mule
tiply 2ll these lines simuitonzously durinz the next cycle of yield trials,
The best ones will be considercd for deronstrations and varicetal release.

- Except for KD 1799, CC-Iniz x Inia %&% - Nepo and Potam, all the lines
- listed have acceptable Septoria tolerance. In the cross WNapo-Tob"S¥x8156(R)
"the re¢sistance to Septoric is ovtstending. '

In eddition to the varictal evaluction, we had many screening nurserics
“fo1 diseases as well as for germplasm evalustion. Of these, the most useful
*were the ISJSh and RDISH. . : ; -

"7 Projection for the Future

- In the year under report, we hcve made close to 350 crosses. Yield, Sep-
“torie, rusts, and gu2lity to some extent were the deciding factors for these
“erossces, The F, s and all the other scgregating populetions were grown at the
- Béja stetion of"INRAT. Ve had cxcellent Scrtoria epidemics in the breeding
" nursery. A large pumber of lines from tre F,*s and F_'s of Tunisian seclec-
~ tions arc being included in the coming yecarts yield tgials. Of these the se-

- lections from the crosscs listed in teble8, seem to heve outstanding potentisl.
We are confident that some of thesu selections car outyicld 211 the standard

_ Varieties we have. In addition, most of these lines have much better Septoris

- resistance, '
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Teble 5. PEIFORINANCE OF STAMNDLRD VARIETIES AVERAGED QVER 24 TRIALS AXD LOCA-

TIONS
Averege yield & Inia
Soltene L1.65 105
Zazfrane 40,96 103
Tobrri 40.79 102
Ariena 37.04 93
Florence Aurore 27.42 69

Inia Il = 3 9062 ) lm

Teble 6, PERFORMANCE CF THE BLUEBIRDS

2) Béja Station

Avcrage yvield 9 Inia
Yecora 57.03 116
Cajeme 56,64 _ 115
Inia 49.17 100
b) Ariana Station Moteur Staztion
Average . Average
yield % Soltcne  Scrtoria vield ¢ Soltane Loss
Yecora L3.74 1177 7-8 L1.60 85% 32%
Cajere 46.73 1255 7 47.98 7% 288

Soltane 37.22 1002 . 4=5 49,23 100%



Table 7. OUTSTANDING LINES IN THE YIELD TRIALS

VO NV W oAy

FORES

Tabley .

CC-Inia 23528~7m-1t ~1m-8y-Om

CC~Inia 283528=Tm~1t =1 m=7y-0Om
Cel-Nt-67 27053~7m2t u-2mb

K1.Pet Raf-8156% 279974 y-100m-300y
HD 1799 ' |
Napo-Tob'ts""x8156(R) 26071-7Tm=3y=-Tu~0y
Cno~-Nob6 25111-b6m=7y~3 Oy

No 66-Cnovsm 25361-5m-3y-0m
Son.b4xTzPP-Y54 /CC 223463 9me-1 v-2m-1t
PV18A-Cno 276P=3y=-Lm-1y~0Om
S94BA1=Cro% 1< He160-605-by-2melyy-Om
CC~Iniax Inia®s"~Nopo

Potam

Inic (average 21 trials)

PROITSING CROSSES

Cno%'s"™® - Tob 66 x K1.Pet.Ref - 8156(R)?

Bb =~ Nertign

Gallo x Cno -~ Pj

Jar''st < Cnoltgh

CC ~ Inia%s™ x Nar 59 - On .
CC - Inic"s" x On - Narftgh
Cno®s" -~ On x Cal

Average
_yield
52.45
47,20
45.35
48.48
47.88
48,70
41.90
49.31
49.32
46 .65
42,02
45.03
53.93
39.62

% of Septoria
check 1-9 scele
121 Tob, 6
124 Inia 6
120 Tob. 5
107 Tob. 4
.105 Tob. =
107 Tob. 3
111 Inia 5
112 Inia 5
112 Inia 5
109 Inia 5

98 Inia 34
119 Inia 6~7
127 Inia ?
100 7

Cross No.

30648
30857
30903
30906
30973
30976
31060



Duruns

The two durum vorieties INAUALT 99 ond Bedri rilessed in 1970 have during
the pest year given 30 to 507 more yield over the old Tunisian verieties, Dur-
ing the 1972-73 cropping cycle it is hoped thet these verietics will be grown
over about 40,000 hecteres, Both these vericties sre mowerately toll a2nd hence
erc prone to lodsing, Therefore, the vericty rclease committee this yeer op-
proved the rclease of two shortor durums Awmsl 72 eand raghrebi 72, Soth these
verietics show o moderste emount of Septoris end mildew tolerance, However,
both of them are susceptible to stea end lecf rusts,

During the pzst yerr 214 lines 2nd verietics were yield tested under vari-~
ous ecological conditions >f Tunisia, The best ones arc listew in teole no, 9
In generel the duerf durums show » tremendous yield potentisl., However, slmost
21l of them show 2 hish suscoeptibilivy to stea rust, leaf rust, beptoris end
mildew, Unfortunctely these ere the most importent disezses in Tunisia, In
addition to the discrscs, quelity is another importent factor in the durws in-
dustry, Th: high yiclders like Cocorit ond drant (3D 1917 )ore highly susceptible
to yellow berry ond hence arc not being favoured for relcase in Tunisiz,

North iLfrics in generrl end Tunisiz in particulsr are in nc<ed of some high
vielding short durums with ccceptedble queality and discase resistence, we hope
the relessc of the two short durwns imel snd linzhrebi will serve s 2 snort gap
adjustment vhilc rescarch continues on thc development of strzins end verieties
suited to our specific nceds,



Table § YILLD ALD DISeASE REACTION OF LURUM WHSATS 1971 - 1972,

Average 4 Diseases
Variety or Lines Yield Inzsat 09 P¥ Scpt, P,gt, P.rec
Mrghrebi 72= (Ti.-Tc?) {73-w), 48,23 142 NS IR o0S 508
A(3r180-Lak ) (GZx51,1207 D 26842
wUCORIT 71 47,99 141 95 S 805 508
BD 1917 = 3RANT 3% " 47,09 139 95 8 80S 308
3D 1941 = COCORIT S+ . L5 .43 134 9S IS 60S 508
QAL T2 = 3RANT S 1,87 132 OMS IS 505 605
INRAT 09 : 34,00 100 9tR IR Lo IR 308
; - / 2
DixoG.159.44, TA=UiH301 ByE 52,41 139 8S. IS 20MS 40i3
XTe--II-22252
DM%59,200,10,334 = IT 28953 51,78 137 95 S 20.8 308
Dx$9,191,14,9. =[(TI{_,;=-T02) (z3,%)/ B.32ll 48,09 127 915 IR LOMS 5043
(3yg - Te) ~ IT 28929
D67,2,124, % =/(3B-t2hn98l) (usenya bk 05 117 S 508 605
338-3C)/ BD 1419
D#x,69.200,1a, 414 = II 28933 43,97 110 9B &S 2065 30k
D57.45.126,114 = 3DL419x(Pi-Bell 115xTc?)  43.57 116 oMt nS 505 405
Dix59,203,1n.3h=/{Tdur-sphodisgh herak)/  43.57 113 R B IMR  SIR
i(TiE5-TeR) (ZB-w)/? - IT 28957
D57,51.i7,2h =(}ohm,BD1588 )xInrat 59 42,90 113 9MS R 10R 10K
INRAT 69 37.80 100 9HR iR Lowt 305
ote ¢
P = Povdery mildew
Sent,= Septoria
P,st,= Stem dust
P.rec= Lcafl Rust
S = lbceiately susceptible
S = Susccptible
MR = ceratcly resistant
It = Righly resista.t
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2, Veriety testing,

Sixteen varicty demonstrstions of 15 to 20 verieties were seeded at sites
chosen to represent good soil and nenagement of the dryland wheat areas of
Tunisiz, Oie was not harvested because of a severe end non-unifornm infestation
of wild oats, These demonstrations consisted of 2 replications of plots
5 meters by ;0 meters, The plots were seeded with Project cquipment but
harvested with the grower’s caibine excet for percels utilized for seed
increase; these plots were harvested with the Projecct Wintersteiger corbine,
Yield results of the variety dempnstrations are presented in tablely,

The dominant factor in yicld performsnce wes lodging, This resulted in
the relatively low yiold of Fiorence Aurore » Bedri, JH.AT and Roussia,
Consistently high yiwlds were produced by the Blucbirds, Saric and Cajeme,
with a maximum of 0l1.5 qx/ha by Cajeme at Mateur, The new Sentoria tolerant
varieties, Soltanc and Zaafeesre, performed well in relation to other varieties,
even in the absence of Septoria attack, Vigorvus tillering gives these
varietics an advantsge over inia whicu often tillers prorly in Tunisie,
especially in the colder aress, This is o factor in the relatively poor
performance of inia, which failed to top the yield of any trial, Peoujemo,
whicl. produced the highest averase yield last secson, auein performed weal,
Cocorit was by far the best durum in Yisld,

- Era and Flotcher were planted at the colder sites and eypeared unadapted
due to lateness of hesding, However » this serson the grain filled and relstive
yield was exceilent, An abnormal amount of lste rainfall and the abseince of
sirocco winds contributed tu their performance, Further evaluation is needed
to lcern if these vorieties csn be used in Tunisia,

Martin barley was planted at the 8 sites with lowest average rainfall,
Yicld was 14% above inie; however, part of this performence wes the result of a
Severe attack of frit fly plus Hessiecn fly which reduced the average whea
“yield to 1/2 that of the barley at this site,

These trials should be continucd because they serve both as demonstrations
and a measure of varietal adaptability over a wide range of Tunisian conditions,
Barley should be included in the deyer end the colder areas because it extends
the range of climatic adsption and pathcgen resistance of the plant materisl
tested, z2e well as its cconomic importance,
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Table 10, YILLD, GRAIN TEST L..IGHT AND PLANT HIGHT FROM 16 FARM DEMONS cRATIONS
THROUGHOUT MORTHERN TULISIA IN 1970 - 1971,

Variety Ne of Yield Yield & Test Wt Slant Hight Plant hight

locations Q/ha of lnia  w3s/hl cm % of Inia

Ariana 65 15 35,7 100,9  79.5  115.0 119
Plorence Aurore 15 2.3 MO 5 130.3 137
Svltane 72 .1 38,0 107.3 78.8 9.6 100

. &aafrane 15 35,9 104.2 78.5 24.5 100
Utique T 34 974 79.9 9.6 9%
Inia 66 L 35.4 100,0 79.6 94,8 100
Tobard b ‘ 15 37.3  105.2 79k 9l ¥9
Penjam 32 B 3.7 1066 773 97.5 103
Saric 0 - 15 39.1 1104 77.6 - 79
Cajeme 71 + 15 39.8 112,44 78.1 77.1 81
Era 5 37.1 109.0 79.1 1024 110
Fletchor b 30,4 106,0  79.4 $7.5 109
Jori &9 13 33.9 9.8 9.4 81.9 86
Cocorit 70 12 38,4 1065  77.3 68.5 93 .
Bedri 69 15 20,7 85,8 79.2 95.7 o2
Inrat 69 15 31,3 88,5 78.4 110,6 17
Roussia 3 20.9 149.8 77.0 15,3 11
Orge Martin (barley) 8 34,55 114.7 - 103.7 116

+ Released in Tunisia as Vaga 72



IV, EXTENSION

A programme of practical demonstrations wes conducted throughout the wheat
growing regions by a Tunisian enginzer znd a numder of Tunisien adjoints tech-
niques, These were supplemented by field trials referred to above,

There were tvio types of demonstretion, viz. fertiliser demonstrations aimed
at shouing the benefits of nitrogen fertiliser and veriety demonstrations to show
the superiority of new varieties and their capacity to respond to fertiliser,

The individuzl plots in the dewonstrations were approximately 2500 squere
metres in areas, Soms demonstrations were olanted with mobile equipment but the
majority were planted with the fsrmers' own equipment,

The fortiliser cezonstrations comparsd no tertiliser, phosshate only end
two levels of nitrogen in the following manner:

) Bread ihest : Durua b.heat Barley
Vorieties: Utique and Soltsne in Bedri and INRAT 59 Cercs and
Septoria aress Martin

Tobari 2t Bejs
Inia at all other sitcs

Units of fertiliser:

More than Less than _ - High rainfall Dry areas
500 rmm 500 mm only only
N P Nop = N P N P
0 90 O 0 J o . J v
0 45 0 U4 0 45 0 45

h5 45 45 L5 L5 45 Q2 45

P L5 o7 45 V) 45 45 45

There were 38 demonstrations comprising 25 with bread wheat varieties, 11
with durum wheat varictics and 2 with oarley, Jf these 38 demonstrations 2§
were harvested, . -

In the high rainfall areas the improved bruead wheat varieties yiclded 25,9,
31.9, 37.7 quintals/hectors with no nitrogen, 45 units of nitrogen and 90 units
of nitrogen respectively.

The improved durum varisties responded to 45 units of nitro;en wherc the
7ield increased from 25,0 to 31,4 quintels; huctare, The additionsl nitrogen treat-
ment of Q) units resulted in only en additional 1 quintal of yield because at
this level the varicties lodged,

In the lower rainfall areas tho bread vhecats yiclded 22,1, 25,5 and 24,7
quintals/hoctarc with 0, 45 and 90 units of nitrogen,
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The_vericty dempnstrations

hccording to the zllocations describud sbove Iniz, Utique, Soltene or Tobari
was compared with Florence Aurore and ILRAT oY was compared with iahmoudi, There
were 29 demonstrztions planted and of those 24 were hervested, In each veriety
demonstration the two varicties under comparison were grown at two levels of nite
rogen and with cdequate phosphate, The nitrogen trectments were O and 90 units
for brerd wheat varicties ot high rainfall, and 57 units for bread wheat varice
tics ot low reinfer1ls and for durum whest varieties,

The level of yield differences obtained are demonstrated in the following
date:

Inia 37,0 quintels/hectarc, Florence Aurore 29,5 quintals/hectarc at 9
units of nitrogen;

INRAT 59 29,6 quintels/hectrre, kzhmoudi 21,8 quintels/hectare at o7 units
of nitrogen;

Inia 28.5 quintals/hectare, Flercnze Aurore 21,5 quintals/hectare at o7
units of nitrogen,

Overall, the demonstrctions werc successful in demonstrating the recormen-
dations arising from work in the Project and were used extensively in farm field
days,
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CIMMYT REPORT - ALGERIA 1971-72

I. INTRODUCTION

A Cereal Research and Production Project was established during the
summer of 1971 between the Algerian Ministry of Agriculture and
CIMMYT. The CIMMYT program in Algeria is supported by the Ford
Foundation. Other cooperating agencies are F,A.O. and C.C.C.E.
(French Central Economic Agency of Cooperation) directing extension
demonstrations, fertilizer distribution and pilot studies respectively.
The breeding program is directly connected to I.N.R.A.A. (National
Institute of Agricultural Research for Algeria) at 7 Central and branch
stations throughout the cereal growing regions of northern Algeria.

CIMMYT production research during 1971 was divided intz two large
regions of east and west. The country will be divided into three
production regions (eastern, central and western) during the 1972-73
season with centers in Constantine, Algiers and Oran.

The Government of Algeria had imported sufficient seed of Mexican
varieties during 1969-70 and 1970-71 to plant 5,100 and 148, 000
hectares respectively. Based on the success of the introduced varieties,
Inia, Siete Cerros and Tobari, Algeria seeded more than 320, 000
hectares of high yielding varieties during 1971-72, All but a few percent
of this surface consisted of the three Mexican varieties and Strampelli,
a promising Italian bread wheat. The projected total surface for 1972-73
season is more than 600, 000 hectares. Included in this total are 86,000
hectares of the Mexican durum variety Jori 69 and 3000 hectares of two
Italian durum varieties Capeiti and Montanari.

Results of the 1971-72 season were very satisfactory throughout the
country owing to favorable climatic conditions, proper placement of
varieties by regions, general availability of fertilizer, and good support
by the local government.

II. WEATHER CONDITIONS

General and abnormally high total rainfall and very good seasonal
distribution contributed to the successful wheat year as shown in the
following table.

# .
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Comparison of 1971-72 rainfall with the 50 year average 1971-72 total
is for period October 1971 to June 1972,

ALTITUDE 1913-63 TOTAL

REGIONS METERS AVERAGE 1971-72

MM MM
EASTERN
Annaba 58 674
Constantine 660 523 748
El Kroub 640 531 785
Guelma 270 609 714
Sétif 1081 . 457 611
CENTER
Algiers (University) 59 753 930
Médéa 912 826
El Asnam 112 396
WESTERN
Oran (Port) 3 ' 381
Mostaganem 111 425 ' 438
Relizane 80 342 388
Mascara 583 456 616
Tlemcen 810 688 768
Maghnia 399 392 413
Sidi-Bel-Abbés 486 414 485

## .
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Although some yield losses were reported from excess rainfall, in
general yield of cereals benefited from the high rainfall. Prolonged
cool, cloudy days and rainy periods hindered timely application, and
the efficacy of chemical weed control. These conditions also affected
timely application of nitrogen top-dressing. Losses also occurred from
flooding in lowland areas.

Cold weather with snow and late frost caused sterility of early maturing
varieties in many areas above 500 meters altitude. The cool spring
temperatures, with accompanying above normal rainfall, aided the late
maturing varieties. Losses from hot southerly winds (Siroccos) were
minimal compared to other years.

III. DISEASES AND INSECTS

Weather conditions were optimum for development of Septoria tritici.
However, losses were restricted mainly to the higher rainfall, coastal
plains. Puccinia graminus tritici was generally observed across the
coastal plains and the Sétif region on the high plateau. The susceptible
local bread and durum wheat varieties, and the Italian introductions
were heavily infected. In regions where these varieties matured late,
the rust developed early enough to cause considerable losses.

Puccinia recondita and Puccinia glumarum were also observed. The
duration and intensity of these diseases was not enough to cause
appreciable loss in yield.

The high yielding Mexican varieties, Inia, Tobari and to a lesser degree,
Siete Cerros, were resistant to the three types of rusts in Algeria. New
introductions from Tunisia, Soltane, Zaafrane and Utique also were resistant.
Jori 69 developed moderate levels of stem rust. Cocorit 71 also developed
some stem rust infection on the summer planting.

Insects were a minor factor in production. Isolated areas had considerable
damage from cut worms. Hessian fly damage was limited to isolated

areas, and caused very little yield reduction.

In certain regions, early maturing fields of the Mexican varieties suffered
from bird damage. This is a universal problem throughout North Africa.

IV. FERTILIZATION AND WEED CONTROL

Based on research and experience in Algeria and other countries of North
Africa, fertilizer recommendations were made for the different rainfall
regions. These recommendations were as follows.

#H . .
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Nitrogen Recommendation Phosphate
Rainfall Zone Before Seeding Tillering Total Recommendation

< 400 mm 33 22 55 45
400-500 mm 45 22 67 45
500-600 mm 45 33 78 45

> 600 mm 45 45 90 90

The figures are in units of N and P9Og per hectare.

A large percentage of the 320,000 hectares were covered with the
recommended rates for nitrogen and phosphorus. Full efficiency from
the fertilizer was not realized for several reasons. Some areas did

not have the full application due to lack of equipment, and wet weather
prohibiting application with farm equipment. Poor weather condition also
prevented realizing the 200,000 hectares programmed for aerial
application. Late and often uneven hand application also reduced the
overall yield benefits from the nitrogen application.

The government recommended and distributed sufficient phosphate
fertilizer to apply 45 units/hectare to the more than 2, 000,000 hectares
of commercial wheat production. Sufficient nitrogen fertilizer was distrib-
uted to generally apply 20 units/hectare over the total areas of wheat
producilion.

Weed control with herbicides was used on less than half of the high
yielding varieties. Lack of chemicals, equipment and poor weather
conditions for treatment all contributed to this problem. Aerial application
was hindered by poor weather and only a part of the planned program was
completed.

Results from application were spotty. Poor equipment, late application
and improper use of some chemicals reduced the overall effectiveness
of the application. Good weed control was reported to have doubled yield.

Wild oats, rye grass and Phlarius sp caused considerable losses in many
regions. Chemicals used were not effective on these grass type weeds.
Oxlais spp. are also a major weed problem throughout the fruit tree and
vine areas where cereals occur.

V. PRODUCTION

Although final production figures for the 1971-72 season are not complete,

## . L] -
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indications from over half of the production regions show the average
yield of the three Mexican varieties to be 15 to 18 quintals/hectare.

This compares with a 10 quintals/hectare average of the local bread

and durum wheat varieties in the same regions.

On a small area of production, the Italian variety Strampelli also
yielded about 17 quintals/hectare.

Several factors reduced the harvested yield for all varieties. The
limiting factors of disease, weeds and production have been previously
reported. In addition to these factors, high losses occurred at harvest.
Harvest was delayed by lack of combines. The high yielding varieties
matured early, and were ready to harvest while the harvest of barley
and other crops was still in progress. Much of the wheat stood in the
field for two to four weeks after it was ready for harvest. High losses
from wind shattering and late rain were common. It is difficult to
estimate these losses but 10 to 15 percent over all loss is indicated.
In general, losses from harvest probably were higher in the early
maturing varieties because of the relatively longer period of standing
after ripening.

lle production of well managed fields indicates the potential of the
high yielding varieties. Many fields produced 40 quintals per hectare
with a few yields approaching 60 quintals (6 tons per hectare).

VI. PRODUCTION RESEARCH

Variety demonstrations were planted in sixteen locations in 1971-72.

Ten demonstrations were planted in the western region and six were planted
in central and eastern regions. In general, these demonstrations consisted
of 18 varieties with two replications. The demonstrations were fertilized

at the recommended rate and were sprayed with chemical herbicides.
Farmers equipment was used for seeding and harvesting. Not all

varieties were planted at each location, and a total of 24 different

varieties were planted. Three demonstrations were not harvested due to
flooding, heavy infectation of rye grass and damage from cut worm.

"The data are summarized in Table 1.

Siete Cerros had the highest average yield at all locations even though the
yield was reduced by Septoria in a few locations. Yield loss at the Annaba
location was estimated at 30% when compared to the resistant variety
Strampelli.

All demonstrations were seeded after December 20. Although yields of the

_ earlier varieties were not affected by the later seeding, the late varieties
may have suffered some yield loss.

## .



TABLE 1. Average Yield Comparative Yield in Percent of INIA and Maximum Disease and Insect
Readings for Varieties in 13 Demonstrations Throughout Algeria.

Maximum Readings

% Damage

Location Q/H Yield Septoria Stem Saw % %
Variety Number Source Yield % of INIA Ratings Rust Fly Lod lging Shattering
Siete Cerros 12 Mexico 32.3 117 9 R 2% 5 0
Zaafrane 7 Tunisia 26.3 116 7 R 10 10 2
Soltane 13 Tunisia 30.2 113 7 R 5 2 0
Mexico 1601 3 Mexico 46.3 112 5 R 5 - -
Strampelli 13 Italy 29.17 111 3 S 25 5 0
Utique 11 Tunisia 26.1 108 5 R 5 10 5
Tobari 66 12 Mexico 27.8 106 8 R 5 2 0
Generoso 9 Italy 22.1 106 3 S 10 0 5
Fletcher 3 U.S.A. 29.7 103 2 R 5 0 0
Capeiti (D) 5 Italy 29.9 103 - S L S -
Inia 66 13 Mexico 26. 7 100 9 R 10 5 0
Inrat 69 (D) 13 Tunisia 25.6 96 8 T-R 10 50 0
Moh. Ben Bachir 9 Algeria 23.6 96 - S 10 S -
Jori 69 (D) 8 Mexico 23.5 93 9 R 3 0 0
Sparta 12 Italy 25.9 90 3 VHS 5 5 10
Mahon Demais 9 Algeria 21.4 817 - S 5 S 10
Padre Gemelli 11 Italy 20.8 85 3 VHS 10 0 5
Libellulu (D) 11 Italy 23.0 84 2 VHS 5 0 2
Oued Zenati 368 (D) 11 Algeria 21.6 84 9 S - a5 0
Montanari (D) 3 Italy 26.0 79 - S - S -
Splendeur 13 France 14,4 54 2 VHS 5 0 0
NOTE: L = Light attack; R = Resistant; S = Susceptible; VHS = Very Highly Susceptible.

(-)

No comparative reading.
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Strampelli was the highest yielding Italian variety and was equal to
Siete Cerros in the high plateau region. These two varieties were the
best adapted to the high plateau. The other Italian varieties performed
fairly well in the high plateau regions but were low producers in
general in the other regions. The Italian varieties were all susceptible
to stem rust, but Strampelli was attacked later and with less intensity.
Strampelli is very susceptible to saw fly damage. Siete Cerros was the
most tolerant of the high yielding varieties to saw fly attack. Saw fly
was most prevalent in the high plateau where both Siete Cerros and
Strampelli are recommended.

The varieties Soltane, Zaafrane, Utique from Tunisia and Calidad sib
(Mex. 1601) performed well. Soltane appears to be the best adapted of
the varieties, with better performance in the high plateau., It should
be recommended for the higher rainfall areas. Utique and Mexico 1601
performed very well in the high rainfall areas where Septoria was a
factor, but were too early for the high plateau region.

Fletcher was outstanding in resistance to diseases, but was too late for
the later seeding. Both Fletcher and Era need to be tried in earlier
seedings to help overcome the late maturity.

Inia 66 and Tobari were not outstanding this year. Neither variety
tillered very well this season and they lack adaptation to the high
plateau, although Tobari appears to be better in this area. Tobari
performed quite well in the high rainfall region and in the one irrigated
trial that was late seeded. Until Tobari can be replaced by Soltane,
Utique or another new variety, it is the best variety for the high
rainfall coastal regions.

Of the durum varieties, Inrat 69, Capeiti and Jori appear to have the
most potential of the varieties in the demonstrations. Jori is not adapted
to the high plateau and should not be used in the high rainfall area. The
best region of adaptation is the 400-500 mm region below 800 meters.
Capeiti is better adapted to the higher rainfall areas, but will lodge.
Inrat 69 is adapted to both the high and intermediate rainfall areas but
it has not performed well on the high plateau. Mohamed Ben Bachir
performed very well in the high plateau, but is too weak strawed to be
used in the higher rainfall regions. In other tests, Cocorit 71 and other
new high yielding durum varieties appear to be much superior to the
varieties now grown. Some of these are included in demonstrations for
the 1972-73 season.

Three datesof seeding trials were established in eastern Algeria. One of

these trials was abandoned due to cut worm damage. Four varieties were
planted with two dates of seeding in the high plateau region near Sétif.

# .. .
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There was no significant difference in yield between the two dates of
seeding or a significant variety-date interaction as shown in table 1.
There was a significant variety difference in yield. The cool spring

and good rainfall distribution probably accounted for lack of date of

seeding response.

Table 2. Yield of four varieties at two dates of seeding and two
locations on the high plateau.

Yield Q/H
Sétif South Sétif North

Variety Nov., 25 Dec. 20 Ave. Nov. 25 Dec. 19 Ave.
Inia 21.6 24.1 22, 9% 24.4 23.6 24.0
Strampelli 23.5 26.1 24, 8% 26.9 29.5 28.2%
Siete Cerros 23.9 24.1 24, 0% 28.8 28.9 28.9%
Mahon Demais 18.0 16.4 17.2 23.9 21.1  22.5

L.S.D.5% 3.52 5.64

* Significantly higher yielding than Mahon Demalis.

Four fertilizer trials were established in eastern Algeria. One trial was
destroyed by cut worms. There was a significant response to nitrogen

at two locations. The response was related to previous cropping history
as has been the case in trials in Tunisia and Morocco. The response

was limited to 44 units of N at Guelma following sugar beets with a very
high check yield indicating a high carry over of N from the previous crop.
At Annaba following vetch harvested for seed, a response was noted at all
levels of N to 132 units. These results are shown in Table 3.

At Sétif following summer follow no significant yield response was noted.
The data from this trial are not included because faulty second apphcatlon

did not allow analysis of the data.

Table 3. Summary of yield response to nitrogen treatment at two locations.

Preceeding Units of Nitrogen
Location Crop Yield Q/H Difference % Increase
®) 44 88 132
Guelma Sugar beet 36.1 44,1 45.0 46.4 10.3 28
Annaba Vetch (seed) 23.5 37.7 43.5 51.4 27.9 115

L.S.D, Annaba 6.82 Q/H
Guelma 4.79 Q/H

## .
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The average yields are determined from 12 plots for each rate of N.
There was no difference between dates of application or if the application
was split.

ViI. IMPROVEMENT SECTION

The good moisture distribution and cool, cloudy days. prolonged plant
growth and provided optimum conditions for selection in the breeding
nurseries at all research stations across the country. Two distinct

zones must be considered in developing wheat varieties across the northern
cereal region of Algeria. The extreme northern coastal plain has a mild
climate, no freezing termperatures and annual average rainfall varying
from 400 to 800 mm. The second region is a high plateau lying inland 60
to 100 kilometers from the coast. This plateau extends over 1000
kilometers east to west across the country and ranges from 600to 1200
meters in altitude. This large cereals regions is subject to snow. late
frost, early siroccos (hot dry dessert winds) and annual average rainfall
varies from 250 to 650 mm.

Bread Wheats

The long season with good moisture provided optimum conditions for
development of the medium to late maturing varieties. The Mexican
variety, Siete Cerros and Italian variety, Strampelli were the top
yielders, as seen in Table 4, for all the National microyield trials

and large scale production. Siete Cerros has very good general resistance
to the 3 rusts and loose smut but is highly susceptible to Septoria. On the
contrary, Strampelli, has good resistance but is susceptible to both stem
and leaf rust. Data from the two previous years which had much lower
rainfall show these two varieties with the highest yields. Cther varieties
of interest from the 7th International Spring Wheat Yield Nursery (ISWYN)
are showing in Table 5. The yield represent averages from three
experimental regions Sidi-Bel-Abbes in the extreme west, Algiers in the
center and El-Kroub near Constantine, in the east. The Indian variety,
Chhoti Lerma, always yields well in the absence of heavy striperust and
Septoria attacks. The following three varieties, Toguifen, Victor I and
Penjamo have resistance to Septoria tritici, and good general adaptation
to North African climate, however, the poor quality of Victor I prohibits
its use in commercial production.

Two locations, Algiers in the Center and Annaba in the East, gave good
conditions for screening advanced lines and varieties against attack by
Septoria tritici. Development of the Septoria occurred in mid-March,
which is normally too late for much damage, however, cloudy wet weather
with warmer temperatures allowed rapid increases in these two areas.
Some of the best Septoria resistant lines and varieties are listed in

Table 6. Total rainfall in these two regions was very high, as seen in
the earlier precipitation chart, allowing good screening for Septoria.
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Table 4. Top Yielding Bread Wheat Varieties From the Different
National Yield Trials 1971-72,

Yield Highest % of
Variety or Cross Q/H Location Florence Aurore
( all trials)

Strampelli 70.2 Guelma 166.8
Siete Cerros 65.2 " 177.6
Un-SkxS. Past/Mara 60.8 Algiers 125.9
Chenab 70 59.8 " 142.1
Un. SkxS. Past/Cno-Inia 59.6 " 123.4
Mexipak 69 58.5 Guelma 184.8
CC-Inia "S" (143 57.8 Algiers 136.1
Calidad "S" (Mex 1601) 55.4 " 144.8
WtEB -Nar 59/Son 64-TzppxY54 53.4 " 150.9
Cno "S" -Inia "S" 2 53.1 " 171.0
Inia "S" - Napo 63 (136) 52.7 " 124.1
B21 x KE 3.2 (French) 52.5 N 130.6
Florence Aurore 52.5 Guelma 100.0
Inia 66 50.3 Algiers 133.2

Tobari 66 44.3 " 142.6
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Table 5. Averages of the highest yielding lines and varieties from the

7th International Spring Wheat Yield Nursery for Algiers,

El-Kroub and Sisi-Bel-Abbes 1971-72, Algeria,

Yield (Q/H)

1. Chhoti Lerma 50.4
2. Toguifen 49.5
3. Victor I 48.4
4, Penjamo 62 48.3
5. Chenab 170 48.2
6. UP 301 48.1
7. Tanovi 71 48.1
8. Son 64 - K1 Ren 47.9
9. Pitic 62 47.4
10. Calidad 46. 7

They are not, however, large wheat growing regions. The late develop-
ment of Septoria rapidly killed all leaf tissue and ke avily attacked the
stem and leaf sheaths of the susceptible varieties as it moved up from
the plant base. Selection was, therefore, based on degree of early
(April 15) and late (June 10) attack as shown in the table, appearance
of the grain and color of the straw. The Septoria resistant lines had
beautiful bright golden straw in contrast to the dull gray colored of the
susceptible varieties. The check variety, Super X was dull grey and
its grain was badly shriveled. Several lines, as indicated by stars in
Table 6, although having small pustules on the upper leaves, maintained
good leaf tissue with no further spreading of the Septoria.

Durum Wheats
Rapid improvement is needed in the durum wheat varieties specifically

for Algeria, but generally for North Africa. The local varieties, although
well adapted are very tall, susceptible to the three rusts and lack yield
potential with higher rates of fertilizer. The importance of durum wheat in

## . .
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Algeria can be seen by coniparing the total area with that of bread
wheat. Of the roughly 2,250,000 hectares of wheat, there are 1.5
million hectares of durum and 0.75 million hectares of bread wheat.

The major problem with durum wheat introductions is lack of disease
resistance. The diseasesin order of importance are stem rust,

Septoria tritici, leaf rust and stripe rust. The three rusts can

develop in any of the cereal areas throughout the country, however,
Septoria tritici is restricted to the coastal plain and to areas of higher
total rainfall., Varietal recommendations are based on total annual
rainfall.

The best yielding varieties and lines from the 3rd International Durum
Yield Nursery (IDYN) are given in Table 7, The average yield is
based on three locations, Algers in the Center, Sétif on the eastern
high plateau and Guelma on the eastern plain. The Crane Sibs (both A
and B) have good yielding ability but are susceptible to rusts and
Septoria. The Argentina variety, Parana 66/270, shows good promise
with high yield and general resistance for all of the diseases. It is

a short-strawed variety with good tillering ability. Another promissing
line, T. dic. vernum x G11 "S" gives high yield and good stem rust
resistance. Its use commercially remains questionable due to suscep-
tibility for leaf rust and Septoria tritici. The Mexican variety, Cocorit
71, yields well, has good adaptation and some tolerance to Septoria
tritici. It has better stem rust resistance than Jori 69 and could be
grown commercially for the present time. The Tunisian variety, Inrat
69, has good yielding ability and Septoria resistance. It is gradually
losing its resistance to both stem and leaf rust. This variety, however,
shows definite resistance to Fusarium culmorum. Jori 69 yields very
well in the absence of heavy disease attacks. This variety is, however,
susceptible to the 3 rusts, Septoria tritici and Fusarium culmorum.
The variety is being grown commercially this year but will have to be
replaced as soon as other varieties can be multiplied.

Promising selections and varieties from other yield trials were:

a) T. polonicum x Z-B dwarf, a local selection adapted to the Sétif high
plateau region. Due to the wide cross, it has been impossible to fix
this line.

b) Anhinga "S", selection from a previous IDYN which has no pedigree,
and

¢) Mandon, a French variety showing promise in the coastal plain.
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Table 6. Best Septoria Resistant Bread Wheat Lines and Varieties from Screening Nurseries and Yield
Trials - Algiers 1971-72,

Septoria Observation

Variety or Cross ORIGIN Early Late
My54-Nor10/Y50XKLine)xT/Chinl66xL-N/M2%-ME)Fr A-3538-12P-5P-5P-1D PON 30 3 6
H480xAn64A II-MJ-191-1P-1P-1D " 38 3-5 3-5
Ofn(Com-N/MtxMen) (Kt/Bg-Fn/G4 " 44 4 8 *
Pato (B) 21974-4R-4M-2R-0Y " 115 1 7
On-Bb/Cno-7CerrosxTob-B Man 34310-6m-1y-Om " 183 3 7
CC - Tob? 24027-13t-1m-1y-0m "192 3 7
Jar-Napo63/LR64xTzPP-AnE  21823-10y-2m-4y-1m " 193 4 8
(BYEz—TC)(YaCE-TCZ) x (BYEz-TC) (Z-BxB) D-31539-3L 207 6 7
Super X " 175 8 9
TobxKlPet-Raf 11-23438-5M-1Y-3M-1Y-0M-0Mb POT 7142 6 T *
Mex 1601 = Utique (BT 2349) " 7101 6 6 .
Napo 63xTzPP-Son64/8156(R) 28071-7m3y-3m-0Y-0Mb " 7310 4 5
Kt/bg-Fn/ uxB2a VI-15-22t-1t-1b-1t-1b-0Mb " 17345 4 5
Fn-K58/Nx(Er-KAD/Gb)2 11-14239-5t-1b-1t-2b-0Mb " 17346 6 6
Mexicano 1481 " 7520 4 5
Inia~-Cno x Cal. 27220-44M-0Y-48M-0OY-(1-3Y) IBWSN 28 3 7
Cno" S"-Gallo 27829-19Y-2M-1Y-OM " 114 4 6
Tob 66 - CC x Pato 27369-1R-4M-0Y " 147 2 4
N066-Cno"'S"xJar66 27343-2R-3M-3T " 151 1 3
Era " 211 4 5
Pj62-Cal 30403-19M -2Y -1M ~-0Y " 2817 2 4 *
(TzPP-Wt ZX Napo 63)(Inia"'S'"/S64xTzPP-Y54) 29791-11R-4M-1Y-1M-0Y " 328 2 5 *
Nar59-101Y/PJ62-GbxTzPP-Knott ## 2)Cal 30409-44R-1M-3Y-1M-0Y " 330 3 6

* Very samll resistant type pustule not spreading on leaf - Tolerance.
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Table 7. Averages of the best yielding varieties and lines from the 3rd International Durum Yield
Nurseries for Algiers, Sétif and Guelma, Algeria 1971-72.

Yield SETIF ALGIERS GUELMA Septoria Fusarium
Variety Q/H P.glum P. tec P. gr. tr. 15 April 10 June culmorum
Crane "S" B 49.3 80S 80S 7 9 S
T. dic.ver. x G 11 "S" 48.1 R 1008 6 8 S
Parana 66/270 47.6 R R 4 4 MS
Cocorit 71 47.4 20MR 80S 40S 7 7 S
Cisne "'S" 45.2 60S 60MS-S 10MR 4 8 S
Jo '"s" - Cr "S" 44.2 40S 60MS 5 9 S
Crane "S" A 43.17 80S 80S 8 9 S
Capeiti 43.6 80S 80S 3 8 R?
Inrat 69 43.1 20S 80MS 4 7 R
Quilafen 41.8 80S 100S 5 7 R?
Jori C 69 (check durum) 35.9 60S 80S Tr 6 9 S
Cajenne 71 (check bread) 50.3 R R 4 8 ~
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Table 8. Best leaf rust and Septoria resistant durum wheat lines and varieties from 3rd IDSN
Alger 1971-72,

P. Recondita Septoria Observation

Variety or Cross ORIGIN Leaf Rust Early Late
Flamingo "S" IDSN 011 20MR-MS 4 8
Flamingo "S" " 088 40MS 1/ 5 7
Jo”S"(LD—3571,F—Tc2/G11"S") D-27588-5M-3Y-1M-500Y " 012 20MR 4-5°? 8
D-21563-AA"S" D-27625-5M-2Y-2M-1Y-0M " 045 10MR 5 7
D-21563-J0'"S" D-31538-14M-3Y-0M " 068 TrR 1/ 4 7
D-21563-Jo"S" D-31538-14M-6Y -0M " 069 10MR 1/ 5 7-8
(LD-357E—Tc2) Jo'"'S" D-27534-3M-2Y-1M " 0137 20MR 1/ 5 9
Jo"S”(LD—357E-Tc2/G11"S”) D-27572-20M-3Y-1M " 0141 10MR 1/ 4 7-8 .
Jo"S"(LD-3574-Tc2/G11"S") D-27572-20M -3Y -3M " 0142 20MR 1/ 6 8
Jo"S”(LD—357E-Tcsz11"S”) D-27588-5M-3Y-3M " 0146 20MR 4 8
D-Buck(Byg2-Tc)(LD-3575- Tc2/G11"'S") D-27649-0M-38Y-1M " 0159 20R 1/ 7 8
Plc "S" - Jo "S" D-31679-4M-1Y-1M-0Y " 0188 TrR 1/ 4 6-17
Plc "S" - Jo "g" D-31679-9M-1Y-2M-0Y " 0189 TrR 1/ 6 8
Stw63-G11"S"xRD-119-1W-2Y D-31759-1M-2Y-1M-0Y " 0219 20MR-MS 1/ 4 7-8
Cr"'s"-Gs"s" D-28980-28Y-13M-5Y-1M-0Y " 0223 20MR 5 7-8
Masa-177Y-1M-0Y " 0230 40MS 6 7-8
-Jo'"'s8"/LD-357Tk-Tc2-G11"S" D-27588-5M-3Y-3M-1Y-1M-0Y " 0243 TrR 3 6-7
D-21563-AA"S" D-27625-5M-2Y-2M-1Y-1M-0Y " 0252 20R 5 6
Gs"S" - Cr "S" D-27676-6M-1Y-1M-2Y-1M-0Y " 0254 10R 1/ 7 9

1/ Also reported to all 3 rusts in Delhi, India.
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The best leaf rust and Septoria resistant lines listed in Table 8 were
selected from the 3rd IDSN at the central Algiers station. Heavy attacks
of both diseases killed the susceptible varieties and caused extensive
shriveling of the grain. There was no sufficient stem rust to screen
these lines but it is hoped that some will have enough resistance for
replacing the present commercial varieties.



