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Targeted INRA pulses breeding product profiles: ongoing
work, achievements and limits for large use by farmers
and food industry
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Outlines

 Brief introduction of pulses in Morocco and INRA
research program

 Main results for targeted product profiles of the INRA
Morocco pulses research programs

M Limits to scale up the use of pulses’ varieties by
farmers and food industry



[ Brief introduction of Pulses in Morocco and INRA pulses \»
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(ONICL 2022)

Average cultivated area : 350 000 ha; Average production : FB 120 000 t; C48 000 t; L 27 000 t;
Average importation : 29 000 t/an; Average yield : 8 gx/ha; Average consomption: 8 kg/hab/an



INRA Morocco pulses research program \'
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Five research axes

Main objective :

®
N

v’ Pre-breeding, breeding and biotechnology
v' Agronomy & IPM
v Grain quality and valorization

v" Value chain analysis

Contribute to the rehabilitation and development of pulses in
Morocco through research on breeding, agronomic
management, plant protection, mechanization and products
valorization



In line with the ambitions of the national strategy
(Géneration Green 2020-2030)
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Priorité & Pérennité du.  Jirem
l'élément (' : deéveloppement

. Consolidation des filiéres agricoles
Nouvelle génération de classe moyenne agricole .

400 000 ménages accédant 4 la classe moyenne 7;::%"’2‘?““
3-4 M d agriculteurs avec protection sociale production valorisée

Nouvelle génération de jeunes entrepreneurs agricoles . Chaines de distribution modernes et efficientes
1 Mha terres collectives valorisées o ‘ T un—
350 000 nouveaux exploitants et entrepreneurs agricoles )«AA peinted. dudlis
150 000 jeunes formés 2020 - 2030
Nouvelle génération d'organisations agricoles

x5 taux de regroupement 120 abattoirs agréés
30% du budget public géré par la profession y X2 contrbles sanitaires

-l -
Nouvelle génération de mécanismes d'accompagnement Agriculture résiliente et éco-efficiente

2M d'agriculteurs connectés aux e-services agricoles X2 efficacité:
5 000 conseiliers agricoles Conservation des sols
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AGRICOLES
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Targeted research product profiles

Quality/Pulses
based
Products/Process
ing with higher
added value

Farmers/Consume
rs/Food industry
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(J Main results for targeted product profiles of
the INRA Morocco pulses research programs
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¢ Variety development : genetic gain | e

10 faba bean improved varieties registred:

- Moderatly resistante to Botryris and Ascochyta;

- Low pod dehiscence;

- >300gx/ha

- > 25 % yield advantage over the local check Lobab




Breeding Progress for Chickpea Grain Yield \'
and Seed Size in Morocco '
Six winter-type chickpea varieties
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A clear increase in seed size, an important market 10 o T
trait for chickpea in Morocco, is observed in the
more recent improved varieties. The improvement in <
seed size had limited penalty on yield. e M S W e S e
Year of release
as00 Genetic progress for 100-seed weight from Moroccan
e . winter chickpea varieties
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Most varieties had wide adaptation and responded
positively to the increase in environmental index.
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Breeding Progress for Lentil Grain Yield in Morocco \}

11 lentil varieties evaluated in 14 different

environments:

Significant increase and higher genetic gain over
the local check were observed from 1989 to

2018.

Up to 35 kg/halyear genetic gain for grain yield

was obtained.

The yield advantage of improved varieties over
the local check increased from 16 to 67% from

1989 to 2018.
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Most of varieties have wide adaptation and
respond positively to the increase of
environmental index.
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Idrissi et al. (2019). Crop Sci. 59:1-12 (2019)



Participatory approach with farmers: farmers willing/needs first !
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¢ Integrated pest management

(A) (B)
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Tolerante Sensitive

Selection of the most effective chemical fungicides
against chickpea Ascochyta for reducing disease
severity and improving yield. Used in integration with
varietal resistance
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.. Garbanzo (S) Rizki (MR)
Fungicides (qx/ha) (qx/ha)
Check 0 18.72
Mancozeb 80% 0,08 15,12
Flutriafol + Carbendazime (117,5 + 250)g/1 0,06 26,48 (+43%)
Chlorothalonil + Carbendazime (500+100)g/1 0,32 26,44 (+43%)
Azoxystrobine (250 g/1) 0,07 27,24 (+47%)
LSD(0.05) 4,55

(Krimi Bencheqroun et al, 2016)



» Composite functional food products based on pulses— )

° 50 ol e
wheat grains developped ==
- Bissara =
- Laddas .
Cooked meals a |
- Loubia
- Hamous Marocain |
- Chickpea
Conserved food P
- Peas

Biofortified - Biofortified Couscous (faba bean 30% - 50%)
Moroccan - Biofortified Couscous (lentil 30% - 50%)
Couscous - Biofortified Couscous (chickepa 30% -50%)

- Biofortified Saikouk (50% chickpea)

Biofortified - Biofortified sweet/salted Fekkas (50% faba
Moroccan Leh)

] - Biofortified sweet/salted Fekkas (50% lentil)
Pastries - Biofortified sweet/salted Fekkas (50%

(Fekkas,...) chickpea)

- Lentil flour

Pulses’ flour |- Chickpea flour
- Faba bean flour

Biofortified - Chickpea — wheat
Lentil - wheat
Bread

Faba bean — wheat

Chickpea —wheat — milk powder




Nutritional, sensorial, technological proprieties and acceptability studied

Optimized Nour bread (left) control bread (right)
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Poids net: 500g
A consommer avant Avril 2021

Prix : 15 Dh

Couscous fortifié

composé de 75% de Semoules de blé
dur semi-compléte et 25% de farine de
graines de lentillede Zaer décortiquée

Valeur nutritive pour 100g

Humidité

182%
188%
20,822 [+10%)
0,205 (£7%)
62,842 (6,6%)
336,63 Keal/100g
3,66 mz #5515}
488 mg[17,6%)

19,28 +25%]

Tél: 06.68.88.86.31

E-mail: Coop.brachoua@gmail.com

Sensorial analysis

Table 1

Physicochemical charactenstics of whole durum wheat flow, whole faba bean flour and their mixtwes (2100~ DM
Hour ratws Farameters
WF FF M5 CA P b 13
100 0% 854 + 0.40 1974008 o 11404006 p 3484028 1.80 £ 020
75% 25% 987 + 063™ 108 +008"° - 1400:010° 160 + 050 1.40 + 020
o 30% 1048 + 0.12° 208 £002°F = 1507 +0.45" =» 4204096 LB +041®
65% 358 1050 + 026 211 +001™ 1577 £ 050" 419 + 050 1.3 +030°
BO% 1 1053 ¢ 012 2.19 + 0.02* 1653 :0%0° 450 + 074 LB + 007
0% 10 1148 + 0.40° 2.77 £010° 2073 +0.%" 800 + 017 1.07 £ 030

WF: whole durum wheat l pur; FF: whole faba bean flour; MS: masture; CA: crude ash: (P: crude proteins; (Fb: crude fbers:

energy value (keal 100 g in dry weight ) NS: not significant (p < 0.05) and *

- significant (p < 0.05) according o Tukey's test

Color of precooked

couscous
100% -

Firmness
Appearance

Taste "\\_\‘“

~

-

]

Smell

==Y, of acceptability as a good product

i ‘,,Color of cooked

couscous

Table 2
Mineral

compoutonol whole durum

- w

wheat our, whole Ll

Flowr ratios

Parame e

Wi (3] Ie n

1O K o 190: 010 480 =+ 0N
T4% =z 4560 = 023™ 489 = D40"
i L i 1 4§04 = DOT" 496 = 018"
651 B 510 £ 030™ 507z ™
B 0% = 577 2 090° 221 s 1™
ox W0 6599 & 0.58° 242 & 030

W whaole durum wheast Dour . FI

whole (aba bean Dol

Benali A, En-nahli Y, Noutfia Y, Elbaouchi A, Kabbour MR, Gaboun F, El Maadoudi EH, Benbrahim N, Taghouti M, Ouhssine M, Kumar S. Nutritional and Technological
Optimization of Wheat-Chickpea- Milk Powder Composite Flour and Its Impact on Rheological and Sensorial Properties of Leavened Flat Bread. Foods. 2021;

10(8):1843. https://doi.org/10.3390/foods10081843

A Benayad, M Taghouti, A Benali, Y Aboussaleh, N Benbrahim. 2021. Nutritional and technological assessment of durum wheat-faba bean enriched flours, and sensory

quality of developed composite bread. S. J of Biological Sciences.
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+»* Value chain analysis WV

Annexe 1. Forces, Faiblesses, Opportunités et g
Menaces du Secteur dES Iégumlneuses alimentairES st Natonsl e | Rcherche qromsmique

Forces Faiblesses

. Fonction alimentaire : taux élevé de protéine  fl » Absence de stratégie et de politique publique
pour I'alimentation humaine et animale spécifique au secteur ;

développer €t maitriser ; s Faible maitrise des techniques de production et
« Fonction socioéconomique : Pratiquée faible utilisation des semences certifiées ;
essentiellement par les petites et moyennes
exploitations agricoles, elles participent a la _ s :
création de l'emploi et ala gestion de la » Non mécanisation des travaux de récolte et
trésorerie en périodes de pointes | d'entretien ;

« Fonction agronomique : fixation de l'azote de ¢ Faible qualité des produits ;
I'air - restitution d'azote et d'autres éléments
minéraux 3 la culture suivante ; apport de
matiére organique ; diversification de la rotation :§ * Insuffisance de I'encadrement et du transfert
et rupture des cycles de maladies et de de technologies ;

ravageurs, etc.

» Problémes de maladies et parasites ;

« Faible rentab

ANALYSE DE LA CHAINE DE VALEUR
DES LEGUMINEUSES ALIMENTAIRES

» Faible intervention des organismes de stockage
« Fonction environnementale : protection des
SWOT ana Iysis eaux contre les fuites de nitrates ; protection des
sols contre I'érosion : et stimulation de l'activité
biclogique des sols ;
« Capitalisation des acquis de recherche et de : .
RE&ED obtenus dans e cadre de partenariat entre [ INterprofessionn
des institutions nationales et internationales.

(Al Balghitti et al./
Badraoui et al.
2020/Laamari et al,
2020)

o Agro-industrie encore embryonnaire.

Opportunités

. ieur et extérieur prometteurs
légumineuses et engrais azotés) ;

» Existence de barriéres 3 l'entrée ;

Duvelile stratégie de conseil agricole.

DE LA CHAIME DE VALEUR  _
mmmmmus % @
d -
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U Limits to scale up the use of pulses’ varieties b
food industry



Pre-breeding,
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All stack holders/Public
policy

Public policy; Research
institutes; Inter-
professional organizations,
Seed Companies,...

Millers, Farmers’
cooperatives/associations,
Companies,
Manufacturers (mixed
flour, bread, couscous,
cookies, pasta,....)

Universities, research
institutes, Companies




|Screening for drought tolerance under,

field conditions in a drought and heat
stress prone research station of INRA
Morocco (Jemaat Shaim station with
an annual average rainfall of 330 mm;
altitude 180 m, 32.35° N, 8.85° W).
Picture: O. Idrissi season 2018-2019
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