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Executive summary 

Oat IS a relatively new crop m Morocco Introduced by the French It IS now mam 

Morocco's forage crop However the popular oat cultlvars m Morocco are selectIOns 

from VarIetIes of US ongm and are not properly adapted to the local chmatic condItIOns 

PartIcularly m dry years, crop faIlure has a dIsastrous effect because farmers are forced to 

sell theIr goats and sheep at sacnficlal pnces Morocco IS home to many Wild oat speCIes 

whIch are well adapted to the local ecolOgical conditIons Among them are the tetraplOId 

(2n=28) species Avena magna and A murphyz Both have large grruns With hIgh protem 

content (about 30% more than m the cultivated oat), and exhIbIt tolerance to several oat 

dIseases 

The mrun purpose of the project IS to domesticate these two tetraplOId oats by 

transfemng to them, Via hybndlZatIOn, the domestIcatIOn syndrome of the common oat 

The second ObjectIve IS to trrun Moroccan SCIentIsts m the handlIng and utIlIzatIOn of 

oat's Wild genetIC resources 

Dunng the first year hybnds between the common oat and both WIld species were grown 

m the field, amongst one of theIr parents (common oat m Morocco and A magna m 

Israel) Over 100 backcross seeds were collected m each expenment Chromosome 

counts m root tIps revealed a Wide range, from 2n=28 to 2n=43 

In spnng 1998, we explored WIld populatIOns of A magna and A murphyz m Morocco 

We discovered a number of new populatIOns and charactenzed the habItats m whIch 

these speCIes grow Perhaps the most mterestmg finds dunng was a populatIon m the 

Tangier area where the two species grow m ffi1Xed stand 
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SectIOn I 

A) Research ObjectIves 

The two mam ObjectIves of the project are 

1 To domestIcate the Wlld tetraplOId (2n=28) oat speCIes Avena magna and A murphyz 

by transfemng to them Vla hybndlZatlOn the domestlcatlOn syndrome of the common 

oat (A satIva,2n=42) The characters ofthe domestIcatlOn syndrome moat mclude 

seed retention at matunty, reduced awn formatlOn and yellow and glabrous husks 

The first year's ObjectIve was to grow of hybnds between the common oat and both wIld 

tetraplOIds, collectmg seeds from these hybnds wruch are the result of back crosses to 

therr parents, and raIsmg plants from these seeds 

2 To traIn the collaboratmg Moroccan SCIentIsts m the collectlOn and utdlZatlOn of oat's 

Wlld genetIC resources 

B) Research accomphshments 

OffiCially, the project started on March 18t 1998, SCIentIfic actIVlty, however, began 

almost a year earher Dunng the spnng of 1997 the pnnclpal mvestlgator produced 

hybnd seeds between several oat cu1tIvars (A satIva 2n=42) grown m Morocco and two 

acceSSlOns of A magna (2n=28) At the first SIgn, m October 1997, of the proJect's 

potentIal fundmg, the pnnclpal mvestigator traveled to Morocco to dISCUSS the IrutIatlOn 

of the project already m autumn 1997, before OffiCIal approval The reason for trus was 

that were the approval to be delayed, as dId m fact happen, we would not loose the 

1997/8 growmg season Dunng that VlSIt the hybnd seeds were dehvered and the 

plantmg deSIgn mtroduced Dunng the 1997 VlSlt, the pnncipal mvestigator became 
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acquamted WIth the personnel that had been appomted for the project, and the local 

facIlItIes were exammed and plans developed for theIr Improvement These mcluded the 

purchase of addItIOnal ITllcroscope obJectIves, and the erectIOn of a small aIr-condItIoned 

greenhouse 

Backcross plot (A satIva x A magna) x A satlva 

In December 1997, A satIva x A magna Fl hybnds were planted m the Marchuch 

expenmental farm (Morocco) and were mterspaced WIth oat cuitivars Soualem, Ghah, 

TISSlf and Zahan, whIch were parents m the crosses made m 1997 

The F 1 hybnds m these cross combmatIOns are totally male stenle but have the potentIal 

to produce a few seeds when pollinated by fertIle pollen from theIr parents Although oat 

IS consIdered as a self-pollinatmg plant, at flowenng It releases consIderable amounts of 

pollen The mIXed plantmg ofF! hybnds and oat cultivars enabled natural backcrossmg 

to occur m the field 

In May 1998, backcross seeds were collected from the Fl plants The few seeds ( about 

one per parucle) were detected when the parucles became yellow At thIs stage, the fertIle 

splkelets were stIll green All the empty spikelets were then removed and seeds were 

collected when they were mature and dry The total number of backcross seeds obtamed 

IS as follows 

~ satlva (fIssrr) xA magna 158) x TISSlf 3 

(A satlva (GhalI) xA magna 158)x Ghah 18 

~ satIva (Zahan) x A magna 169) x Zahan 9 

(A satlva (Soualem) x A magna 169) x Soualem 81 

The hIgher number of seeds on hybnds mvolvmg Soualem reflects the hIgher number of 

hybnds m that partIcular combmabon, and probably better cross-compatIbIlIty 
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The backcross seeds were gerrrnnated m October 1998 and chromosome counts were 

attempted m root tIpS of 80 seedlmgs (Table 1) 

The seedlmgs were planted m pots and were raIsed to study chromosome pamng at 

meIOSIS, pollen stamability and seed set 

(A sativa x A magna) x A magna 

The backcross to the tetraplOId WIld parent was conducted m Israel dunng the 1997/98 

growmg season, and a parallel expenment IS m progress m Morocco m 1998/99 from 

hybnd seeds produced m Israel Only Soualem was used as a hexaplOId parent, but of A 

magna acceSSIOns no 158 and 169 were employed Altogether 85 hybnd seeds were 

planted and mterspaced WIth the tetraplOId WIld parents In May 1998, 105 backcross 

seeds were collected from the Fl hybnds The seeds were gerrrnnated m July and 

chromosome numbers were counted m root tIpS (Table 2) The plants were raIsed to 

matunty man arr-conditIoned greenhouse 

In only 8 of the 95 backcross plants, pollen stamabilIty was higher than 35% and these 

were the only plants that produced a few seeds by selfing Of the 95 plants, 52 exhIbIted 

seed dIspersal as the WIld parents (sheddmg splkelets) and m 43, spikelets were retaIned 

as m the common oat Of the latter, only four produced a few seeds 
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Table 1 DIstnbutlOn of chromosome numbers m (A sativa x A magna) x A satIva 

populatIons 

2n=42 

parent Chromosome Numbers 

35 36 37 38 39 40 41 42 43 Total 

GhalI 2 5 6 13 

Zahan 1 2 2 1 6 

Soualem 11 11 1 9 8 7 17 14 1 61 

Table 2 DIstnbutlOn of chromosome numbers m (A satIva x A magna) x A magna 

2n=28 

lme 

158 

169 

28 

2 

8 

29 

6 

7 

30 

5 

8 

Collectmg wIld tetraplOId oats 

Chromosome Numbers 

31 

7 

9 

32 

2 

4 

33 

3 

2 

34 

5 

7 

35 

7 

8 

36-40 Total 

1 

3 

38 

56 

The tetraplOId oats A magna and A murphYI were collected for three mam purposes 1 

to IdentIty the habItats where these wIld oats grow, 2 to collect more of theIr 

germplasm, and 3 to tram the collaboratmg Moroccan SCIentIsts m the systematIc 

procedure of detectmg and collectmg wIld genetIc resources 

Smce the two tetraplOId oats have an affiruty to heavy soIl, sod maps are mdIspensable 

for targetmg potentIal growmg areas for these wIld oats Unfortunately, we were unable 
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to obtam such a map and the excurslOn was based mamly on the pnnclpal mvestlgator's 

and the collaboratmg sCientists preVIous expenence With the dlstnbutlon of these wIld 

oats Another inrutmg factor was the drought whIch affected the Wild oat populatlOns 

They were more scattered geographIcally and much smaller m sIZe than m a ramy year 

Moreover, the natural habitat of both A magna and A murphYl IS agnculturalland but 

the Wild oats cannot tolerate cultIVation and may be restncted to field borders or 

deserted plots Plants of these Wild oats whIch were probably abundant m the past have 

today become rare Despite these inrutatlOns, we were able to detect some preViously 

unreported populatlOns, particularly of A magna Perhaps most excltmg was the 

discovery of a populatlOn m the Tangier area, presently the most northern frInge of thIs 

speCies, m mIXed stand With A murphYl Another Important find was a populatlOn of 

weedy A magna whIch thnved m a wheat field, west ofFes TheA magna plants were 

Vigorous, outstnppmg the wheat plants by over one meter, and produced a large number 

of spIkelets per plant 

The dlstnbutlOn of A murphYl m Morocco IS restncted mamly to the Tangier area Rapid 

urbanIZatlOn there has replaced some preViously observed populatlOns of A murphYl 

With houses and factones Without appropnate measures to protect It A murphYl, would 

lIkely be elImmated from thIs area Wlthm a few years Another small and Isolated 

populatlOn of A murphYl was encountered near Ben Shmane, east of Casablanca SoIl 

type m that general area IS sandy loam, but many small marshes are scattered there With 

heavy black soil Grazmg IS extensive m these marshes and the natural vegetatlOn IS 

protected from It only when adjacent to a cultivated field 

C) SCIentIfic Impact of collaboratIOn 
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The sCIentIfic unpact of the collaboratIon has two aspects trammg m cytogenetIcs as a 

tool for conductmg mtrogressIOn expenments, and a better approach for detectmg and 

collectmg WIld genetIc resources 

None of the collaboratmg sCIentIsts had any background m cytogenetIcs It therefore 

became necessary to prepare a short course m cytogenetIcs for them, durmg the VISItS of 

the prmcIpal mvestIgator to Morocco, that would enable them to understand and execute 

the expenmental procedures Then, under the supefV1SIon of the prmcIpal mvestIgator 

and later on theIr own, they performed chromosome counts m the backcross populatIOn 

They also conducted the field expenment and collected the rare backcross seeds 

D) DescnptIon of the project's unpact 

The results obtamed so far are the first lmks m a cham that WIll eventually lead to the 

formatIon of domestIcated tetraplOId oats, and common oat cultIvars WIth genes from the 

WIld tetraplOIds We antIcIpate that tills new germplasm WIll proVIde morocco WIth better 

adapted oat cultIvars 

E) Strengthenmg of developmg country mstItutIOns 

RapId progress m breedmg gram crops depends, among other tillngs, on the abIlIty to 

grow two or even three generatIOns per year, usually m controlled envIronment facIlItIes 

Tills kmd offacIhty has been lackmg m the Forage Department of the INRA m Rabat, 

and apparently mother INRA departments The erectIOn of a small rur condItIOned 

greenhouse will enable the achtevement of a htgh rate of hybnd seeds m crosses, and the 

rrusmg of two generatIOns per year m the mtrogressIOn expenments WIth oats and other 

crop plants as well 
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Studymg and understandmg the chromosomal aspects of mtrogressIOn expenments are of 

theoretIcal and practIcal Importance Introducmg the cytogenetIc dImenSIOn to the 

Forage Department will Improve theIr research capaCIty as well as of that ofINRA as a 

whole 

F) Future work 

The project IS runnmg ItS course though behmd schedule because the delay of erectmg 

the greenhouse m Morocco The mtrogressIOn expenments will contmue for the next two 

years In the 2n=28 > 2n=42 expenment, we hope to select a better common oat type 

toward the end of the project, and m the 2n=42 > 2n=28 expenment to select a 

domestIcated tetraplOId of A magna winch WIll be the cornerstone m developmg 

tetraplOId oat cultivars 

The work plan has undergone some reVISIons Ongmally, a domestIcated A magna and 

A murphYl were planned for crosses With Moroccan oat cultivars However, 

dIsagreement arose With the respect of the Issue of royaltIes should the project produce 

commerCIal cu1tIvars Thus, It has been agreed that the startmg matenal Will conSIst of 

WIld forms of the two tetraplOId species and not the domestIcated type winch has been 

developed for over 10 years m Israel 

Smce the VITal dIsease BYDV IS a senous problem m Morocco, we have deCIded to 

screen the WIld tetraplOId acceSSIOns for BYDV tolerance, although tins was not mitIally 

part of the project It seems now that a selectIon of such tolerant types IS almost a 

prereqUISIte for the establtshment of domestIcated tetraplOId cultivars 

Section II 
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A) Managenal Issues 

A major managenal constraInt to the project productIVIty has been the transfer of money 

to Morocco The first transfer amved In Morocco In August 1998, more than 3 months 

after the transfer order has been Issued In Tel AVIv We are expenenCIng the same 

problem With the second transfer, Issued In December 1998, but not yet amved In 

Morocco 

B) Budget 

In the project proposal we IndIcated the need for an rur condItIOned greenhouse as a 

major facility to Improve hybnd seed productIOn and to raise two generatIOns of hybnd 

denvatives per year The Moroccan collaborators suggested bUildIng an rur condItIoned 

compartment In an eXistIng greenhouse But on the pnncipal InVestIgator's first VISIt of 

Morocco It was apparent that this was not a realIstIc optIon Instead, we deCIded to erect 

a small, Independent greenhouse This IS now nearmg completIon and It IS obVIOUS that 

the money allocated In the budget will not be suffiCIent and It wIll be necessary to 

Withdraw funds (approXImately $10,000) from other Items such as matenal, other dIrect 

costs and seasonal labor 

C) SpeCIal concerns 

No change has occurred With this Item dunng the first year of the project 

D) CollaboratIon 

Travel the pnncipal InVestIgator VISIted Morocco twIce dunng the first year of the 

project, May 16- June 24 and October 10-20 Dunng these VISItS project progress In 

Morocco was assessed and future work was dIscussed With the project personnel 
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Trammg the VISIt to Morocco was also used for trammg The tramees were SaIdi 

Nezba, SaIdi Seddlk, Mouna Anchem and SOUlhka AlIal 

Dunng the May-June VISIt, they were tramed to detect backcross seeds followmg natural 

backcrossmg of the pentaplOId hybnds to therr hexaplOId parents They were also traIned 

to collect wild genetIc resources of oats Dunng October the VISIt, the first three of them 

were tramed m chromosome stammg, chromosome countmg and reCOgnItIOn of 

mdiVIdual oat chromosomes 

The followmg actIVItIes are plan for the next 6 months 

Morocco 

( a) raIsmg of (A satIva x A magna) x A sativa backcross plants and studymg theIr 

fertility 

(b) raIsmg of A sativa x A murphyl hybnds among therr A satIva parents, collectmg 

therr seeds, countmg chromosome numbers m theIr root tIpS and recordmg chromosome 

behaVIor at meIOSIS 

(c) raIsmg of A sativa x A murphYI hybnds among therr A sativa parents, collectmg 

therr seeds, countmg chromosome numbers m therr root tIpS and studymg therr behaVIor 

at meIOSIS 

(d)screerung A magna and A murphYI collectIOns for B YD V tolerance 

Israel 

SelectIon of domestIcated A magna plants among denvatIves of (A sativa x A magna) 

x A magna backcross and crossmg them agam to A sativa 

E) Request for Amencan Embassy or AID actIOns 
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As already mdicated, we are facmg consIderable delays m fund transfers to Morocco, 

about 3 months from the time the order IS Issued unttllts arnval there We would 

apprecIate any attempts to shorten thIs penod 


