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Surface Area 710 850 km?
Population 32.4 Million
GDP per capita US $ 3300
Growth rate 4t05 %

Engaged in large structuring Program

* Infrastructure Programs open to RE & EE (PSM, PEM,..)

* Program “Emergence” = for Industrial Development (new Industrial Zones
* “Plan Azur=>» Tourism Infrastructure strengthening

* “Plan Maroc Vert” = for Agricultural Sector modernization




Moroccan Energy Context
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Strategic orientations

Increase the share or RE in the energy Mix (Solar, Wind, biomass,
hydro..) = 42% of electricity power by 2020

Promote Energy efficiency (in buildings, industry, transportation,
green cities..)=» 12% saving bay2020

Mobilize national resources (Hydro, shale, biomass, geothermal..)

Promote regional Integration (extension of the interconnections
between Spain and Algeria, Med. Solar Plan....

Reorganize the energy sector = intuitional and legislative reforms
(ADEREE, MASEN, IRESEN, ONEE...)



Energy strategy objectives

2009 2020
RE: 42% of installed power in 2020
v'2 GW Solar
v'2 GW Wind

v'2 GW Hydro



Bio-energy In Morocco

Agricultural waste and by products
* Arable land surface: 9 millions ha (SAU)
* Live stock herd: 7 millions (LSU),
Yield in biogaz ~280 Nm3/LSU/an)

Household waste:
* 5,5 Millions tons/y (2010),

» Theoretical potential: =700 millions m3 of biogaz/year
et 4,2 Millions de MWh/an.

Waste Water treatment:

* Theoretical potential: 230 Millions m3 of biogaz/yr,
1,376 Millions MWh/an

« Technical potential: 31 millions m3 of biogaz/yr,
185.463 MWh/an

Total Biogaz potential > 7MW (source GlZ)

Forests: Source ADEREE and MEM
~ 9 millions ha,




Bio fuels/energy crops

* Not yet well developed in the country

Reasons invoked

« Scarcity of water resources (< 700 m3/capita/year)
* Un-even distribution of rain fall

 Limited useful agriculture land

* Food security is prioritized....



Jatropha curcas experience in Morocco

* Foundation du Sud in Agadir i:

region

* Demonstration field (Khmiss At .

Amira) by = drip irrigation e
— Provide seeds and plants for —
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Jatropha in Morocco

» Oujda (north east of Morocco):

Experimental plot (5x8) Irrigated with treated
Waste water

Talk of Wafae Mokhtari and H. Elhalouan

Objectives:

- investigate the possibility of using treated waste
water of the city of Oujda

Source: Wafae Mokhtari

- Demonstrate the possibility of cultivating
Jatropha in zone with limited water resources/
rainfall

- Evaluate the impact of waste water on Jatropha
(growth, oil quality, seed cake..)

- Evaluate the effect of climatic conditions
(freezing..)



Jatropha in Morocco..

* Centre Régional de Recherche
Forestiere CRRF in Marrakech

— sowing of various genotypes in a
nursery (seeds, cuts..)

— Transplantation in arid regions
(Marrakech, Kelaa, Eljadida).

.




Jatropha in Morocco...

« Experiments of the Cherifien Office of Phosphate
(OCP) results are still unknown

 Industrial scale project by MOSMART in
Chichaoua region (2008) but was not concluded
(irrigation water problems?).

* 4 hectares JatroMed demonstration field in
Essaouira: comprehensive and systematic study
of adaptability, needs, socio-economical and
environmental impacts of Jataropha curcas.



Evaluation de la culture énergétique Jatropha curcas
comme un moyen pour promouvoir I'énergie renouvelable
et durable pour la région méditerranéenne (JatroMed)

Evaluation of the energy crop Jatropha curcas as
a mean to promote renewable and sustainable
energy for the Mediterranean region (JatroMed)
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Website: www.jatromed.aua.qgr

Register for more details and to receive the news letter

ECMR-1: opportunities and challenges Marrakech, Nov. 15,2013



Jatromed consortium :
»CDRT
»AUA, Athens, Greece: Project Coordinator
»CDER Algeria
»CSAT, Egypt
»CAR-ing, Italy
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CDRT-JatroMed team

» Prof. Abdelkader Outzourhit

» Prof. Ahmed Ouhammou

» Prof. Abdelkader Mokhlisse

» Prof. Ahmed Chebouni

»Rachid Ait Babahmad (PhD student)

Local JatroMed Partners:

DPA —Essaouira , Faculté des Sciences Semlalia, Coopérative Agricole
Boulanaour-Had Draa (Others will be added, Women Argane cooperative..

Duration : Juin 2011 a Juin 2015




Specific objectives
*Introduce the energy crop Jatropha curcas L. to rural communities and
stakeholders
*Increase their knowledge about crop management and agronomic practices
*Select genotypes best adapted to the local climatic conditions
*Propose suitable mechanical harvesting techniques
«Contribute to preserve the environment and reduce GHG emissions,

*Perform socio-economic analysis: viability and sustainability of Jatropha
cultivation

*Transfer the knowledge gained by the project to the target groups, with closer
involvement of the stakeholders (seminars, workshops, visits, conferences..)

*Ensure the repeatability of Jatropha plantations in other parts of the country.



Project Activities:

ACTIVITY 1. PROJECT MANAGEMENT (AUA)

ACTIVITY 2. SELECTION OF JATROPHA GENOTYPES,FIELD
PREPARATION AND INITIAL MEASUREMENTS.

ACTIVITY 3. CROP CULTIVATION, PRODUCTION AND MONITORING
(Med. Partners)

ACTIVITY 4. MECHANICAL HARVEST (CRA ltaly)
ACTIVITY 5. ECONOMIC AND ENVIRONMENTAL ANALYSIS (all)

ACTIVITY 6. DISSEMINATION AND EXPLOITATION OF THE RESULTS
(all)



Genotypes and location of the JatroMed
field

- 4 Genotypes selected for Morocco
- 1 hectare/genotype

QVP india

« Field located in Had Draa, Essaouira province lichoacén (Mexicoa

« Suggested by the DPA and the agriculture cooperative
Boulanouar

« Suitable climatic conditions (no freezing)

* Field is large enough (8 hectares)

» Depth of the water table between 60 and 80 m
« Existence of a cooperative of Agricultures

JCLMax-India

Mali (Agadir)




Field Preparation




Electricty supply and well pump
iInstallation




Irrigation bassin

Installation of The PET
membrane and filling of the
bassin



Installation of Filtration Station and drip Irrigation system
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G2 : JCLMax
Local technique i‘-

Station de pompage et
de filtration

G1: Mali

Layout of the valves for one genotype



CROP CULTIVATION,
PRODUCTION AND
MONITORING



Sowing of the seeds

March 2012



Monitoring of the Germination
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Transplantation
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October 7/2012
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Plants(JCLMAX) lost leaves
after transplantation




Plants In November 2012




Treatments

Irrigation, fertilisation and pruning
2 levels each=>» 8 combinations (plots) a4
X3 repetitions (8*3*36 plantes for each genotype

A1 : Low fertilization (plots 1 3 5 7). 10 g Urea/plant
B1: low irrigation : Valves of plots 1 + 5 open for 1h only.
B2 : High irrigation : Valves of plots 3 + 7 open for 2h.

A2 : high fertilisation (plots 2 4 6 et 8). 10 g of NPK 20-20-20 /plant

B1 : low irrigation : Valves of plots 4 + 8 open for 1h only.

B2 : High irrigation : Valves of plots 2 + 6 open for 2h.
5

Pruning: 2 levels
- Cup shaped
- tree shaped.




Pruning

TREATMENT C1: Cup-shaped

one-year old trees should be cut off at a height of 70 cm above soil level.
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C2: Tree-shaped

All the lateral branches until a height
of 70 cm from the ground should be
cut off.

Cut off the upper part of the main
branch at 10 cm from the top and
leave the remaining branches to grow




Treatement with copper hydroxide

After pruning, the plants were sprayed with copper hydroxide 50%
(5glliter of water).
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11 of a concentrate (300g/l) was dissolved
in 60 liters of water to yield 5g/I



Monitoring of the growth of the plants

Number of Branches in JCLMAX Number of branches of QVP
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Second Inflorescence




ACTIVITY S.

ECONOMIC AND ENVIRONMENTAL ANALYSIS

On-going



ACTIVITY 6.

DISSEMINATION AND EXPLOITATION
OF THE RESULTS



Partnership agreement

Between: CDRT, DPA, Agriculture cooperative and owner of the demonstration field

« DPA:
— Technical& administrative help in the implementation of the project
— Dissemination, training (training center in Had Draa)
— contact with population and farmers (interface)
— Contact with the Ministry of Agriculture for replication and adopting Jatropha in its policy

*  Cooperative Boulanouar
— Interface between the project and the farmers
— Help in the technical implementation of the project (experience in irrigation, fertilization,....)

*  Other stakeholders will be added to this partnership:

— Women Argane cooperative in Ounagha (Mogador cooperative)
e contact with women,
* Training and dissemination among rural women
* replicate experience gained from Argane to Jatropha oil (in fabrication of soap and valorization of the byproducts)

— Water and forest directorate of Essaouira
—  Other associations (in Talmest-essaouira)




Field Visits

DMK Network
Exploring development
opportunities in the MTH
Region (Nov. 7, 2012)
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Meetting at Chamber of commerce and industry in Essaouira:
meeting with stake holders (Province, municipal council and
the chamber of commerce and industry of Essaouira)
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Training of the Trainees

The training was attended
*The presidents of Groupement d’intérét economique, (GIE) Essaouira,
Chichaoua, Alhaouz (Tahannout, Ourika and Ait Ourir, benimellal).

*Representatives of the provinces of Essaouira and chichaoua (rural
development)

*Government institutions (the Alhaouz office, the DPA, the water and forest
department, the National Agency for the Development of Renewable Energy and
Energy Efficiency (ADEREE), the national research centre on water and energy
(CNEREE) and some professors from the university.



Seminars

Ounagha-Essaouira L @
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03/08/2013

Chichaoua

23/JUN/2013

Ait Ourir
(Alhaouz province)



More detalls
Tomorrow

Thank you for your Attention



