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INTRODUCTION

Ïre Intemationar center lbr Agriculturar Research in the Dfy Areas
(lcARDA) had a world rnantlare for the improvement of faba bean since its
inception in 1977. The ràba bear improvement work was mainry carried out at
ICARDA ; principal research stari.n at 'rel 

Hadya near Aleppo, and a subsite on
ùe Mediterranean coast nea' Lattakia. Ilowever, because of ùe shifts in
comnodity priorities within thc Consultative Group on Intemational Agriculture
(CGIAR), a tJecision was made ro phasc-our ICARDA'S coRE Buctgeiresearch
on faba bean improvement by December, r99r, although collection,
conservation, evaluation, documenhtion ancl distribution of germptasm will be
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continued in the Genetic llesources Unit, and dissemination of infclmation

through the Communicalion, Docutnentation and Information Unit of ICARDA.

AIso, to ensu'e ûrat success achicved so far in the improvement of the crop is

fully utilized, it was dccided that ùe Center should transler thc crop

improvement activity along rvith tlle genemted brecding material to a national

resealch program in Norlh Ati'ica whert the crop is important.

1. 1. Faba Bean in North Africa

Faba bean is the major food legume in North Africa and accounts for half the

total protluction ol pulses in drc rcgion (Table l). Faba bean yield levels in North

Aliica are low and unsfâble comparetl to those elsewhere in the world (Table2)'

Algerian mean yields frorn 1981 to 1987 have been only 455 kg/ha versus the

,"ùld ou..ug e ttf 1294kg/ha. ltraba bean yields have var-ied from 300 to 1260 kg/

ha in Morocco and 500 to 1000 kg/ha in Tunisia.

Morocco accounts for l57a of the production of faba bean in Norrh Africa'
'fhe actual total production may be even higher as much is in the fonn of grcen

vegetable for which production statistic tut not available. Faba bean is

pràdominantly grown in wheat-based farming systems in the region, mainly in

the medium rainfall environments (above 450 mm). For these reasons' Douyet

Research Station of INRA (lnstitut National de la Recherche Agronomique)'

n e a t F e s , M o r o c c o , w a s c h o s e n a s t h e s i t e f o r t h e t r a n s f e r o f f a b a b e a n
improvement research t}om ICAI{DA.

1. 2. Constraints to Faba Bean Production in North Africa

The major constraints to bean production in North Africa are biotic that

include diseases and pests. The important diseases are chocolate spot, Ascochyta

blight, rust, and stem nemat(des. However, the most imJr,ortant biotic constaint is

ths flowering plant parasite, the broomrape (Orobanche crenata Forsk)'

Additionally, ùe indeterminate growth habit of the commercial cultvars is the

major contraint to modern agricultural production because of lodging, excessive

vegetative growth, and low harvest index. The partially outcrossing nature of

faba bean makes breeding difficult and inefficient" and hinders seed production

of culrivars by national programs. ICARDA has developed methodology and

screening techniques to identify useful germplasm for most of the above

conûaints. Work needs to continue to place these resistant sources in

backgrounds useful to national programs, and with the shift of research from the

ICARDA base in Syria to North Africa, the material coming out of the program

should be better adapted to the conditions of the region'
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Table I :  Faba bean area and production in the countr ies of North
Africa, l9tl7.

Ihble II: I ialla'ean grain I ' ields (kgha) in the countries of North Africa,
r981-1986.

tu'ea ('000 tra)
Faba 'lbtat 

Faba
bean pulsc bcan

Producrion ('000 r)
Iraba Toal Faba
bca-n pul.sc bearr

Algeria

Libya

Molt'rcco

'I'unisia

lbfal

77 161 47.8

9 l0 90.0

207 486 42.6

31 86 36.0

324 743 43.6

40 10 5t.r

9 t2 7.5.0

2.31 -150 -s 1.6

t+ 49 28.6

295 -581 -s0.8

Source : FAO 1988 Procluction yeabook.

Country 1981 1982 1983 1984 198-5 1986 1987 Mean

Algeria

Libya

Morocco

Tunisia

World

-s78 458

1000 1027

300 892

610 -593

rt26 1327

423 404 357

1026 1026 r0t2

834 &1 916

858 1000 5r2

1198 l3 l3  1303

449 455 519

1024 1017 1006

126'1 852 1123

604 671 463

1349 1294 rM3

Source: FAO production yearbooks; l9g2_l9gg.
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1. 3. Transfer of ICARDA'S Faba Program to Morocco

In accordance witlt the decisiotl of the CGI^R to phase-out crop

improvement research on laba bean at ICARDA headquarters and to tfansl'er this

t o a N o r t h A l i ' i c a n n a t i o n a l r e s e a r c h p r o g r a m , t h e I C A R D A t h b a b e i u t
improvement team cclnsisting ()f a breeder and a pathologist wit^s transl-cned to

Douyct Rcsear.ch Station ne:u Fes, Morocco :t-s of september 1, 1989. 
'l'he tealn

anit,ed rvith all rhc breccling matcfial an<J essential resezuclt supplied and

equipment to enable continuation o1 rhe improvement work in the style in whiclt

it was being done at ICAIfDA headquarters.

Themajorobject i r 'esof th isr rzursferofaninterr rat ionalbrcedingproglamof
faba bean at IcAzu)A to the national program of INRA Morocco ba-sed at

Douyet have been :

l. Iltablisment and dcvelopment of a suong faba bean ûnprclvement tezun al

INRA, and linking it with sirnilar rcsealch teams in other North Aliica counUies'

2. Developement of a suong fesearch program fol orobanche control and

Orobanche-resistant faba bean varieties,

3 .Conso l i da t i ono fna t i ona lgeunp lasmco l l ec t i onand i t seva lua t i on lb r
identification of potentially uselul accessions,

4. Development of a breeding prograln on faba bean fclr identihcation of ltigh

and stable yielding var-ieties, not only for Motocco but also lbr other North

African counries.

5. Development of a disease screening program for ascochyta blight'

chocolate spot, rust and stem nematode, and

6. Development of agronomic research'

Highl ightsof thesewi l lbediscussedinthefo l lowingsect ions.

DEVELOPMENT ACTIVITES

1.2 Development of National Faba Bean Improvement Team

Development of a strong t-aba bean research team in INRA' Morocco was

essential to effecûvely to ̂ ,,.. the resçronsibility of ICARDA.s faba bean crop

improvement research. Therefore, special efforts were made to establish a Sftong

86



fbundation and set the stage for spccial funding to gua_rantee thc continuity of the
rcsealch bcyond 1991, when ICARDA's core funding on làba bean will
teilninate. Breedcr ard agronomist counterptuts l}om INRA were identificd and
stationcd at Douyet in lrebruzu'i', 1990 ancl t.hey workecl closely rvith the
ICIAIiDA laba bean tearn 10 cnh;urce skills to a^ssurne their future roles. A
countcrpaft pathologist ha.s becn idcnlilled who shouk.l bc in place by scptember
1 , 1 9 9 1 .

specilic accomplishments in cshblishing a t-aba bean nalional prograrn ar
Douyel alc as lbllows :

a. 
'l'rvo 

offices with rrvo cornputers and a pathology labomtory with basic
cquiprnent wcre established.

b. Screenhouse facilities (21 field screens) for pure line breeding were
tr:ursl-ered and l-acilitics for tlisease scrcening wort were established.

c. Faba bean improved germplasm. including inbred and acJvanced lines with
disease resistance, closed-llorver ch:uacter, determinate growth habit and IVS
(intlepcndzurt vascular system) trait were transfened from ICARDA to Douyet.

d. North Afiican regional yierd rrials (Large and Small Seeded) and
Rcgional Orobanche nursery were initiated and distributed.

e. systematic scleening under artillcial inoculation for resisnnce to
orobanche at Douyet, chocolare spor and Asccrchyn blight at Mekncs, and stem
nematodes at Guich (l{abat) was initiated in 19g9.

f. vcrification trials orobanchc-resistant lines on farmers, fields were
initiated in close collaboration wiù extensicln personnel in Morocco.

g. Two, 2-week faba bean improvement courses were conducted in
collaboration with INRA and ENA-Meknes. These courses hosted 14
participants from six countries in 1990 and 20 participants from seven countries
in  1991 .

A bilateral grant proposal to supgx'rrt a faba bean project in Morocco was
developed for donor support.

2.2 Establishment of Nationat Germplasm Collection

Efforts were made to estabrish a collection of Moroccan faba bean
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germplasm at Douyet. As a lirst step, the collection of 269 accessions which was

maintirined at Guich was brclught to Douyet Station in 1990. 
'Ilte 

collection was

raisetl in a fieltl screenhouse in the 1990/91 season to increase seed. The

collection is now being rnaintained al roun temperature till suitâble lacilities are

developed at Douyet lbr long (enn storage.

RESEARCH HIGHLIGHTS

3.L Evaluation of National Germplasm Collection

In 1990/91 the Morocczut gennplasm collection of 269 accessions rvas

evaluated for 37 dcscriptors of the IBPGR/ICARDA laba bean desciptor list'

These wcre grown in a field Uial at Douyet rvith a landornized cotnplete block

desigl (10 trials of 30 enuies each, witlt 3 checks) rvitli trvtl replications' Plot

size was one, 4-m row 0.5 m aparl with 3 m har"'rested lbl yield. Observations

were recorded on dil'l'ercnt descriptors as per ùe IPBGPJICIAI{DA descriptor

Iist. Distributions Ib[ grain yield, days tt'r flowering. plant height. pods per plant'

pod length, seeds per pod and 1O0-seed weight are given in Figute 1'

'Ihere were 55 accessions rvith grain yields of 5 Vha or gfeater which will be

fu(her eva-tua(ed tbr thcir yield perfotmance in breecling tlials (Fig. 1.1). The

mean l'lowering date was 95 days with most accessions llowcring between 92 to

96 days (FiS. 1.2). ' l 'here were six unilbliate l ines. Mean platt height was 105

cm with most accessiOns between 100 to 110 cm tâll (Fig. 1.3). 'fhe height of the

lowest podbearing notle valied tiom 14-42 cm with an averâge of 25 cm and

most accessions between 18-30 cm. Pods per plant averaged 3'5 with a range

from 6 to 15 cm (Fig. 1.5). Secds per pod avefaged 3.1 with most accessions

between 2.5 and 3.5 seeds per pod (Fis. 1.6). There wcre threc peaks for 100-

seed weight, one ar 80 g. one at 130 g and one at 260 g per hundred seeùs (Fig.

1 .7 ) .

conelations among grain yield, date of flowering, plant height, pods/plant'

pod length, 100-seed weight, lnd per node and seeds per pod are given in Table

3. tn" nlgn.rt conelation with grain yield was with 100-seed weight (r =0.50*x)

I{owever, pods per plant and seeds per pod had negative correlations wilh

grain yield (r = -o.48** and -0.40,** respectively). This is because of

éomJrensatory relations of 100-seed weight wiù pods per plant and seeds per

pod, (r = -0.48** and -0.50** respcctively).
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3.2. Orobanche Research

Broomlape (o. crenata) is tlic rnost important flowering plant par.asitc which
attacks thha bczur in thc dry iurd hot areas o1 tle Mecliten.ancan r-egion.
O. crelrata is difllcult to Inanase and all commercizrl faba bcan cultit,ars grown
by lalrncrs today arc susccptible. 

-lle 
rvidc prevclcnce ancl severitl' o1 o.

crenata in certain :ucas in Norrh Ali'ica has eithcr lbrccd liurner.s to drop or
reduce laba bean cultir,aticln. 

' l 'he 
use of chcmicals to control o. crenata is

e xpcnsivc :nd brceding 1'or rcsistancc lo tlis plant parasitic wccc.l has long b,een
h:unperccl by tlie lack of uselul sources of resistance.

3.2.7. Screening for Resistance

Sclccning for Orbiutche rcsishncc rvas tJone in Olobanclic-infestcd llelds
undcr screen cagcs a( I-attiùia, S1,ria ald Douyet, Morclcco in the l9g9/1990
season using a singlc. 3-m 1q1v plot pcr tcst enuy 0.-5 m apiut a_lterrratcd with a
susccptiblc l ine (Aquadulcc in Morocco; Lattakia local in Syria) al 'tcr every rwo
tcst lir)cs. In 1990 many resistrut lines rvere identilled (47 frorn previous yeru-s
and 144 new lines). l lcsults l iorn 1989/90 and 1990/91 showcrl t lnr rhese lines
had a lower number ol'orobanche shoots per faba bean plant compaled to the
local susceptible clicck, Aquadulce (Fig. 2).

3. 2. 2. Integrated Control

llcalizing that orobanche control by in<lividual methorls, was not adequate,
an integraled colrtxtl .stmle-qy cmploying resisuent varieties, chemical control ancl
sorving date was tcsled in an Orobanche-infested field at Douye( station in IiCIB
rvith tbur replications. 'Ihrec 

laba bean var.ieties, two resistzrn( 0g105 and
1803-5) and a susceptible (Aquadulce), were each sown on three diflèrent dates
(24 oct 1990, 18 Nov 1990 an<t l0 Jan 1991) in -5,4-m rows 40 cm apafi (plor
size ol l0 m2). Each of the thrce 'arietics wa-s sprayed twice, either. with water
or with glyphosate (184 mh/ha) on ll antl26 March for 24 oct sorving, on 24
March and 11 April for 18 Nov sowing and on l8 April and 2 May for l0 Jan
sowing. observations were recorded on grain yield (based on 2.5 m2 area
harvested) and yield art-ributes biological yield, and number and dry weight of
Orobanche shoots.

Faba bean grain yield was signiticantly affected by the three varieties. on an
average, line 18105 yielded highest (2i41kglba) foilowed by line 19035 (24gg
kg/ha) and Aquadulce (1496 kg/ha). Thus, the two resistant varieties gave nearly
407c increase in yield over Aquadulce. Faba bean grain yieltl was also affected
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No. of Acoalrlonr

2000 3000 aooo 60q)

Grain Yield (Kglha)

No. of Acccuiom

02 e4 9ô 08 roo lo2 roa 10ô 108

Days to 60S Flowering

90 05 roo r05 r10 1'r5 120 126

Plan t  He igh t  (cm)

Irigla. la. Frequency disuibution of grain yicld, days to 50ôlr llorvering, plant

heiglrt, pods/plzurt, tor 269 Moroccan faba bean gennplasm accessions, Douyet,

1990191.
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No. of Acqaælgnt

9 1 0 1 1 1 2 1 3

Pod Length (cm)

No. of Accarl ion!

2.0 2.5 t 0 3.6 4.0 4.5

No. ol Seods per Pod

5.0
7 8

Fig. 1b. Flcquency distribution ofpod lcngth. secds/laba bciur pod iutd 100- sccd
n,cight lbr 269 Mol'occan faba bcan gcrrnplasm accessions, Douyet, 1990191.
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Table III : Correlations among grain yield, date of llorvering, plant height.
pods per plant, pod lengtlr, hundred seed u'eight, node and seeds per pod
t'or 269 l,Iorocco germplasm accession.s grolr'tr at I)ouvet, N'Iorocco, 1991.

Table IV : Reaction of certain faba bean lines to different populations of
broonrrape in Sy'ria and North Ati'ica, 1987-1989.

1) R = Resistant ; no Orobanche shoots or very small with very little seed
formation, less than 0.5 shoots Jrer plant, and S = susceptible; shoots very
common, more than four per plant, shoots large wiù normal seed formation,
yield of host reduced greatly of lost complctely.

Descriptor grain Date of Plant
yicltl flol'erins height
u,eight

Pods/ Pod llundrcd
pliurt lcngth secds

Pods/
node

Date of

flowering

Plant height

Pod per
plant

Pod length

I'[untlrcd
seed

weight

Pods per node

Seeds perpod

0.46** 1.00 0.29*.* 0.20** _0.26** _0.30x* 0.31**

0.04 0.29** 1.00

0.44xx 0.20** 0.07
0.41** _0.26** _0.12*

0.50** -0.30** _0.07

_0.48**  0 .31**  0 .16**
_0.40*x 0.23** 0.12**

0.07 _0.10xx _0.07 0.16**

1.00 _0.43** _0.-5gr.x 0.6,5**
_0.44* 1.00 0.3-5** _0.41,kx

-0.-sl** 0.3-5 1.00 0.48**

0.65*x -0.42x* _0.48** 1.00
0.92** _0.33** _0._56xx 0.61

Sel. 88 Pedigree
Lattakia Cortloba

Reactionl

S1'ria Morocco Algeria Tunisia
87/88 89 88 89

18105 289264

18009 329K

18035 431K

Local

R

R

R

S

R

R

R

S

R

R

R

S

R

R

R

S

S

S

S

S
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by the threc dates ot sowing wirh 18 Nor,sowing yiclding highesr (2651 kg/ha)
lolfowed by l0.lan (2217 kglha) and24 Ocr sowing (1g57 kg/ha). Gly,phosate
strayed plots, on an avcrage, yieldcd 2804 kg/ha colnpzu-cd with an yicltt of 1679
kg/ha of the ullucated pktts. -l-hc 

nulnber of pods pcr plant showccl tr.errds similar
to the grain yieltl. 'l'he 

numbcrs ol' orollanche shclots per plzurt rvere
signilicantly reduced by using resis(anr verie ty, a dclaye<J sowing or glyphosate
application.

'lwo-way 
inreractions bctrvcen varietics ancl dates, var-icties and glyphosate

application, and date and glyphosatc application werc significant for grain yield.'I'he 
higlrest yields were obtaincd liom the two resistrult lines when sorvn on lg

Nor'., whet'e as' from Aquaclulce highcst f ieltls rvere obLf netl in (he latcst sowing
date (Fig. 3). Glyphosarc' spray' causcd higher inclcase s in yield in the
susccptible culrivzu (Aquadulce) thm in the resistanr culrivars (Fig. 4). 1.he
bcnclicial ell'ect ol glyphosate r.ay ou l,iclcl was higher (abour 3_fokl incr.ease in
grarn yield) in the earliest (24 Oct) sorving date than in rhe two larer dates
(Fig.5). Similal tleaunent interactions u,cre observed lbr biological yield. pods
per plant, and the nunber of or,rranche shcnr.s per pla_rrt, which could well
explain the trends obscrvcd in grain yields.

Results fi'om this experiment clearll, show the choiccs in controlling faba
bean orobanche. These include use of resistant var.iety planted srightry latc, in
Nor' : use of rcsistant or susceptibre 'ariety planted ear-ly but sprayeo wirh
gl}'phosate; iurd use ol susccptible valiery but planted latc. These cornbinations
rvill help conûol ororrancrre inf'estation zurd increase raba bea_. grain yiclds.

3.2.3.Init iat Seed Load and Damage

The effect of the initial seed loatl of o. crenata on the yield of a susceptible
(Aquadulce) and rcsishnr (sel 88 Lat rg000) genotype was invesrigated rhrough
a pot experiment. Different quantities ol orobanche seeds (based.-,n - ou..ag"
count of 250 seeds of ororranche/mg) were mixed thoroughry with
orofranch-fi'ee soil fiom Douyet Statio' to obtain a seecl bank of 3, 5, 9 an<t 22
per cc Soil. The orobanche-free soil served as control. A fixed arnount of soil
(5652 cc) with difrèrenr orobanche seed load was filled in each por (20 cm
size) sown with either a susceptible or resistant genotype and placed in a
bee-proof field cage. only one plant was maintained in eatir pot. A randomized
block design was used with three replications.

- 
In general, grains yields of the resistant line 1g009 were significantry hisher

than those of ùe susceptible cultivar Aquadurce at all orobanche seed loads
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3 5 0 0

3 0 0 0

2500

2 0 0 0

1  5 0 0

1  0 0 0

5 0 0

0

S e e d  y i e l d  ( k g / h a ) O r o b a n c h e / p l a n t

O c t o b e r D e c e  m  b  e r J  a n u a r  y

Date  o f  p lan t ing
A q u a d u l c e  1 8 0 3 5

f I l : l  f ]  o rooanche  No .
+e --f- yietO

t o  t u c

r
ft-

Irig. 3. Intcraction of planti'r tlatcs and 'ruicties in afl'ccring faba bean gr.arn
yield and number of orobanche shoots pc' lnba bcarr plant ar Douyct, l9g0lgl.
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3 5 0 0

3 0 0 0

2 5 0 0

2 0 0 0

1  5 0 0

1  0 0 0

5 0 0

o
1 8 1 0 5  A q u a d u l c e  1 8 0 3 5

*  G lyphosa te
I
L]

-  G lyphosate
N  v i e t o

%  O r o b a n c h e - N o .

5

3

2

0

Irig. 4. Interacdon of varieties ancl glyphosate sprây in aff'ecting faba bcan plant

at Douyet, 1990191.



3 5 0 0

3 0 0 0

2 5 0 0

2 0 0 0

1  5 0 0

1  0 0 0

5 0 0

î44.,',.:f

ocr. N O V . J A N

6

U o

*  G l y p h o s a t e

E
t l

-  G l y p h o s a t e

iN.'il Yietd

7m.  Orobanche  \o .

Fig. 5. Interaction between plzurting datcs and glyphosate spa'y in arfecring faba
bcan bcal yie.ld and nurnber cl.l' or'banclre shoots per faba plant at t)ouyet,
1990t9r.
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Gra in  y ie ld  (g /p lan t ) No.  Orob.  shoots /P lan t
1 6

'14

1 2

1 0

8

6

4

2

0

A q u a d u l c e

E

Fig. 6. Efl-ect clf Orobanche seed load

Orobanche Shoots per faba bean plant

1990/91.

N o  o f  s e e d s / c c  S o i l
1  8 0 0 9

--f-  Yield

W* orobanche NB

in soil on grain yield and nurnber o[

in two faba bean varieties at Douyet'



' rable 
V : Itesults of Regional orobanche Nursev at l)ou1'et, 7gg0/gl.

I-irrc Sccd yicld
(kg/ha)

No. Orob. shoots
pcr plant

r 8009
r802.s
rtt035
ru054
r8 t 0-5
\quadulce
-ocal
)..v. (%)

609
.s3 5
s38
385
692

0
4

t53%

1.9-5
-1.41

2.(t0
3.-s0
5.40

16.00
r  5.30
637c

cxccpt at 0 seed load (Orobanche-ll.ec soil) where Aquatlulcc outyicldecl l ine
18009 by 387c (Fig.6). ]'hc 1,icld of Aquatlulce dccreascd as dre rcett loarJ of
orobanche increased and it lailcd to yiclcl any gr.ain when sccti load was 9
more/ cc soil. u'hercas, the l'csistiult linc at thcse loatls yieltled as much as in thc
C)robanche-ll 'ee sit uat ion.

orobanche inl-estation incrcaseil rvith incrcasing seccl loatl in both
gcnothypcs but ûe inl 'estation r',, l is much higher in the susceptiblc than in ùe
rcsistant gcnotype (Fig. 6).

3.2. 4. Regional Orobanche Resistance Nursery

An orobanche rcsistance rcgionii l uur.sery was also iniriatcd in 19g9/90 and
distributcd to Mo.occo, Algeria an<J 

'l'unisia. 'l'luough 
tliis nurser1,, the laba bcan

lines 18009 and 18015 wele l 'urrhcr tcsted in Morocco, Algeria ancl runisia in
natually infestcd l lclds to stutly t l icir l 'esistance to cli l fercnt populations of o.
crenata in the region. Thc plot sizc *,as one, 2-m row with 0.-5 m spacing
betwcen rows. In 1990. theselincs were rated as resislant to the piu.asite across
all locations, except to thc reddish population of orobanche which occurs in the
arca of r-lte Beja restin_c site in' l 'unisia ('fable 4). 'fhere is an urgcnt need to
identily new sorx-ces o1 resistance to the rcdtJish population of the par-asite.

Rcsults from Morocco lbr the l990l9l season are pr.escnted in Table 5. At
Douyet thele was an cxuernely severe int-estation of orobanche. Aquadulce
(rvhich was also the local check) yielded no grains and had eight tirnes the
numbel o[ orobanche shoots pcr l'aba bean plant cornpared rvith thc most
resistart l ine.
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Enry 1989/90 r990l9r

Douyct Douyet CT Ghania Sais Fes Mean

" *
18035
18009
Aquadulce
S.E,.D.
Mezur

397 2808

212 2698
276 2980

0 0
194 1598

315 2828

I r20
1220
I 230
440
I  1  , l
I  t T

1003

2191 3252 3105 2351

2888 3022 3692 2514

1989 3380 2671 2259

2045 204-5 3583 1616

I 198 390 349

2218 3026 3264 2185

Orobanche shoots/laba bean plant

18 105
18035
18009
Aquadulce
S.I].D.
Mean

0.40 3.90
0.65 3.30
0.80 3.13
5.00 11.57
0.25 0.71
r .7 |  5 .63

3.70 0.30
4.63 0.13
4.03 0.27
6.61 1.87
2.16 0.22
1.02 0.64

0.30 1.17
0. t1  r .19
0.23 r.74
0.73 4.9r
0.39
1.95 2.55

0.63
0.13
0.43
- l - l J

0.24
1.83

Table VI : Grain f ield (kg/ha) and orobanche shools/faba bean plant at

f ive|ocat ionsin1990/91t | rever i f icat iontr ia l rv i t | r four fa | ra
bean genotl'Pes in lVlorocco.

3.2.5. On-farm VerifÏcation of Resistant Lines

In close collaboration with ùe extension Departement of Mcknes' the control

of o. crenata by the use of drree resistant lines (Sel . 88. Lat. 18009' 18035 and

18105) was demonstrated in naturally infested farmers fields. The plot size was

5,4-m rows with 0.-5 m between rows. Seed yield was mea-sufed on 3, 3-m rows.

Data from one lcrcation in 1989/90 and five locations in 1990/91 are

presented in Table 6. It is clear that where there was heavy Orobanche

infestaton the resistant lines out yielded Aquadulce. Over five sites in 1990191

rhe resisranr lines were 46% high,er yielding than Aquadulce and they had 647o

less orobanche shoots per faba bean plant than Aquadulce. similar results can

be seen for 1989/90. Interestingly, farmers wanted seeds of these lines despite

their small seed size (50-70 9/100 seeds)'
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YIELD IMPROVEMENT

'I'he 
ma.iority of faba bcan in Morocco is grown in wheat-basetl farming

systcms whcre there is adcquate rainlall/supplementiu.y irrigation. To be
competitive with otlier crclps in his ra'ming sys(em, raba bezn hirs to have high
ard stable yields. Tlris .eccssiratcs gcnor)'pes with rcsistance to o. crenata,
Botrl ' t is t 'abae, Ditr ' lenchus dipsaci, Ascochvta farrae and uromYces farrae.

4. 1. Yield Triats

The 1989/90 season had c:ur1'and la'ge zunounts of rain which delayetl
planti.g and .educcd grain i, ickrs: c.v. s we.e \:ery high (r6-4g%) and [ia]
rnean graiu yiclt ls rangcd ll 'orn gg4 to 2l3g kg/ha ('fable 7). Becausc ol'rhe high
c. v. s, no tdal hatl signiliciuir dirl'ercnces iunong lincs at tJ-te 5% probability
level. ' lhe highest grain yiclt l in rcplicarcd rrials was 265l kg/ha. A ro(al of 12g
lines ouryielded ùe best chcck, but none signil icallt ly (.fable 7).

the 1990/91 sezlson lnd a good cristribution of raifalt. C.v. s ranged fi-om 9.6
to 

,ll 
.87c for trials grown at Doul'ct and thc trial means ranged liom 3117 rcr

419 l kg /ha ( I -ab le8 ) .T 'heh i - shes tg ra iny ie ld in rep l i ca redu ia l swas  
5 .4 t l ha .A

total of 100 lines ou(yiclded the best chcck and ni'e did so singnificantly.

4.2. North African Regional yield Trials

. Norù Aliican regionar yielcl trials, large and small seecleir, were crisrributed
in the 1989/90 season to Mororco rurtt Algeria. Tunisia antl Libya were adcled in
1990190. These hatl a rzn<Jcrrnizcd comptete block design witn ibur reprications.
Plot size was 4, 4-m r.ws with 0.-5 rn between rows, with only 3 m of he two
inner rows harvested lbr yielcr determination. Results for Morccc' are presented
in l'ables 9 and 10. over years there were no lines significantry higher yielding
than Aquadulce in the large seede<l trial (Table g). I{owever, in the"small seeded
t'ial there were l l lines ftat were as high or higher yielding tran the large
seeded check, Aquadulce (Table l0).

DISEASE RESISTANCE SCREENING

5. 1. screening for chocorate spot and Ascochyta Bright
Resistance

Disease resistance screening nurseries were de'eloped at ENA-Meknes andscreening stz-rted in the 1989/90 season. All nurseries wcre inoculated artiticially
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Table VII : Results of falra |lean yie|d trials at Doul'et and Jemaa S|rim,

1989/90.

Check was Aquadulce for all trials'

D = Douyet, JS = Jamaa Shim'

liial No.  of

test
enI ies

No. of

lines>Check

Grain yield (kg/ha)

Trial Be st Check C.V.
mean lines mean (V")

rncan

AdvancedTrids

FBMAYT-L

FBAYT-L-I

IJBAYT-S-I

FBAY'f-D-I

FBAYT-D.1

PnliminaryTrials

FBMPYT-I.1

FBMPYT-L-I

FBMPYT-S.1

F'BMPYT.D.l

Regional Trials

FBNATY'I'-L

FBNARYT-L

FBNARYT-S

FBNARYT-S

FBMNYT-L

FBMNYT.L

24D

24 JS

24D

24 JS

t2D

12 JS

12

6

1 8

t :
I
l o
1 , ,
l ' ;

L

9

6

t4

J

0

36

36

25

36

36

25

36

1c)

49

2010 24

2390 20

1920 16

1960 45

1 1 1 0  2 8

2260 30

1350 2r

1890 17

1620 26

2030 26

918 56

2030 16

1100 40

1950 24

1320 48

r869

1083

)138

I 305

1006

r445

1638

2009

884

1678

604

1750

1 153

1010

918

2219

2651

253 1

1960

1614

2209

2278

2503

1422

2126

648

2147

1 s88

2145

1 183

r02



' fabfe 
VIII : Results.f fhba bean yield trials at l)ou1,et, lgg0/gl.

No. of
test

Grain yield (kg/ha)

Chcck siqni 'll'iâl 
Besr Check C.V

meen lines mr'an
mean (Cr)

IIBNARYl"L

IIBNÂRY'f -S

IIBAYT-I-.1

FBAYT-L-2

FBAYT-S-I

FBAY' I .D- I

FBPYT-L. I

FBPYT-I--2

FBPYT.S.I

FBPYT.D-I

21

23

33

46

23

46

46

46

3

46

1 l  I

1 0

1 2  0

1 8  I

a 1
J I

i 0

4 0

34 -5

1 0  I

0 0

4152 -5 14 I 4117 17.9

4106 461 0 4344 1 L0

4 r 91 4912 4364 I 1.3

3991 -513,5 4125 1-5.8

39-59 4194 4401 9.6

3399 3881 3949 12.0

3-585 4785 3966 16.0

4100 5391 3893 10.6

4182 5197 4360 10.8

3117 4422 4312 l-5.5
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Table IX : Grain ïield (li/ra) for tlre North Africa Regional Yield Trial'l,arge seeded in

Ilorocco, 1989/9(l and 1990/91.

Pcdigrcc /Accession

FI-tP 82-30 |B

Fi-tP 82-45 I'B

FLIP 84.107 FB

FLIP 81-128 FB

tr-lP 84-147 FB

FLIP 85.89 IIB

FLIP 86.35

FI-IP 86-36 llB

FLIP 87.26 FB

FLIP 87-70 ITB

FLIP 87-13i ITB

FLIP 87.i40 FB

FLIP 87-147 ITB

FLIP 88.1 FB
FLIP 88-2 ITB

s 82113-8
79 54
80s44027
80s80028
80s801 2s
Reina Blanca

Turkish Local

Aquadulce

Locai Check I

Local Check 2

C. V. (70)

1
l)ouyet

1932
2i 70
2286
1619
2610
i946
r495
1 9 1 1
1592
1 805
2005
1914
r41 4
1 843
1956
2411
2652
1083
2215
2093
r983
1982
201 I
1931

740
365
183
583
953
978
353
403
965
438
535
835
945
553
745
505
353
553
400
827
680
À11

520
648

1 1  ( 1

î 1 , 4 (

a . t  A<

989/90
jemaa Shim

1990/91
Douyet lr'lean

3913 2195

4055 2197

4632 2361

3895 2032

4234 2599

41 14 2346

3938 1929

3i83 1395

4134 2230

4500 2248

3749 2096

5141 2650

4299 2219

3758 2051

3844 2182

4130 2349

4466 2490

4304 1980

4369 2328

3739 2292

3314 1992

5626

4539
4157
3655
17.8

L04



iurd scored 1br disease reaction using ICARDÂ's 1-9 ra(ing scales. In 1990. 743
singlc plant selections wcrc matlc for rcsistancc to chocolate spot and a-scochyta
blight, whereas, in 1991, 127.1 sin.rlc plant sclections were made lbr rcsisr?urce to
chocolate spot. Also, in 1990 at Mcklcs, 177 selections rvcrc rnade lilr the IVS
uait, rvhcrcas, 251 such sclcctions rvcle rnade in 1991.

5. 2. Screening for Stem Nematode Resistance

Scre ning ciulie d out in collabolation with INRA and IAV-I lassa-n II at Guiclr
Statiou irr llabat. Infestcd faba be:n stems collected from the prcvious season
rvcre uscd to inoculatc 200 iaba bcan inbred l ines (BPL 3006 to BPL 3263) l iom
I(lAllDA using proccdures rncntioncd in ICAltl)A' 1989 Manual o1 Sccening
1'cchniques 1br Diseasc l lesistancc in Faba bcar. Of the 200 test enuics tested.
147 rvcrc ratcd rcsistaut (3 on ICAIIDA's l-9 scoring scale) witlt thc lcrnlùrring
53 cntries rated tolcrant (r 'ating 5), including local checks. one linc INIIA 29ll
l}orn France was latcd l. (hishlv le sistant).

AGRONON{IC STUDIES

6. 1. Plant Density and Fâba bean Growth and Grain yield

'fhe 
experiment was conductcd irr the 1990/91 season in a RCB design rvirh

lour replications. Four laba bcan dcnsities of 5, 12. 5, 25 and 40 plants/rn2 were
used rvith a spaciug cornbination of 100 x 20, 40 x 20, 40 x 8.-5 and 30 x 8.5 cm.
rcspectively. 

'lhe plot size was 8 x 8 rn. Seeds were hancl-sown on 21 Novcmber
1990. The crop was hand-rvccded twice. Disea-ses and insect-pests were
controlled by regular chlorothalonil (Bravo -500) and triazophos (Hostathion)
sprays. No c-hernical spray wcfc done to contt'ol Orobanche. Observations on
branching, height of plant dry weight were recorded over glowing sea-son. Plots
wcre harvested by 25 of May. and observations on grain yield and its
comlx)nents were recorded.

Since no glyphosate treatment wa^s applied the attack of Orobanche was
severe in the tdal. An iucrease of plant density from 5 to 40 plants/m2 had a
depressive effect on the number of branches per plant because of increased
interylant competition. The plants density also affected plant height. Plants were
tallest (138 cm) in the highest de nsity shorr.est (122 cm) in the lowest density.

Data on grain yield and its components are given in Table 11. The grain yield
ranged from 3313 kg/ha lbr rhe lowesr density to 1114 kg/ha for the highest one.
The densities above 5 plants/m2 had lower grain yietd because they were more
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alfected by Orobanche antl diseascs such as chocolate spot and Ascochyta
blight.

6.2.Effect of Crop Rotation on the Seed Bank of Orobanche

An experiment to scc tlte efl-ect of several two course of ct'op l"otations with
wheat on the crclp productivity and seed bank of Orobanche rvas initiated in the
l990l9l season. Thc expcdrnenl \\,as laid out in 10 x -3.4rn plot.s in a split-plot
design with lbul rcplications. The rnirin plots ltad he pltascs iuttJ Lhe sub-plots
the rotations. Two faba bean varicties, viz. . Aquadulce (susceptible) and Giza
402 (resistant) wele includcd in lhe rol,ations. lt will t;r]<c sevcral cycles before
cclnclusive results will bccome available li'orn this studv.

6.3. Survey for Faba bean production practices at the farm
level

A survey for lhba beau prcxJucl.ion practices was caricd out in the 1989/90

crop season in Lrvo maior l'aba bean tegions of Morocco, r'i2., Taounate and

Taza, which have an zutnual area of 50 000 and 28 000 ha and production of 70

000 and 44 000 tonnes, re spectively. A total of 63 lâmers were selected t}om 13

villages of Taza and 10 ol 1'aounate to ensufe a fair teplescnntion of the two

regions. 'Ihe l-alncrs rverc asked questions on faba bean production pratices. The

average land-holding ol'the surt'eycd falmers was less lhan 20 ha 1or 707c of the

cases.

The results shgw tltat faba bean is the most common precedent of the wheat

cr'op in the prevalent crop rotations. Soils are ploughed by disk lbllowed by one

or two cultivations. Sowing is done by hand on ridges, mostly in November.

Certilled seeds ale usetl by only 33% of lâba bean tarmers ruld their use results

in lTVo yield increa-se over lhc use of local seed. Plant densities rznge between 5

to 20 plants/m2 for 66Vc of t.he fzu'rners, and ale lowcr than those recommended
for the two regions (around 30 plants/rn2). Phosphorus application cgmmonly

used by atl the lârners is l0 kg P2O5/ha. Nitrogen and potassiurn fcrtilizer

use is highly væiable.

Weed control is done mosûy by one or two inter-cultivations using draft

power. I-land-weeding is not a common practice.

About 50% of the taba bean fields surveyed were infested with various levels

of Orobanche. Forty-two percent of fields had low infestation (score 1), 357o

had medium infestation (scort 2) and 237o had high irif-estation (score 3 to 6).
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Pcdigrcc /Accession

Irt_lP 82-9 IrB

ITI-IP 82.35 ITB

FLIP 83.106 FB

ITLIP 84.46 FB

IJI-IP 84-48 FB

trt-lP 84-59 FB

ITI- IP 85 I3 ITB

FI-IP 8.J-28 FB

IrLtP 8-5-48 FB

II-IP 86.80 FB

FLIP 86.85 FB

FI-IP 86-86 FB

FLIP87-77 FB

t.t_tP gg-3 IrB

Irt.tP gg-4 IrB

III-IP 88-6 FB

76'fA56267

887148

B 8  7149

887249

B87258

887259

887263

Locerl Check

c.v.(Ec)

1989/90
Dou\'ùt jcniu Sllm

1990t91
IvleanDoui'et

2041

l 989

205 I

1 923

199.5

1961

2006

2319

1 984

2140

2220

2533

2315

20-5-5

2315

210,5

1 846

2067

2123

r 865

1992

t632

17t4

1 897

16

r  183
I 345
1 495
r 0 l 0
990
1070
1. j88

755

r 200

123

l l 8 8

l l 7 0

28 85

r 303

985

793

l 4  l 0

r 010
1263

l-590

1 1 8 0

I 250

753

l  108

40

4t1 4

3826

4413

4260

4190

4610
1 l l i

483-5

4 165

3 8 1 0

4548

4423

361 9

3 8 8 1

3690

3689

3162

4036

4219

4391

3714

4491

3702

4343

1 1 . 0

2411

2381

2613

2398

??92
? 517

2573

2636

2450

?224

2652

2109

2426

2413

2350

2196

2339

238 I

253.5

261-5

2295

2460

2056

2449

Table X : Grain f ield (kg/ha) for the North Africa Regional Yield Trial-Small seeded in
Ilorocco, 1989190 and 1990/91.
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TableXI: The effect of plant densitl: on faba bean (CV. Aquadulce) 5'ield and its
components at Douyet, l99lll9l.

Plant density
(Plants/m2)

Brarches/
Plant.s

Pods/
Plant

Seeds/
Plant

100- Glain
Seed Yield
Weight (kg/ha)

182 3314

16'1 2211

157 1978

1 4 5  1 1 1 4

5

12.5

5.3

3 .7

2.9

:

3 .5

6. -1

8.0

6.3

4.1

3.3

35.0

25.7

r6.0

9.7

25

40

Mean

C.Y .  (Vc )

5.6

t4.3

21.2

28.3

r62

6.7

2169

31.2

The attack was Inore in tre helds that used seeds from seed companies for seed

increase centracts. Chernical u.eatment to confiol Orobanclre infestation is not

rvi<lely practiced as only 27Vc of farmers used glyphosate sprays with half of

thcm using two sprays. one Lhird using one spray and only one farmer using

three sprays. All the surveyed farmers asked lbr technical assistance in applying

glyphosate lreattnents.

Grain yields were fairly low : 540 and 490 kg/ha for Taza and Taounate

regions, re Spectivcly. These are muclt lower than the avt'Iage l'aba bean yields of

1500 and 13520 kg/ha lbr these two regions, respectively.
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SUMMARY AND CONCLUSIONS

This attempt to transfer an intemational crop impfovelnent program to a
national program has been a successful experiment. A stlong national lâba bean
program is developing in INRA Morocco at Douyct llcsceu'ch station with a
breeder, pathologist and aqronourist. The breeding lnatcrial lrorn ICAIIDA
headquarters has been transl'errcd succcssfully with good selection tlone lbr
Nortlr Africar conditions. A running prograln has becn establishetl lor crossing,
selection, cspecially lbr rnajor diseascs aud orobanche, yield testing, on-l-ann
verification and for release and seed production. Regional work has been
cstablishcd liom a national base rvith trvo yield trials and an orobanche
screening nurscry.

The national laba bean gcrmplasrn collection has bcen consolidaterJ and
evaluated lbl uscltl descriptors, zurd accessions for potential usc in thc breeding
prograrn have been identilled.

A large program has becn established lbr orollanche rcsearch includin
selection and crossing, with lines rvith high levels of rcsistance identifiecl. These
lines have been tested regionally and found to have a broad-based resistance.
Lines have been tested on fanners fieltls and been lbund (o give 46% higlter
grarn yield than Aquadulce ; rvith much higher increases in sites with heavy
orobanche in1'cstation. Two of these lines will uow go to l99ll92 catalogue
uials forrelease. It has been demonsuated that tiese lincs give bctter response to
chemical conuol ol orobanche ûran Aquatlulce, and much less recluction in
grain yield with ezu'lier planting tlates, and perform equally well on soils with a
wide range of seed load o1 Orobanche crenata.

Disease resistance screening has been established lbr chocolate spot and
ascochyta blight with many selections identified in segregating populations.

A diagnostic survey to understând làba bean production pracr.ices at. the farm
level in Taounate andraza provinces has shown that low plant densities, lack of
certified seeds and prcsence of orobanche, were major contraints to tàba bean
production.
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RESUN{E

Un programrnc intcmalional d'2nélioration de la lêr'c a été tratsferé avec

succèS au proglamme national de I'INI{A (Ma1oc) au Dtltnaine Expcrimental dc

Douyct. Ainsi, plusicurs sélections sont été laitcs pour les colldit ions

nord-aflicaincs.

La collection nationale de la ltt,e a été él,aluée cn uli l ivult lcs dcscliplcut's de

I'lBPGIVICARDA. Ont été identillées plusieurs entrées à utilisation potentielle

dans le programtne d'arnélioration de la fêve.

[Jn eflolt a été dirigé r,ers la rechcrche concernant la lu(tc conlrc I'orobanche.

Ont éré idcnti l lées plusicurs l ignées i\ fésistancc largc. Leur lendeme nt dépassait

de 46% celui de I'aquaclulce dans les champs des agricultcurs. Deux de ces

lignées se()nt tcstées en 1991-92 aux essais catalogue ell \rue de leur inscription.

Ces lignécs onl utle rncil leure réponse quc I 'aquadulce au contlôlc chimique dc

I'orobiutche et ont une Uès faible réduction du rendement quand semées

precocèment.

Plusicurs lignées ont été sélectionnées lxtur leur résitance au borUytis et à

I'aschæhyta.

Afin de mieux ccrner les pratiques culturales de la têl'e, une enquête a été

menée tlanS les provinces cle 
'Iaounate et de Taza. ll en ressort que les

principales contraintes sont la faible ttensité de setnis, I'absence d'utilisation de

semences ccflillées ct le niveau élevé d'attaque pal I'orobanche'

ABSTRACT

An intemadonal faba bean imptovement program has been successfully

transfened to national program in INRA, Morcrcco at Douyet Research Statiott

where good selections were done tbr North African conditions.

The national tàba bean germplasm collection has been evaluated using

IBPGzuICARDA tlescriptiors. Accessions with potential use in ùe breeding

program have bcen identified.

The main emphasis was put in Orobanche reseaÏch. Several lines were

identified to have high level of broad-based resistranc. They gave 467c higher

grain yield than Aquadulce in fanners'field.
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Two ol thesc lines will now be tcstcd in 1991-92 catalogue trials for release.
These lincs ga\/e better lesponsc to chcmical control of orobanche than
Aquadulcc, and rnuch less rcduction in glain yielcl rvith earlier planting datcs.

Miny selectiolls were identifictl âs resistrant to chocolate spot aud ascochyta
blight.

In ordcr to understand laba fturn production pratices, a diagnostic survey was
done in 'l'aounate 

and 
'fiv-a 

provinccs. 1'hc rnajor consu-ainls to faba bc:m
production were low plant densities, lack of use of certified seeds and
Orobanche attack.

KEY WORDS : Faba bean, Vicia fatra L., INRA MOROCCO, ICARDA.
Morocco, Douyet Research Station, National collection, orobanche, chocolate
spot, ascochyta blight, diagnostic survey.

1 1 1



u,4 èûjl r t. U ,*|l eU) lg, JiJlqi*:J ç/tt g'Vrt '61+'r 'g'sî

.oty'J i-JâJl -."o' l! (-,. é1) ël-tJl

.UtJl Çjl L:/ +-J! ot.. -,tulp ljtu-;

,r)t I.IBPGR/ICARDA 
;j,-r.b Jt ,i-l'i J;u ''-*7t Lr-+ll ,!t'.o1-81

.JAt V: t\t ,l tJt-d-l ;,5.5 ol,:'r;.tc

i,3ti, oli /.,rÎi.r, ct'.(l u .Jrtdl Lrl*'ti-t g.Ê J^.aU .^*+ J* $r ljÂ

rjo ù. ,;Lrri.q-:Hl J-j.- ê Aquadulce 44.'/.46 t,t*- b.r-err.' "u lt

;;Lr o!Ç ! f!'ff JaJ-e .l'-a!2*; J.Î cr 92 -199 1 ::-.rr Atz+='" 'tl;Tt

,.rrJlç/ )4- çt;;;l t{J., ,.rr'klJ r;.,LJ(Jl J=fq iitrl[l; Aquadulce J i.-:Jt't

.[- ta:rl.r; .rr

çiJÉ-\b 
(BTtrytis) c;Jl Ci-+lJ 

t, - rLir J"i c,' z--s 7l;i d:.;jl liJ

. (ASCOcltta)

.ijtir ùU, *V,f i-.iL ;-*li-!s;i ,JlJlisl; ô) f- st'"t- st')

jrt I | -,. 5f l JL,.-, | ç*2 9$l iit-:f i! "/ û.<t ;, 't-'ll JSlJl 3i l'{- e+

.JtlJ UUI .rJt{Jlôl{t 1éLl;rr q+

I72


