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ü reinforce	
   and	
   upgrade	
   the	
   natural	
   and	
   socioeconomic	
  
condi<ons	
  of	
  poor	
  rural	
  areas	
  	
  

ü to	
   give	
   local	
   popula<ons	
   the	
   opportunity	
   to	
   produce	
  
sustainable	
  energy	
  to	
  cover	
  their	
  own	
  needs	
  

ü assess	
   the	
   adaptability	
   of	
   genotypes	
   collected	
   worldwide	
  
under	
  the	
  pedo-­‐clima<c	
  condi<ons	
  of	
  the	
  target	
  countries	
  

ü evaluate	
  the	
  plant	
  produc<vity	
  under	
  different	
  fer<liza<on,	
  
irriga<on	
  and	
  pruning	
  treatments	
  

  

The	
  JatroMed	
  project	
  aims	
  to:	
  	
  
	
  	
  



Ac>vity	
  1	
  :	
  	
  PROJECT	
  	
  MANAGEMENT	
  	
  

Ac>vity	
  2	
  :	
  	
  SELECTION	
  	
  OF	
  	
  
JATROPHA	
  	
  GENOTYPES	
  

Ac>vity	
  3	
  :	
  	
  CROP	
  	
  CULTIVATION,	
  	
  
PRODUCTION	
  	
  and	
  	
  MONITORING	
  

Ac>vity	
  4	
  :	
  	
  MECHANICAL	
  	
  
HARVEST	
  

Ac>vity	
  5	
  :	
  	
  ECONOMIC	
  
and	
  ENVIRONMENTAL	
  	
  	
  

ANALYSIS	
  

Ac>vity	
  6	
  :	
  	
  DISSEMINATION	
  	
  and	
  	
  EXPLOITATION	
  	
  OF	
  	
  THE	
  	
  
RESULTS	
  	
  



EGYPT	
  	
   MOROCCO	
  	
   ALGERIA	
  	
  
Michoacán	
  (Mexico)	
  	
   Michoacán	
  (Mexico)	
  	
   Michoacán	
  (Mexico)	
  	
  
JCLMax	
  3.0	
  (India)	
  	
   JCLMax	
  3.0	
  (India)	
  	
   JCLMax	
  3.0	
  (India)	
  	
  
EJAT	
  (Egypt)	
  	
   GHA1	
  (Ghana)	
  	
  	
  	
  	
  	
  	
  	
  Mali	
  	
   Veracruz	
  (Mexico)	
  	
  
GHS-­‐B	
  (Brazil)	
  	
   JAT072	
  (Vietnam)	
  	
   JAT083	
  (Thailand)	
  	
  
JAT106	
  (India)	
  	
   QVP	
  3014	
  (India)	
  	
   GHN-­‐D	
  (Dominican	
  Republic)	
  	
  

Geographical	
  distribu<on	
  of	
  genotypes	
  
Alloca<on	
  of	
  genotypes	
  to	
  target	
  countries	
  

Ac<vity	
  2	
  :	
  	
  SELECTION	
  	
  OF	
  JATROPHA	
  	
  GENOTYPES	
  



 EGYPT.1  
 EGYPT.2  
 EGYPT.5  
 VAR.1  
 GHA1.3  
 GHA1.5  
 GHN-D.3  
 GHN-D.5  
 GHS-B.1  
 GHS-B.5  
 JAT072.1  
 JAT072.3  
 JAT083.1  
 JAT083.2  
 JAT083.3  
 JAT083.4  
 JAT106.1  
 JAT106.4  
 EGYPT.3  
 EGYPT.4  
 JAT106.3  
 GHS-B.2  
 GHS-B.4  
 JAT072.2  
 GHA1.4  
 GHS-B.3  
 JAT106.5  
 GHA1.1  
 JCLMAX30.3  
 QVP3014.6  
 QVP3014.5  
 GHA1.2  
 GHN-D.1  
 LAND.3  
 LAND.2  
 LAND.1  
 JAT072.5  
 GHN-D.4  
 JAT106.2  
 JAT083.5  
 QVP3014.1  
 QVP3014.2  
 QVP3014.3  
 QVP3014.4  
 WILD.3  
 GHN-D.2  
 JAT072.4  
 JCLMAX30.1  
 JCLMAX30.2  
 JCLMAX30.4  
 JCLMAX30.5  
 MICHOACAN.1  
 MICHOACAN.4  
 MICHOACAN.3  
 MICHOACAN.2  
 MICHOACAN.5  
 VERACRUZ.5  
 VERACRUZ.1  
 VERACRUZ.2  
 VERACRUZ.3  
 VERACRUZ.4  
 WILD.2  
 WILD.1  
 JGOSS.1  

Coefficient	
    0.20	
     0.30	
     0.40	
     0.50	
     0.60	
     0.70	
     0.80	
     0.90	
     1.00	
  

Cluster Analysis 

Genetic diversity between J. curcas genotypes 

1° Dim. 
-0.30 0.02 0.35 0.67 0.99 

2°
 D

im
. 

-0.69 

-0.46 

-0.23 

-0.01 

0.22 

JGOSS.1 

WILD.1 

WILD.2 

WILD.3 

Principal Component Analysis 



Ac<vity	
  3	
  :	
  	
  CROP	
  	
  CULTIVATION,	
  	
  PRODUCTION	
  	
  &	
  	
  MONITORING	
  

CDRT demo field in Essaouira 

CDER demo  
field in Adrar	
  

MuCSAT demo field in Borg El Arab 



Genotype	
  
A	
  

Genotype	
  
D	
  

Genotype	
  
C	
  

Genotype	
  
B	
  

5	
  m	
   5	
  m	
  

5	
  m	
  

5	
  m	
  

Area	
  per	
  country:	
   	
   	
  4	
  hectares	
  	
  
Area	
  per	
  genotype: 	
   	
  1	
  hectare	
  	
  
Distance	
  between	
  genotype	
  fields: 	
  5	
  m	
  	
  
Number	
  of	
  plots	
  per	
  genotype: 	
  24	
  	
  
Total	
  number	
  of	
  plots	
  per	
  country: 	
  96	
  	
  
Surface	
  of	
  each	
  plot: 	
   	
  279	
  m2	
  	
  
Distance	
  between	
  plants: 	
   	
  between	
  rows	
  3	
  m	
  and	
  within	
  row	
  2.5	
  m	
  
Number	
  of	
  plants	
  per	
  plot: 	
  36	
  	
  
Number	
  of	
  plants	
  per	
  genotype: 	
  864	
  	
  
Number	
  of	
  plants	
  per	
  country: 	
  3456	
  	
  



TREATMENT	
  	
  	
  A:	
  	
  	
  	
  Fer<liza<on	
  
Treatment	
  A1:	
  10	
  g	
  of	
  urea	
  per	
  plant	
  
Treatment	
  A2:	
  10	
  g	
  of	
  20	
  N-­‐20	
  P-­‐20	
  K	
  per	
  plant	
  
Every	
  month	
  both	
  doses	
  will	
  be	
  increased	
  by	
  5	
  g	
  

TREATMENT	
  	
  B:	
  	
  	
  	
  Irriga<on	
  
Treatment	
  	
  B1:	
  4L/hour	
  every	
  7	
  days	
  
Treatment	
  	
  B2:	
  8L/hour	
  every	
  7	
  days	
  

TREATMENT	
  	
  C:	
  	
  	
  	
  Pruning	
  
Treatment	
  	
  C1:	
  Cup-­‐shaped	
  plants	
  
Treatment	
  	
  C2:	
  Tree-­‐shaped	
  plants	
  



2	
   4	
   8	
  1	
  3	
  7	
   6	
  5	
  

8	
   3	
   5	
  6	
  1	
  4	
   2	
  7	
  

3	
   1	
   7	
  8	
  6	
  2	
   5	
  4	
  

Well+	
  
Motor	
  

Tank	
  with	
  fer>liser	
  

Valve	
  

Plot	
  	
  

Drippers	
  4lit/hour	
  

2	
  drippers	
  per	
  plant	
  

1	
  	
  	
  →	
  	
  	
  A1-­‐B1-­‐C1	
  
2	
  	
  	
  →	
  	
  	
  A2-­‐B1-­‐C1	
  
3	
  	
  	
  →	
  	
  	
  A1-­‐B2-­‐C1	
  
4	
  	
  	
  →	
  	
  	
  A2-­‐B2-­‐C1	
  
5	
  	
  	
  →	
  	
  	
  A1-­‐B1-­‐C2	
  
6	
  	
  	
  →	
  	
  	
  A2-­‐B1-­‐C2	
  
7	
  	
  	
  →	
  	
  	
  A1-­‐B2-­‐C2	
  
8	
  	
  	
  →	
  	
  	
  A2-­‐B2-­‐C2	
  

Treatment	
  A	
  :	
  fer<liza<on,	
  with	
  two	
  types:	
  A1	
  and	
  A2	
  
Treatment	
  B	
  :	
  irriga<on,	
  with	
  two	
  levels:	
  B1	
  and	
  B2	
  
Treatment	
  C	
  :	
  pruning,	
  with	
  two	
  shapes:	
  C1	
  and	
  C2	
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Data	
  taken	
  in	
  the	
  field 
Number	
  of	
  plants	
  per	
  genotype	
  in	
  the	
  field 
Plant	
  height	
  (from	
  the	
  6	
  plants/plot) 
Trunk	
  diameter	
  (at	
  collar,	
  near	
  the	
  soil)	
  +	
  (from	
  the	
  6	
  plants/plot) 
Number	
  of	
  branches	
  (from	
  the	
  6	
  plants/plot) 
Date	
  when	
  the	
  plants	
  start	
  to	
  lose	
  their	
  leaves 
Date	
  of	
  emerging	
  new	
  leaves 
Number	
  of	
  inflorescences	
  per	
  plant	
  (from	
  the	
  6	
  plants/plot) 
Number	
  of	
  flowers	
  per	
  inflorescence	
  (from	
  the	
  6	
  plants/plot) 
Number	
  of	
  female	
  flowers	
  per	
  inflorescence	
  (from	
  6	
  plants/plot) 
Number	
  of	
  male	
  flowers	
  per	
  inflorescence	
  (from	
  the	
  6	
  plants/plot) 
Number	
  of	
  female-­‐male	
  ra>o	
  per	
  inflorescence 
Time	
  of	
  flowering	
  (date	
  of	
  appearance	
  of	
  the	
  first	
  flower) 
Time	
  of	
  flowering	
  end	
  (date	
  of	
  appearance	
  of	
  the	
  last	
  flower) 
Time	
  of	
  fruc>fica>on	
  (date	
  of	
  appearance	
  of	
  the	
  first	
  fruits) 
Number	
  of	
  fruits	
  per	
  inflorescence	
  (from	
  the	
  6	
  plants/plot) 
Size	
  of	
  fruits	
  (from	
  the	
  6	
  plants/plot) 
Time	
  of	
  ripening	
  (when	
  the	
  color	
  from	
  yellow	
  start	
  to	
  be	
  brown) 
Number	
  of	
  fruits	
  (for	
  all	
  plants) 



Data	
  taken	
  in	
  the	
  laboratory 
Produc>on	
  per	
  genotype	
  (number	
  of	
  fruits	
  and	
  seeds	
  per	
  year)	
   
Produc>on	
  per	
  plant	
  (number	
  of	
  fruits	
  and	
  seeds	
  per	
  year) 
Seed	
  size	
  and	
  weight	
   
Husk	
  weight	
   
Dry	
  ma_er	
  distribu>on	
  ra>o	
  between	
  husk	
  and	
  seeds	
   
Weight	
  of	
  produced	
  	
  seedcake	
   
Oil	
  content	
  in	
  seeds 
Water	
  quan>ty	
  used	
  per	
  year	
   
Water	
  use	
  efficiency	
  (seed	
  weight/water	
  quan>ty)	
   
Quan>ty	
  of	
  used	
  fer>lizers	
  per	
  year	
   
Seed	
  weight/quan>ty	
  of	
  used	
  fer>lizers	
   



Ac<vity	
  4	
  :	
  MECHANICAL	
  	
  HARVEST	
  



Ac<vity	
  5	
  :	
  ECONOMIC	
  AND	
  ENVIRONMENTAL	
  ANALYSIS	
  

Main	
  goals:	
  
ü Analyze	
  the	
  costs	
  of	
  jatropha	
  cul>va>on	
  
ü Compare	
   the	
   costs	
   of	
   jatropha	
   in	
   the	
   three	
   demo	
   fields	
   (Egypt,	
  
Morocco,	
  Algeria)	
  
ü Implement	
   an	
   environmental-­‐energy	
   analysis	
   of	
   the	
   jatropha	
  
produc>on	
  process	
  

	
  SoUware	
  package	
  for	
  the	
  analysis	
  of	
  costs	
  	
  
of	
  investment	
  projects	
  in	
  agriculture	
  	
  
(hFp://www.abc.aua.gr/)	
  

Laboratory	
  of	
  Agribusiness	
  Management	
  
	
  Agricultural	
  University	
  of	
  Athens	
  	
  



A/A Country	
   Genotypes Treatments A/A Country	
   Genotypes Treatments A/A Country	
   Genotypes Treatments
1 A1B1 17 A1B1 33 A1B1
2 A2B1 18 A2B1 34 A2B1
3 A1B2 19 A1B2 35 A1B2
4 A2B2 20 A2B2 36 A2B2

5 A1B1 21 A1B1 37 A1B1
6 A2B1 22 A2B1 38 A2B1
7 A1B2 23 A1B2 39 A1B2
8 A2B2 24 A2B2 40 A2B2

9 A1B1 25 A1B1 41 A1B1
10 A2B1 26 A2B1 42 A2B1
11 A1B2 27 A1B2 43 A1B2
12 A2B2 28 A2B2 44 A2B2

13 A1B1 29 A1B1 45 A1B1
14 A2B1 30 A2B1 46 A2B1
15 A1B2 31 A1B2 47 A1B2
16 A2B2 32 A2B2 48 A2B2

QVP	
  3014 Veracruz

JAT106 Mali GHN-­‐D

Eg
yp
t

Michoacan

M
o
ro
cc
o

Michoacan

A
lg
e
ri
a

Michoacan

JCLMax	
  3.0 JCLMax	
  3.0 JCLMax	
  3.0

GHS-­‐B

ABC	
  simula<on	
  plalorm.	
  Cost	
  analysis	
  scenarios	
  per	
  country	
  -­‐	
  all	
  
genotypes	
  and	
  treatments	
  considered	
  



The	
  ac<vi<es	
  considered	
  for	
  the	
  economic	
  analysis	
  are:	
  
1.   Sowing	
  seeds	
  in	
  nurseries	
  
2.   Field	
  prepara<on	
  	
  
3.   Transplanta<on	
  	
  
4.   Fer<liza<on	
  
5.   Irriga<on	
  
6.   Pest	
  control	
  
7.   Weeding	
  	
  
8.   Pruning	
  
9.   Harves<ng	
  	
  
10.   Prepara<on	
  of	
  harvested	
  fruits	
  and	
  possible	
  storage	
  
11.   Transporta<on	
  of	
  seeds	
  to	
  oil	
  extrac<on	
  	
  
12.   Oil	
  extrac<on	
  

Ac>vity	
  needs:	
  
ü Labour	
  
ü Machinery	
  (tractors,	
  pumps,	
  etc.)	
  
ü Energy	
  (fuel,	
  electricity,	
  etc.)	
  
ü Raw	
  material	
  (seeds,	
  fer>lizer,	
  etc.)	
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Treatments:	
  	
  
Ø A1/A2:	
  low/high	
  fer7liza7on	
  	
  
Ø B1/B2:	
  low/high	
  irriga7on	
  



Ac<vity	
  6	
  :	
  DISSEMINATION	
  and	
  	
  EXPLOITATION	
  	
  OF	
  	
  RESULTS	
  	
  

ü Website	
  (www.jatromed.aua.gr)	
  	
  
ü Social	
  media	
  (h_ps://www.facebook.com/Jatromed?ref=hl)	
  	
  
ü Two	
  newsle_ers	
  released	
  
ü 10	
  publica>ons	
  in	
  Interna>onal	
  Conferences	
  
ü Mee>ngs	
  with	
  farmers,	
  local	
  popula>on,	
  poli>cians,	
  stakeholders	
  
ü Field	
  visits	
  by	
  farmers	
  and	
  stakeholders	
  
ü Knowledge	
  transfer	
  events	
  



Some	
  local	
  farmers

EGYPT MOROCCO ALGERIA
Knowledge	
  transfer	
  events	
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