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

September 1971 - September 1972 

1. 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, CIMMYTI s activities in Tunisia were financed by the 
Ford Foundation ($219,328) and the United States Agency for International 
Development (USAID). In Algeri::::. 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. 

II. 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, prociuction 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. 

2. a) The transfer of Dr. McC'.listion to Algeria as team leader resulted 
in staff c~nges 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 I 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 out yielding 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 emp!1asizing 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 DEVELO.t>MENT 

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. F inlay 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. 

3. 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. 

4. 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. 

## . 



# 5. 

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 EI Batan, the Puebla Project, the wheat breeding 
program at Ciudad Obregon. Sonora, as well as farmer organization 
and production areas in Sonora. 

Mr. Abderrahim Zouari, Attache, Cabinet of the Ministry 
of Agric ul ture , Tunis. 

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

Mr. Mohamed Louardi Lamouchi, Regional Agricultural 
Development Commission for 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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B. Algeria 

1. As of September 1971, the expanded Algerian Cereal Project got 
officially underway with several organizations assisting 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 commi5sion, 
chaired by the Secretary General of the Minis~t:. 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 srfficiency. 

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 F AO/ 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 Proj ect 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. 

2. 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 Moili 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. They are: 

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

3. 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 Proj ect 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. 

4. 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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The Clirll3.tic Fa ctors of Ir:lportance - ------ ------
The season 1971-1972 must be regarcled as a favourable one for crop growth within the context of that likely in Tunisia. 

Some rains in October allowed soil ~Jreparation to advance and rnin in Novewbe:::- a.nd early December allmoJec: planting to begin. A stress period occur­red in December with a 2-3 week period l'lithout rain. This ha.d very little effect on whea.t, B.lthough it slo, ... ed the development of ne'·~ly germinated medi­cago plants. In general weather conditions were conduciv~ to good soil pre­paration, ''ieed control and timely planting. 

For the rest of the growing sea son moisture C011Clitions "/ere approaching idea.l in much of the wheat land. There \-Ias no extrer.le cold and ra.infall was ~dequate 1 yet the soils rarely ,·,ere too wet to per..u.t nitrogen and herbicide applica.tion. 

In the spring, timel~r ra.ins '-Iere interspersed with sunny weather end hence very little disease was expressed. The COUJltry ,.'as free from hot dI",f­ing winds in the later stages of maturation. In sor.te cases there \-Ias insui'­ficient moisture for complete grain filling a.nd SOwe grain weights "lill dem­onstrate this. 

Occasional lodging occurred in older wheat varieties 1'!hen there \-Ias a com­bination of rain and wind on dense tall crops. Hail caused ciama.ge in isolated areas. 

The Project has concentra.tec1 its efforts in the better rainfall areas in the North and also with brea.d .... lheat production. SOMe ei'fort has been ap?lied outside these areas and this is increasing; in ~ddition, the effects of the technology a.pplied within these arep.s sprea.ds out spontaneously. 

The area of wheat in the Korth is approxima.tely 750,000 ha (60% c\a'Uju, 40'/.: brea.d) 0 In this l;Jst season some p<1rt of the n<n~ technolo8Y '\'las adopted on some 150,000 h3. Improved varieties ",le::re plant6d on 65-70,000 ha and a. Jiluch greater araB received fertiliSer (pa.rticula.rly nitrogen) and herbicide. 

Ap,?roxima.tely 18, 400 tons of fertiliser nitrogen "Na.s used ill thG country compared ~oJith 13 ,~OO and 9,400 in the two previous years. If 50;~ is used on 'wheat this can be interpreted to ::lean that at least 150, 000 ha. received aome nitrogen fertiliser. 

BEST AVAILABLE COpy 



.- '\ . . . 
Herbicide} mainly 2,4-D, "18S a.pplied to 105,000 ha compared with 70,000 ha 

in the previous yea.r. 

The official estimates of the Government Jr'.B.de in June showed an anticipat .. 
ed 5.7 million quinta,ls of durum wheat and 2.4 willion quinta.ls of bread wheDt. 
The mea.n yiold per hecta.re should be 25-28;~ better for durum \'/heat than in the 
previous yea.r and 15f~ better for bread ''lheat. This improvement is a·t,tributed 
to .a· conbination of good conditions a.nd new technology. 

Financial incentives have been retained. The orices have been ~aintained 
at the sa.me level as in the previous yoa.r, viz. 5~ioo for durun wheat and 
41d500 for soft ''lheat per quintal ($US 10.75, ;;.US 9.50). Thero have been a,ddi­
tional import tax reductions on production items, the most noteworthy of 
which is that on nitrogen fertiliser (lh.4.% dO"m to 8%). 

In genoral disease wa.s not a. problem durL-,g this yea.r and coul d not be re­
garded as a factor l~iting production or affecting experiments except in odd 
sites. 

Septoria was evidont in severa.l placos such as 1-·!a.teur, Hedjez El Bab, 
Beja, but the occurrences v/ere I":'.inoT. Appar~ntly the adtlquatc moisturl.. v:as 
sufficiently interspersed ,'lith sunshine so a.s not to allow tho discaso to de~·· 
vclop. 

L(;af, stem and stripe rust occurrence was practically nil or 50 late a.8 

to be ineffcctive~ 

PO'tldery rrd.ldow wa s COU1l1l0n in somo areas but did not appear to btl a.n im­
oortant factor. 

Thf:l coreal cyst nematode Heter2,d.Ji,a a.ven~ continues to be evident. Some 
experiments \'lere badly affected, pa,rticula ..... ly where wheat followed wheat. 
Steps need to be taken ~J cultural means to control this pest and acquair.t 
farulers with the hazards it offers. 

Insect nroblems '-Iere rela.tj.vely minor. Frit fly B.nd Hessicln fly a.ppesred 
sporadicl.lly and the combination of the t\'lO was wore significant than lea.f 
beetle. ~awfly was present in ha.lf of the sites in the drier Ctreas. 

Heeds continue to be a. serious contraint a:.d by their conpetition for 
'tra-ter tmd nutrients are reducing a.ctual yield materially. The position WaS 

a definite improvement on the previous season for several reasons. Firstly, 
timely ra.in:5 in October allovled fari.1ers to begin seed bed prepara.tion. Rains 
at planting time "lere well spaced and allowed some 'tlced control by cultivD­
tion. Subsequent crop grm'lth conditions sllowec! the wheat ~o advance ahead 
of weeds in many instances. 

l.. big factor in the ir'lprovement was the increased and improved use of 

BEST A'{AILABLE copy 

-.. -~ - . - ---_ .... __ ...... . . , . . 



· . 

herbiciccs. The qU8ntiti~s were referree to above. These treatments are 
l1'.a.inly for broad lea.fed wc:eds a..'1d it shot-.ld bE;) n.""t.ed that grassy weeos, par­
ticulc')rly wild oats and C).nnual rye grass, are Iru:!jor problems. 

1. E£!:t.:1.l~.;.z9r Studies 

The Project has . nov} cl);;lpleted four se~sons of extensive ferti:izer exper­
imentntion in northern Tunisia. Experir.lenta.l efforts have been concentrated 
in the more fa.vorClble rainfall a.reas (300-7('0 mm annlWl reinfall) of tho co un­
tr'J. Ge05rap:-,i.c~11y, th~_s corresponds to an area bE;tween 36°-37 rhn r·:-n'th 
lc.tituc1e Dnd -:. ncl~1de·,:-. tho t;ovcrnorates of B€~a, Jendouba, I{ef, B::.~,·:~!.'~:b, 'l'unis 
c::nd ND.bcul. ~;';;'::oor:L"1lents have been kept rel~tively simple in do:sj.:.:;r_ ~'i'~h a.n 
ei!!phosis on h:J:ling them uzeful for f(lrmer dC;:1011strntion purposes in addition 
to Cl.pplied rcseDrch and training. All fertilizer tria.ls D-re \mder rainfed 
conditions on farmer fields, ,dth their as!':i"3ta.nce .lnd cooperation in land 
nreparf.ltion, field days and hnrvesti.'1:S. 

In the fertilizer proer<..;.'l for 1971-72 "C.1ere V18·S i:i reduction in the types 
of experiments ca.rrl.ed out, bt:t a slight increase i..'1 the nur.iber of triD.ls. 
This season 37 exnerirnents as ,~e11 ns severa.l prnctica.l fertilizer test strips 
\-/ere carried out~ These comprised: 

(1 ) 
(2) 

(3 ) 

(4) 

Rp.te anc·. datu of nJ_tl'(j;~0n E1pplicntion (:-wrJ) 
Comparison of three different sources of nitrogen (a~oniu~ nit­
rate, a~onium ~ulfate, urea) at different dates (For~ms of N) 
Nitrogen, phosphorus nnd potn.ssiuLl a.t different dntes and rates 
of application (NPK) 
Corr,pDr:'son of four brend ,·!heat (ble tendre) and two duru:l'. vlhec:.t 
(ble du:;:') va.rieties a.t different nitrogen rat&s (V"rieties ~: 
nitrogen) 
Simple phosphnte Gemonstra.tion- strips comparing two phosph:yt.e 
(P205) rates fldjl'l,cent to nitrogen expArimentso 

A f8\,1 of the exoerir.lcnts 'oJ~rr~ '3itfler not hi'~'-rested or ::!.:>t D '- :;r'-":.)"(,{).b1e sta.­
tisticnLly becnuse of high coeffici~nts of v?rio.tiono This '''(l.S c.ue nln.inly to 
non-l:''"1iform doma.ge from h;:Jil or 'Jllirci;orms, high level of soluble 53] ts, COIT.­

potitic>:;1 .from N:i_l d o~ts end fCl.rmer errors. A total of 8"-% of the ·:'rials 
planted "",<1.:)re ca4"1:' d through to cO:1lpletion and met J.:.hc stond'"l:;:-d::. ncc.-;ptc:"ule 
to sttl·~i3ticia.ns. 

Eore emphnsis this SCQ.sCln ·f ·U S give:n to testi;'1g t.h .. ) nitrog0I"'. r·';:sp0ns i ,,'c·. 
r.""AiS of th'J dut'ur.l '·JhC:1ts . ThiH h:-, s been brought about. rJY the r..;;::·;:;i11:, rel'."!,:l'le 
of ~ no:" v:~ 4~icty, INRAT 69, l'Jhicn h:JS more yield potential a.nd better st t'.:tw 
strength than the tra.ditionn.l durums . In nddition , Jori, a recently intro­
Guced 5~ort stc:mned dUrw, hfl. s been shO\·ling promise for ~hl) int('r'~'3diu;t.(~ [lnd 
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low ro.infall nreD.S. However, it is not recorr.;rrendeo. for the high rainfall 
o.reas bec~use of Seutori~ ana udldew susteptibility. 

Yield d.'t.:l from nll nitrogen experiments IJra given in ta.ble 1. The av­
erroge yield for ell experiments (31) over Doll 10cD.tions (19) \·ws 37.1 qX/hll. 
The nverDges for the m:LXimum yield Dnd check tre::.>tments were 44.8 f'.nd 33;5 
q.~/h~, respectively. This represents Cl net increDse of 11.3 qx/ha, or 0 

33.7% incre~se from nitrogen us.:tge. l;oreovor, it is a.pproxL'r.')toly the some 
A.S the TunisiCl.n ntl.tionDl production whea.t ~verage, which gives nn indication 
of the potc.:nti:l.l for increasing \-/heat yields in Tunisin. The lr1rgest single 
yi~ld incronse from nitrogen utiliz"'ltion in all expcriments was 26.8 qx/ha • 

. At ;) nitrogen rDte of 133 kg/hi) the yield WD.S 54.7 qx/ha comt;J8.red to tho 
check of 27.9 \~ith the:' v:)riety Inia. 

Host of the fertilizer tria.ls involving nitrogen rates showed definite 
positive res):'t"nses D.gnin this SOD-son. This was especifllly true for the short 
f;terannd Wh(JC1.t:1~ b'At less true for the durums because of their 10~":·:Jj~ yield 
ceiling Flnd No:lker strc.w. However, the new v:~riety, INRAT 69, responded w~ll 
to llpproxim'}tely 40 qx./ha before lodging became <) problem. 

It o.ppo.'lrs th:lt for the short l'lheats; the optimum nitrogen rate is 90 
kg/hn in tho high r:-infc.ll .:Jruas (m.ore th<1;1 500 mm) And 67 for th .. ~ intermedi­
a.te rn.inf[l.ll zones (400-500 m;n). Fa.rmElrs in C).ri..l~ s 0010\'/ the hOO mm ()nmlc~l 
rDinf:,ll lir.ri.t should not C'pply more tha.n 45 kg/hc:;.. Hitrog0n ~'0commendations 
for the durum :3nd t8.ll breDd l'lheDts .~re approxim.<"toly 1/2-2/3 of those for 
the somi-chmrf \-lhea.ts. These nitrogen recommendations should be h~lved when 
"IlhcD.t follo\-JO sug" r beets, gr:-ten msnure, or (l good cleron winter follow on 
soil hewing D fnvor<J.ble organic rottor content. However, the r.::cornmenda.tions 
should be increased slightly (20%) l'lhen wheat follo\'15 another crop in the ro­
tation such {'l s .J cereal, forage (vetch + O().t s) or \-laed wintur fallow, which 
leaves the soil rosidulJl nitrogen supply vory low. 

The nitrogen rGcommend~tions will vary with soil type, preceding crop, 
soU !floisturo r~z.::rv0s, r~inf()ll, v8.rietiGs, etc. each year. Until more soil 
testing sorvic~s ;:'Ire made aVDilr!blo, formers should eva.luDte the fertility 
status of their farM based on the cropping history. The rcco~mendations giv­
en D.bove arc intended only as guidelines for .3ssisting the far;;:.er in precict­
ing thoir'ni~,j.·ogen requirements for increa.sing \·/hcCl.t production. It is hoped 
th"lt more soil testing facilitios will be avnilD-ble in the I"!'!,'r future to ().s­
sist fClit"ucrs in more accurfltely g:l.\:.ging their nitrogen requircwr:.nts e 

The dD-te of nitrogen .')pplicntion wa.s of Ti:uch less importfince thi'n the r.1te 
used. Difforcnccs bct .... !con :;T-;plying the nitrogen pll ,'It seeding, nll at tillor­
ing or 1/2 c'lt s(wC::i.ng phl.s 1:'2 ?t tillering were brgoly non-signific~.r.t. ~~orEl­
over, Intor ~pplic()tions .:It the jointing stD-ge '""lso g::;vo good results i'ihcn the 
level of soil rl3sidu:tl nitrogen '·ID.:: fsvorablc. The recOi:JmondeC: dD-te for nit­
rogen Dpplication is 1/2 !'I-t ~e(;.;dine and l/2 nt tillering. The tilleri.'1g appli­
cRtion should be rude only if soil moisture re5,~rv~s arc: eood ,""nd tot<tl rnL"1-
fnll hn.s ref.) chtld npprcxi.'1l."'1.tcly 250 mIll by January 31. 

Experiments with nitrogen, phosphorus nnd pott'.s5iu."ll (NPK ) h.!lv0 shown no 
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Teblc 1. CO!~AR1SON OF 1;JUCD1Jli nELl) TllEAT1~ \'lITH CHECK FOR AIL EXPLnn'iEl~T~ 1r .. VOLVTIiiG RAT~ OF NITROGilJ 

'l- • A.'!.2.ro g~~~Jb"'.!j£J..ll~.tl:l?:-. J,.re~J:!. h.pn.J.2.0....r~~ 
------ -_ .... _-_ .. _---------------_. ._-------_._.- -'--'---Exocri~ n ... .ximul:1 Yield TrCc:'.tmcnt for I!~()ch ExPerim·~mt Diff. bGt"JCon In(;l~tnl ..•. ------.. -~---.. -~-.---.-.~--- _. --'-'--E;xIr,U'iiii- Chock ~iaxir.lwn Yield Yield Type of HeD.n Rnte of N D~to of Yield . Yield Trec.t!'"lent Incre~se ~Gr:!.!!!9n.L_V~J~L-_<.I?~~hElJ Jkg/h..!~J __ t.oLlll..£t1L Al?!2.1i<?;).ti~n __ (~0.Ltg!:'hu. ... _Q_Il~_.9heSk ____ _L_ 
For:r~ ' of N Penjt'lUo 24.9 90 NH 1~0 4 3 i of l~ dates 35.0 14.5 21 .. 1 145 
RDN Pen jfl mo 17.0 1Jj t~H4NOj 

Sl;)oding/ 
2l~.0 18 .. 6 5 .. 4 29 Tillering 

RDN 1m£', 37.8 133 NH4:t-.°3 Tillol'ing 54.0 27.9 26.8 96 
RDN INRAT 69 41.0 133 NH4N03 Jointing 47.2 33 .7 1j .5 40 

VI 
5 (;edin:;; I RDN Utique 22.0 133 NH4N0

3 32.1 11.7 20.4 174 Tillcring 

RDN IMRAT 69 18.0 133 NH4N03 Seec1ing 23.6 15.5 8.1 52 
NPl( Inin 39.3 · 100 NH4NO) ~eed:ing 51.5 23.6 27.9 118 
Vnrietics 6 vi'lrietics 27.1 133 NH4NO::s Seeding,.' x Nitrogen , Tilloring 42.5 30.1 12.4 41 
V~rieties . 6 . t' s .. I 42.4 100 NH4N03 

6eOJJ1g,t 59.2 L~5.0 14.2 32 
N't V1r1e 1C5 

Tillering 
x 1. rogen 

--- ------.----- -_-. .. _-
Tot3ls 269.5 10RS 37004 220.6 149.8 727 -------.... _ ... --.... '--------. ---- -. ...---------'---.-~ Avcrnge for a.rea.s "lith 
+ 500 mrn. .:mnu.:'!l ra.inf,"'ll 29.9 120 h1.1 24.5 16.6 68 - -----..-- -- _ ... - . .. - -------

(Cont . ) 
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T;)ble 1 (Cant.) 

Ih-lyerw2.:']1upt.:~"~J£.ll_]&~Lth~ . .2Q.~..!. 

----- ---' .. _-_. __ ... _--_._- .-..-.....- .. 
Exoeri- .. J.;)xi~1i!. yeJ.:.ci11:eat}1..sn.t.1.£r..1!:-:.~l1]~:£\£:timq]lt. Diff. bE.t ween 
ment~l i ic.. .. {i!1lU.-n Check l'i.:.,ximum Yield Yield 

T;-pe of l'ieCln R~te of N D.:lte of . YiE;ld Yield Treo.t!Jent Incre:: se 
E x:,erimwL_~!.!'ic:tt;v ! cr~.'h~_l--1.~i.h<}· ). __ Lo.!!;l...2.f..L~.E.~li~.;'t=i:.~ __ (.9.~~lL.tqx/h<:l._---!lls._Q!ldck _ . __ j ___ 

Forms of N Inia 28.5 90 CO(~112 )2 x of 4 dn,tcs 36.4 21.4 15.(; 70 

Forms of N Inia /.:.4.1 90 CO(lIiH2 )2 x of 4 d~tes 48.1 40.0 8.1 20 

Rl.:N Ii.RAT 69 ,32 . 1 67 NH4hOJ S00ding 35.8 34.0 1.2 J 

Rt·rt Ini;). .44.8 90 NH4NO) Seeding,' 52.6 40.3 12.,3 ::n 
Tillering 

0 

RDN lniti. 48.3 67 NH4N0.3 Seeding 52.2 44.6 7.6 17 I 

RDN Jori 47.9 22 NH NO 
4 3 

Jointing 53.8 48.9 4.9 10 

RDN Siete 
45.7 67 NH4N03 JointinB 54.5 36.6 17.9 49 Cerros 

RDN Ini~) 35.1 90 1~H4NOJ Tillering 42.9 34.8 8.1 2.3 

RDN Ini!OI 4.3.7 45 NH
4

NO
J 

Seeding 46.5 42.6 3.9 9 

RDN If.4'RAT 69 32.2 0 34.9 34.9 H 

RDN Inifl 42 .. 4 90 NH
4

N0,3 Tillering 50.1 40.3 9.8 2A 

RDN Inia 51.8 90 NH4N0,3 Tillcring 59.3 47.2 12 .. 1 26 

* No nitrogen res1;>onse . due to high residull.l (Cant. ) 
soil nitrogen and lodging of durum ~heat5. 
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T~.ble 1 ( Cont • ) 

I:r;..!..... A Y.£!'~1ge An,!!,,!~I.B~~.1..ess than 502-tl)gjQ.ont ~l 

----------,-------.. ----------~. ----------.-----------~-----.-----------------~-------
Expcri- !!c"?.ximur:l Yield Trentm0nt for E'-l.ch Exocrimcnt _'-_. __ ._... _. ___________ -.a. __ .. ~._. ____ Dirf .. between 
m<:ntnl E:::xi.rlUm Check i'iaximu.'!l Yield Yield 

TY1?0 of }JeAn R.."l.te of N Da.te of Yield Yield Tre~tl!1ent IncreDse 
~~1:~~_-Y2~iety ._J9 .. x lh'!..L~"g!.h1.L_~.2.U{,_Appli<:!.~ .. ~~_. (qJSL~J..qx Ih,:). __ •. __ p,t~<Lc;l},eck __ .. -1 
RDr: INRfl.T 69 30.3 90 ~H,-+l'm'j feeding 3604 27-.0 9 .l~ 35 

RDN IniC! 38.9 67 NH4N03 Seeding 43.9 32.7 11.2 34 

RuN Inill 40.5 67 MI4N03 Tillering 51.8 35.0 16.8 48 

RDN Jori 43.4 90 NH4NO
j Jointing 48.5 41.h 7.1 17 

tl) . 
rT) RDN INH.AT 69 39.7 90 kH4N03 Tillering 4309 35.4 805 24 en ..,J 

'""'\ 
h RUN INMT 69 40.1 90 NHL~N03 Jointing 48.9 33.2 15.7 47 § 
r::: 

INRAT 69 38.6 JE ·h RIm 0 4.404 !:J.,.4 tl) 
l-
n-,' 

Seeding/ () 
RDN 1NRAT 69 37.8 90 NH4N03 

44,,6 30.2 lLI'04 48 0 Tillering "'tl 
"< 

NPIe Inia 27.9 100 NH4N0.3 Seeding .36.5 18.9 17.6 9.3 

NFK ·lnia 48.3 0 52.4 52.l~ 
J£ 

----------- --~ ... - --- _ .. _-
Tot;')ls 882.2 1492 1018.4 816.8 201.6 628 

- - - ---..._-------_. ____ • __ 0. --Averag£) for Cl.reFlS with 40 1 .67 46 .. 2 3701 9.1 25· =-.5.Q..cL.!J!1n .<Innual r1'infall 0 ---.-------.-- -----_ .. .,..------_.-
Tot:'11 Over 1151.7 2580 1.388.8 1037.4 351.4 All Ex:?erimcnts 
----------...- _______ 'P_ .. ---_._- -- --- --.......--.-
A V')r2 ges Over 37.1 83 44.8 33.5 11.3 3).7 All Experiments 
..1-- ----~-- _.-------_ .. _-, 



- 8 -

significfmt rcspons(;.lS to ~ither phosphorus or pot{l.ssiUr.l. Also, there 'Were 
only .3 locations out of 15 that sho .... led phosphnte responses in the P20lj demon­
strntions. Soil tests for Dhos~horus nnd potDssium hDve revealed sufficient 
c.~ntitics for cereal production. Although f8rmbrs do not tl.p;>ly pot:;l.ssiu."n 
for cerco.l production, they hAve b\::on D·9Plying phosphorus for several years. 
Ap~~rently there has been ~n ~ccurrlulation of Dvailable phosph~te due to the 
relatively low yields the Po.st few years. 

Experiments comp~ring three forms of nitrogen, viz. rumaonium nitrate, 
nmmonium sulfn.to ~nd ureD h().v~ shown no signific;mt yield DQVpnt13g<:i for one 
form over onother. It appeors that ureD. c:-n be uscd for the seeding applica­
tion if f~rmers incoroornte it into the soil. Ammonium nitrate is recoWMend­
ed for the tillering np~lic~tion because, theoretically, it is pDrtiolly 
readily nvailD.ble ;).nd less subject to loss through vok1.tiliza.tion thDn urea. 
Ammonium sulf<.'te offers no p.')rticular adva.ntD.ge sinc.:! the soils in Tunisia 
h~ve sufficient sulfur for cereal culture. Also, sincu most of the nitro­
~enous fertilizers ere imported into Tunisio., it should Lo more econonucal to 
import a form having D. higher percent~ge of nitrogen. 

A yield incre:).so O'nd b~nefit/ cost rntio (B/C) of .3:1 is norlIlc.'"l.lly ncccs­
s~ry for fnrmers to reD.dily ad.')pt ·3 new fertilizer pro.ctice. Consicioring the 
cost of ammonium nitrate in Tunisin and the price that fa.rmers receive for I ' , 

their 'oJhent, D B/C ratio for the .31 experiments reported in ta.bl'.:' 1 hes boen 
calculated a.s follows: . 

Benefit/cost 
ratio = 

= 

Value of yield incren.so (din~rs/hecta.re );l. 

Cost of nitrogen fertilizer (din~rs/hectare)b 

11.3 qx/ha x 4~500 per quintal 

O.1l5/kg x S3 

50~850 
= ........ _- + r:'" • 1 L.'2...!-_ 

9~545 

D. 1 quinttll of brea.d wheat in TunisiD sells for 4~500. 
b A quint:ll of llJ'Illnonium nitrn.te Dpplied on the field costs npprox­

im..'ltcly .31;800. This Dmounts to 115 millimes per kg of nitrogon 
(US!;.. 0.25) .• 

Note: 1 Tunisia.n dinar = USiP 2.12. 

Even though the cl~t~ obovc rro from experim~nts ~nd do not completely re­
present l.~rge sc:lle production fields, f' benofi t/ cost ratio of 5 • .3 : 1 is con­
siclorilc1 oxceptiona.l. This is esp(;:cially encourr.s.ginS \'/hen onE;) considers the 
wide r~nge of unvironmentnl conditions over which thoso experiments were grown. 

BEST AVAILABLE COpy 
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Thcst'J results ."llong with those of the p<'st thrco SE:C1.sons hnve enlightened fnrDl­
ers and technic~l personnel about tho nG~d for and benofits derived fron lnrge 
incrc:lE"cs in nitrogE:n utiliz?tion. The follo'.'ling ttlble shO\'lS thot nitrogen 
conso!"lption has moro then doubled since the 1968-69 seD.son. In addition, tho 
Tunisinn Government is rn.."l.l::ing provisions to h.·we 22,400 tons of nitrogtln ~v:'lil­
nbl\;: for th~ 1972-73 sO.:lson, which is nen.rly three th10S the Q,uDntity consu.~ed 
in 1968-69. The l~rgG increases in nitrogcn consw~ption in recent yenrs hnvo 
la.rgoly been brought ;).bout by fDrnlors applying l~rgor qunntities to thcirwhc<Jt 
crop. . 

1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967~68 
1968·-69 
1969-70 
1970-71 
1971-72 

(Anticipated) 1972-73 

Lli.<2!1~ 

2,382 
3,574 
.3,656 
3,944 
5,044 
5,250 
6,153 
8,000 
9,400 

1.3,200 
18,425 
22,400 

~2Q5 (tonfll 

6,500 
8,600 

11,540 
10,720 
12,280 
11,805 
14,800 
15,135 
18,858 
19,284 
14,925 

Source: Division do 1..') Production Vegetr>le et de 18. Conjoncturc 
l!:inistere do l? Agriculturo 

2. Weed Control Studios 
~~..;;.;;;: .. -- . 
Better weed conti-ol is an itl~orta.nt pa.rt of the production practices rec­

onunended to farmers. The agronomy programs clearly demonstrate the advantages 
of better tilla.ge practices and the elimination of "leeds before seeamg. it!eed 
infestation tends to be high as a result of inadequate tillage and the most 
severe yield reductions occur 'It,here "leeds survive the pre pla.nt tillage. How­
ever, even on well rnar.aged coopera,tives and private farms, damaging "Ieed infes­
tations sometioes occur which require herbicide applica.tion for control. 

Although wild oats is generally considered the most damaging weed, this 
season I"'Je grass, L<?.1.is~'i rigic'~, a.ppea.red equally harmful. This was due to 
the increased lodging which occurs with rye grass infestation plus a favorable 

. gro1'ling sea son \>/hich further increased the tend.8ncy to lodge. Cane ry gra.ss, 
~laris t~~_B:. and P. c(mC'lri~~, is the thir.d most im!Jortant grassy \'leed 
problem and in some sites it is as damaging as 11ild oats or rye gra.ss. Present 
control methods of the grassy weeds <Ire not satisfa.ctoI"'.{. Host broadlea.f spec­
ies can be controlled with 2,4-·D; hOi'Jever, there are problems associa.ted 'With 
its use, so that im~roved pra.ctices "lith 2,4-D are needed as well a.s alternate 
herbicides. 

'. BEST AVAILABLE COpy 
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Because of the need to develop i~proved practices with herbicides a pro­gram of 3 types of experiments waG carried out: '.!ild oat control, 6 sites, harvest data from:3 sitae; Broad leaf he!'bicide evaJ.uc·tion, 7 sites, harvest data from 6 sites; and Study of 2,4-·n phytotcxicity, 3 sites, harvest data from 3 sit.es. In the broadleaf weed control trials untreated strips at either side of each treated plot perm1tt,:.!d a rat~ of percent control of each woed species present, ~ee table 2. 

In all trials yield increases frcr.l herbicicie treatment ,"ere Cit a minimunl due to near perfect distribution of rainfa.ll. At most sites moisture stress did not occur at any time, with or without control of ''leeds. \'lith minimum yield increa.se as a result of herbicide treat.:lent, yield reduction as a. result of phytotoxicity was revealed. Yield results of the \,/ild oa.t control trials a.re gi.ven in ta.ble 3 and of the orca.oleaf control trials in ta ble 4. 
The suggested treatment with herbicides tested and evaluation of this treat­ment a re presented by listing adva nta ges a.nd disadvantages. 

}:ild oa.t 9.'?&~ 

picuran (80% .... lettable powder of chlorotoluron) at 2.4 kg of active ingredient per hectare at the 3 leaf stage. 

Advantages: 

1. Control of both wild oats and ~Jo ~rass. 
2. Control of r.~st important broadleaf species; therefore, only one herbicide is needed. 
3. Exact timing not nece55a~y from tho 2 to tho 4 1/2 l~af 

stage. This is a, 25 to JC day period. 

Disac}vantages: 

1. Wild oat control not consistont and the ,influoncine factors B.re not ~'i(lll kno\'In. 
2. High cost ~ 10 to 12 dinars per hectare (~21~25 per hectare) 3. The grOloJ6:i.' must observe fiolds a;-,j, decido ecrly '\'lhetnel" or not to t.reat. 
4. Phytotoxic, no margin b(:t~"e e::n adequu.te control .1 nd a. dosage free from risk . 
5. Accurate a.pplica.tion o<!sential; t.his requires good tar.k 

agitation. 

Dozanex (80% wettab10 powder of l Ietoxuron ) at 4 kg of active ingredient par hocta.ro ~t tne 3 lea.! stage. 

Advantages: 

1. Control of both wild oats and rye grass. 
2. Control of most important brosdl.;a.f spucics; thorofore I only one h~rbicidc ap~lication is noedcd • 
.3. Less phytotoxic tha.n Dicuran on the variety Ina. 

BEST AVAILABLE COpy 
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Disa.dvantages: 

1. 1,iild oat control not consisttii:t and the influencing factors 
ard not well knowno 

2. Hig:1 ccst.-
3. The grm'ler 1111lst observe fields and decide early whether or 

not to treat. 
4. Phytotoxic, si;lu.lar to Licur.m on the durum variety, Inrat. 
5. Accura.te a pplica tion Cljsentia 1. 

(20% emulsifia.ble concentrate of Benzoyl-Prop. Ethyl) 1.25 kg of ac­
tive ingredient ;ler hectare at the 6 leaf sta.ge of 'v/heat. This should 
be completion of tillering but before jointing of the wild oa.ts. 

Advanta,ges: 
J 

1. Dependable control of wild oats, fre~ of direct influencd 
of soil factors. 

2. Helativcly free of 1?hytotoxicity problems. 
:3. Th.u gro'v/cr hCls adcClua.te time to assess the \-/ild oat Wes·· 

tation and crop potentia.l before r.lBking the docision whether 
or not to treat. 

Disadv8.ntages: 

1. Controls only wild oats and therefore a. second herbicido ap­
plica.tion may also be needed. 

2. Applica.tion of a second herbicide should not be made \"ithin 
10 days either before or aftar the Suffix application. 

:3. Heavy wild oat i. .. ·'lf6station ma.y reduce yield potenti a-l be:' 
fore Suffix can be applied. 

4. High cost, especially if a second h.;rbicide is also needed. 

(461) omulsifiable concent,rat(: of li10tho:>ry but;mol low volatile e8ter) 
0.55 kg active indrcdient equiva.lent per hectare at the ste.rt of joint­
ing. 

Adva"''ltages : 

1. The pra.ctice is estc:blis[lod l..."'l Tunisia. 
2. The cost of l1'.atcria.l is less th~n other herbicidl3s. 
3. A broa.a spectrum of broadlcaf \'IGeds is controlled. 
4. The weed control is rel~)ble, free of direct influence of 

soil factors. 

Disadvantag0s: 

1. l'L~y be phytotoxic if () pplied bofor!.) the jointing stl) ge. 
2. nropcr timing for avoidance of phytotoxicity rosults in 

BEST AVAILABLE COpy 
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physical dam.go to wr'cat by the ground spray ~quipment. Air f).pplicta.tion cc:uinrlJ.0nt is v;:;r;,r limited L"1 Tunisia. 3. There is only a short per.iod of optim~~ time of applica-
EO tiona 

4. ~lecd competition may become severe before the wheat reaches 
~. SD f(:; stage of devclopl.L(mt for trea.tment. 5. GrDSS '1,ceas are not controlled. 

(47 .3~t equivalent cmulsifia.blc concentra.te of low volDtile ester) 0.55 kg pi:lr hect<:'re at thl3 end of the tillcring stage. 

Advantages: 

1. Less phytotoxic than 2,4-D with an oquAl range of broD.d lea.f weed control. 
2. Cnn be applied earlier than 2,4-D. 

Disadvantages: 

1. Does not control g~ass weeds. 
2. 5lightlY mo~e uxpensive than 2,4-D. 

Buctril (34~ err.ulsifiDble concentre.te of Bromcxy-r.il) 004·1 kg of activo in­grecion:, per hoctare at tr.;; 4 1/2 leaf stt.ge. 

Advantages: 

1. Can be used ea.rlier than 2,4··1). 

DisadvDlltDges: 

1. Often phytotoxic. 
2. Spectru.~ of broc,dloaf v:(:;cd control not D.S \']ide cs 2,4-D. 3. DO.3S not control grclssy wE:ecls. 

Bronate (21.9% Bromoxynil + 21.9% HCPA cnlulsifiablc conccntra.te) At O.l~l + 0.41 l<g activa ingredients per hectare at the 4 1/2. le~f stago. 

Tribunil 

Adv~ntagcs: 

1. Ciln b . .:I used earlier than 2~1.~D. 
2. The spectrum of broodleaf ''leed control is as wide D.S 2,4-D. 

DisudVClntages: 

1. Siight risk of phytotoxicity. 
2. Docs not control grassy weeds. 

(70% wottD.bio powder of }:~"tabcnzthiasuron ) 1.95 kg active ingredient por h~ctare at the 3 loaf stag~. 

BEST AVAILABLE COpy 
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AdvD ntagcs : 

1. High yieldn as D result of tr"-=D.tment; benoficiAl growth 
regulator offects r~'ly bo involv\:ld. 

2. Low risk of ?hytotoxocity. 
:3. Partial control of rye sra.ss and a fow other species not 

controlled by 2,4-D. 

Disadvantagt}s: 

1. Poor control of some important broadleaf species. 
2. Docs not control wild oats. 

f..lID~2!:.2!~it .. L9f 2,4-Q 

In the 1970/71 season there "!ere sevore ear distortion symptoms in rr..cmy of 
the variety trials treated vlith 2,4-D. It appeared tha.t Zaofrantl J Soltone and 
Ut:ique were morc sensitive than Inia and that the durUin vlhc~ts were insensitive. 
Follow up eXJ)erimcntntion vias conducted in the 1971/72 season ::It sitcs rop!'osent­
ing:3 difforent clirna.tic zones. Hcthoxy But.:;:nol 101'1 volatile oster of 2,4 v ·D at 
0.55 equivD.lont kg/ha , .. 85 ~pplied D.t six different sta.gus of growth on 3 varie­
ties chosen to represent high, mcdiUl-:l nnd 10\': sensitivity to 2,4-:). Thu vClric­
tics wore ZDafrano or SoltD.ne, lnia and Jori. Thu stages of grov:+h \-Jore 3 :~af 
first tillers appea.ring; 4 1/2 loaf - maxi.r.1'Jl1l tillering; 6 leaf - tiller:'ng 
completed but joints not yet for.:led a.bove surface; jointing - one or 2 joints 
£).bovc suria.ce; boot sta.ge; and flowering stagG. A ha.nd w6t}d~d Gl-S well D.S a non 
weeded check trea.tT'1ent were used . 

In the 3 leaf trea.tment ::onion leaf'; syClptoms Appea.rud in all v.?rietics. 
Severe ear distortion apP0<'lrGd in Za[1.frcmc or ScltG:1c Bnd I:1il) I but none in 
Jori. In the 4 1/2 lon.f treDt:.lOnt a sr.lc1ll 811l01.!:lt of onion loa.f ().ppcared in Zaa.­
franc or Soltane, D. trCl co in .IniG. C).nd none in J'Jl"i. AgAin, severo car distor­
tion appeared in both ZaafrDne or Soltane a.nd :;1i<3 but nonc in Jori. In the 
6 lea.f trea.tment I!lediun e:;!.r distortion appoo.rcd in U£).i'rane or 50ltano, slight 
ear distortion in Inia and none in Jori. N0rm31 plant morphology developed in 
the rem.:l-ining tret'tments except for sterility <'nd upright rl>thor thD.n pendant 
ears. 

The highest El.verC'gc yield of a.ll vArioties occurre:d from th~ jointing stagg 
treatiJent, tho trcAtMqnt wl-Jich did not r t..l su.lt in oar distortion of the br~n.d 
~hcatsJ sco figure 1. EDscd on both SJ~~toms ~nd yield reduction, sensitivity 
of these broad wheats did not differ. Hm-:ever, 7",,'l.3.frane and E:oltr.nc rorrn in.::d 
in a sensitive condition for a longer period of time which incluc~d the recom­
mended time for 2,4-D applicotion . The mor~ a.bundcmt and prolonged tillorir.g 
a.ctivity of ZDafr('lne and 50ltane may result in c prolonged period of senf.itivity 
of OD.r I:lcristc.m tissue. 

The variuty Jori was 1050 sensitive to 2,4-D than tho proaG ,,,heats mca.survd 
both by s~rmptoms and by yield deprossion. HOl'/ever, th<1 s<:lmc trcnd or maximum. 
yield froM t he jointing stage treatment indicClto6 ncg.<Jtivu influ~nce of trea.t­
ment at other stagos ~hich was not expressed by sytlptoms. 

BEST AVAILABLE COpy 
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As II result of th0sG trials 2,4-D \'riJ.l bo used with :nore c~ution in t::x­perimcnts, ext€nsion dct::lonstrations (md rccomInundntions i."1 tho Tunisian Pro­ject. 

BEST AVAILABLE c;OPY 
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Table 2. A VERAG:E. % Cm~ri.'ROL OF \tI:;ED SPECIES IN ~EV"J:.;H BIWJ.DLE.~F v,JiliD C01~T~L 
TRIALS - 1971/72 

__ Ji<.!.rbic:Ld.£.£EcL!J·_~· g" of ~~2t , ... hen "P.ol:i.ed LllO--. of J.:.~Y.~L 
Weed specios 2,4-D :':CPA Buctril Euct.ril Bron;;te: Tribunil Dosanex Dicuran 

________ 6 6 3 4 1/2 4 ~~~ 3 ;3 3 

A vena . ot crills 14 4 2 8 7 13 69v 67 

Lolium rigidum 13 16 24 24 20 46v 87 68 

Phala.ris truncDta 0 0 0 0 0 0 (; 5 

FUTarin parviflora 77 93 26 25 92 7av 71 43v 

FUI!lc~ria. a.grarin 51 88 16 27 89 78v 77 23v 

Popa,vor rhot:l8s 99 95 68 90 96 99 89 92 

Raphanus r"phanistrUll'l 100 100 93 96 99 100 1.00 72 

Vicia hirsutu~ 100 95 59 59 97 36v 65v 56 

Vicia sativa 100 100 11 91 0 35v 20 

l'~odicDgo hispiaa 95 95 43 43 73v 53v 90 ?S 

Polygoni1."i1 ;wiculaire 100 90 45v 46v 98 67v 100 100 

Euphorbia halioscopia- 100 98 40 98 100 36 51v 27 

BupleuruLl l;mcifoliUI'l 100 100 65 B7 87 48 100 100 

Galium apnrino 0 - - 100 

~onchus asper 95 95 30 bov 30v 15y 34v 

Chrysa.nthemum cor-
ona.riu"n 91 

C~lendul8. arvensis 100 

Con vol vul vus ;) rvonsis 94 

80 56v 89 

SOv 

93 12 44v 

Convolvulvus tricolor 100 100 

Lamium DmplexicD.ule 50 

Voronica hod~r8ofolia 72 

Linaria roflo~ 80 

AnD.ga-llis arvensis : 70 

Ru.'Ucx sp. :12 
l 

Torilis nodosa "95 

Ridolfia sogeturr. 100 

Circium arvensis '67v 

1i2.~: v = variable 

o 
89 

54 

97 

47 

100 

100 

70 

4.1v 

43v 

10 

trl 

43 

80 

6 

56 

63v 

o 
98 

80 

97 
o 

BEST AVAILABLE COpy 
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91 

99 
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90 

96 

100 

24 

80 
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a2 
99 

15 

90 

77 

100 

63v 

91 

100 

17v 

06 

74 

100 

95 

100 

23 
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Table 3. YIELl,6 IN QUIHTA~ P-lffi Hc.CTAiili AT 3 liILD O;'T THIAL SITES, 1971/72 

T rep. t !:1 e n t s Sites and VBricties 
-----~;t-;;;· !. Bej~-- Oueci zars·c, + Tebou:=,so~ 

'··1hcnt dcvelop::1(;nt++ ingredient f 
Herbicide !i9.:.._Q! lSlYc..L~~~ kg/hi~ Son."lli.l<a. !Dr.ll:, Ir.ia. Inrllt lnb. 
~-. ....-- I .. 
liicuran 1 leaf (B) 2.4 i 41.7 16.0 22.2 2!+e8 33.4 
Dicurcm 3 leav£s (D) 1.6 42.3 15.7 22.6 
Dicurc:m 3 lcaves (D) 2.4 37.6 16.5 24.3 26.2 40.0 
~icur.'m 4 1/2 lea.ves (F) 2.4 39.5 16.7 24.6 24.7 38.3 
Dosnncx 3 leaves (D) 3.2 41.1 17.3 22.6 24.1 27.5 
Tribunil 3 lonves (D) 1.95 - 26 .. 5 39.8 
Dicur~n + 3 lea.ves (D) 1.6 + 31.7 18.$ 19.2 Igrvo 0.8 -
Ip.,ran 3 leaves (D) 0.8 39.8 16.4 22.0 
Buctril 3 leaves (D) 0.41 23.1 32.5 
Suffix 4 1/2 ll:luves (F) 1.5 41 .. 5 17.1 25.0 25.3 36.8 
Suffix 6 lea.ves (G) 1.$ 40.9 18.0 22.1 28.8 35.5 
Suffix + 6 leaves (G) 1.5 + 17.5 22.9 2,4-D 0.55 --
Dicu:='on 6 leaves (G) 2.4 37.8 14.5 20.0 27.4 35.6 
Check 39.8 16.3 23.7 23.7 33.2 

Coefficient of varia.tion, % 10.9 8.5 8.9 11.4 12.1 
L.S.D. 10% 5.2 1.7 2.5 NS 7.3 
L.5.IJ. 5% NS I~S 3.0 l-lc, 9.0 

Average: of t rC[Jtr.:ents: without 2,4-D 38.6 16.1 22.6 24.3 34.8 
overtreated "Jith 2,4-D 39.7 17.3 22.6 26.7 35.7 

Differences ~rc not 5ignific~ntly different. 

+ At Cued ~rga a hail storm reduced h~rvestcd yield of In12 30 to 45% and of 
Inrnt 50 to 65%. 

-1+ Stage of growth: 

B = 1 lell! F = full til16ring 
D = pro tillering G :;:: finishE:!d tillcring, jointing sta.rted 

BEST AVAILABLE COpy 
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K ·Extra treatments: a. Dicuran-l.6 + Ip.ran-o.8 
.3 leave t7 

b. Igran - 0.8 
.3 leaves 

BEST"A VAILABLE COpy 

b. Tribunll - 1.95 
2 1/2 leaves 

d. Buctril - 0.41 
2 1/2 leaves 



Fio"Ure 1. YIi.LD OF 3 VArlILTIES S?aA!J!.lJ ~ITH 550 GRk·;;3 JF 2.,4-D ?i!.it if.:.CTA.~ 
AT nH'ti'ERENT STAG",:,;,) OF G.lm.TH, AVi:itAG,£ OF 3 TRIALS 

Horizontal lines are yield levels wit. out 2.,4-D including both weeded 
and non weeded checks. 
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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 ap~rop­
riate regions in Tunisia, into a. rotation with an annual forage legume in a 
similar tr.anner to that used in sot.thern Auetralia. The variety of legume, 
the length of the pasture and crop phases Tl'.ay vary according to environment­
al and financial considerations, but broadly it is intended that the l~gu~e 
phase should rrovide soil nitrogen, imDrove physical fertility, and help 
control \lJeeds by competition and soil born diseases by breaking the continu­
um of hosts. 

The programme conducted in 1971-72 was aimed at rle~onstrating the poten­
tia.l of the system and ans~Jering simple questions to allow the rotation sys­
tem to be adopted. It is irr.;ortant to lmO\,/: 

1. Variety and plant groHth p<;rforrr.al1ce 
2. ~bether suitable native strains of rhizobia exist 
3. The levels of phosphate reauired to get opti~lli~ nitrogen accumulation 
4. The time required (nu~ber of cycles) to have seed supplies in the 

soil sufficient to regenerate wi~hout replanting and to have suffi­
cient organic r.itrogen available to be able to suspend nitrogen fer­
tilizer applications on the wheat crop. 

The series of demonstrations and experiments planted in 1971 are required 
for 2-4 years and many of the results will only arise in the second and sub­
seQuent years. 

An ~~&~.!1:tJ.~_r}._~ 1'1aS planted at 3 sites that are representative of 
itq'lortant environments. These 3 sites each contained the following experi­
ments: 

a. A rini- Rotation Ex~erirnen~~ in "lhich me1:"c - \'1heat rotation ~gun in 
each of 3 successive yea!'s is cOlT'pared with fallow- wheat rotation 
begun in comparable years. 

b. A Variety Experiment in \'lhich the performance of 5 carefully selected 
legun'es (4 Medicabo and 1 Trifolium subterraneum), planted with and 
without inocul~rn, was co~ared. 

c. A Fertilisci" EJq:'leriment \-/ith 4 rates of rhosphorus a.nd some unrepli­
cated treatments of nitrogen and trace elements. 

d. A Eanage~nt I.rea for weed and insect control and g r azing TJ'.a.nagement 
studies. 

The area of this exporiment series 'is approximately 1 hectare t o allow big 
enough plots for demonstration as well. 

tl0 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 •. 

BEST AVAILABLE COpy . 
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The der:lonstro.tion series cotry-orises 1/2 hE:lctarc blocks of wheat and medic a.t 15 sit(\;:--'f~ 5e \oJert-est~blish{;d on farT.s on the nor'l18.l seed bed prepared for whE:lat although ,,!heat was not al\.s.ys the precediIlf. crop. In the second year, these sites ,."ill re further srlit. The: wheat stubble will be planted to medic by two m::t;'ods. ThE.: 'r€-dic will be split sO that half is planted to wheat with various rates of nitrogen and half will be allowed to regenerate for a seco~d year. 

In all sites the establish%nt of l!:.edic was very good. SOI'J'.etirnes the planting ttchnioue gavo pa.tchy establishrr.ent, but the season was sufficiently good to allow good dense stands. In fact, the spring "leather was very good for medic growth, and better than average stands "rere produced. 

The most i~ortant answer obtained during the season was that the cul­tivars perforl!!ed in a 'Very simlar rr.anner to rlhat l-lould l"k1.Ve been expected in Austra.lia. li:edicago truncatula C. V. J ernalonf. and I edicago littoralis C. V. Harbinger proved very adaptc.ble. l!.edicago paragosa C. V. Paragosa Gama hedic only adapted to the grey bro'tm soils of hE:a.vy texture. Trifoliu!!l subterl'an­eu~ C.V. Clare, the only v~riety of subtcrr?~can clover likely to grow in al­kaline soil, grew poorly. 

The varieties Je!J'1.along and Harbine;er can be planted witho·ui:. inoculu.'ll in any area where na.tural me-dics can be SCGn in the vicinityo This is £on impor­tant consideration as the need for inoculation li>nits thE:: plantir.g tirr.e. Inoculated seed has to be pla.':ted into a moist seed bed. On the other hand, if inoculation is not nC3ce ssary, ~ecd. can of ton be plr..nted before the opening rains. 

PreliTinary yields of pods and seeds have been raade, althol~h the detail­ed counts can only be \.!I1dcrtE.kcn in the ;;utu'Tn nft€:r ani!L'.4J.l g~·azJ.ng lw.s taken place. VC3ry hi8h yields of pods Dnd scuds are apparent. 

Emphasis has been placed on the iIT:;lortance of maxi'l1ising sE-ed production in the early yc~rs at the c;pense elf other considora.tions. l-lhe:t this is achioved the system j.ncreases in flexibility. Grazing of the medic was re­stricted in ~ost cases so as not to jeopardise seed prcduction. 

Sow.e estim:~tes of totnl herbage productit:~ .... :~re 'Il<'!de in the spring. Yield of dry Iratter is in thE: order to 1··1 1/2 tons. 

The ~Ajor errphasis in tho programme is to increase soil nitrogen and this cannot be estimated until the next "lhc~t crop. 

BEST AVAILABLE COpy 



4. D.)t~ of PlaDting Studies 

Da.te of ?l.anting experi;:lE!nts 'Were c..>nciucted at 6 sites which re;>resente:l 
the range of climate of the importa.nt wh~at producing areas of Tunisia. '.rht: 
trial at Tha.la was not harvested due to J',).:>r stands as a result of h::>rned larks 
Alauda calendre and inter~ttent drouth durinG the seeding period. The five 
tr1aIs harvested c;.)nsisted of J da.tes of st:echng of b varieties in pluts of 
5 m::.ters x 50 ;;,r 30 meters. dependin[. on whether 2 or 3 replica.tions were used. 
Datvs of plantin..~ wl3re: 

I. l~ovember II to 12 

2. D~ct.znbel' 3 to 21 

3 • . January '2 tv Fc.bru£ry 3. 
The plan was to seed the thu'd plru.ting vi aJ.l trials during early Jallua.r.;r 

but rain interf~rred. 

Date of planting x cli.mte effect was often Il1D.st..:t:'d by vthel' !actors, 
Howl;;ver this provided the .)p~ortunit.f t..) observe tha influeilcl;; vi date of 
plant.i.i.1g on these factors. l n this set of trials these fa.cturs w~re ~e.2.t21'ia, 
trit fly , Hessian f l y , saw fly, bird dat'age, dr.>uth" stand, l..;)dgjnl> and ;7ass 
weeds, 

Considering only climte, Ir..ia tl;;nded to producu maximum yield in the 
December seeding but WaS als~ productivl;; in the November and January seeding 
dates . Pt:!:'jaIl1.J also ey.hibited wide udaptabilit~- t::> seeding date, but the 
Ja:."luar~:- date tl;:ndcd to be l;.)wcr in yie;ld. The varieties ,dth TurJ.sian bac!<­
t}'ound, Florenc.;: i-l.urore, nl:'iana, lnra.t and B.:.dri were Hot adapted to the 
Jamw.rJ date , and thl;: l.ovemcs.c date tended tv b~ . . better than the Dcco:',bcr 
date, Althouch B;.;c;.ri m.atures only a feW day:; latGr then ... nia it -is ll\!)t ada~ted 
to late plantint... S~=!?tori<i infestD.tion I!l3.y s~rlously 1'6dUCl:: the yield of an 
early date of seeding of any susceptible variet.r aTld the threat diminishes 8 .S 

planting is dela.yed. Thoref.:>l'e the susc.;;ptibilit;r- of the variety and the l.)cul 
proba.bility of S\:;otoria attack sr.ould bt..: considered in ma.~ing date of seeding 
rec.)rnm:.;ndations, It is desirable to adv8nce seeding date in the colder ple.teau 
arf~as in the regions surrounding .L~ Kt:f. H~"'lever .. tt-..is is often not P..Jssibl e 
due to difficulty in esta.blishing a. sta1ld. This:los t.he result of the rainfaJ.l 
patt,ern plus 105s of m.Jisture due to extreme crUlilb structure of the soil. 
Experiment.ation with cultural t'rDctic;,;s and st:cdlng metnvds may be iieedt:: d, 

BEST AVAILABLE COpy 
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1. ~lant Brecdin,g 

The bree:ding sE.ction is the lIlCeting ground for three different institu­
tions of Tunisia, i.e. ACFP of the Office des Cereales, n~RAT and ENSAT. 

The first phase of the Tunisian progra~ was completed with the success­
ful introduction of high ~~elding varieties such as Inia, Tobari and Fenjamo. 
Simultaneously, the brE:eding program was reactivatGd to cope with the never 
ending n6ed for new varieties. 

Table 5 shows the perfor;nance of the standard varieties. The .yields are 
averaged over :!Jany yield totals and many locations. It is clear that the ne\-J 
Septaria tolerant vari6ty Soltane has a slight edge over Ini~ even in the ab­
sence of the disease. 

Wheat yields werc excellent this year and Inia was the predominant high 
yielding v~riety. As a coneequenc~, the acre~ge is lDcely to increase dr~mat­
ically during the cotling yecrs. If the proportion of Inia remains the sa!!le 
in the projected large plantings of the future, there will be a serious prob­
l~m if something goes wrong \'Iith the variety Inin. 

Taking this into acco~~, one of the sE:lections of thE: cross Son.64-Kl. 
Rendidor, renamed Soltane, and one of the Blu0birds are strongly being con­
sidered for official release. Of tho tlo/O sisters frol" the Son.64-Kl. R(.ndi­
dar cross, Soltane and Znafranc, the perfor~~~cc of Soltane has ~€en consis­
tantly better for the past few years. iloreovel", they are very close sibs and 
their dis0~so re~ctions do not differ greatly. Therefore, of the two sisters 
only Soltanc ,,0.11 be relct..sed. 

Table 6 shows the performance of the varieties fror.\ the cross 23584 or 
Bluebird. The data is fro!!) 3 different stations. At Beja, the trials were 
plantGd late, and under the wet, cool spring conditions all the Bluebirds 
performed well; Ca.jeme and Y~cora torred the trial. The yield tria~s in Ar­
iana and l{ateur were planted early. Of these t .... ,10 stC!tions, Ariana hnd prac­
tically nC' di!:cases ar:d the Bluzbirds did very wall. HOi-Jover, at lat€ur \ole 

had a fairly high degrce; of ~~ptoria infection. As a result, tilt:. vc:.riety 
Caje:ne, which \H~S 125~ of Soltanc:: at Arian.'l, dropped -to 97~: and Y <.lcora dropped 
from 117t; to 85~; . 'rhus, Soltan~!, a low yi(;;lder, compared with the Bluebirds, 
outyiclded both under the stress of Septoria. This is a clear indication that 
those vari~ties should not be grc~m in Septoria hot spots. 

It is true thc:.t the y::;ar und(;r report was excellent froTJl £\. crop r:roduc­
tion point of viel-'. However, diseases like stelJl rust, Septoria, leaf rust, 

B£S T: AVAILABL£ COpy 
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mildew and stripe rust could 5crlously limit production under conditions fav­
oring their attack. Therefore, in the brcldine progr~m the obj6ctiv~ is to 
give sufficient s~lection pressure ag:linst th(.sc diacBses and in the order of 
their l'ilportance. 

Variete.l Evalulltion .. _-... __ . .... r~_ 

This year we hfld 12 micro yieJd trials in ad.dition to t he IST.!YN, the 
ESYT 1,? £I.nd the R! YT. In ell, 4'4 lines were tested in these trials. The 
adv~nce ~~eld tri~ls wer~ plantod in 4 different locctions, wp~lo the prelim-

· inary or tho first yec.r tests ",jere pres:ent only in one location. Outstanding 
· varieties of thf-se yield trials arc J.istc.ti in tll.bIG7. The r1an is to mul­
tiply 011 these lines simult.:'.neously during tb,; next cycle of yield trials. 
The best onus will bE:: consic;!ercd for dctronstr::.tions and vf.lrictD.l release • 

. Except for f-J) 1799, CC-Inic x Inia liSH - Nepo ~nd Pota'l1, all the lines 
· listed have accertable Septoria tolEJrance. In the cross Napo-TobIlSi ;x815 6( R) 
- the resistance to Septoria is Ol.:'tst[:nding. 

In cddition to the vari<;tCll eYaluc.tion, we had T1lll.ny sCl'{;:ening nursorics 
~ '-fOl ' dise:lsos .?s ".ell as for g8rmpICl.8r.I Evaluation. Of these , the most useful 
: \-]ere the IS: 131': and RDISN • 

..... . : - - ErE~cli°!1_£E.!....!-J:1tl~~ 

" In the year under roport, '-Ie hc.ve m::.de close to 350 crosses . Yield, Sep­
toria, rusts, £I.nd au~lity to so~e extent "'bre the deciding fll.ctors for these 
crosses. Tho F 2 r s ".nd all the other scercg:.!.ting popuJ . .:!tions were gro'fom nt the 

· Bt<ja stction of H!RP.T. !.Te had oxccllcr.t Sortori3. epidemic s in the breeding 
· nursery. A l~ rge nu~bcr of lines from trc F4 t $ and F~ts of Tunisian selec­
', tions arc being included in the; corning Y~ll.r ' l} yield trials. Of these tho SG-

: leotions front thf; crosscs listed in tcblc8, scem to h'·.ve outstandin8 potentiti .. 
l'le nre confident that SO!l1C of theso selections ccr. out yield all the standard 

_ varieties ''Ie have. In addition, most of t.hcse lines havG much ootter Septoria 
· ·resistnnce. 

BEST AVAILABLE COpy 
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Table;. PEJFORn.r:CE OF ~TA~:DJ.RD VllilF.TIE:S A\'I:!UtGT:;D OVER 24 TRIALS IJ·:n ~A­
TIONS 

A!§.t~~ .. YW_~. % Inl...<! 

5<"Iltc.ntl 41.65 105 
Za.cl'rcna 40.96 103 

Tob~i 40.79 102 

Ariana 37.04 93 
Florence Aurorc 27.42 69 

Inia. . 39.62 100 

Te.blo 6. PERFOIU{J\NCE OF THE BLUEBIRDS 

~~~~y!(;:ld 01 I . 
~l& 

Yacora 57.0) 116 
Cajcme 56.64 115 
&.ric 49.91 105 
Inia 49.17 100 

b) l1!.!.~.~i'£ll ~~teur ~~ 

Average 
~ Solt,£!2£ .§..Srtoria yield of Solt~ ~. ! 

'IE-cora 43.74 1171- 7-8 41.P..o 85% 32% 
Caje:ne 46.73 125% 7 47.98 m 2f51. 
Soltanc .37.22 100;.; . 4-5 49.~ lO~ 

BEST AVAILABLE COpy 



Table 7. our Sf ANDING 1llJES IN T HE YIELD TRIALS 

1 CC-lni8, 23 5 28-7m-lt-1l!l-Sy-,Om 
2 CC-Inia 23528-7m-1t-1TTl-7y-Om 
3 Cel~Nt-67 27053-7~~2tu-2mb 

4 Kl.Pet.Raf-81562 27997-4y-1OOm-300y 
5 HD 1799 
6 Napo-Tobll s ltx815 6(R) 28071-7m-3y-7m-Oy 
7 Cno-1'T066 25111...6rr:-7y-3m-·Oy 
0 No 66-Cno"s" 25361-5rr.-3y-Om 
9 Son.64xTzPP-Y54/CC 22346-39m-1v-2m-lt 

10 PV18A-Cno 27693-3y-4m-ly-o'n 
11 S948AI-Cno fi su2 H-160..60=.,-6y-2m-4y-om 
12 CC-Iniax Iniahsti-Napo 

13 Pot am 

14 1ni~, (average 21 trials) 

TcbletJ. PROHISING CROSSES 

Cnou su2 - Tob 66 x Kl.Pet .Rtf - 8156 (n)2 
Bb - ~!crHsU 

G~llo x Cno - Pj 
Jnr"str - Cnolfsh 

CC - IniafYsn x l-br 59 - On 
CC - Inie-lIs" x On - Narlls" 
CnoU s ll - On x Cu 

BEST AVAILABLE COpy 

Avere.ge % of 
yicld_ ~<:lL 

52.45 121 Tob. 

47.20 124 Inia 

45.35 120 Tob. 

48.48 107 Tob. 

47.88 , 105 Tob. 

48.70 107 Tob. 

41.90 111 Inia 

49.31 112 Inia 

49.32 112 Inia 

46.65 109 Inia 
42.02 98 Inin 

45.03 1191nia 

53.93 127 1nia 

39.62 100 

.9!2..ss Ho. 

30648 

30857 

30903 

30906 

30973 

30976 

31060 

Sortoria 
}.-9 scaJ.~ 

6 

6 

5 
4 

6-7 

3 

5 
5 

5 

5 
3-4 

6-7 

7 
7 

" 
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DurUL"tS 

ThE: tl'10 durum v:-rieti..::s IN.1,i.T ;)9 llnd rl~dri r~l.:>::sed in 1 Cfl0 have during 
tho ptst ye:::.r given 3J to 5u;:; mre yield ov.::r thG old 'funisian v.:rieties. Dur­
ing th~ 1972-73 crop~inb cycle it is hoped thrt th.:lse v~rieti.:;s will be i;Srm.,.n 
over ~bout 40,000 hcct['res. Both thcstl v:rio.;;ti(;s lore. lIDu6rately toil .=nd hencl7 
ere prone:; to 10d,2;in&. 'i'hcrof':>re, the v?_ricty r(llc;Clse comnit. te~ this yzC!r c.p­
proved the r..;le<')se of two sh:>rt':; r durul;1S ;'lr..~l 7';. rno '·~Ehrc.;;bi 72.. iloth those 
vC'riE:tic,5 ShO\,1 D !lloderet.~ ei:1ount of Sept;)ri:. end mild(;:\'l tol.;rance. iioy~ ever, 
both of thom ~re aU5c(;ptible to st(:;~ .:nd le:f rusts. 

Durinz the p!! st ye!'r 214 lines end vc.rietiss l"wre yield tested w1der vari­
ous ecolo~iccl conditions )f Twiisia . The b:::st ones <lr.::: listE;u in tf.ole no. 9 
In g~nGrel the du<:'rf dururr.s sho\·J :: trumendou5 yield ,pot<:.ntiel. HowGvcr, ?.L-nost 
e.n of tht:il shO"J e hi0h susc':'j?tibilit.y to stl3 ,,1 rust , leaf rust, ~epturi['. end 
mildcvl. Unfort ll.T}[: t cly those C.re th~ r..ost im)ortr-nt disease s in 'runisi£'.. In 
Dcdition to the dis.;.!' sos, qt:<:lity i3 another b;:>rtC'nt factor in th~ dt:rum in­
dustry. 'rb.:. high yi.:;lders like Cocorit C'.no Dr~nt(aD 1917)[!ru hi~rJ.y susceptible 
to yellow berry ('nd henct:! p.re not being fDyoured for relc1lse in l'unisie .• 

North J~fric<, in e ·:mer.'" I end Tunisi2. in p~rticubr c.re in n..::ed of 
yieldinG sh:>rt durums ... lith t cceptc:blo qu~lity fl.nd ctist::e.se resistc:ncc.. 
the rt!letsc of the two sh:>rt durU!i:S Amel Dnd 1~"-.3hr6bi "Iill serve eS ~ 
ndjustr.1.cnt v:hilo res~(\rch cont:inu~s on the devcloi?~nt of str~in5 E'nd 
suited to our sp~cific nc~ds. 

BEST AVAILABLE COpy . . 
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'l'abie 9 YILLD AI.V DI':;J!.A:JI; ;u:,~GTION OF waUi·r •• lib.US 1971 - 1972 • 

Averago 
. , 

Diseases iO -Variety or Lines Yield In:'D.t 09 PI-I Sept. P.~t. ? .l"ee 

--

l-L ... ghrebi 72= : (TK .. -Te2 ) {7S-w'; 48.23 142 9HS .l\:IR .:lOS 60S ,- , -
t(JrlOO-Lak)(G~Y.')1.1301/ ·-D 20842 

;;0CO~IT 71 . 47.99 141 95 S ooS 50S 

BD 1917 = BRAN'l' ,is'; . 47.09 139 95 l'LS €OS 305 

3D 1941 = C\."(;ORI'l' ~;s·· 45.43 134 95 NS 60S 5US 

r1.~l~L 72 = aRAt·IT :iS~" 44.87 132 91'1S !~ 60S 60S 

INRAT 09 34.00 100 9i·Jt l-IR 4J I·m 3V5 

2 
DUx:~).15'i.i,.A. 7A=Ut·:63Jl BYE ;2.41 139 8S, ~s 2JHS 4015 

xTe-II...22252 

DHxb9. 200 .Dt .3JA = II 28953 51.78 137 9S 113 20 • .3 .3OS 
,~ 2 -

DHx69 .191.11:..9·, =L (Tl{- ~Te ) (Z.a Ji 1/ i3. 3al1 48.09 127 91·m J.1R 40HS 50~\S 
r _.J 

(oy£ w Te) - II 28929 

D07 .2.121\.21 .. =L(:3B-I'!<lhm981) (~~.;nya 44.05 117 9HR l'S 50S 60S 
3Ja..-E.C.l/ 3D 1.419 

n;.ix. 69. 20i).lA.':'1A = II 289 jJ ;"3.97 ilv 91'15 ,.:;5 2O~.jS 3m;:; 

rh7 .45 .l2A.ill. = i3D1419x(P i·-.8eU ll6xre2 ) 43.67 116 ot-L.t J?S 50S 405 

- -
D~ix62.2i)3.1J:.3A=f.(Td~-sphxl'b£h ;',erak lJ 43.57 llj 9i·jR £.~ .l.O.14R 51-a 

L(T~·t~-Tc2 ) (ZB""'11I2 - II 28957 

0)7.5l.i.t .• 2A =Ulr.!ohm.BD1588 )xlnr~.t 59 42.90 113 9H3 :~i. lOR Im~\ 

INRAT 69 37.80 100 9HR ~In 4Oi;1d 305 

?.bte 

Pi-~ = PO\"'dCl·;/ mild':;\-I 
Sept • .: Sc?toria 
P.zt.= Stern ;,ust 
? ree= L(;.:!.f Rust 
l'lS = l1J~ei. ,.tel:,- susce;>tible 

S = Su~ccpt:;'blc 

l-iR = 1,.!, >c t:~~Q.t(;ly r.::.sista.nt 

Il.' = fllGhl~l resistaHt 

BEST AVAILABLE Op y. 
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2. Yr...riety testin.,g. 

Si>..teen vuricty derronstra.tions of 1) to ,0 vc:rieties Were seeded at sites 
chosen to represc~.t good soil arid t1[.;w.gemcmt of th~ dryl~nd \"hea.t areaS of 
Tunisic:. One \-laS not harvested beca.use of a severe and non-uniforI:l infestation 
of wild oats. These d~:U,Jnstrations consisted of 2 relJlications of plots 
5 meters by 50 meters. The :)lots 'W e re seeued with .?roje..::t equipment but 
harvested 'tlith the gro\'ler~S c.):.m5.:1e exc(3 ~Jt for pcrcels utilized for seed 
j.Jlcreas~; th.;sc plots 'tl~re l"'..a.rvesteu with the Project \'iintersteiger co::IDine. 
YiHld results of the · variety dem::mstrations £l.re presented in tab1eW. 

Th~ dC!i'inant fact:J l" in yj,cld perforll'k":nce we.s lodgjng. This resulted in 
tha rela.tiv{:ly lm'l yi0ld of Flvrence Aurore" ik:dri, J-H.ilLT and noJussia. 
Consistently hieh yi:.::lds \-/ore produced by the Blu..::birds, Saric and Cajerr.e .. 
with a maximll."'u of 61.5 qX/ha. by Caj.::me at Uateur. ':L'he neM ~l'2tori.a tolara.'1t 
variet1es, Soltam; and L.aafeaJle , perfurm~d "Jell in relation to othe!' varieties, 
even in th~ absence of Septorin attack. Vigoruus tillering givtls these 
varieties e.n advanta.~e Dv:;;r-'1?Ia l'/hicu oft(;n tilLers p.:>orly in 'runisia., 

_ especially in the cvlder a.rea-s. This is a. facto!' in the relatively p'.)or 
perform.-')nce of .uda, r/hich fa.iled ttl top th~ yield ofaXIY trial. Pcnjanv, 
"lhicl. produced the highest e.v0:'a~e .field lust se~50n, a~£',.in perforlr.ed we.a.l. 
Cocorit Wa.S by faI' the bt;st durUl!l in yi~ld. 

E.ra and Flotcher 'tIara plantl3d at the cvlder sites and 8tJpeared \lllB.do.pted 
due to la.teness of heseline. Hm'luver, this se(,son the grai,1 fillt.:d and relativl3 
_yield "las exce.ilent. An D.bnorms.l alrDunt of late rainfall and the absence of 
sirocco ... dnds contributed t'J thair perf~rmance. Further cvalua.tJ.on is nl:eded 
to loern if these v~rieties can be used in 'l'unisia. 

Nartin barley \-las planted at the 8 sites "lith l.o'oJest average rainfall. 
Yiuld "las 14% ab.)ve lniaj h.:n·lever, P:3rt of this perfo~nce \'IDS the result of a 
severe att~ck of frit fly plus Hl,.;ssic:n fly "/hich reducoo the averac;e \'lhc",t 

-yield to 1/ 2 that of th~ b8rley .at this site. 

Those trials should be continu~d because they serve both as demonstrations 
and a measure of varietal adaptability over a \-rida rang~ of Tunisian conditions . 
Barley sh;;)uld bu included in the ch'Y-0r Dlld thu c.:>ldzr arons because it extoads 

. the l'C!.!'It;O oJ! climatic ade.ption ~nd p[l.th~303n resistance of the plant ma,terJ.al 
testedjl t!I.J '1/,-=11 as itz eC.jnomic :lliportance. 

BEST AVAILABLE copy· 

", 
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Table 1v. YLLD, GRAIN TSST L:.IGh'T AND P.Ltl'T HIGHI' FRJ~f 16 FhRl"i m:.~:i)NSL'RATIOl-iS 
THR0UGHJUr NJRTl-lliRN TU;.ISIA llJ 1970 - 1971. 

Variet,y N° of Yield Yield ~ Test \'1t ?lant Hight Plant hight 
locations Q/ha of loia. .. ~s/hl cm % of Inia. 

Ariana. 66 15 35.7 100.9 79.5 11).0 119 

Florence A urore 15 2.7.3 .77.0 79.; 130.3 137 

S:>1talle 72 15 38.0 107.3 78.8 94.6 100 

Za.a.frane 15 36.9 104.2 78.5 94.5 100 

Utique 15 34.4 97.1 79.9 90.6 96 

IniD. 66 1; 35.4 100.0 79.6 94.8 100 

T'Jbari v6 lS 37.3 105.2 79.4 94.4 ~9 

PenjanP ~2 15 37.7 106.6 77.3 97.5 103 

Saric 70 15 39.1 1l0.4 77.6 74.8 79 

Cajeme 71 + 15 39.8 112.h 78.1 77.1 81 

Era ; 37.1 109.0 79.1 102.4 I1J 

Fletcher 4 30.4 106.0 79.4 97.5 109 

Jori 69 13 :n.9 96.6 79.4 81.9 86 

Coeorit 70 12. 38.4 106.5 77.3 68.5 93 

Bedri 69 15 JO.7 eS.8 79.2 9tJ.7 lv2 

Inrat 69 15 31.3 88.5 78.4 110.6 117 

Roussin J 20.9 J~9. 8 77.0 115.3 114 

Orge H~rtin (barley) 8 34.5 1U.7 103.7 116 

-----
+ Relensed in Tunisia 8.S Vaqa 72 

BEST AVAILABLE COpy 
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A proera~e of practic~l de~onstrations w~s conducted throughout the wheat 
gro\od.!1C; reeions by Go 'l'unisia-'1 eng:i.n~er ~nd a nttnber ..,f 'runisic..n adjoints . tcch,~ 
niques. These were 5u?piemented by field trials referred to above. 

There "/ere t"IO types of deIl!onstre.tion, viz. fertiliser dern::>nstrations aimed 
et shouing the benefits of nitrogan fertiliser and v8.riety der.pnstra.tions to show 
the superiority of new va.rieties and their capacity to respond to fertiliser. 

The individucl plots in the dei'ronE:trations l'1€:rtl a:;>proxirnately 2.5JJ squa.re 
mctres in area. Some dem:mstrations llere planted \-lith m:>bile equiC'mQnt but the 
majority 'Were planted \"lith the fsr:ners i Orin equipment. 

The f~~li2.:::.t...9~s.kZlt~~:.~ cOID}lar€:d no l'crtiliser" phos.?hate only end 
two l cve.ls of nit.r:> :een in the follo"linb manner: 

Y?.r.i€:t~: Utique a. .... ld Soltanc in 
Sel:>toria a.rea.s 
Tobari c.t B..::ja 
!nia. at all other sitl.>s 

y~ts of fertiliser: 

1-1orc than 
500 nun 

1~ P 

0 v 
0 45 

h5 45 
90 45 

Less than 
500 rum 

Ii P 

0 0 
0 .45 

45 45 
'07 45 

~:n \.he~ 

Bedl'i and ni.Ri~T 69 

High rainfall 
only 

N f 

J 0 
0 45 

45 45 
9J 45 

Cer~s and 
U:lrtin 

Dry nrcD,S 
only 

N P 

J J 
0 45 

42 45 
45 45 

There \-leN 38 demonstrations comprising 25 with bread \lheat varieties" 1l 
with durtL'Jl ,,:heat val'i(;tics and 2 with oarlt:!y. Jf these 38 dc;nonstrati,:ms ,9 
wera harv~st(:d. 

In thc hi€;h ra.infall areo.s the :Lll?r:>ved bruad r/hcat va.rioties yiQldcd 2.5.9, 
31.9, 37.7 quintals/hectD.N \'lith no nitr:>gcn, 45 units of nitrogt:ln and 9J units 
of nitro~en ·r~spectively. 

The i~provcd dl~~m varieties rcs~onded to 45 units of nitro~en wher~ the 
yield mcrcascd from 20.\.) to 31.h quintoJ.ls/ h0.;t.arl,;. Tho addition~.l nitro[)~m t.reat­
ment of 90 units resultod in only rn a.dditional 1 quintol of yiold because at 
thi s lcvc; l the varieties 1odC;\3d. 

In the lm·:cr ro.inf"ll o.rao?s thu brt.~d whbats yit:l ld;;d ~2.1 , 2.5 . 5 and 2.d.7 
quint~lls/hoctarc "lith 0, 45 and 90 units of nitrogcm. 

BEST AVAILABLE COpy 



tb9 v,"riety demnstrations 

According to the .:.llocations describt,;d llbovi:! Ini:., Utique, Soltane or Tobar! wa.S comp:1red \'1ith Florenco hU!':lr..J and Ir.iiJ"T 69 \-Jas CO.l1f).!lred with l·L:-hiIDudi. There l-.'ere 29 dem:mstrc.t:ions ;>lantod .[!nd of those 24 \<lere h~rvestcd. In each vC'ricty demonstration the tHO v:J.rictil:ls uncier comparison wero grO\m at t,'I'O levt3.ls of nit­rogon and "lith cdeq\l.3.te phosphr..te. The nitroc;c;n trt;ctments W~N 0 end 90 units for brer·d wheat v~.ricties ct high rDinfall. t.J1d ';)7 units for breud wheo.t vllri\,;­tics at bw rrinf~lls llnd f.)r dl:rum whut_t vD.rieties. 

The . level of yield differences obtained a.r~ do~nstrt..t~d in thE:; follo\-Jlllg data: 

Inia 37.0 quinta.l s/hectr.rc, Florence Aurore 29.5 quintru.s/hectare at 90 units of nitrogenj 

INMT 69 29.6 quintals/hect~rl:l, l~lloudi 21. 8 quint~J.sihGctllrc at 07 u."1its of nitrog6.nj 

Inia 28.5 quintnls/hect3.re, F1C':'(..n:!e Auror~ 21.5 quintalsjhE:;ctare at ~7 units of nitrog~n. 

Overall, the dClD.Jnstrc.tions were. successful in demonstrl'.ting the r\::cormen­elations arising fro~ "/ork in th~ .t>r~ject and l-:(;rc used extonsiv<,;ly in i'srm field duys. 

BEST AVAILABLE COpy 
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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 LN. 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 int-:- 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. 

HH • • • 
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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 

SHif 1081 457 611 

CENTER 
Algiers (University) 59 753 930 

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-Abbes 486 414 485 

HH • • • . 
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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 £::..~inus tritici was generally observed across the 
coastal plains and the Setif 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. 

## • . . 
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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 Nand P 20 5 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 ft»' 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 
production. 

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, 

## • . . 
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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. 

The 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. 

HH • • • 



TABLE 1. Average Yield ComEarative 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 Fl;r Lodging 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 29.7 111 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 87 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 95 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. =It: 

(-) = No comparative reading. 0') 
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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 varietip.s 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 datES of 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 Setif • 

.. . . " . . '. , 
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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. 

Variety 

Inia 
Strampelli 
Siete Cerros 

Nov. 25 

21. 6 
23.5 
23.9 

Mahon Demais 18. 0 
L.S.D.5% 

Yield Q/H 
Setif South 

Dec. 20 Ave. 

24.1 22. 9~:~ 
26.1 24. 8~:~ 
24.1 24. O~:, 
16.4 17.2 

. 3.52 

Setif North 
Nov. 25 Dec. 19 

24.4 23.6 
26.9 29.5 
28.8 28.9 
23.9 21.1 

to< Significantly higher yielding than Mahon Demais. 

Ave. 

24.0 
28.2~:' 

28.9):< 
22.5 

5.64 

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 lin1ited to 44 units of N at Guelma following sugar beets with a very 
high check yield indicating a high carryover 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 Setif following summer follow no significant yield response was noted. 
The data from this trial are not included because faulty second application 
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 

0 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 600 to 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 C erros 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. Other 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 strire rust 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. 

'6 • •. - "' . . ' .. - . " .. ', '.. , .. .. , 
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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 C erros 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 

Wt
E

3 -Nar 59/ Son 64-TzppxY54 53.4 " 150.9 

Cno " S" -Inia "s" 2 53.1 " 1 71.0 

Inia " S" - Napo 63 (136) 52.7 " 124.1 

B21 x KE 3.2 (French) 52.5 " 130.6 

Florence Aurore 52.5 Guelma 100.0 

lnia 66 50.3 Algiers 133.2 

Tobari 66 44.3 " 142.6 

•• -' "':. • ' • •• • . : . . . . . . ' ," . _ : ." . / _ . • • . ' •• . ' • .. ' ,r " •• 
. " I .: ' ._ ~ " ". '. . O r ' f . 
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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 70 48.2 

6. UP 301 48.1 

7. Tanovi 71 48.1 

8. Son 64 - KI 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 re 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 Al geria, 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 comparing 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 diseasES in 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, Algiers in the Center, Setif 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 commercic:..lly 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 Setif 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 

c) Mandon, a French variety shOwing promise in the coastal plain. 

## • • • 



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 

My54-Nor10rY5()XKf..ine)xTTChini66xL .. :l\~7M~-':':ME)Fr A-3538-12P-5P-5P-1D PON 30 3 
H480xAn64A II-MJ-191-1P-1P-1D 11 38 3-5 
Ofn(Com-N/MtxMen) (Kt/Bg-Fn/G4 "44 4 
Pato (B) 21974-4R-4M-2R-OY 11 115 1 
On-Bb/ Cno-7CerrosxTob-B Man 34310-6m-1y-Om 11 183 3 
CC - Tob2 24027-13t-1m-1y-Om II 192 3 
Jar-Nap063/ LR64xTzPP-AnE 21823-10y-2m-4y-1m II 193 4 
(BYE2_T C) (YacE-TC2) x (BYE2 -TC) (Z-BxB) D-31539-3L 11 207 6 
Super X "175 8 
TobxKlPet-Raf II-23438-5M-1Y-3M-1Y-OM-OMb POT 7142 6 
Mex 1601 = Utique (BT 2349) "7191 6 
Napo 63xTzPP-Son64/8156(R) 28071-7m3y-3m-OY-OMb " 7310 4 
Kt/bg-Fn/ uxB2a VI-1S-22t-lt-1b-lt-1b-OMb 11 7345 4 
Fn-K58/Nx(Er-KAD/Gb)2 II-14239-5t-1b-lt-2b-OMb "7346 6 
Mexicano 1481 "7520 4 
Inia-Cno x Cal. 27220-44M-OY-48M-OY-(1-3Y) IBWSN 28 3 
Cno" S" -Gallo 2 7829-19Y -2M-1 Y -OM "114 4 
Tob 66 - CC x Pato 27369-1R-4M-OY "147 2 
N066-Cno"S"xJar66 27343-2R-3M-3T "151 1 
Era "211 4 
Pj62-Cal 30403-19M-2Y-1M-OY 11 287 2 
(TzPP-WtE

2x Napo 63)(Inia" S" / S64xTzPP-Y54) 29791-11R-4M-1Y -lM-OY "328 2 
Nar59-101Y/PJ62-GbxTzPP-Knott FA 2)Cal 30409-44R-1M-3Y-1M-OY II 330 3 

~, Very samll resistant type pustule not spreading on leaf - Tolerance. 

Late 
6 

3-5 
8 )lc 

7 
7 
7 
8 
7 
9 

7 * 
6 
5 
5 
6 
5 
7 
6 
4 
3 
5 

4 * 
5 * 
6 

.' 

" 
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Table 7. Averages of the best yielding varieties and lines from the 3rd International Durum Yield 
Nurseries for Algiers, Setif and Guelma, Algeria 1971-72. 

Yield SETIF 
Va r i e ty Q!fI __ ~._glum 

Crane "s" B 49.3 80S 
T. dic. ver. x G 11 "s" 48. 1 R 
Parana 66/270 47.6 R 
Cocorit 71 47.4 20MR 
Cisne "s" 45.2 6 OS 
Jo "s" - Cr "s" 44.2 40S 
Crane "s" A 43.7 80S 
Capeiti 43.6 80S 
Inrat 69 43.1 20S 
Quilafen 41. 8 80S 
Jori C 69 (check durum) 35.9 60S 
Cajenne 71 (check bread) 50.3 R 

ALGIERS 
P. tec 

80S 
100S 

R 
80S 

60MS-S 
60MS 
80S 
80S 

80MS 
laOS 

80S 
R 

GUELMA 
P. gr. tr. 

40S 
10MR 

Tr 

Septoria 
15 April 10 June 

7 
6 
4 
7 
4 
5 
8 
3 
4 
5 
6 
4 

9 
8 
4 
7 
8 
9 
9 
8 
7 
7 
9 
8 

Fusarium 
culmorum 

S 
S 

MS 
S 
S 
S 
S 
R? 
R 
R? 
S 

,I 
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Table 8. Best leaf rust and Septoria resistant durum wheat lines and varieties fro~ 3rd IDSN 
Alger 1971-72. 

Variety or Cross 

:Flamingo "s" 
Flamingo "s" 
Jo"S" (LD-357~-Tc2 / G11" S") D-27588 -5M -3Y -1M -500Y 
D-21563-AA"S' D-27625-5M-2Y-2M-1Y-OM 
D-21563 -Jo" S" D-31538 -14M -3Y -OM 
D-21563-Jo"S" D-31538-14M-6Y-OM 
(LD-357E -Tc2) Jo"S" D-27534-3M-2Y -1M 
'Jo"S" (LD-357E -Tc2 / Gll" S") D-27572-20M-3Y -1M 
Jo" s" (LD-357E-Tc2/ Gll "S") D-2 7572-20M -3Y -3M 
Jo" S" (LD-357E-Tc 2xGll "S") D-2 7588 -5M -3Y -3M 
D-Buck(BYE2-Tc)(LD-357E- Tc2/Gll"S") D-27649-0M-38Y -1M 
"PIc "s" - Jo "s" D-31679-4M-1Y-1M-OY 
PIc "s" - Jo "s" D-31679-9M-1Y -2M-OY 
Stw63-Gll"S"xRD-1l9-1W -2Y D-31759-1M-2Y -lM-OY 
er" S" -Gs"S" D-28980-28Y -13M -5Y -1M -OY 
Masa-177Y -lM-OY 
'-Jo"S" / LD-357E-Tc2 -Gll"S" D-27588-5M-3Y -3M-1 Y -lM-OY 
D-21563-AA"S" D-27625-5M-2Y -2M-1 Y -lM-OY 
Gs"S" - Cr "s" D-27676-6M-1Y-1M-2Y-1M-OY 

1/ Also reported to all 3 rusts in Delhi, India. 

ORIGIN 

IDSN 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

011 
088 
012 
045 
068 
069 

0137 
0141 
0142 
0146 
0159 
0188 
0189 
0219 
0223 
0230 
0243 
0252 
0254 

P. Recondita 
Leaf Rust 

20MR-MS 
40MS 1/ 
20MR 
10MR 
TrR 1/ 
10MR 1/ 
20MR 1/ 
10MR 1/ 
20MR 1/ 
20MR 
20R 1/ 
TrR 1/ 
TrR 1/ 
20MR-MS 1/ 
20MR 
40MS 
TrR 
20R 
lOR 1/ 

Septoria Observation 
Early Late 

4 
5 

4-5? 
5 
4 
5 
5 
4 
6 
4 
7 
4 
6 
4 
5 
6 
3 
5 
7 

8 
7 
8 
7 
7 

7-8 
9 

7-8 
8 
8 
8 

6-7 
8 

7-8 
7-8 
7-8 
6-7 

6 
9 
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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. 


