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LA RECHERCHE AGRONOMIQUE
POUR LE DEVELOPPEMENT



Growing needs
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*Sustainable production
*Energy and Materials : a
place to take !

o Low(er) C footprint
o Improve SOM

*Adaptation to local context
*Water / Nutrient use efficiencies
*Managment of interactions

* Uses
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Value chains Yield potential (WUE, NUE...)
Lack of adapted varieties Diverse crop managment systems é
Phenotypic / Genetic diversity
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e Mapping the current agrosystems (natural
ecosystems, cities, type of production)

{ « Mapping the current uses, logistic issues
and industrial / transformation actors




Number of cities
eligible

Energy
production (KwH)

Conclusion

Double Cropping « energy crops »

Gaz injection

Dedicated Cropping « double purpose >|

On-Farm Collective Feed + 2G Feed + 2G Ethanol
Biogaz Biogaz Ethanol with Maize
substitution
250 100 77 _ _
2700 4400 5500 Too low biomass
production
Possible but Possible but Low number of Not possible Possible but need
weak energy weak energy cities but best optimized 2G
potential potential energy production Ethanol process




Double Cropping « energy crops » Dedicated Cropping « double purpose |

On-Farm Collective Gaz injection Feed + 2G Feed + 2G Ethanol
Biogaz Biogaz Ethanol with Maize
substitution

Number of cities 250 100 77 _
eligible
Energy 2700 4400 5500 Too loyf bi§mass

production (KwH)

Conclusion Possible but Possible but Low number of Mot possibl Possible but need
weak energy weak energy cities but best optimized 2G
potential potential energy production Ethanol process

* |dentification of the most relevant value chains
* A decision guide (regional, local, political, farmers)

* Crop Management and Ideotype target at the local / regional level
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Relevant for Intensive milk production in the
vicinity of cities

Not relevant for extensive cattle production
(not the same regions)

Need to explore the « Feed industry »
opportunities (grains)

Type of variety to develop according to the
local market needs



* Biocomposite production

Dried sorghum stems Grinded sorghum at different size

Grinding
Sieving

Growing markets (automotive, decking,
everyday products)

Opportunity to increase producer incomes

Environementally relevant

PE / PE-g-MA / sorghum PE / PE-g-MA / sorghum composite
compound samples

.

Internal mixing
Injection molding




<)

1400

[
I
Q
o}

2
=}

Elastic modulus (MPa)

Elastic Modulus (Mpa)

Elastic Modulus (Mpa)

O 20 40 O 20 40 O 20 40 O 20 40

1000

800

600

400

200

I

0 20 40 60 80 100
hours



:
el

1000

S00 540

A0

Elastic modulus (MPa)

200

- G G2

10

250 £°
=]

230 38
2 210 %, 7
S 190 W o

170 3 r?=0.89
150 > 3
2500 3500 4500 55.00  65.00 4

20 40 60 80

Dry Matter Solubility (DMS)
Dry Matter Solubility (DMS)

* Lignin is one of the key traits that contribute to the end products properties
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Lignin response to sowing date

Lignin

S1

e Jacumbe
e FOlOMba
e Kalagnigué
== e A12-79

- e A12-84
s C2_099-12
s C2_099-08
e C2_075-16

Lignin response to drought

Ability to monitor lignin through irrigation
adjusment / sowing date

Genotypic effects



With G = Gene 1 + Gene2 + Gene 3...

P=G+E + GXE +...

Recombination

Phenotyping

* 4 Bmr mutants genes : Used in breeding programmes, but some drawbacks : lodging

* Need to optimize the prediction model, identify the genes contolling lignin content
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Mapping

18 000 Genes
105 lignin genes
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195 F3*AE1

152 F3* AEL

Multi Environment trials : temperate / tropical LD / Tropical SD

Highthrouput phenotyping : biochemistry, histology

NIRS
calibrations

Time = €

240 F3*AE1*RE3
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2008 100 TEP

2009 100 TEP
2008 362 Mali TRPLD
2009 360 Mali TRPLD
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TRPLD
TRPLD

2014 1450

2015 29 1450

Region Chr start end Climate
1 1 21660216 21681380 TRPLD
2 2 58219695 58219 695 TRPLD

B
. h,2>0.8 _-__-

10 60905954 60905954 TRPLD

Region Chr start

Region Chr start end
I feenl9.212.099..52.113.495.)
2 7 58 487 671 59 029 033

Gene 1 + Gene2 + Gene 3...



QTL detection

Multi-traits

@

16000

14000

12000

10000

8000

6000

Vegetative biomass yield (DM,
kg/ha)

4000

Bulls, 21 days

N w

[

Stem lignin

Dry matter intake (kg)

a
I b
I C

CSM388

But waiting for weight gains

8.5

7.5

6.5

5.5

4.5

e Jacumbe
e FOlOMba
s Kalagnigué
=== A12-79
- A12-84
s C2_099-12
e C2_099-08
e— C2_075-16
e C3_16



[Te, SET: W CRLHemp 13001555

e

Non

Worlwide photoperiodic

biomass

Gene 1 + Gene2 + Gene 3...

Legend
S Dataresource
C O Keystate variable

ﬂq Regulatory effect

Production

Crop model(s)
(SAMARA, Ecomeristem, APSIM)

ldeotype
definition

Breeding
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integrated pest

M A N A G EMENT

GXE
GXM

P = |G + E| + M +| cxexm |+ €
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