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Source:	  Computed	  by	  using	  NSSO	  household	  MPEC	  database,	  various	  rounds,	  NSSO,	  New	  Delhi	  
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Reasons	  for	  declining	  per	  capita	  consumption	  of	  sorghum,	  pearl	  millet	  and	  finger	  millet	  	  

The	  major	  cereals,	  rice	  and	  wheat,	  have	  been	  distributed	  in	  public	  distribution	  system	  (PDS)	  at	  
subsidized	  prices	  for	  those	  who	  are	  below	  the	  poverty	  line	  (defined	  as	  the	  expenditure	  required	  to	  
buy	  food	  items	  worth	  2400	  calories	  per	  capita	  per	  day	  for	  rural	  areas	  and	  2100	  calories	  for	  urban	  
areas	  –	  currently	  less	  than	  USD1/day).	  This	  has	  severely	  affected	  the	  consumption	  pattern	  of	  
sorghum	  and	  millets,	  as	  the	  price	  of	  these	  coarse	  cereals	  is	  much	  higher	  compared	  to	  the	  subsidized	  
prices	  of	  rice	  and	  wheat.	  Thus,	  the	  PDS	  has	  been	  the	  major	  factor	  contributing	  to	  the	  decline	  in	  
consumption	  of	  sorghum	  and	  millet.	  

The	  consumption	  of	  sorghum	  and	  millets	  forms	  less	  than	  10	  percent	  of	  the	  consumption	  of	  cereals	  
in	  India	  and	  their	  per	  capita	  consumption	  is	  falling.	  This	  gives	  an	  indication	  that	  both	  cereals	  and	  
millets	  are	  becoming	  inferior	  goods.	  With	  the	  rural	  and	  urban	  expenditure	  elasticity	  for	  milk	  and	  
other	  livestock	  products	  estimated	  at	  over	  one,	  this	  is	  likely	  due	  to	  the	  increase	  in	  the	  use	  of	  of	  dairy	  
and	  animal	  sources	  of	  carbohydrates	  and	  protein	  in	  the	  diets	  of	  both	  rural	  and	  urban	  areas.	  
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APPENDIX	  5.	  ANALYSIS	  OF	  ADOPTION	  STUDIES	  FOR	  DRYLAND	  CEREALS	  

Table	  A5-‐1	  summarizes	  information	  from	  18	  studies	  on	  adoption	  constraints	  for	  improved	  varieties	  
of	  dryland	  cereals.	  Adoption	  studies	  of	  improved	  crop	  management	  practices	  were	  much	  rarer	  and	  
have	  not	  been	  included	  in	  the	  analysis.	  The	  studies	  cover	  all	  regions	  and	  crops.	  The	  results	  need	  to	  
be	   interpreted	   carefully	   since	   the	   studies	   did	   not	   follow	   a	   common	  methodology	   and	   there	  may	  
have	  been	  differences	  in	  which	  questions	  were	  asked	  and	  how	  constraints	  were	  identified.	  	  

Table	  A5-‐1.	  Adoption	  studies	  of	  improved	  varieties	  of	  dryland	  cereals	  
Region Country Crop Region Year Area (%) Source 

SA India Sorghum – rainy 
season National 2008 90 Pray and Nagarajan (2009) 

 India Sorghum – post-
rainy season National 2008 20 Pray and Nagarajan (2009) 

WCA Burkina 
Faso Sorghum National 2010 3 Ndjeunga et al (2011) 

 Mali Sorghum National 2010 24 Ndjeunga et al (2011) 
 Niger Sorghum National 2010 2 Ndjeunga et al (2011) 
 Nigeria Sorghum National 2010 17 Ndjeunga et al (2011) 
 Senegal Sorghum National 2010 0 Ndjeunga et al (2011) 
ESA Botswana Sorghum National 1997 33 Deb et al (2004) 
 Malawi Sorghum National 2000 10 Deb et al (2004) 
 Mozambique Sorghum National 2000 5 Deb et al (2004) 
 Tanzania Sorghum National 1997 2 Deb et al (2004) 
 Tanzania Sorghum National 2002 36 Monyo et al (2002) 
 Tanzania Sorghum Central 2010 23 Schipmann et al (2012) 
 Sudan Sorghum National 1995/6 22 Deb et al (2004) 
 Zimbabwe Sorghum National  36 Deb et al (2004) 
 Ethiopia Sorghum Tigray 2001 8 Wubeneh & Sanders (2006) 
 Ethiopia Sorghum Haraghe 2002 8 Cavatassi et al (2010) 
 Zambia Sorghum National  35 Deb et al (2004) 
 Namibia Sorghum Northern region  1996/97 49 Rohrbach et al (1999) 

SA India Pearl Millet Five states 2006-
08 65 Kumaracharyulu and Bantilan 

(2011) 

WCA Burkina 
Faso Pearl Millet National 2010 2 Ndjeunga et al (2011) 

 Mali Pearl Millet National 2010 30 Ndjeunga et al (2011) 
 Niger Pearl Millet National 2010 15 Ndjeunga et al (2011) 
 Nigeria Pearl Millet National 2010 25 Ndjeunga et al (2011) 
 Senegal Pearl Millet National 2010 0 Ndjeunga et al (2011) 
ESA Botswana Pearl Millet National  30 Bantilan & Deb (2003) 
 Malawi Pearl Millet National 1999 7 Bantilan & Deb (2003) 
 Mozambique Pearl Millet National 1997 11 Bantilan & Deb (2003) 
 Tanzania Pearl Millet Central 2002 27 Monyo et al (2002)  
 Zimbabwe Pearl Millet National 1996 27 Bantilan & Deb (2003) 
 Zambia Pearl Millet National 1995 19 Bantilan & Deb (2003) 
CWANA Syria Barley Three AEZ 1998/99 27 Aw-Hassan et al (2008) 

 Syria Barley Hama and Al 
Raqqa provinces 2000/02 21 Shideed and El-Mourid (2005)  

 Iraq Barley National 1996 54 Shideed and El-Mourid (2005) 

 Jordan Barley North, middle, 
south 2000/01 67 Shideed and El-Mourid (2005) 

 Lebanon Barley Baalbek province NA 15-56 Shideed and El-Mourid (2005) 
 Libya Barley NA NA 12 Shideed and El-Mourid (2005) 

 Morocco Barley Khouribga and 
Settat provinces NA 40 Shideed and El-Mourid (2005) 
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To	   prioritize	   constraints,	   we	   identified	   the	   top	   2-‐3	   constraints	   identified	   by	   each	   study.	   Each	  
constraint	   was	   then	   scored	   for	   importance,	   with	   the	  most	   important	   constraint	   scored	   as	   3.	   The	  
scores	  were	  then	  summed	  by	  region	  and	  by	  crop.	  	  

Table	  A5-‐2.	  Adoption	  constraints	  for	  dryland	  cereals	  
Region Country Crop Region Year Key constraints Score Source 

SA India Pearl Millet 
hybrids Maharashtra  

Information 3 
Matuschke and 
Qaim (2008) Education 2 

Seed suppliers 1 

 India 
Pearl millet 
improved 
varieties 

Tamilnadu  
Lack of irrigation 3 Ramasami et al 

(2000) Distance to 
markets 2 

 India Pearl millet 
hybrids   Crop loss from 

downy mildew 3 
Breese et al 
(2002) 
Mula et al (2007) 

 India Pearl millet 
hybrids  2010 

Low yield 3 
HOPE Baseline 
Survey (2010) 

Long duration 2 
Low shelling 

recovery 1 

 India Post-rainy 
Sorghum   Grain quality 3 Pray and 

Nagarajan (2009) Stover yield 2 

 India Post-rainy 
sorghum  2010 

Low yield 3 
HOPE Baseline 
Survey (2010) 

Long duration 2 
Pests and 
diseases 1 

WCA Nigeria Sorghum Kano, Katsina, 
Kaduna, Jigawa 

1996-
97 

Lack of seeds 3 Ogungbile et al 
(1998) Low soil fertility 2 

 Chad Sorghum   1994-
95 

Bird damage  3 Yapi et al (1999) Lack of seed 2 

 Cameroon Sorghum   
Bird damage  3 Ndjomaha et al 

(1998) Low soil fertility 2 
Lack of seed 1 

 Mali Sorghum   

Lack of 
information 3 

Yapi et al (1998) Lack of seed 2 
Poor soil 1 

 WCA Sorghum, pearl 
millet   

Lack of seed 3 
Youssouf et al 
(2006) 

Lack of fertilizer 2 
Lack of 

information 1 

 WCA Pearl millet Burkina Faso, Mali, 
Niger, Nigeria  

Lack of 
information 3 

Omanya et al 
(2007) Tradition 2 

Lack of seed 1 

ESA Tanzania Sorghum Kondoa, Singida 2010 
Lack of seed 3 Schipmann et al 

(2012) Pests and 
diseases 2 

 Tanzania Sorghum National 2000 
Bird damage 3 Monyo et al 

(2002) Pests and 
diseases 2 

 Ethiopia Sorghum Hareghe, Oromia 
region 1998/9 

Lack of seed 3 

McGuire (2002) Poor grain quality 2 
Less biomass for 

fuel and feed 1 

CWANA Syria Barley Three AEZ  
Low grain yield 3 

Shideed and El-
Mourid (2005) Frost damage 2 

Low feed quality 1 

 Morocco Barley Khouribga and 
Settat provinces  

High price of 
certified seed 3 

Shideed and El-
Mourid (2005) Lack of seed 2 

Low straw yield 
and quality 1 

 Lebanon Barley Baalbek province  

Lack of seed  3 

Shideed and El-
Mourid (2005) 

Lack of 
information 2 

Lack of 
experience 1 
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Table	  A5-‐3	  prioritizes	  constraints	  on	  adoption,	  based	  on	  the	  sums	  of	  scores	  for	  each	  constraint.	  The	  
following	  observations	  can	  be	  made	  based	  on	  the	  results.	  

Table	  A5-‐3.	  Prioritization	  of	  adoption	  constraints	  for	  dryland	  cereals	  (scores)	  

Constraint Sorghum Millets Barley All cereals 

 SA WCA+ESA SA WCA CWANA All regions 

Lack of seed  11 1 4 8 24 

Lack of information  3 3 4 2 12 

Low yield  3  3  3 9 

Bird damage  9    9 

Pests and diseases 1 4 3   8 

Low soil fertility  5  2  7 

Poor grain quality 3    2 5 

Poor straw yield/quality 2    3 5 

Lack of irrigation   3   3 

High price of seed     3 3 

Lack of markets   2   2 

‘Tradition’    2  2 

Long duration  2  2    

Lack of markets   2    
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Figure	  A5-‐1.	  Adoption	  levels	  for	  sorghum,	  millets,	  and	  barley,	  by	  region	  (Source:	  Table	  1	  above)	  
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Figure	  A5-‐2.	  Farmers’	  trait	  preferences	  in	  South	  Asia	  (Source:	  HOPE	  Baseline	  Survey,	  2011)	  
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Source: Omanya, et al. (2007). 

 
Source: Rohrbach et al (1999). 

Figure	  A5-‐3.	  Farmers’	  trait	  preferences	  in	  WCA	  and	  ESA	  
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APPENDIX	  6.	  DEMAND	  PROJECTIONS	  AND	  VALUE	  PROPOSITION	  

DEMAND	  FOR	  DRYLAND	  CEREALS	  

Demand	  for	  dryland	  cereals	  was	  estimated	  using	  the	  International	  Model	  for	  Policy	  Analysis	  of	  
Agricultural	  Commodities	  and	  Trade	  (IMPACT)	  model	  developed	  by	  IFPRI.	  The	  model	  projects	  supply	  
and	  demand	  for	  major	  commodities	  over	  a	  50-‐year	  period	  starting	  from	  a	  baseline	  in	  2000.	  The	  
model	  allows	  separate	  projections	  for	  sorghum	  and	  millet	  but	  not	  for	  barley,	  which	  is	  aggregated	  in	  
the	  ‘other	  commodities’	  that	  includes	  oats	  and	  rye.	  Demand	  for	  cereals	  is	  disaggregated	  into	  food	  
and	  feed	  demand.	  The	  main	  demand	  drivers	  in	  the	  model	  are	  population	  growth	  and	  GDP,	  both	  of	  
which	  are	  based	  on	  ‘medium’	  World	  Bank	  projections.	  
	  
Table	  A6-‐1	  shows	  demand	  projections	  for	  the	  target	  countries,	  using	  the	  baseline	  IMPACT	  model.	  
The	  results	  show	  positive	  trends	  in	  demand	  for	  dryland	  cereals	  in	  all	  regions.	  In	  the	  baseline	  model,	  
between	  2000	  and	  2020,	  demand	  in	  our	  target	  countries	  is	  expected	  to	  grow	  from	  22	  to	  34	  million	  
mt	  for	  sorghum,	  and	  from	  22	  to	  29	  million	  mt	  for	  millet.	  Since	  the	  IMPACT	  model	  does	  not	  
disaggregate	  barley	  from	  other	  cereals,	  it	  was	  not	  possible	  to	  estimate	  predicted	  demand	  for	  barley.	  
However,	  barley	  is	  expected	  to	  share	  in	  the	  rising	  demand	  for	  other	  cereals.	  In	  our	  target	  countries,	  
barley	  is	  produced	  on	  13	  million	  ha	  leading	  to	  a	  production	  of	  24	  million	  mt.	  

	  
Table	  A6-‐1.	  Demand	  projections	  for	  dryland	  cereals,	  2020	  (000	  mt)	  	  

from	  baseline	  IMPACT	  model	  

Region	  
Sorghum1	   Millet	  

2000	   2020	   2000	   2020	  

WCA	   8,388	   15,722	   9,243	   16,779	  

ESA	   5,914	   9,224	   1,770	   2,094	  

CWANA	   -‐	   -‐	   -‐	   -‐	  

SA	  (India)	   7,706	   8,818	   9,680	   10,379	  

Total	   22,008	   33,875	   20,693	   29,252	  
1All	  figures	  are	  for	  grain	  and	  exclude	  sorghum	  grown	  for	  forage	  in	  India	  
2Calculated	  based	  on	  percentage	  of	  barley	  within	  demand	  figures	  of	  
other	  cereals	  (barley,	  rye,	  oats)	  

	  
The	  IMPACT	  model	  can	  be	  used	  to	  indicate	  the	  likely	  long-‐term	  trend	  in	  demand.	  Because	  the	  
IMPACT	  model	  takes	  account	  of	  own	  and	  cross	  price	  elasticity	  of	  different	  commodities,	  yield	  
growth	  rates,	  rainfall	  and	  other	  factors	  (e.g.,	  reductions	  due	  to	  water	  deficit,	  price	  of	  inputs	  like	  
labor	  and	  fertilizer)	  in	  projecting	  supply,	  its	  projections	  are	  not	  directly	  comparable	  with	  the	  
increases	  in	  supply	  projected	  in	  the	  CRP.	  The	  CRP	  estimates	  of	  increase	  in	  production	  (on	  which	  the	  
estimation	  of	  benefits	  is	  based)	  suggest	  that	  the	  CRP	  supply	  projection	  for	  sorghum	  is	  slightly	  below	  
predicted	  demand	  (32	  million	  mt	  versus	  34	  million	  mt).	  However,	  the	  CRP	  estimate	  for	  increase	  in	  
the	  supply	  of	  millet	  is	  above	  the	  predicted	  demand	  (34	  million	  mt	  versus	  29	  million	  mt).	  This	  is	  
mainly	  due	  to	  the	  CRP	  production	  estimate	  for	  India,	  and	  the	  introduction	  of	  improved	  hybrids	  of	  
pearl	  millet.	  In	  ESA,	  the	  increase	  in	  supply	  estimated	  by	  the	  CRP	  is	  below	  expected	  demand.	  No	  
comparison	  is	  possible	  for	  barley	  since	  it	  is	  grouped	  with	  other	  cereals.	  	  
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Table	  A6-‐2.Projected	  increase	  in	  supply	  by	  2020,	  with	  DRYLAND	  CEREALS	  	  
technology	  change	  (000	  t)	  

Region	   Sorghum	   Millet	   Barley	  

WCA	   15,879	   17,733	   -‐	  

ESA	   6,749	   2,101	   1774	  

CWANA	   -‐	   -‐	   210752	  

SA	  (India)	   9,271	   14,756	   1,713	  

Total	   31,899	   34,500	   14,239	  
	  
	  
Per	  capita	  demand	  for	  all	  cereals	  falls	  as	  incomes	  rise	  and	  consumers	  diversify	  diets	  into	  meat	  and	  
milk	  products.	  Within	  the	  cereals,	  per	  capita	  consumption	  of	  dryland	  cereals	  falls	  relatively	  faster	  
because	  rising	  incomes	  allow	  consumers	  to	  switch	  to	  preferred	  cereals	  like	  maize	  and	  rice.	  
Nevertheless,	  aggregate	  demand	  for	  dryland	  cereals	  will	  continue	  to	  rise	  because	  of	  population	  
growth,	  and	  lack	  of	  alternatives	  to	  these	  crops	  in	  dryland	  areas.	  Additional	  demand	  will	  also	  be	  
created	  by	  new	  markets	  for	  sorghum	  (e.g.,	  substituting	  for	  expensive	  barley	  in	  brewing)	  and	  millet	  
(health-‐conscious	  consumers).	  On	  balance,	  we	  can	  expect	  continued	  growth	  in	  demand	  where	  (1)	  
population	  growth	  remains	  high,	  (2)	  there	  are	  no	  alternative	  cereal	  crops,	  and	  (3)	  where	  growth	  in	  
income	  is	  not	  expected	  to	  rapidly	  increase	  consumer	  demand	  for	  preferred	  cereals.	  In	  Asia,	  rising	  
incomes	  have	  reduced	  per	  capita	  consumption	  of	  dryland	  cereals,	  but	  not	  sufficiently	  to	  reduce	  
aggregate	  demand.	  Demand	  projections	  for	  dryland	  cereals	  in	  India	  show	  that	  to	  2020	  demand	  will	  
continue	  to	  exceed	  supply	  (Kumar,	  Rosegrant,	  and	  Hazell	  1995).	  Demand	  for	  sorghum	  products	  
remains	  high	  in	  specific	  regions	  of	  India	  (Parthasarathy	  Rao	  et	  al.	  2011).	  Demand	  for	  sorghum	  in	  
India	  is	  driven	  by	  demand	  for	  feed,	  in	  response	  to	  rising	  consumer	  demand	  for	  meat	  and	  dairy	  
products,	  as	  well	  as	  for	  food.	  Of	  the	  total	  demand	  for	  sorghum	  of	  8,798,000	  t	  projected	  for	  India	  by	  
the	  baseline	  model,	  90%	  is	  for	  food.	  However,	  this	  figure	  does	  not	  include	  the	  production	  of	  
sorghum	  for	  forage	  in	  the	  rice-‐wheat	  farming	  system.	  Demand	  for	  dryland	  cereals	  in	  sub-‐Saharan	  
Africa	  has	  not	  previously	  been	  studied	  and	  is	  the	  focus	  of	  current	  research,	  with	  ongoing	  surveys	  in	  
both	  WCA	  and	  ESA	  of	  the	  demand	  by	  processors	  and	  studies	  of	  consumer	  demand	  based	  on	  
national	  household	  expenditure	  surveys.	  
	  
The	  supply	  shift	  estimated	  by	  the	  CRP	  is	  supported	  by	  evidence	  of	  an	  increase	  in	  global	  demand	  for	  
dryland	  cereals	  by	  2020.	  The	  likely	  scale	  of	  increase	  in	  demand	  was	  estimated	  using	  IFPRI’s	  IMPACT	  
model,	  which	  gives	  estimates	  for	  sorghum	  and	  millet,	  but	  not	  for	  barley.	  Results	  from	  the	  baseline	  
model	  (based	  on	  historical	  trends)	  show	  positive	  demand	  trends	  for	  sorghum	  and	  millet	  in	  all	  our	  
target	  regions.	  By	  2020,	  demand	  for	  sorghum	  and	  millet	  in	  our	  target	  countries	  is	  expected	  to	  reach	  
35	  million	  and	  29	  million	  mt,	  respectively.	  This	  is	  below	  the	  increase	  in	  supply	  that	  we	  estimated	  for	  
sorghum	  (32	  million	  mt),	  but	  above	  the	  increase	  in	  supply	  estimated	  for	  millet	  (34.5	  million	  mt),	  
largely	  because	  of	  expected	  technology	  breakthroughs	  with	  pearl	  millet	  hybrids	  in	  India.	  Based	  on	  
available	  evidence,	  therefore,	  the	  CRP	  will	  assist	  farmers	  meet	  rising	  demand	  for	  dryland	  cereals.	  
From	  the	  22	  million	  mt	  of	  barley	  production	  in	  developing	  countries,	  barley	  demand	  for	  malt	  is	  
increasing	  in	  countries	  such	  as	  Iran,	  India,	  Ethiopia	  and	  Latin	  America.	  Demand	  for	  barley	  for	  human	  
consumption	  is	  increasing	  in	  countries	  such	  as	  Morocco,	  Ethiopia	  and	  Iran.	  Overall	  demand	  for	  
barley	  for	  animal	  feed	  is	  increasing	  in	  almost	  all	  countries	  and	  supply	  does	  not	  meet	  the	  demands	  in	  
developing	  countries.	  There	  is	  also	  a	  huge	  barley	  production	  in	  the	  developed	  world	  and	  in	  countries	  
such	  as	  Russia,	  Turkey	  that	  can	  fill	  gaps	  to	  some	  extent.	  The	  demand	  for	  Barley	  was	  calculated	  based	  
on	  percentage	  of	  barley	  within	  demand	  figures	  of	  other	  cereals	  (barley,	  rye,	  and	  oats).	  
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VALUE	  PROPOSITION	  FOR	  DRYLAND	  CEREALS	  

Production	  estimates	  of	  barley,	  millets	  and	  sorghum	  
Production	  estimates	  (in	  metric	  tons)	  for	  the	  base	  year	  (2011)	  were	  taken	  from	  FAOSTAT,	  average	  of	  
three	  years	  2007-‐2009.	  Production	  estimates	  for	  2020	  were	  estimated	  in	  two	  stages:	  

First,	  we	  estimated	  the	  expected	  yield	  increase	  from	  (1)	  genetic	  improvement	  and	  (2)	  crop	  
management.	  These	  yield	  increases	  were	  based	  on	  personal	  knowledge	  by	  plant	  breeders	  and	  
agronomists,	  and	  published	  literature	  (Sanders	  et	  al.	  1996;	  Twomlow	  et	  al.	  2008;	  Mazvimavi	  et	  al.	  
2008;	  Mazvimavi	  and	  Twomlow	  2009).	  Second,	  we	  estimated	  the	  increase	  in	  production	  by	  
projecting	  an	  increase	  in	  adoption	  for	  (1)	  improved	  varieties	  and	  (2)	  improved	  crop	  management	  
practices	  for	  each	  year	  between	  2012	  and	  2020.	  The	  expected	  increase	  in	  adoption	  was	  made	  by	  
scientists	  in	  each	  region,	  based	  on	  personal	  knowledge	  of	  each	  country.	  The	  estimates	  were	  made	  
separately	  for	  each	  country	  in	  the	  region.	  

FAOSTAT	  does	  not	  distinguish	  between	  finger	  and	  pearl	  millet.	  Both	  are	  grown	  in	  East	  and	  Southern	  
Africa.	  The	  proportion	  planted	  to	  each	  type	  of	  millet	  in	  ESA	  was	  based	  on	  published	  literature	  
(FAO/ICRISAT	  1996:	  Appendix	  III)	  and	  personal	  knowledge	  of	  ESA	  plant	  breeders.	  	  

Value	  of	  production	  
Values	  in	  2011	  are	  producer	  prices	  in	  current	  USD	  available	  for	  sorghum	  and	  millet.	  Figures	  derive	  
from	  FAOSTAT	  and	  are	  not	  available	  for	  all	  countries	  in	  each	  region.	  Where	  prices	  were	  not	  available	  
for	  a	  target	  country,	  we	  used	  the	  mean	  value	  for	  the	  region,	  based	  on	  producer	  prices	  for	  target	  
countries	  for	  which	  prices	  were	  available.	  Values	  for	  2020	  are	  undiscounted	  2011	  prices.	  

Food	  Security	  
Food	  security	  was	  measured	  as	  the	  number	  of	  households	  in	  each	  country	  that	  can	  meet	  at	  least	  
30%	  of	  basic	  kilocalories	  from	  a	  specific	  dryland	  cereal	  crop.	  This	  was	  estimated	  in	  three	  stages.	  
First,	  we	  estimated	  the	  population	  for	  each	  country	  in	  areas	  where	  sorghum	  and	  millet	  were	  grown,	  
using	  the	  HarvestPlus	  database.	  Second,	  we	  estimated	  the	  average	  household	  size	  from	  the	  
FAOSTAT	  database,	  which	  is	  based	  primarily	  on	  decennial	  farm	  census	  data.	  Since	  figures	  were	  not	  
available	  for	  each	  target	  country,	  we	  used	  a	  regional	  average	  household	  size,	  based	  on	  the	  mean	  of	  
target	  countries	  for	  which	  data	  on	  household	  size	  was	  available.	  Third,	  mean	  household	  size	  was	  
converted	  to	  adult	  equivalents	  (AE)	  assuming	  that	  each	  household	  had	  only	  two	  adults,	  with	  adults	  
weighted	  as	  1	  and	  children	  as	  0.5.	  Finally,	  we	  estimated	  the	  annual	  calorific	  requirement	  per	  adult	  
based	  on	  a	  requirement	  of	  2100	  kcals/day,	  and	  kcal	  values	  per	  100	  grams	  of	  339	  (sorghum),	  378	  
(millet)	  and	  352	  (barley)	  from	  the	  USDA	  nutrient	  database.	  

Table	  A6-‐3.	  Food	  Security	  from	  dryland	  cereals	  

Region	   Persons/household	   AE/household	   Kcal/household/30%	  

WCA	   9	   5.5	   1,264,725	  

ESA	   5	   3.5	   804,825	  

SA	   5	   3.5	   804,825	  

WANA	   5	   3.5	   804,825	  

EA	   3	   2.5	   574,875	  

	  

Added	  Net	  Income	  
Additional	  income	  from	  dryland	  cereals	  was	  measured	  as	  the	  additional	  net	  income	  per	  ha	  from	  
adoption	  of	  improved	  varieties	  of	  dryland	  cereals,	  measured	  in	  current	  USD,	  in	  2020.	  Net	  income	  is	  
therefore	  the	  difference	  in	  income	  per	  ha	  from	  unimproved	  and	  improved	  varieties,	  after	  
subtracting	  cash	  costs	  and	  excluding	  the	  cost	  of	  family	  labor	  and	  non-‐purchased	  inputs	  (e.g.	  land,	  
manure,	  etc.).	  Income	  refers	  to	  the	  producer	  price	  of	  grain,	  and	  excludes	  stover.	  The	  main	  sources	  
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of	  data	  were	  recent	  unpublished	  baseline	  surveys	  for	  the	  HOPE	  Project	  (sorghum	  and	  millet)	  (Table	  
A6-‐4).	  Since	  this	  data	  was	  not	  available	  for	  all	  target	  countries,	  we	  used	  a	  regional	  average	  based	  on	  
target	  countries	  for	  which	  data	  was	  available.	  Added	  income	  by	  crop	  and	  by	  country	  was	  then	  
calculated	  by	  taking	  the	  area	  planted	  to	  improved	  varieties	  of	  dryland	  cereals	  in	  2020,	  and	  
multiplying	  by	  added	  income	  per	  hectare	  in	  Table	  3-‐4.	  	  

Table	  A6-‐4.	  Added	  net	  income	  from	  adoption	  of	  improved	  varieties	  (USD/ha)	  

Region/crop	   Added	  net	  income	  

WCA	  sorghum	   50	  

WCA	  millet	   50	  

ESA	  sorghum	   50	  

ESA	  millet	   50	  

SA	  sorghum	   90	  

SA	  millet	   150	  

Barley	   50	  

	  

Targeted	  Farmers	  and	  Beneficiaries	  
We	  estimated	  the	  average	  holding	  size	  for	  each	  region,	  using	  the	  same	  FAO	  database	  that	  was	  used	  
to	  estimate	  household	  size	  (see	  section	  3,	  Food	  Security).	  Since	  figures	  were	  not	  available	  for	  all	  
target	  countries,	  we	  used	  a	  regional	  average	  based	  on	  the	  mean	  holding	  size	  for	  target	  countries	  for	  
which	  figures	  were	  available.	  We	  then	  estimated	  the	  number	  of	  households	  by	  dividing	  the	  area	  for	  
each	  crop	  by	  the	  average	  holding	  size.	  The	  number	  of	  holdings	  was	  then	  multiplied	  by	  the	  average	  
household	  size	  to	  estimate	  number	  of	  beneficiaries.	  

We	  estimate	  that	  we	  can	  reach	  approximately	  20%	  of	  the	  total	  number	  of	  farmers	  (beneficiaries)	  in	  
each	  country,	  except	  for	  Sudan	  where	  we	  estimate	  reaching	  5%.	  	  

Full	  details	  are	  provided	  in	  Table	  A6-‐5.	  
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Table	  A6-‐5.	  Estimation	  of	  targeted	  area,	  households	  and	  beneficiaries.	  

Region	  /	  	  
country	   Crop	  

Average	  
Holding	  
Size	  (ha)	  

Average	  
Persons	  /	  
Household	  

Area	  (ha)	  
2008-‐2010	  
Average	  

Estimated	  	  
Households	  

Estimated	  	  
Beneficiaries	  

Proportion	  
Area	  

Overlap	  

Proportion	  
Targeted	  
Area	  

Targeted	  	  
Area	  (ha)	  

Targeted	  	  
Households	  

Targeted	  	  
Beneficiaries	  

West	  and	  Central	  Africa	  

Burkina	  Faso	   Millet	   4	   9	   1,398,050	   349,513	   3,145,613	   50%	   20%	   279,610	   69,903	   629,123	  

Mali	   Millet	   4	   9	   1,519,743	   379,936	   3,419,423	   50%	   20%	   303,949	   75,987	   683,885	  

Niger	   Millet	   4	   9	   6,865,073	   1,716,268	   15,446,415	   20%	   20%	   1,373,015	   343,254	   3,089,283	  

Nigeria	   Millet	   4	   9	   4,134,400	   1,033,600	   9,302,400	   40%	   20%	   826,880	   206,720	   1,860,480	  

Senegal	   Millet	   4	   9	   989,483	   247,371	   2,226,337	   0%	   20%	   197,897	   49,474	   445,267	  

Sub-‐total	   	   	   	   14,906,750	   3,726,687	   33,540,187	   	   	   2,981,350	   745,337	   6,708,037	  

Burkina	  Faso	   Sorghum	   4	   9	   1,846,007	   461,502	   4,153,515	   50%	   20%	   369,201	   92,300	   830,703	  

Mali	   Sorghum	   4	   9	   1,102,655	   275,664	   2,480,974	   50%	   20%	   220,531	   55,133	   496,195	  

Niger	   Sorghum	   4	   9	   2,974,037	   743,509	   6,691,583	   20%	   20%	   594,807	   148,702	   1,338,317	  

Nigeria	   Sorghum	   4	   9	   5,696,820	   1,424,205	   12,817,845	   40%	   20%	   1,139,364	   284,841	   2,563,569	  

Sub-‐total	   	   	   	   11,619,518	   2,904,880	   26,143,916	   	   	   2,323,904	   580,976	   5,228,783	  

	   	   	   	   	   	   	   	   	   	   	   	  
Eastern	  and	  Southern	  Africa	  

Ethiopia	   Barley	   1.5	   5	   1,030,603	   687,069	   3,435,343	   10%	   20%	   206,121	   137,414	   687,069	  

Sub-‐total	   	   	   	   1,030,603	   687,069	   3,435,343	   	   	   206,121	   137,414	   687,069	  

Ethiopia	   Millet	   1.5	   5	   392,122	   261,414	   1,307,072	   10%	   20%	   78,424	   52,283	   261,414	  

Sudan	   Millet	   1.5	   5	   2,235,473	   1,490,316	   7,451,578	   10%	   5%	   111,774	   74,516	   372,579	  

Tanzania	   Millet	   1.5	   5	   317,315	   211,543	   1,057,716	   10%	   20%	   63,463	   42,309	   211,543	  

Uganda	   Millet	   1.5	   5	   459,333	   306,222	   1,531,111	   10%	   20%	   91,867	   61,244	   306,222	  

Sub-‐total	   	   	   	   3,404,243	   2,269,495	   11,347,477	   	   	   345,528	   230,352	   1,151,759	  

Ethiopia	   Sorghum	   1.5	   5	   1,589,173	   1,059,449	   5,297,244	   10%	   20%	   317,835	   211,890	   1,059,449	  

Mozambique	   Sorghum	   1.5	   5	   519,000	   346,000	   1,730,000	   10%	   20%	   103,800	   69,200	   346,000	  

Sudan	   Sorghum	   1.5	   5	   6,294,903	   4,196,602	   20,983,011	   10%	   5%	   314,745	   209,830	   1,049,151	  

Tanzania	   Sorghum	   1.5	   5	   860,710	   573,807	   2,869,034	   10%	   20%	   172,142	   114,761	   573,807	  

Sub-‐total	   	   	   	   9,263,786	   6,175,858	   30,879,289	   	  	   	  	   908,522	   605,681	   3,028,407	  
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Region	  /	  	  
country	   Crop	  

Average	  
Holding	  
Size	  (ha)	  

Average	  
Persons	  /	  
Household	  

Area	  (ha)	  
2008-‐2010	  
Average	  

Estimated	  	  
Households	  

Estimated	  	  
Beneficiaries	  

Proportion	  
Area	  

Overlap	  

Proportion	  
Targeted	  
Area	  

Targeted	  	  
Area	  (ha)	  

Targeted	  	  
Households	  

Targeted	  	  
Beneficiaries	  

Central	  and	  West	  Asia	  and	  North	  Africa	  

Iran	   Barley	   2	   5	   1,443,337	   721,668	   3,608,342	   0%	   20%	   288,667	   144,334	   721,668	  

Kazakhstan	   Barley	   2	   3	   1,679,600	   839,800	   2,519,400	   0%	   20%	   335,920	   167,960	   503,880	  

Morocco	   Barley	   2	   5	   2,094,533	   1,047,267	   5,236,333	   0%	   20%	   418,907	   209,453	   1,047,267	  

Syria	   Barley	   2	   5	   1,299,173	   649,587	   3,247,933	   0%	   20%	   259,835	   129,917	   649,587	  

Sub-‐total	   	   	   	   6,516,643	   3,258,322	   14,612,008	   	  	   	  	   1,303,329	   651,664	   2,922,402	  

	   	   	   	   	   	   	   	   	   	   	   	  
South	  Asia	  

India	   Barley	   2	   5	   724,200	   362,100	   1,810,500	   5%	   20%	   144,840	   72,420	   362,100	  

Sub-‐total	   	   	   	   724,200	   362,100	   1,810,500	   	   	   144,840	   72,420	   362,100	  

India	   Millet	   1.3	   5	   11,332,533	   8,717,333	   43,586,667	   5%	   20%	   2,266,507	   1,743,467	   8,717,333	  

Sub-‐total	   	   	   	   11,332,533	   8,717,333	   43,586,667	   	   	   2,266,507	   1,743,467	   8,717,333	  

India	   Sorghum	   1.3	   5	   7,654,667	   5,888,205	   29,441,026	   5%	   20%	   1,530,933	   1,177,641	   5,888,205	  

Sub-‐total	   	   	   	   7,654,667	   5,888,205	   29,441,026	   	   	   1,530,933	   1,177,641	   5,888,205	  

	  

	  



	  

Dryland	  Cereals	  –	  Appendix	  6.	  Demand	  Projections	  and	  Value	  Proposition	   146	  

Value	  of	  stover	  
The	  value	  of	  stover	  was	  measured	  only	  for	  sorghum,	  based	  on	  the	  assumption	  that	  straw	  of	  millets	  
and	  barley	  was	  used	  as	  fuel	  or	  feed.	  Values	  are	  producer	  prices	  for	  sorghum	  stover	  measured	  in	  
current	  USD.	  The	  change	  in	  the	  value	  of	  stover	  was	  estimated	  based	  on	  the	  following	  assumptions.	  
First,	  we	  estimated	  the	  grain:	  stover	  ratio	  for	  unimproved	  varieties	  and	  for	  improved	  varieties	  for	  
sorghum.	  Second,	  we	  estimated	  the	  grain:	  stover	  price	  ratio	  in	  2011	  and	  2020.	  We	  assumed	  that	  this	  
ratio	  would	  stay	  constant	  for	  SA.	  For	  WCA	  and	  ESA,	  we	  assumed	  that	  the	  ratio	  would	  increase	  with	  
rising	  demand	  for	  stover.	  Third,	  (for	  SA)	  only)	  we	  estimated	  the	  price	  premium	  (10%)	  that	  market	  
traders	  would	  pay	  for	  improved	  sorghum	  varieties	  with	  higher	  quality	  stover	  that	  improved	  in	  vitro	  
digestibility.	  	  

Table	  A6-‐6.	  Estimation	  of	  benefits	  from	  stover	  

Region	  

Grain:	  Stover	  ratio	  (mt)	   Grain:	  Stover	  price	  ratio	  (%)	   Quality	  premium	  (%)	  

2011	   2020	   2011	   2020	   2020	  

WCA	   10	   4	   10	   20	   0	  

ESA	   5	   3	   10	   20	   0	  

SA	   2	   2	   50	   50	   10	  
	  

These	  ratios	  were	  based	  on	  personal	  knowledge	  of	  plant	  breeders	  in	  each	  region,	  as	  well	  as	  
published	  literature	  (Blummel	  and	  Rao	  2006;	  Kristjanson	  and	  Zerbini	  1999;	  Gebremedhin	  et	  al.	  2009;	  
EADD	  2011).	  Information	  for	  WCA	  was	  obtained	  from	  de	  Leeuw	  (1997)	  and	  Clerget	  et	  al.	  2010).	  
Information	  for	  value	  of	  stover	  for	  WCA	  is	  spare	  but	  Falconnier	  (2009)	  documents	  how	  farmers	  have	  
started	  to	  store	  and	  use	  sorghum	  stover.	  Values	  for	  newer	  varieties	  of	  sorghum	  were	  published	  
recent	  as	  an	  abstract	  (Clerget	  et	  al.	  2010).	  

For	  the	  value	  we	  have	  no	  information	  that	  research	  has	  not	  been	  done,	  as	  the	  stover	  is	  only	  rarely	  
traded	  so	  far.	  We	  have	  started	  to	  observe	  that	  farmer	  harvest	  and	  store	  sorghum	  stover	  of	  
improved	  quality,	  and	  that	  it	  is	  major	  reason	  for	  adoption	  of	  new	  varieties	  (Gatien-‐Falconnier	  2009).	  

These	  ratios	  were	  then	  applied	  as	  follows.	  To	  measure	  the	  value	  of	  stover	  in	  2011,	  we	  multiplied	  the	  
total	  sorghum	  production	  by	  the	  grain:	  stover	  ratio,	  to	  obtain	  a	  figure	  for	  total	  stover	  production	  in	  
2011.	  We	  then	  multiplied	  this	  figure	  by	  the	  grain:	  stover	  price	  ratio	  for	  2011,	  to	  obtain	  a	  total	  value.	  

To	  measure	  the	  value	  of	  stover	  in	  2020,	  the	  calculations	  were	  made	  separately	  for	  improved	  and	  
unimproved	  varieties.	  For	  unimproved	  varieties,	  we	  multiplied	  the	  total	  production	  of	  unimproved	  
varieties	  in	  2020	  by	  the	  grain:	  stover	  ratio	  in	  2011	  (i.e.	  the	  original	  ratio)	  to	  obtain	  total	  stover	  
production	  from	  unimproved	  varieties.	  We	  then	  multiplied	  this	  figure	  by	  the	  grain:	  stover	  price	  ratio	  
for	  2020	  to	  obtain	  the	  value	  of	  stover	  from	  unimproved	  varieties	  in	  2020.	  For	  improved	  varieties,	  we	  
multiplied	  the	  total	  production	  of	  improved	  varieties	  in	  2020	  by	  the	  grain:	  stover	  ratio	  for	  2020	  (i.e.	  
the	  new	  ratio),	  to	  obtain	  total	  stover	  production	  from	  improved	  varieties	  in	  2020.	  We	  then	  added	  
the	  value	  of	  stover	  from	  improved	  and	  unimproved	  varieties	  in	  2020	  to	  obtain	  the	  total	  value	  of	  
stover	  in	  2020.	  

Finally	  (for	  SA	  only)	  we	  added	  the	  price	  premium	  (10	  to	  the	  value	  of	  stover	  from	  improved	  varieties	  
in	  2020.	  This	  was	  estimated	  as	  the	  premium	  that	  market	  traders	  would	  pay	  for	  improved	  sorghum	  
varieties	  with	  higher	  quality	  stover	  that	  improved	  in	  vitro	  digestibility.	  	  

The	  value	  of	  stover	  for	  SA	  includes	  the	  value	  of	  forage	  sorghum,	  for	  which	  production	  was	  estimated	  
to	  increase	  from	  60	  to	  75	  million	  t	  between	  2011	  and	  2020.	  This	  was	  valued	  at	  the	  price	  for	  stover	  
used	  to	  value	  stover	  produced	  from	  sorghum	  grown	  for	  grain.	  No	  price	  premium	  was	  added.	  
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Table	  A6-‐7.	  Value	  propositions	  for	  Dryland	  Cereal	  Crops	  and	  Regions	  

Region/Crop	   Production	  (mt)	   Value	  (USD)	   Food	  security	  (hh)	  
Added	  net	  

income	  (USD)	   Stover	  (USD)	  

	  
2011	   2020	   2011	   2020	   2011	   2020	   2020	   2011	   2020	  

WCA	   	   	   	   	   	   	   	   	   	  
	  Sorghum	   13,150,000	   15,878,855	  	   4,039,341,000	  	   4,891,059,971	  	   35,247,583	  	   43,145,060	  	   165,925,000	   4,039,341,000	   8,690,753,753	  
	  Millet	   14,365,365	   17,733,254	  	   4,209,563,744	  	   5,242,193,434	  	   43,731,871	   53,347,911	   215,600,000	   	   	  
ESA	   	   	   	   	   	   	   	   	   	  
	  Barley	   1,750,440	  	   1,773,779	  	   787,698,000	   798,200,550	   7,655,762	   8,318,410	   25,404,975	   	   	  
	  Sorghum	   6,332,010	  	   6,749,236	  	   1,873,474,451	  	   2,001,028,494	  	   25,883,371	  	   27,413,179	  	   190,955,000	   907,481,076	   1,046,650,917	  
	  Millet	   1,509,318	  	   2,010,521	  	   576,738,258	  	   582,038,333	  	   7,088,774	  	   9,442,761	  	   46,874,500	   	   	  
India	   	   	   	   	   	   	   	   	   	  
	  Barley	   1,690,000	  	   1,712,533	  	   382,785,000	   428,363,822	   7,391,420	   8,271,529	   15,600,000	   	   	  
	  Sorghum	   7,515,420	  	   9,270,600	  	   1,264,845,186	   1,560,241,980	   31,655,669	   39,048,655	   280,116,000	   885,391,630	   1,112,847,162	  
	  Millet	   12,842,710	  	   14,755,739	  	   2,033,000,993	  	   2,335,833,484	  	   60,318,012	   69,302,884	   212,163,000	   	   	  
CWANA	   	   	   	   	   	   	   	   	   	  
	  Barley	   10,610,899	  	   10,752,379	  	   2,625,545,954	   2,660,553,566	   46,408,057	   47,026,837	   111,335,475	   	   	  

	  

TOTALS	  

Region/Crop	  
Production	  (mt)	   Value	  (USD)	   Food	  security	  (hh)	  

Added	  net	  
income	  (USD)	   Stover	  (USD)	  

2011	   2020	  	   2011	   2020	   2011	   2020	   2020	   2011	   2020	  
WCA	   27,515,365	  	   33,612,109	  	   8,248,904,744	  	   10,133,253,405	  	   78,979,454	  	   96,492,971	  	   381,525,000	  	   4,039,341,000	  	   8,690,753,753	  	  
ESA	   9,591,768	  	   10,533,536	  	   3,237,910,709	  	   3,381,267,377	  	   40,627,907	  	   45,174,350	  	   263,234,475	  	   907,481,076	  	   1,046,650,917	  	  
India	   22,048,130	  	   25,738,872	  	   3,680,631,179	  	   4,324,439,286	  	   99,365,101	  	   116,623,068	  	   507,879,000	  	   885,391,630	  	   1,112,847,162	  	  

CWANA	   10,610,899	  	   10,752,379	  	   2,625,545,954	  	   2,660,553,566	  	   46,408,057	  	   47,026,837	  	   111,335,475	  	   	   	  
	   	   	   	   	   	   	   	   	   	  

Barley	   14,051,339	  	   14,238,691	  	   3,796,028,954	  	   3,887,117,938	  	   61,455,239	  	   63,616,776	  	   152,340,450	  	   	   	  
Sorghum	   26,997,430	  	   31,898,691	  	   7,177,660,637	  	   8,452,330,445	  	   92,786,623	  	   109,606,894	  	   636,996,000	  	   5,832,213,706	  	   10,850,251,832	  	  
Millet	   28,717,393	  	   34,499,514	  	   6,819,302,995	  	   8,160,065,250	  	   111,138,657	  	   132,093,556	  	   474,637,500	  	   	   	  

GRAND	  TOTALS	   69,766,162	  	   80,636,896	  	   17,792,992,586	  	   20,499,513,633	  	   265,380,519	  	   305,317,226	  	   1,263,973,950	  	   5,832,213,706	  	   10,850,251,832	  	  
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APPENDIX	  7.	  PRODUCT	  LINE	  LOGFRAMES	  

PRODUCT	  LINE	  1	  –	  SUPPORTING	  FARMERS’	  TRANSITION	  FROM	  SUBSISTENCE	  TO	  MARKET	  ORIENTATION	  WITH	  PRODUCTIVE,	  NUTRITIOUS,	  PHOTOPERIOD-‐SENSITIVE	  SORGHUM	  PRODUCTION	  
TOOLS	  FOR	  MULTIPLE	  USES	  IN	  WEST	  AFRICA	  (SORGHUM	  FOR	  WEST	  AFRICA)	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  1.1.1:	  Effective,	  interactive	  monitoring	  systems	  
of	  sorghum	  production,	  use	  and	  marketing	  trends	  
in	  target	  regions	  of	  WCA	  available	  to	  stakeholders	  

Monitoring	  framework	  and	  process	  agreed	  by	  key	  
stakeholders,	  including	  CRP	  1.1	  (Y1)	  
Crop	  production	  trends,	  input	  use,	  crop	  uses	  and	  
key	  environment	  and	  livelihood	  indicators,	  farmer	  
typologies	  for	  target	  sorghum	  production	  zones	  in	  
WCA	  for	  the	  past	  2	  years	  documented	  (Y3)	  

ICRISAT,	  aWhere,	  Research	  
partners	  involved	  in	  on-‐farm	  
evaluations,	  CORAF	  

Partners	  and	  other	  development	  
investors	  can	  identify	  targeted	  
opportunities	  for	  research	  and	  
development	  for	  sorghum	  in	  
West	  and	  Central	  Africa	  

OT	  1.1.2:	  Specific	  communication	  tools	  and	  
channels	  evaluated	  for	  their	  effectiveness	  in	  
reaching	  farmers	  and	  other	  key	  audiences	  to	  
facilitate	  adoption	  of	  hybrids	  or	  varieties	  and	  
related	  production	  and	  marketing	  opportunities	  

Communication	  campaigns	  on	  integrated	  Striga	  
and	  soil	  fertility	  management	  carried	  out	  (Y1)	  and	  
its	  effectiveness	  evaluated	  (Y3)	  
Information	  campaign	  on	  sorghum	  hybrids	  carried	  
out	  in	  one	  target	  region	  (Y2)	  	  
Platforms	  for	  increasing	  interaction	  among	  actors	  
in	  the	  sorghum	  value	  chain	  in	  one	  target	  country	  
developed	  (Y2)	  

ICRISAT	  and	  NARS	  partners,	  
agro-‐insight,	  STVC	  in	  Nigeria,	  
Rural	  Radio	  stations	  and	  
development	  projects	  	  
ARI	  -‐	  e.g.	  Wageningen	  Univ	  
(Communication)	  

Sorghum	  farmers	  and	  other	  
stakeholders	  in	  WCA	  invest	  in	  
new	  sorghum	  production	  
technologies	  and	  market	  
opportunities	  based	  on	  
understanding	  their	  
opportunities	  and	  risks.	  	  

OT1.1.3	  Farmers,	  extension	  personnel,	  NGOs	  &	  
private	  input	  sector	  have	  access	  to	  a	  database	  of	  
sorghum	  variety	  evaluation	  results	  by	  site	  &	  year	  
and	  specific	  agronomic	  practices,	  in	  a	  user-‐
friendly	  format,	  for	  decision	  making	  in	  target	  
countries	  in	  West	  &	  Central	  Africa	  

Database	  structure	  agreed	  by	  key	  stakeholders	  
jointly	  with	  pearl	  millet	  team	  in	  WCA,	  &	  existing	  
key	  datasets	  assembled	  (Y1)	  
Beta	  version	  of	  database	  accessible	  to	  users	  (Y2)	  
Database	  curation	  completed	  (annually	  from	  Y3)	  

ICRISAT,	  aWhere,	  FO’s	   Sorghum	  seed	  producers,	  
growers,	  processors	  and	  other	  
users	  can	  choose	  varieties	  or	  
hybrids	  based	  on	  specific	  past	  
performance	  results.	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  1.2.1:	  Heterotic	  pools	  
established/confirmed/enhanced	  for	  main	  target	  
group	  of	  hybrids.	  

Heterotic	  relationships	  and	  combining	  ability	  
between	  existing	  A-‐lines	  and	  R-‐lines	  used	  in	  Mali	  
established	  (Y1)	  
Heterotic	  pools	  proposed	  for	  hybrid	  sorghum	  
breeding	  across	  the	  West-‐African	  Savannah	  zones	  
proposed	  based	  on	  genetic	  analysis	  (Y3)	  

ICRISAT	  and	  NARS	  Partners,	  ARIs	  
(CIRAD,	  Univ.	  Hohenheim),	  GCP	  

Heterotic	  pools	  agreed	  upon	  
and	  used	  by	  sorghum	  breeders	  
in	  target	  countries	  for	  
developing	  new	  hybrid	  parents	  
for	  specific	  target	  zones	  



	  

Dryland	  Cereals	  –	  Appendix	  7.	  Product	  Line	  Logframes	   149	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  1.2.2:	  Efficient	  hybrid	  breeding	  programs	  using	  
molecular	  tools	  for	  increased	  breeding	  efficiency	  	  

Sorghum	  hybrid	  parents	  from	  Mali	  tested	  for	  their	  
adaptation	  and	  use	  in	  Burkina	  Faso	  and	  Nigeria	  
(Y2)	  
Breeding	  populations	  representing	  the	  heterotic	  
pools	  developed	  as	  source	  material	  for	  deriving	  B	  
and	  R-‐lines	  for	  the	  West-‐African	  Sudan	  Savannah	  
(Mali	  and	  BF)	  (Y3)	  
Sorghum	  hybrid	  parents	  for	  Nigeria	  developed	  for	  
adaptation	  to	  Northern	  guinea	  zone,	  and	  
processing	  requirements	  from	  industries	  (Y3)	  
Farmer	  preferred	  hybrids	  identified	  for	  
dissemination	  in	  Burkina	  Faso	  (Y2)	  
Farmer	  preferred	  hybrids	  identified	  for	  use	  by	  
processing	  industries	  in	  Nigeria	  (Y3)	  

ICRISAT	  and	  NARS	  Partners,	  ARIs	  
(CIRAD,	  Univ.	  Hohenheim)	  GCP	  

NARS	  partners	  in	  Mali	  and	  BF	  
use	  the	  populations	  in	  their	  R	  
and	  B	  line	  breeding	  programs.	  
Well	  trained	  national	  partners	  
initiate	  hybrid	  testing	  with	  
available	  parental	  material	  in	  
Nigeria,	  with	  increased	  
efficiency	  as	  they	  are	  using	  
molecular	  tools	  for	  key	  selection	  
steps.	  	  

OT	  1.2.3	  Targeted	  recurrent	  population	  
improvement	  and	  line	  development,	  programs	  
using	  new	  molecular	  tools	  for	  enhanced	  efficiency	  	  

Phenotyping	  options	  for	  characterizing	  sorghum	  
for	  adaptation	  to	  low	  phosphorus	  conditions	  
tested	  (Y1)	  
Molecular	  tools	  for	  allele-‐marker	  based	  selection	  
for	  Al-‐tolerance	  tested	  in	  WCA	  adapted	  
germplasm	  (Y3)	  
Marker	  associations	  for	  key	  adaptation	  traits	  for	  
sorghum	  for	  the	  WA	  savannah	  zones	  identified	  
using	  the	  BCNAM	  approach	  (Y3)	  
Targeted	  random-‐mating	  populations	  improved	  
for	  frequency	  of	  farmer	  preference	  traits,	  and	  
yielding	  ability	  (Y2)	  	  

ICRISAT	  and	  NARS	  Partners,	  
CIRAD,	  Univ.	  Hohenheim,	  
EMBRAPA,	  U	  Queensland,	  GCP	  

Enhanced	  breeding	  efficiency	  
for	  key	  adaptation	  traits	  in	  
sorghum,	  used	  by	  NARS	  in	  WCA,	  
results	  in	  more	  diverse	  and	  
better	  lines	  entering	  testing	  
schemes	  across	  the	  region.	  

OT	  1.2.4	  Breeding	  tools	  for	  efficiently	  improving	  
dryland	  cereals	  (sorghum)	  for	  micronutrient	  
content	  and	  their	  bio-‐availability,	  as	  well	  as	  other	  
grain	  and	  stover	  quality	  traits	  integrated	  into	  line	  
development	  improvement	  programs	  for	  target	  
ecologies	  

XRF	  and	  NIRS	  facility	  established	  in	  Mali	  (Sotuba	  
or	  Samanko)	  or	  ICRISAT-‐Sadoré	  and	  calibrated	  for	  
Fe,	  Zn,	  protein	  and	  starch	  quality,	  as	  well	  as	  stover	  
digestibility	  components.	  (Y2)	  

ICRISAT,	  CIRAD,	  possibly	  IRD,	  
IER,	  GCP,	  other	  ARI’s	  

Newly	  released	  varieties	  meet	  
minimum	  standards	  for	  mineral	  
concentrations,	  and	  other	  grain	  
and	  stover	  qualities	  that	  can	  be	  
described	  in	  quantitative	  terms,	  
thus	  facilitating	  targeted	  use	  for	  
specific	  purposes,	  including	  
processing,	  and	  industrial	  uses.	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  1.3.1	  Sustainable	  crop	  management	  options	  
developed	  for	  specific	  types	  of	  farmers	  in	  target	  
sorghum	  production	  areas	  in	  WCA	  

Profitability	  and	  risks	  of	  hybrid	  cultivation	  options	  
evaluated	  with	  different	  types	  of	  farmers	  (e.g.	  
market	  orientation,	  gender,	  importance	  of	  
livestock	  or	  other	  sources	  of	  farm	  income)	  in	  Mali	  
(Y2)	  
Sorghum	  intensification	  options	  assessed	  with	  
farmers	  for	  specific	  production	  conditions	  (Striga	  
infestation,	  low	  soil	  fertility,	  delayed	  sowing,	  
various	  diseases)	  in	  WCA	  focusing	  on	  grain	  yield.	  
(Y3)	  
Fodder	  production	  opportunities	  of	  different	  
plant	  types	  of	  sorghum	  assessed	  with	  farmers	  in	  
comparison	  to	  alternative	  options	  (with	  CRP	  1.1,	  
and	  3.7)	  (Y3)	  
Weed	  management	  options	  for	  sorghum	  assessed	  
for	  economic,	  environmental	  and	  health	  benefits	  
and	  risks	  in	  target	  ecologies	  in	  WCA	  (Y3)	  

ICRISAT,	  NARS,	  Farmer	  
Organizations,	  NGO’s,	  Rural	  
Radios	  

Information	  on	  improved	  crop	  
production	  options	  widely	  used	  
by	  rural	  radios	  and	  others	  
providing	  farmers	  with	  
information.	  
Farmers	  generate	  income	  from	  
seed	  production	  of	  hybrids,	  and	  
their	  male	  parents.	  
Options	  for	  increased	  
availability	  of	  livestock	  fodder	  
(sorghum	  stover	  with	  improved	  
quality	  and	  intercrops)	  leads	  
farmers	  to	  experiment	  with	  
intensifying	  livestock	  
management	  for	  income,	  animal	  
traction,	  and	  manure	  availability	  	  

OT	  1.3.2	  Priority	  pest	  and	  disease	  management	  
issues	  monitored	  for	  targeted	  development	  of	  
integrated	  solutions	  	  

Sorghum	  midge	  epidemiology	  analysed	  and	  
resistance	  sources	  described	  (Y2)	  
Anthracnose	  epidemiology	  monitored	  with	  a	  
focus	  on	  areas	  with	  increasing	  rates	  of	  adoption	  
of	  modern	  cultivars	  (Y3)	  
Issues	  related	  to	  sorghum	  grain	  mold	  and	  fungal	  
toxins	  clarified	  for	  West	  African	  production	  
situations	  (Y3)	  

ICRISAT,	  NARS,	  CIRAD,	  
INTSORMIL	  

Researchers	  are	  prepared	  to	  
address	  potentially	  devastating	  
diseases	  and	  pest	  situations	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  1.4.1	  Appropriate	  seed	  supply	  models	  tested	  
for	  sorghum	  hybrids	  in	  different	  production	  
contexts	  in	  WCA,	  and	  their	  implementation	  
facilitated.	  	  

Hybrid	  seed	  production	  schemes	  refined	  to	  
ensure	  profitability	  for	  seed	  producers	  in	  Mali	  (Y2)	  
Emerging	  sorghum	  seed	  enterprises	  strengthened	  
for	  variety	  identification,	  financial	  management,	  
processing	  and	  storage	  and	  marketing	  capacity	  
(Y3)	  
Demand	  for	  seed	  of	  hybrid	  parents,	  and	  breeders’	  
seed	  of	  varieties	  increasing	  on	  a	  yearly	  basis	  to	  
meet	  targets	  (Y1,2,3)	  
Processing	  industries	  informed	  about	  hybrid	  
advantages	  for	  use	  in	  out-‐grower	  schemes	  (Y3)	  
Regulations	  on	  seed	  trade	  and	  variety	  release	  
evaluated	  for	  their	  effectiveness	  in	  enhancing	  
availability	  of	  quality	  seed	  to	  farmers	  (Y3)	  

ICRISAT,	  NARS,	  Penn	  State	  
University,	  WCA	  COP	  of	  
McKnight	  Foundation	  CCRP,	  
Farmers	  organizations	  

Growth	  of	  commercial	  seed	  
industry	  and	  increasing	  rates	  of	  
adoption	  of	  improved	  cultivars.	  

OT	  1.4.2	  Farmers’	  seed	  supply	  and	  management	  
systems	  sufficiently	  characterized	  to	  develop	  
effective	  seed	  production	  and	  marketing	  chains	  
for	  hybrid	  seed	  

Seed	  systems	  workshop	  with	  a	  wide	  range	  of	  
actors	  (Y2)	  	  
Farmers’	  seed	  networks	  in	  target	  regions	  
characterized	  for	  their	  effectiveness	  to	  ensure	  
seed	  security	  (Y3)	  
Farmers’	  trait	  preferences,	  needs	  and	  uses	  of	  
genetic	  diversity	  documented	  for	  specific	  
production	  systems	  (Y3)	  

ICRISAT,	  NARS,	  FO’s,	  Penn	  State	  
University,	  NGO’s	  and	  national	  
seed	  regulators	  

Seed	  regulations	  target	  seed	  
supply	  models	  that	  support	  seed	  
security	  and	  crop	  diversity	  
functions	  of	  seed	  systems	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  1.5.1	  Farmer	  organizations	  engaged	  in	  bulk	  
sales	  of	  grain,	  grain	  wholesalers,	  and	  others	  
buying	  bulk	  grain	  engaged	  in	  developing	  sorghum	  
hybrid	  production	  and	  marketing	  schemes	  

Different	  organizational	  forms	  for	  facilitating	  
group	  marketing	  of	  sorghum	  grain	  evaluated	  in	  
target	  regions	  and	  results	  communicated	  to	  
development	  investors	  (Y3)	  
Advantages	  of	  sorghum	  hybrids	  for	  processors	  
and	  farmers	  documented	  and	  communicated,	  in	  
the	  context	  of	  specific	  contractual	  arrangements	  
(Y3)	  
Specific	  post-‐harvest	  grain	  handling	  and	  storage	  
practices	  evaluated	  with	  farmers	  for	  their	  
effectiveness	  (Y2)	  

ICRISAT,	  possibly	  FAO&	  WFP,	  
Afrique	  Verte	  and	  other	  NGO’s,	  
Farmer	  Unions,	  and	  their	  
supporters,	  ARI	  

Grain	  merchants	  and	  processors	  
increasingly	  rely	  on	  quality	  grain	  
supplied	  by	  well-‐organized	  
farmers	  	  
Development	  investors	  replicate	  
successful	  models	  for	  initiating	  
the	  creation	  of	  farmer	  
organizations	  for	  enhancing	  
output	  and	  input	  market	  access,	  
and	  faster	  spread	  of	  locally	  
relevant	  innovations.	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  1.5.2	  Models	  for	  facilitating	  farmers’	  access	  to	  
appropriate	  inputs	  and	  financing	  evaluated	  with	  
farmer	  organizations,	  private	  input	  and	  banking	  
sectors,	  as	  well	  as	  development	  investors.	  

Different	  organizational	  forms	  for	  facilitating	  
group	  input	  purchase	  of	  fertilizer	  for	  sorghum	  
production	  evaluated	  with	  different	  types	  of	  
producers	  in	  target	  regions	  and	  results	  
communicated	  to	  development	  investors	  (Y3)	  

ICRISAT,	  possibly	  FAO&	  WFP,	  
Afrique	  Verte	  and	  other	  NGO’s,	  
Farmer	  Unions,	  and	  their	  
supporters,	  ARI	  

Development	  investors	  replicate	  
successful	  models	  for	  initiating	  
the	  creation	  of	  farmer	  
organizations	  for	  enhancing	  
output	  and	  input	  market	  access,	  
and	  faster	  spread	  of	  locally	  
relevant	  innovations.	  

OT	  1.5.3	  Processing	  characteristics	  and	  nutritional	  
value	  of	  sorghum	  hybrids	  and	  varieties	  
characterized	  

Malting	  qualities	  for	  relevant	  sorghum	  varieties	  
tested	  with	  the	  private	  sector	  in	  Nigeria	  (Y2)	  
Fe	  and	  Zn	  content	  of	  specific	  sorghum	  varieties	  
and	  processing	  options	  for	  using	  whole	  grain	  for	  
baby	  foods	  assessed	  in	  Mali	  (Y2)	  
Sorghum	  varieties	  an	  hybrids	  characterized	  for	  
quality	  flour	  production	  for	  use	  in	  industrial	  
baking,	  as	  well	  pre-‐processing	  local	  dishes	  in	  
Nigeria	  (Y3)	  	  

ICRISAT,	  NARS,	  Processing	  
industries,	  IRD,	  CIRAD,	  
INTSORMIL	  

Processors	  use	  more	  sorghum	  
grain,	  preferably	  from	  specific	  
hybrids	  and	  varieties,	  and	  are	  
thus	  promoting	  improved	  
production	  practices.	  
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PRODUCT	  LINE	  2.	  IMPROVING	  FOOD	  SECURITY	  FOR	  SUBSISTENCE	  SMALLHOLDER	  FARMERS	  IN	  AFRICA	  WITH	  PRODUCTIVE	  AND	  NUTRITIOUS	  PEARL	  MILLET	  FOOD,	  FEED	  AND	  FODDER	  PRODUCTION	  
TECHNOLOGIES.	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  2.1.1	  Consumer	  &	  producer	  demands	  for	  
specific	  traits	  &	  trade-‐offs	  between	  pearl	  millet	  
traits	  understood,	  based	  on	  continued	  analyses	  &	  
updates	  of	  baseline	  data	  sets,	  farmers	  evaluations	  
of	  technologies	  &	  targeted	  studies	  in	  target	  
countries	  in	  West	  &	  Central	  Africa	  

Monitoring	  &	  evaluation	  framework,	  &	  process	  
agreed	  for	  key	  stakeholders	  including	  CRP	  1.1	  &	  
CRP3.7	  (Y1)	  
Crop	  &	  livestock	  production	  trends,	  input	  use,	  for	  
target	  region	  documented	  (Y3)	  
Risks	  &	  opportunities	  for	  alternative	  technology	  
scenarios	  documented	  (Y4)	  

ICRISAT	  with	  assistance	  of	  IFPRI	  
&	  NARS	  in	  Burkina	  Faso,	  Mali,	  
Niger,	  Nigeria,	  &	  Senegal	  

National	  programs,	  NGOs,	  …	  
using	  the	  database	  for	  better	  
targeting	  

OT	  2.1.2	  Farmers,	  extension	  personnel,	  NGOs	  &	  
private	  input	  sector	  have	  access	  to	  a	  database	  of	  
pearl	  millet	  variety	  evaluation	  results	  by	  site	  &	  
year,	  in	  a	  user-‐friendly	  format,	  for	  decision	  
making	  in	  target	  countries	  in	  West	  &	  Central	  
Africa	  

Database	  structure	  agreed	  by	  key	  stakeholders,	  &	  
existing	  key	  datasets	  assembled	  (Y1)	  
Beta	  version	  of	  database	  accessible	  to	  users	  (Y2)	  
Database	  curation	  completed	  (annually	  from	  Y3)	  

aWhere	   National	  programs,	  NGOs,	  …	  
using	  the	  database	  for	  better	  
targeting	  

OT	  2.1.3	  Multi-‐media	  efforts	  to	  increase	  
awareness	  about	  available	  varieties	  of	  pearl	  millet	  
&	  their	  specific	  advantages	  pursued	  and	  
evaluated	  for	  its	  effectiveness	  in	  target	  countries	  
in	  West	  &	  Central	  Africa	  

Video	  on	  composting	  (Y1)	  
Communication	  campaign	  on	  integrated	  Striga	  &	  
soil	  fertility	  management	  conducted	  (Y1)	  &	  its	  
effectiveness	  evaluated	  (Y3)	  
Information	  campaign	  on	  improved	  pearl	  millet	  
varieties	  initiated	  (Y2)	  
Set	  of	  videos	  on	  integrated	  control	  of	  headminer,	  
with	  focus	  on	  bio-‐control	  agents	  (Y3)	  

ICRISAT	  with	  INRAN,	  other	  
NARS,	  FOs,	  ARIs	  &	  Agro-‐Insight	  

National	  programs,	  NGOs,	  …	  
using	  the	  database	  for	  better	  
targeting	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  2.2.1	  Diverse	  random	  mating	  breeding	  
populations	  established	  &	  improved	  for	  target	  
ecologies	  of	  pearl	  millet	  in	  West	  &	  Central	  Africa,	  
using	  a	  range	  of	  tools	  

Genotyping-‐by-‐sequencing	  platform	  for	  pearl	  
millet	  (Y1)	  
Diversified	  Genepools	  &	  Composite	  Populations	  
to	  be	  used	  for	  each	  target	  country	  identified	  &	  
full-‐sib	  (FS)	  progeny	  generation	  initiated	  (Y1)	  for	  
recurrent	  selection	  scheme	  (1	  cycle/year)	  

ICRISAT-‐Sadoré,	  NARS	  &	  ARI	  
partners	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  2.2.2	  With	  partners	  in	  African	  target	  countries	  
delineate	  target	  populations	  of	  environments	  that	  
can	  be	  addressed	  by	  focused	  variety	  development	  
programs,	  based	  on	  performance	  data,	  pest	  &	  
disease	  distribution,	  &	  key	  uses,	  in	  collaboration	  
with	  CRP	  1.1	  

Soil	  &	  agro-‐climatic	  information	  content	  of	  GIS	  
maps	  for	  target	  countries	  improved	  (Y2)	  
Pearl	  millet	  simulation	  model	  validated	  across	  3	  
sub-‐zones	  of	  sub-‐Saharan	  WCA	  (Y3)	  

ICRISAT-‐Samanko	  with	  ICRISAT-‐
Sadoré,	  ICRISAT-‐Patancheru,	  
IFPRI,	  UQ	  &	  NARS	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  

OT	  2.2.3	  Genetic	  gain	  for	  key	  traits	  (e.g.	  grain	  
yield,	  biomass	  production,	  stover	  quality,	  
photoperiod	  sensitivity)	  improved	  by	  integrating	  
new	  genetic	  tools	  with	  conventional	  recurrent	  
selection	  for	  focused	  variety	  development	  
programs	  

Genotype	  x	  environment	  interaction	  for	  key	  food	  
processing	  traits	  assessed	  (Y3)	  
Three	  years	  of	  head-‐to-‐head	  comparison	  of	  
Marker-‐assisted	  Population	  Improvement	  (MAPi)	  
with	  conventional	  full-‐sib	  recurrent	  selection	  
(FSRS)	  completed	  (Y3),	  so	  that	  2-‐year	  MET	  of	  
experimental	  varieties	  from	  each	  selection	  cycle	  
can	  be	  initiated	  

ICRISAT-‐Sadoré	  with	  UoH,	  
WACCI	  &	  NARS	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  

OT	  2.2.4	  Integrated	  selection	  tools	  for	  improving	  
adaptation/resistance	  to	  specific	  stress	  conditions	  
(e.g.	  low-‐P	  tolerance,	  Al-‐toxicity	  tolerance,	  Striga	  
resistance,	  &	  terminal	  drought	  tolerance)	  
developed	  with	  partners	  

Pearl	  Millet	  Inbred	  Germplasm	  Association	  Panel	  
(PMiGAP)	  introduced	  (Y1)	  &	  augmented	  (annually)	  
BCNAM	  population	  development	  initiated	  for	  
each	  target	  country	  (Y2)	  
Putative	  QTLs	  for	  host	  plant	  resistance	  to	  Striga	  
hermonthica	  identified	  from	  bi-‐parental	  mapping	  
populations	  &	  full-‐sib	  progeny	  sets	  (Y2)	  
Putative	  QTLs	  for	  acquisition	  of	  insoluble	  
phosphate	  identified	  (Y3)	  

ICRISAT-‐Sadoré	  with	  ICRISAT-‐
Patancheru,	  CERAAS,	  NARS,	  
WACCI	  &	  ARI	  partners	  including	  
IRD,	  UoH	  &	  DEEPI	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  

OT	  2.2.5	  Capacity	  for	  high	  throughput	  analysis	  of	  
grain	  &	  stover	  quality	  traits	  established	  in	  target	  
countries	  

Appropriate	  NIRS	  equipment	  (&	  associated	  
grinders)	  identified	  (Y1),	  introduced	  &	  calibrated	  
(Y2),	  &	  in	  use	  by	  ICRISAT	  &	  NARS	  breeding	  
programs	  (Y3)	  

ILRI	  with	  NARS	  &	  ICRISAT	   Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  2.2.6	  Breeding	  tools	  for	  efficiently	  improving	  
micronutrient	  content	  &	  bio-‐availability	  of	  dryland	  
cereals	  developed	  &	  integrated	  into	  variety	  
improvement	  programs	  for	  target	  ecologies	  

XRF	  facility	  established	  at	  ICRISAT-‐Samanko,	  
ICRISAT-‐Sadoré	  or	  ICRISAT-‐Kano,	  and	  calibrated	  
(Y2)	  
Grain	  samples	  from	  multi-‐site,	  multi-‐year	  
assessment	  of	  PMiGAP	  inbreds	  &	  testcrosses	  
evaluated	  for	  micronutrient	  content	  &	  
digestibility,	  &	  marker-‐trait	  associations	  
established	  (Y3)	  

ICRISAT-‐Samanko	  with	  ICRISAT-‐
Sadoré,	  ICRISAT-‐Kano,	  ICRISAT-‐
Patancheru,	  HKI,	  UoH,	  WACCI	  &	  
NARS	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  

OT	  2.2.7	  Experimental	  varieties	  evaluated	  
efficiently	  for	  their	  productivity,	  adaptation,	  
farmer	  acceptability	  &	  preferences,	  using	  sets	  of	  
proven,	  innovative	  tools	  

More	  effective	  national	  &	  regional	  trialing	  
systems	  (including	  on-‐station	  &	  on-‐farm	  
evaluation)	  established	  for	  pearl	  millet	  in	  WCA	  
(Y2)	  
Recommendations	  for	  additions	  to	  national	  
catalogs	  of	  recommended	  varieties	  (Y3)	  

ICRISAT-‐Sadoré	  &	  NARS	  with	  
FOs,	  WACCI	  &	  ARIs	  (including	  
UQ)	  

Pearl	  millet	  breeding	  programs	  
globally	  making	  appropriate	  use	  
of	  available	  technologies,	  
resulting	  in	  more	  rapid	  
improvement	  of	  varietal	  
resilience,	  productivity	  &	  
product	  quality	  to	  meet	  the	  
needs	  of	  rural	  households	  
dependent	  upon	  this	  crop	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  2.3.1	  Sustainable	  options	  for	  intensification	  of	  
pearl	  millet	  developed	  with	  farmers	  for	  diverse	  
production	  objectives	  to	  harness	  whole-‐farm	  
benefits,	  from	  pearl	  millet	  varietal	  improvement	  
in	  target	  production	  ecologies	  in	  West	  &	  Central	  
Africa	  

Learnings	  from	  farmer	  field	  schools	  on	  integrated	  
Striga	  soil	  fertility	  management	  published	  (Y1)	  
Effects	  of	  micronutrient	  fertilization	  (ZnSO4)	  in	  on-‐
station	  trials	  documented	  (Y2)	  &	  validated	  on-‐
farm	  (Y3)	  

ICRISAT-‐Samanko	  with	  FOs,	  
NARS,	  ICRISAT-‐Sadoré,	  ICRISAT-‐
Kano,	  ILRI,	  ARIs	  …	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  making	  greater	  
use	  of	  livestock	  manures,	  crop	  
residues,	  and	  by-‐products	  from	  
agro-‐forestry	  to	  sustain	  soil	  
health	  

OT	  2.3.2	  Options	  for	  maximizing	  benefits	  from	  
crop/livestock	  integration,	  including	  management	  
options	  for	  pearl	  millet	  fodder	  productivity	  &	  
quality,	  evaluated	  for	  their	  feasibility	  &	  their	  
effects	  on	  soil	  fertility,	  &	  optimized	  for	  specific	  
production	  ecologies	  in	  West	  &	  Central	  Africa	  in	  
collaboration	  with	  CRP	  1.1	  &	  CRP	  3.7	  

Systems	  for	  composting	  livestock	  manure	  with	  
dryland	  cereal	  residues,	  while	  reducing	  survival	  of	  
diapausing	  stem	  borer	  larvae	  &	  enhancing	  soil	  
organic	  matter,	  assessed	  at	  representative	  sites	  in	  
Senegal,	  Mali	  &	  Niger	  (Y3)	  

ICRISAT-‐Kano	  with	  ICRISAT-‐
Sadoré,	  ICRISAT-‐Samanko,	  ILRI,	  
ICRAF,	  NARS	  &	  FOs	  
Note:	  Original	  2.3.3	  merged	  
with	  2.3.7	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  making	  greater	  
use	  of	  livestock	  manures,	  crop	  
residues,	  and	  by-‐products	  from	  
agro-‐forestry	  to	  sustain	  soil	  
health	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  2.3.3	  Options	  for	  effectively	  integrating	  
management	  options	  for	  pest,	  disease	  &/or	  weed	  
(including	  Striga)	  control,	  including	  pesticide	  use,	  
developed	  with	  farmers	  for	  pearl	  millet	  in	  target	  
ecologies	  of	  West	  &	  Central	  Africa,	  &	  their	  
sustainability	  assessed	  

Donor	  parents	  for	  Striga	  &	  bruchid	  resistance,	  &	  
farmer-‐preferred	  forage	  cowpea	  variety	  recurrent	  
parents	  identified	  &	  crossed	  (Y1)	  
Pearl	  millet	  headminer	  bio-‐control	  system	  
developed	  in	  Niger	  evaluated	  from	  Senegal	  to	  
Sudan	  (Y3)	  
Forage	  cowpea	  varieties	  resistant	  to	  local	  
populations	  of	  Striga	  gesneroides	  &	  resistant	  to	  
bruchids	  available	  for	  testing	  in	  integrated	  Striga	  
&	  soil	  fertility	  management	  packages	  for	  pearl	  
millet	  in	  WCA	  (Y3)	  

ICRISAT-‐Sadoré	  with	  ICRISAT-‐
Kano,	  IITA-‐Kano,	  NARS	  &	  FOs	  	  
Note:	  Original	  2.3.2	  merged	  
with	  2.3.4	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  making	  greater	  
use	  of	  livestock	  manures,	  crop	  
residues,	  and	  by-‐products	  from	  
agro-‐forestry	  to	  sustain	  soil	  
health	  

OT	  2.3.4	  Appropriate	  machinery	  options	  to	  
improve	  labor	  efficiency	  &	  reduce	  drudgery	  of	  
pearl	  millet	  cultivation	  evaluated	  with	  farmers	  &	  
local	  machinery	  workshops	  in	  target	  countries	  in	  
West	  &	  Central	  Africa	  

Systems	  for	  sowing	  pearl	  millet	  seed	  with	  the	  
basal	  fertilizer	  (DAP	  or	  NPK)	  evaluated	  (Y1)	  
Manual	  &	  animal-‐drawn	  tools	  for	  weed	  control,	  
dust-‐mulching,	  &	  side-‐dressing	  assessed	  on-‐farm	  
(Y3)	  

NARS,	  FOs	  &	  local	  
entrepreneurs	  with	  links	  to	  
NGOs	  involved	  in	  design,	  
import/manufacture	  &	  
maintenance	  of	  appropriate	  
machinery	  for	  smallholder	  land	  
preparation,	  fertilization,	  
weeding	  &	  bird-‐scaring	  for	  pearl	  
millet	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  making	  greater	  
use	  of	  livestock	  manures,	  crop	  
residues,	  and	  by-‐products	  from	  
agro-‐forestry	  to	  sustain	  soil	  
health	  

OT	  2.3.5	  Models	  for	  effectively	  enhancing	  &	  
supporting	  farmers’	  experimentation	  &	  
innovations	  for	  increasingly	  successful	  pearl	  millet	  
production	  evaluated	  with	  farmers	  &	  
development	  partners	  in	  target	  production	  
systems	  in	  West	  &	  Central	  Africa,	  possibly	  in	  
collaboration	  with	  CRP	  1.1	  

Study	  following-‐up	  recipients	  of	  pearl	  millet	  seed	  
mini-‐packs	  completed	  for	  Burkina	  Faso,	  Mali	  &	  
Niger	  (Y2)	  
Utility	  of	  wood	  ash	  to	  enhance	  soil	  fertility	  of	  
“women’s	  fields”	  assessed	  (Y3)	  

McKnight	  CCRP	  CoP	  for	  WCA,	  
with	  ICRISAT,	  ARIs	  (including	  
PSU	  &	  UoH),	  NARS,	  NGOs	  &	  FOs	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  making	  greater	  
use	  of	  livestock	  manures,	  crop	  
residues,	  and	  by-‐products	  from	  
agro-‐forestry	  to	  sustain	  soil	  
health	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  2.4.1	  Farmers’	  seed	  supply	  &	  management	  
systems	  sufficiently	  characterized	  to	  develop	  
effective	  seed	  production	  &	  marketing	  chains	  for	  
pearl	  millet	  seed	  in	  target	  countries	  &	  production	  
systems	  in	  West	  &	  Central	  Africa	  

Seed	  systems	  workshop	  (Y2)	  
Strengthened	  linkages	  between	  research	  stations,	  
communities	  with	  off-‐season	  irrigation	  (for	  
multiplication	  of	  Breeder	  &	  Foundation	  Seed),	  FO	  
members	  involved	  in	  Certified	  Seed	  production	  &	  
private	  companies	  involved	  in	  seed	  conditioning,	  
packaging	  &	  marketing	  (Y3)	  

CORAF-‐led	  follow-‐up	  to	  WASA,	  
in	  partnership	  with	  AGRA,	  NARS,	  
FOs,	  private	  seed	  companies,	  
ARIs	  &	  ICRISAT	  

Growth	  of	  formal	  seed	  sector	  
for	  pearl	  millet	  in	  West	  &	  
Central	  Africa	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  2.4.2	  Effectiveness	  of	  specific	  seed	  regulations	  
&	  practices	  evaluated	  for	  enhancing	  seed	  
availability	  &	  farmers’	  access	  to	  appropriate	  pearl	  
millet	  varieties	  in	  target	  countries	  in	  West	  &	  
Central	  Africa	  

Draft	  regulations	  for	  “truthfully-‐labeled”	  seed	  
class	  for	  pearl	  millet	  developed,	  translated	  &	  
disseminated	  for	  comment	  (Y1)	  
Efficacy	  of	  borders	  assessed	  for	  maintenance	  of	  
pearl	  millet	  varietal	  identity	  in	  rainy	  season	  
Breeder	  Seed	  and	  Foundation	  Seed	  isolations	  
assessed	  (Y3)	  

ICRISAT-‐Sadoré	  with	  CORAF-‐led	  
follow-‐up	  to	  WASA,	  national	  
seed	  certification	  agencies,	  
NARS,	  AICPMIP,	  private	  seed	  
companies	  &	  FOs	  

Pearl	  millet	  producers	  in	  West	  &	  
Central	  Africa	  regularly	  
purchasing	  seed	  of	  improved	  
cultivars	  adapted	  to	  their	  needs	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  2.5.1	  Appropriate	  machinery	  options	  to	  
improve	  stover,	  feed	  &	  food	  quality,	  &	  reduce	  
drudgery	  of	  dryland	  cereal	  postharvest	  handling	  &	  
processing,	  evaluated	  with	  farmers	  &	  local	  
machinery	  workshops	  in	  target	  countries	  in	  West	  
&	  Central	  Africa	  

FO	  members	  trained	  in	  maintenance	  of	  imported	  
grain	  milling	  equipment	  (Y1)	  
FO	  members	  trained	  in	  maintenance	  of	  locally-‐
manufactured	  threshers	  &	  seed	  cleaning	  
equipment	  (Y2)	  
Forage	  choppers	  tested	  with	  farmer	  organizations	  
at	  representative	  sites	  (Y3)	  

FOs,	  NARS	  &	  local	  
entrepreneurs	  with	  links	  to	  
NGOs	  involved	  in	  design,	  
manufacture	  &	  maintenance	  of	  
appropriate	  machinery	  for	  
threshing,	  cleaning	  &	  milling	  
grain,	  &	  chopping	  fodder	  

Increase	  in	  portion	  of	  pearl	  
millet	  grain	  &	  stover	  that	  is	  
marketed,	  &	  use	  of	  these	  as	  
inputs	  in	  livestock-‐based	  
enterprises	  

OT	  2.5.2	  Options	  for	  implementing	  warehouse	  
receipt	  systems,	  as	  well	  as	  options	  for	  linking	  
them	  to	  input	  supply	  for	  subsistence	  farmers	  
evaluated	  for	  their	  effect	  on	  farmers’	  income	  &	  
food	  security	  with	  development	  partners	  in	  target	  
countries	  in	  West	  &	  Central	  Africa	  

Sites	  using	  warrantage	  systems	  for	  dryland	  cereals	  
in	  Western	  &	  Central	  Africa	  identified	  (Y1)	  
Survey	  of	  warrantage	  systems	  for	  dryland	  cereals	  
(sorghum	  &	  pearl	  millet)	  in	  Western	  &	  Central	  
Africa	  (Y3)	  

ICRISAT	  with	  NARS,	  ARIs	  &	  FOs	   Improved	  profitability	  of	  
marketing	  pearl	  millet	  grain	  &	  
stover	  

OT	  2.5.3	  Options	  for	  linking	  livestock	  owners	  to	  
predictable	  milk	  markets	  evaluated	  with	  farmers	  
&	  milk	  marketers	  (consumers)	  &	  their	  
development	  partners	  in	  target	  ecologies	  &	  
countries	  in	  West	  &	  Central	  Africa	  

Survey	  to	  assess	  peri-‐urban	  milk	  demand	  in	  the	  
Sahelian	  &	  Sudanian	  zones	  of	  WCA	  (Y2)	  

ICRISAT	  with	  NARS,	  ARIs,	  FOs	  &	  
local	  dairy	  industry	  

Increased	  use	  of	  purchased	  
inputs	  in	  production	  of	  pearl	  
millet	  grain	  &	  stover	  as	  a	  result	  
of	  improved	  access	  &	  
purchasing	  power	  
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PRODUCT	  LINE	  3	  –	  DROUGHT	  TOLERANT,	  HIGHLY	  PRODUCTIVE	  MULTI-‐USE	  SORGHUM	  VARIETIES	  AND	  HYBRIDS	  FOR	  FOOD	  AND	  PROCESSING	  USES	  IN	  THE	  DRY	  LOWLANDS	  OF	  EAST	  AFRICA.	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  3.1.1:	  Experiences	  of	  farmers	  experimenting	  
with	  hybrid	  cultivation	  and	  of	  early	  adopters	  
monitored	  to	  quantify	  benefits	  and	  potential	  risks	  
of	  hybrid	  cultivation.	  

Practicality	  of	  producing	  basic	  seed	  of	  released	  
sorghum	  hybrids	  established	  and	  shared	  with	  
seed	  industry	  (Y1)	  
Innovation	  platforms	  that	  link	  companies	  
producing	  hybrid	  seed	  with	  farmers	  and	  output	  
market	  established	  in	  two	  countries	  for	  piloting	  
(Y2)	  
A	  computer	  based	  tool	  developed	  and	  used	  to	  
track	  and	  monitor	  introduction,	  adoption,	  impact/	  
benefits	  and	  potential	  risks	  of	  hybrid	  cultivation	  in	  
targeted	  areas	  (Y3)	  

ICRISAT	  and	  Private	  sector	  
(seed,	  grain	  buyers	  and	  
processors)	  	  

Increased	  confidence	  by	  farmers	  
on	  hybrid	  productivity	  and	  
benefits	  
Farmers	  increase	  sorghum	  land	  
area	  as	  they	  embrace	  hybrid	  
production	  	  

OT	  3.1.2:	  Advantages	  and	  consequences	  of	  hybrid	  
cultivation	  communicated	  effectively	  to	  target	  
stakeholders	  	  

Multi-‐dimensional	  indicators	  of	  adoption	  of	  
hybrid	  technology	  and	  impact	  in	  terms	  of	  
productivity,	  equity,	  income,	  profitability,	  food	  
and	  nutrition	  security	  developed	  and	  tracked	  on	  
the	  platforms	  (Y3)	  	  
A	  participatory	  data	  collection	  on	  early	  adoption	  
of	  hybrids	  conducted	  and	  advantages	  of	  hybrid	  
cultivation	  documented	  and	  communicated	  (Y3)	  	  

ICRISAT,	  NARS	  	   Industry	  can	  access	  better	  
quality	  grain	  and	  in	  large	  
volumes	  as	  a	  result	  of	  increased	  
productivity	  and	  specialized	  
hybrid	  farming	  	  

OT	  3.1.3:	  Specific	  communication	  tools	  and	  
channels	  evaluated	  for	  their	  effectiveness	  in	  
reaching	  farmers	  and	  other	  key	  audiences	  to	  
facilitate	  adoption	  of	  hybrids	  

New	  tools	  to	  capture	  data	  such	  as	  CAPI,	  PRA	  
innovations	  to	  complement	  baseline,	  spatial	  
analyses	  such	  as	  ESRI,	  aWhere	  and	  GIS	  evaluated	  
for	  their	  suitability	  to	  enhance	  research	  efficiency	  
in	  economic	  and	  social	  analysis	  	  
New	  communication	  channels	  identified	  used	  in	  
reaching	  farmers	  with	  hybrid	  technology	  	  
Documentation	  of	  the	  effectiveness	  of	  the	  new	  
tools	  and	  channels	  completed	  and	  disseminated	  
(Y3)	  

ICRISAT,	  awhere	  and	  GIS	  unit	  at	  
ICRAF	  	  

Communication	  specialists	  and	  
extension	  use	  more	  efficient	  
and	  effective	  tools	  to	  create	  
awareness	  on	  hybrid	  technology	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  3.2.1:	  Heterotic	  pools	  
established/confirmed/enhanced	  for	  main	  target	  
group	  of	  hybrids.	  

Genetic	  diversity	  of	  publicly	  available	  hybrid	  
parents	  estimated	  using	  a	  large	  number	  of	  
markers	  distributed	  across	  the	  sorghum	  genome	  
(Y2)	  
Functional	  heterotic	  groups	  for	  ESA	  sorghum	  
hybrid	  breeding,	  as	  well	  as	  parental	  germplasm	  
pools	  based	  on	  these	  groups	  with	  short	  plant	  
height,	  desirable	  large	  white	  non	  tannin	  grain	  
types	  developed	  targeting	  multiple	  uses	  (Y3)	  

ICRISAT	  and	  NARS	   Breeders	  are	  more	  informed	  on	  
parent	  selection	  and	  on	  
potentials	  of	  the	  resulting	  of	  
hybrids	  	  
Breeders	  are	  accessing	  genetic	  
diversity	  information	  and	  are	  
better	  informed	  when	  planning	  
breeding	  activities	  

OT	  3.2.2:	  Superior	  hybrids	  developed	  with	  
adaptation	  to	  DL	  and	  with	  end	  users	  quality	  traits	  	  

Parental	  materials	  identified	  with	  attributes	  of	  
midge	  resistance,	  drought	  tolerance	  and	  multiple	  
uses	  traits	  	  
100-‐150	  Experimental	  hybrids	  developed	  and	  
preliminary	  testing	  conducted	  in	  one	  site	  for	  each	  
of	  the	  four	  target	  countries	  in	  sites	  representing	  
the	  DL	  for	  drought	  and	  midge	  resistance	  screening	  	  
50-‐70	  experimental	  hybrids	  evaluated	  in	  at	  least	  
two	  sites	  per	  target	  country	  for	  further	  screening	  
for	  drought,	  midge	  and	  striga	  resistance	  (Y3)	  	  

ICRISAT,	  NARS	  breeders,	   National	  breeders	  will	  access	  
diversified	  experimental	  hybrids	  
for	  evaluation	  in	  the	  targeted	  
environments	  	  

OT	  3.2.3:	  Farmer	  preferred	  hybrids	  identified	  for	  
dissemination	  in	  target	  production	  ecologies	  

Two	  sets	  each	  with	  25-‐36	  of	  available	  
experimental	  hybrids	  targeting	  the	  dry	  lowlands	  
and	  the	  sub-‐humid	  environment	  composed	  and	  
evaluated	  in	  advance	  d	  trials	  in	  the	  4	  target	  
countries	  (Y2)	  
Multi	  Environment	  trials	  conducted	  in	  the	  4	  target	  
countries	  and	  adaptability	  and	  stability	  in	  
performance	  established	  (Y3)	  
At	  least	  5-‐8	  hybrids	  identified	  and	  Participatory	  
Hybrid	  Selection	  conducted	  with	  farmers	  and	  
industry	  targeting	  release	  for	  the	  identified	  agro	  
ecologies	  in	  the	  4	  countries	  (Y3)	  

ICRISAT,	  seed	  industry	  and	  NARS	   Farmer	  options	  and	  choices	  
improved	  on	  cultivars	  choices	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  3.2.4:	  Early	  generation	  materials	  of	  sorghum	  
with	  adaptable	  and	  resistance	  to	  chronic	  biotic	  
and	  abiotic	  stresses	  developed	  	  

Segregating	  breeding	  populations	  developed	  
using	  parental	  lines	  with	  earliness,	  stay	  green	  and	  
grain	  quality	  characteristics	  preferred	  by	  end	  
users	  available	  for	  advancing	  by	  NARS	  breeders	  
targeting	  the	  DL	  and	  SH	  agro	  ecologies	  (Y2)	  
Diversified	  breeding	  populations	  and	  parental	  
lines	  with	  multiple	  disease	  and	  pests	  (midge)	  
resistance	  and	  with	  end	  users	  desired	  quality	  
attributes	  developed	  in	  partnerships	  with	  NARS	  
(Y2)	  
Introgression	  of	  striga	  resistance	  QTLs	  into	  elite	  
and	  farmer	  /industry	  preferred	  varieties	  initiated	  
following	  a	  proof	  of	  concept	  and	  success	  in	  using	  
MAS	  in	  developing	  striga	  resistant	  varieties	  (Y1)	  

ICRISAT,	  NARS	  and	  seed	  industry	  	   National	  breeders	  will	  access	  
diversified	  experimental	  hybrids	  
for	  evaluation	  in	  the	  targeted	  
environments	  	  

OT	  3.2.5	  Advanced	  generations	  of	  sorghum	  with	  
resistance	  to	  striga,	  midge	  and	  drought	  and	  with	  
multiple	  end	  uses	  evaluated	  for	  stability	  and	  
adaptability	  	  

Two	  sets	  each	  with	  25-‐36	  of	  available	  advanced	  
lines	  targeting	  the	  dry	  lowlands	  and	  the	  sub-‐
humid	  environment	  composed	  and	  evaluated	  in	  
advanced	  trials	  in	  the	  4	  target	  countries	  (Y2)	  
Multi	  Environment	  trials	  conducted	  in	  the	  4	  target	  
countries	  to	  establish	  adaptability	  and	  stability	  in	  
performance	  established	  (Y3)	  
At	  least	  5-‐8	  varieties	  identified	  and	  Participatory	  
Variety	  Selection	  conducted	  with	  farmers	  and	  
industry	  targeting	  release	  for	  the	  identified	  agro	  
ecologies	  in	  the	  4	  countries	  (Y3)	  

ICRISAT,	  seed	  industry	  and	  NARS	   National	  and	  private	  sector	  
breeders	  will	  access	  diversified	  
experimental	  hybrids	  for	  
evaluation	  in	  the	  targeted	  
environments	  and	  will	  
contribute	  more	  effectively	  to	  
the	  communities	  	  

OT	  3.2.6	  Improved	  multiple	  use	  sorghum	  hybrids	  
and	  varieties	  with	  adaptation	  to	  key	  biotic	  and	  
abiotic	  stresses	  available	  for	  release	  	  

On	  station	  and	  on	  farm	  data	  synthesized	  to	  meet	  
regulatory	  requirements	  for	  release	  in	  at	  least	  1	  of	  
the	  target	  countries	  (Y2)	  
Seed	  production	  practicality	  for	  the	  elite	  sorghum	  
for	  multiple	  uses	  hybrids	  established	  (Y2)	  
NPT	  and	  DUS	  conducted	  for	  either	  a	  hybrid	  or	  
variety	  and	  a	  release	  proposal	  developed	  and	  
submitted	  in	  at	  least	  one	  of	  the	  countries	  (Y3)	  
Breeder	  seed	  quantities	  for	  the	  released	  hybrid	  or	  
variety	  available	  for	  further	  multiplication	  (Y3)	  

NARS	  breeders,	  industry,	  
ICRISAT	  	  

Farmers’	  choices	  on	  cultivar	  
options	  increased.	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  3.3.1	  Profitability	  of	  input	  use	  for	  hybrid	  
cultivation	  evaluated	  in	  target	  production	  
systems,	  including	  under	  a	  wide	  range	  of	  
constraints:	  such	  as	  Striga	  infestation,	  low	  soil	  
fertility,	  delayed	  sowing	  and	  high	  weed	  pressure,	  
water	  logging,	  terminal	  drought,	  various	  diseases	  
and	  intercropping	  options	  

Integrated	  practices	  for	  hybrids	  with	  Striga	  and	  
soil	  fertility	  management	  tested	  with	  farmers	  in	  at	  
least	  two	  countries	  (Y2)	  
Agronomic	  and	  economic	  data	  analyses	  
conducted	  to	  determine	  the	  most	  effective	  and	  
economic	  options	  for	  dissemination	  (Y3)	  
Farmer	  participatory	  evaluation	  of	  three	  identified	  
weed	  management	  options	  conducted	  (Y3)	  to	  
determine	  their	  efficiency	  and	  cost	  effectiveness	  
(Y3)	  	  

ICRISAT	  and	  NARS	   Farmers	  participating	  in	  
validation	  of	  integrated	  
technologies	  are	  able	  to	  
determine	  best	  bet	  
management	  options	  

OT	  3.3.2	  Benefits	  and	  risks	  of	  hybrid	  cultivation	  
options	  evaluated	  with	  different	  types	  of	  farmers	  
(e.g.	  market	  oriented,	  gender,	  importance	  of	  
livestock	  or	  other	  sources	  of	  farm	  income)	  

Prototypes	  for	  mechanization	  tools	  especially	  for	  
small	  scale	  subsistence	  farmers	  for	  row	  planting	  
and	  weeding	  availed	  and	  manufactured	  by	  
artisans	  (Y2)	  	  
On	  farm	  participatory	  evaluation	  of	  the	  
mechanization	  tools	  and	  their	  efficiency	  and	  cost	  
effectiveness	  tested	  (Y3)	  

NARS,	  ICRISAT	  and	  farmers	  	   Farmer	  groups	  categories	  have	  
access	  to	  appropriate	  and	  
relevant	  farm	  mechanization	  
tools	  and	  their	  farming	  is	  more	  
efficient	  	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  3.4.1	  Reliable	  and	  profitable	  hybrid	  seed	  
production	  schemes	  developed	  with	  stakeholders	  
for	  target	  production	  systems	  

Practicality	  of	  producing	  basic	  seed	  of	  elite/	  
released	  hybrids	  tested	  with	  stakeholders	  (e.g.	  
seed	  companies)	  documented	  and	  shared	  broadly	  	  
At	  least	  2	  seed	  delivery	  models	  identified	  to	  be	  
most	  effective	  and	  efficient	  adopted	  for	  
disseminating	  quality	  seed	  of	  hybrids	  in	  each	  of	  
the	  target	  countries	  	  

	   Actors	  in	  seed	  delivery	  learn	  
lessons	  and	  improve	  their	  
delivery	  system	  for	  more	  
effectiveness	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  3.4.2	  Farmers’	  seed	  supply	  and	  management	  
systems	  sufficiently	  characterized	  to	  develop	  
effective	  seed	  production	  and	  marketing	  chains	  
for	  hybrids	  

A	  rapid	  appraisal	  conducted	  on	  farmers	  seed	  
supply	  and	  management	  systems	  and	  their	  
suitability	  for	  hybrid	  seed	  production	  documented	  
(Y2)	  	  
Innovations	  on	  how	  to	  improve	  the	  local	  seed	  
production	  and	  marketing	  system	  discussed	  with	  
farmers	  and	  other	  stakeholders	  to	  establish	  
possibilities	  of	  accommodating	  hybrid	  seed	  
production	  (Y3)	  

NARS,	  ICRISAT	  and	  farmers	   Farmers	  systems,	  role	  and	  
effectiveness	  in	  seed	  delivery	  is	  
improved	  	  

OT	  3.4.3	  Emergence	  of	  hybrid	  seed	  enterprises	  
supported	  and	  their	  development	  documented	  

At	  least	  four	  seed	  companies	  operating	  regionally	  
and	  4	  operating	  locally	  in	  the	  targeted	  countries	  
identified	  to	  fast	  track	  hybrid	  seed	  production	  (Y2)	  	  
A	  sorghum	  hybrid	  seed	  platform	  established	  with	  
representing	  companies	  drawn	  from	  the	  four	  
target	  countries	  (Y3)	  	  
Seed	  money	  provided	  to	  initiate	  the	  functioning	  
of	  the	  platform	  and	  sustainability	  plans	  for	  the	  
platform	  articulated	  and	  documented	  (Y3)	  

ICRISAT,	  NARS,	  NGOs,	  	   Policy	  makers	  on	  seed	  more	  
informed	  about	  the	  importance	  
of	  the	  finger	  millet	  subsector	  
and	  are	  more	  likely	  to	  create	  a	  
more	  favourable	  policy	  
environment	  for	  the	  crop	  	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  3.5.1	  Farmer	  organizations	  engaged	  in	  bulk	  
sales	  of	  grain,	  grain	  wholesalers,	  and	  others	  
buying	  bulk	  grain	  engaged	  in	  testing	  sorghum	  
hybrid	  production	  and	  marketing	  schemes	  	  

Producer	  marketing	  groups	  (PMGs)	  availed	  with	  
basic	  seed	  of	  hybrids	  and	  popular	  varieties	  to	  
evaluate	  productivity	  in	  high	  potential	  and	  
marginal	  environments	  (Y2)	  
Labor-‐saving	  and	  low-‐cost	  options	  for	  harvesting	  
and	  post	  -‐	  harvest	  handling	  identified	  and	  
acquired	  for	  PMG	  for	  improving	  grain	  cleanliness	  	  
Participatory	  testing	  of	  post-‐harvest	  equipment	  
conducted	  with	  farmers	  including	  women	  in	  each	  
of	  the	  targeted	  countries	  to	  ensure	  practicality	  
and	  utility	  by	  both	  gender	  
At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  processors	  and	  traders	  
established	  to	  discuss	  marketing	  opportunities	  
and	  pricing	  for	  cleaned	  grain	  	  

Private	  sector,	  ICRISAT	  and	  
NARS	  

Farmers	  saved	  labour	  from	  post	  
harvesting	  handling	  used	  in	  
other	  productive	  activities	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  3.5.2	  Models	  for	  facilitating	  farmers’	  access	  to	  
inputs	  and	  finances	  identified	  and	  evaluated	  

At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  agro	  dealer	  or	  input	  suppliers	  
and	  grain	  buyers	  established	  to	  enhance	  input	  
access	  and	  marketing	  opportunities	  
Finance	  and	  credit	  institutions	  identified	  and	  at	  
least	  one	  platform	  linking	  farmers	  to	  financial	  
institutions	  and	  grain	  buyers	  established	  in	  each	  
target	  country	  to	  enhance	  input	  and	  output	  
markets	  
Contractual	  arrangements	  between	  farmers/	  
farmer	  groups/	  PMG	  with	  input	  suppliers	  and	  
financial	  institutions	  monitored	  	  

ICRISAT	  Private	  sector	  	   Farmers	  have	  market	  linkages	  
options	  and	  diversified	  products	  
Farmers	  experience	  increased	  
production	  and	  profitability	  as	  a	  
result	  of	  accessing	  finance	  for	  
input	  purchase	  	  
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PRODUCT	  LINE	  4.	  IMPROVING	  NUTRITIONAL	  SECURITY	  WITH	  PRODUCTIVE	  AND	  NUTRITIOUS	  FINGER	  MILLET	  PRODUCTION	  TECHNOLOGIES	  FOR	  EAST	  AND	  SOUTHERN	  AFRICA.	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  4.1.1	  Multimedia	  and	  communication	  channels	  
to	  increase	  awareness	  about	  food,	  nutritional	  and	  
income	  security	  garnered	  from	  finger	  millet	  
production,	  marketing	  and	  consumption	  	  

Communication	  products	  on	  food,	  nutritional	  and	  
income	  benefits	  developed	  (Y1)	  
At	  least	  three	  platforms	  developed	  for	  different	  
stakeholders	  in	  each	  country	  to	  share	  the	  
packaged	  information	  (Y1)	  
At	  least	  three	  dissemination	  channels	  identified	  
and	  used	  by	  the	  two	  countries	  to	  reach	  a	  least	  
three	  stakeholder	  groups	  (Y2)	  

ICRISAT	  	   Stakeholders	  have	  increased	  
awareness	  on	  the	  food,	  
nutritional	  and	  income	  
attributes	  of	  finger	  millet	  	  

OT	  4.1.2	  Research	  gaps	  at	  country	  and	  regional	  
level	  established	  to	  facilitate	  research	  and	  
development	  priority	  setting	  along	  the	  value	  chain	  	  

Stakeholders	  are	  engaged	  in	  identification	  of	  
research	  gaps	  in	  target	  countries	  (Y1)	  	  
Baseline	  data	  on	  traits	  required	  by	  farmers,	  
industry	  and	  consumers	  collected,	  synthesized	  
and	  presented	  to	  stakeholders	  (Y1)	  
Priorities	  for	  finger	  millet	  research	  and	  
development	  defined	  and	  communicated	  to	  SRO	  
for	  harmonization	  and	  refinement	  	  

ICRISAT,	  ASARECA	  and	  NARS	  	   Research	  and	  Development	  
stakeholders	  are	  more	  clear	  on	  
priorities	  for	  appropriate	  
focusing	  and	  targeting	  of	  
resources	  	  

OT	  4.1.3	  Database	  and	  information	  synthesized	  
and	  presented	  in	  user	  friendly	  language	  and	  
format	  to	  processors	  and	  other	  private	  and	  public	  
sector	  stakeholders	  	  

Existing	  information	  on	  technologies,	  innovations	  
and	  best	  bet	  practices	  and	  knowledge	  in	  the	  2	  
countries	  identified	  and	  packaged	  	  
At	  least	  three	  information	  packages	  for	  different	  
audiences	  developed	  in	  user	  friendly	  languages	  in	  
each	  country	  (Y2)	  
Consumers	  and	  producer	  demands	  for	  specific	  
traits	  understood	  based	  on	  thorough	  baseline	  
data	  set	  generated	  from	  all	  stakeholders	  along	  the	  
value	  chain	  

ICRISAT,	  Global	  Diversity	  and	  
NARS	  

Processors	  and	  other	  
stakeholders	  are	  well	  informed	  
on	  types	  of	  products	  that	  are	  
needed	  by	  consumers	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  4.2.1	  Agro	  ecologies	  and	  recommendation	  
domains	  delineated	  and	  characterized	  for	  
informed	  and	  targeted	  breeding,	  evaluation,	  
dissemination	  and	  scaling	  out	  using	  benchmark	  
test	  sites	  and	  identification	  of	  areas	  for	  
dissemination	  and	  scaling	  out	  of	  technologies	  	  

GIS	  maps	  developed	  (based	  on	  biophysical	  data)	  
to	  demonstrate	  areas	  for	  technology	  and	  
innovation	  testing,	  dissemination	  and	  scaling	  out	  
(Y1)	  
Breeding	  targets	  identified	  for	  at	  least	  2-‐3	  major	  
agro	  -‐	  ecologies	  where	  finger	  millet	  is	  produced	  
and	  adapted	  	  
Test	  sites	  identified,	  characterized	  and	  stratified	  
to	  provide	  researchers	  with	  benchmark	  sites	  for	  
technology	  testing	  	  

ICRISAT,	  Global	  Diversity	  and	  
NARS	  

Breeders	  increase	  efficiency	  by	  
focusing	  on	  the	  most	  important	  
agro	  ecology	  and	  by	  using	  a	  few	  
benchmark	  sites	  that	  are	  well	  
characterized	  	  

OT	  4.2.2	  Germplasm	  collection	  gaps	  established	  
for	  targeted	  collection	  and	  detailed	  genetic	  
diversity	  information	  generated	  using	  
morphological	  and	  molecular	  tools	  for	  
characterization	  

Finger	  millet	  germplasm	  collection	  gaps	  
identified	  in	  the	  2	  targeted	  countries	  and	  
collection	  missions	  organized	  to	  fill	  gaps	  (Y2)	  	  
Finger	  millet	  germplasm	  collated	  and	  
characterization	  conducted	  in	  and	  using	  
morphological	  and	  appropriate	  molecular	  
tools	  (Y3).	  	  
Trait	  specific	  germplasm	  assembled	  /grouped	  and	  
evaluated	  to	  determine	  adaptability,	  yield	  
potentials,	  resistance	  to	  biotic	  and	  abiotic	  
stresses,	  quality	  and	  end	  uses	  (Y3)	  

ICRISAT,	  Global	  Diversity	  and	  
NARS	  

Breeders	  are	  accessing	  robust	  
genetic	  diversity	  information	  
and	  are	  better	  able	  to	  plan	  
breeding	  activities	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  4.2.3	  Stable	  sources	  of	  finger	  millet	  blast	  and	  
striga	  resistance	  identified	  	  

Finger	  millet	  striga	  endemic	  areas	  identified	  for	  
use	  as	  hot	  spot	  sites	  for	  screening	  (Y1)	  	  
45	  to	  60	  available	  blast	  resistance	  sources	  
evaluated	  for	  two	  seasons	  at	  hot	  spots	  sites	  
chosen	  to	  represent	  key	  agro	  ecologies	  and	  where	  
blast	  reaction	  has	  not	  been	  characterized	  (Y3)	  	  
About	  40	  to	  50	  available	  striga	  resistance	  sources	  
and	  farmer	  varieties	  evaluated	  for	  2	  seasons	  in	  
hot	  spot	  sites	  in	  Ethiopia	  and	  Uganda	  chosen	  to	  
represent	  the	  three	  key	  agro	  ecologies	  (Y3)	  
About	  20-‐25	  lines	  selected	  for	  striga	  and	  blast	  
resistance	  and	  evaluated	  in	  hot	  spot	  sites	  to	  
determine	  lines	  with	  resistance	  to	  both	  stresses	  	  

ICRISAT,	  Global	  Diversity	  and	  
NARS	  

Breeders	  using	  a	  characterized	  
and	  broadened	  finger	  millet	  
genetic	  resource	  base	  are	  more	  
efficient	  and	  effective	  crop	  
improvement	  programs	  
Pathologist	  understand	  and	  
access	  new	  sources	  of	  resistance	  
and	  use	  these	  in	  selection	  for	  
blast	  and	  striga	  resistance	  	  

OT	  4.2.4	  Finger	  millet	  varieties	  identified	  for	  
drought	  resistant	  and	  desired	  head	  and	  grain	  
characteristics	  

Morphological	  data	  from	  the	  available	  finger	  
millet	  core	  collection	  of	  400-‐500	  accessions	  
grouped	  by	  maturity,	  and	  3	  maturity	  groups	  
evaluated	  in	  an	  off	  season	  nursery	  with	  drought	  
imposed	  at	  flowering	  in	  Uganda	  and	  Ethiopia	  (Y2)	  
40-‐50	  lines	  selected	  identified	  from	  the	  3	  maturity	  
groups	  evaluated	  in	  one	  site	  each	  (in	  Ethiopia	  and	  
Uganda	  )	  for	  drought	  tolerance,	  adaptation	  to	  
target	  production	  environments	  and	  for	  desired	  
agronomic,	  head,	  grain	  and	  nutritional	  
characteristic	  (Y3)	  

ICRISAT,	  Global	  Diversity	  and	  
NARS	  

Breeders	  access	  broader	  sources	  
of	  drought	  resistance,	  
agronomic,	  adaptation	  and	  
quality	  traits	  

OT	  4.2.5	  Breeding	  populations	  and	  lines	  
developed	  with	  resistance	  to	  drought	  and	  
problem	  soils	  as	  well	  as	  resistance	  to	  striga	  and	  
blast	  and	  with	  farmer	  /	  end-‐user	  preferred	  traits	  

Blast	  and	  striga	  resistant	  and	  drought	  tolerant	  
lines	  and	  farmer	  preferred	  varieties	  from	  the	  
target	  countries	  and	  regions	  identified	  and	  
breeding	  populations	  developed	  (Y2)	  
About	  40	  to	  50	  lines	  including	  those	  with	  
resistance	  to	  striga	  and	  blast	  resistance	  evaluated	  
in	  problem	  soils	  (degraded	  and	  acidic	  soils)	  
representing	  the	  diverse	  soil	  conditions	  in	  key	  
agro	  ecologies	  (Y3)	  

ICRISAT	  and	  NARS	  	   Breeders	  using	  diverse	  sources	  
of	  disease	  resistance,	  stress	  
tolerance,	  and	  grain	  quality	  are	  
able	  to	  develop	  better	  adapted	  
varieties	  and	  with	  stable	  
performance	  
Breeders	  are	  able	  to	  sustainably	  
develop	  materials	  that	  combine	  
a	  number	  of	  traits	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  4.2.6	  High	  yielding	  varieties	  tested	  in	  regional	  
multi-‐environment	  trials	  (MET)	  in	  representative	  
sites	  of	  the	  targeted	  agro-‐ecologies	  in	  the	  target	  
countries	  to	  establish	  adaptability	  and	  stability	  in	  
performance	  	  

A	  set	  of	  25-‐36	  finger	  millet	  elite	  materials	  with	  
resistance	  to	  striga,	  blast	  drought	  and	  problem	  
soils	  composed	  (Y2)	  
A	  regional	  finger	  millet	  variety	  trial	  with	  25-‐36	  
evaluated	  for	  two	  seasons	  in	  three	  sites	  for	  each	  
of	  the	  two	  target	  countries	  (Y3)	  	  
MET	  data	  collated	  for	  joint	  analysis	  and	  
interpretation	  by	  breeders	  undergoing	  MET	  data	  
analysis	  to	  establish	  stability	  and	  adaptability	  in	  
performance	  

ICRISAT	  and	  NARS	   Breeders	  and	  farmers	  will	  have	  
increased	  in	  materials	  that	  are	  
targeted	  for	  release	  	  
Farmers	  preferred	  varieties	  
identified	  for	  proposing	  into	  the	  
release	  system	  	  

OT	  4.2.7	  Grain	  quality	  characteristics	  and	  
nutritional	  attributes	  of	  improved	  varieties	  
determined,	  published	  and	  shared	  with	  
stakeholders	  

15	  -‐20	  best	  performing	  varieties	  milestone	  
increased	  for	  micronutrient	  analyses	  and	  profiling	  
(Y1)	  
Grain	  quality	  analysis	  conducted	  for	  15-‐20	  elite	  
and	  farmers	  /	  industry	  preferred	  varieties	  (Y2)	  
Communication	  products	  on	  nutritional	  status	  of	  
improved	  finger	  millet	  developed	  and	  shared	  with	  
stakeholders	  and	  farmers	  in	  the	  two	  countries	  and	  
also	  across	  the	  region	  (Y3)	  

NARS,	  ICRISAT	  and	  industry	  	   Farmers	  who	  are	  better	  
informed	  of	  the	  nutritional	  
profile	  of	  the	  varieties	  can	  use	  
that	  to	  negotiate	  for	  better	  
pricing	  with	  output	  market	  

OT	  4.2.8	  Partners	  supported	  with	  data	  required	  by	  
regulatory	  system	  to	  facilitate	  variety	  release	  	  

At	  least	  3-‐6	  varieties	  that	  meet	  industry	  and	  
farmer	  grain	  and	  product	  quality	  preferences	  
identified	  by	  each	  target	  countries	  	  
Participatory	  Variety	  Selection	  conducted	  using	  at	  
most	  8	  varieties	  and	  data	  collected,	  synthesized	  
and	  presented	  to	  seed	  regulatory	  system	  (Y3)	  	  
Seed	  regulatory	  requirements	  understood	  for	  
each	  country	  and	  on	  station	  and	  on	  farm	  data	  
synthesized	  and	  presented	  to	  the	  seed	  release	  
committee	  (Y3)	  	  

NARS	  breeders	  and	  seed	  
certification	  agencies	  	  

Breeders	  are	  able	  to	  sustainably	  
develop	  and	  release	  materials	  
that	  combine	  a	  number	  of	  traits	  
Farmers	  are	  able	  to	  adopt	  and	  
grow	  improved	  varieties	  that	  
have	  quality	  attributes	  required	  
by	  industry	  
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OT	  4.2.9	  Communication	  products	  and	  
information	  on	  improved	  varieties	  for	  targeted	  
agro	  ecologies	  and	  end	  users	  preferences	  
developed	  and	  disseminated	  

Information	  needs	  along	  the	  finger	  millet	  value	  
chain	  identified	  during	  finger	  millet	  field	  days	  and	  
meetings	  	  
A	  least	  3	  communications	  products	  each	  with	  a	  
key	  message	  on	  varieties,	  crop	  husbandry,	  end	  
uses	  and	  nutritional	  attributes	  developed	  and	  
shared	  with	  stakeholders	  (Y3)	  
At	  least	  three	  platforms	  developed	  for	  different	  
stakeholders	  in	  each	  country	  to	  share	  the	  
packaged	  information	  (Y3)	  	  
Communication	  products	  translated	  into	  user	  
friendly	  languages	  for	  sharing	  with	  a	  broader	  
stakeholder	  group	  (Y3)	  

ICRISAT	  and	  NARS	  	   Industry,	  consumers	  and	  
farmers	  better	  informed	  on	  
available	  varieties	  for	  
processing,	  consumption	  and	  
production	  	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  
improved	  varieties	  and	  hybrids	  
OT	  4.3.1	  Weed	  management	  options	  including	  
herbicides	  assessed	  with	  farmers	  for	  targeted	  
agro	  ecologies	  	  

Three	  to	  four	  practices	  integrating	  herbicide	  use	  
with	  complementary	  management	  practices	  for	  
effective	  control	  of	  weeds	  identified	  and	  verified	  
on	  station	  (Y1)	  
Farmer	  participatory	  evaluation	  of	  three	  identified	  
weed	  management	  options	  conducted	  to	  
determine	  their	  efficiency	  and	  cost	  effectiveness	  
(Y3)	  

ICRISAT	  and	  NARS	   Farmers	  participating	  in	  
validation	  of	  integrated	  
technologies	  are	  able	  to	  
determine	  best	  bet	  
management	  options	  

OT	  4.3.2	  Options	  for	  appropriate	  and	  affordable	  
mechanization	  tools	  to	  improve	  labor	  efficiency	  
and	  minimize	  drudgery	  for	  farm	  production	  
evaluated	  with	  farmers	  and	  fabricators	  	  

Prototypes	  for	  mechanization	  tools	  especially	  for	  
finger	  millet	  row	  planting	  and	  weeding	  availed	  
and	  manufactured	  by	  artisans	  (Y2)	  	  
On	  farm	  participatory	  evaluation	  of	  the	  
mechanization	  tools	  and	  their	  efficiency	  and	  cost	  
effectiveness	  tested	  (Y3)	  

NARS,	  ICRISAT	  and	  farmers	  	   Farmers	  will	  experience	  
improved	  profitability	  and	  
reduced	  drudgery	  for	  finger	  
millet	  production	  
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OT	  4.3.3	  Options	  for	  effectively	  integrating	  
improved	  varieties	  and	  fertiliser	  microdosing	  
established	  for	  intensification	  and	  enhancing	  
productivity	  	  

Performance	  of	  4	  released	  and	  or	  elite	  varieties	  
with	  complementary	  fertility	  (including	  
microdosing)	  and	  weed	  management	  practices	  
evaluated	  by	  20-‐40	  farmers	  in	  each	  of	  the	  target	  
countries	  (Y2)	  
Productivity,	  potential	  risks	  and	  profitability	  of	  the	  
tested	  varieties	  assessed	  and	  documented	  for	  at	  
least	  one	  agro	  ecology	  I	  each	  of	  the	  targeted	  
countries	  (Y3)	  
At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  inputs	  such	  as	  seed	  and	  
fertiliser	  e.g.	  through	  agro	  dealers	  established	  
(Y3)	  	  

NARS,	  ICRISAT	  and	  farmers	   Farmers	  will	  have	  a	  wide	  range	  
of	  weed	  and	  fertility	  
management	  options	  for	  their	  
specific	  agro	  ecologies	  and	  
resources	  availability	  	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  4.4.1	  Alternative	  seed	  delivery	  models	  and	  
practices	  involving	  diverse	  actors	  reviewed	  and	  
lessons	  drawn	  on	  their	  effectiveness	  and	  
practicality	  for	  the	  dryland	  cereals	  

Alternative	  seed	  delivery	  models	  assessed	  in	  each	  
of	  the	  target	  countries	  and	  modality	  of	  operations	  
documented	  (Y1)	  

At	  least	  2	  seed	  delivery	  models	  identified	  to	  be	  
most	  effective	  and	  efficient	  adopted	  for	  
disseminating	  quality	  seed	  of	  improved	  varieties	  
in	  each	  of	  the	  countries	  	  

	   Actors	  in	  seed	  delivery	  learn	  
lessons	  and	  improve	  their	  
delivery	  system	  for	  increased	  
effectiveness	  	  

OT	  4.4.2	  Farmers’	  seed	  supply	  and	  management	  
systems	  characterized	  to	  develop	  effective	  seed	  
production	  and	  marketing	  models	  in	  target	  
countries	  and	  production	  systems	  in	  ESA	  

A	  rapid	  appraisal	  conducted	  and	  information	  on	  
Ethiopia	  and	  Uganda	  finger	  miller	  farmers	  seed	  
supply	  and	  management	  system	  documented	  (Y2)	  	  

Innovations	  on	  how	  to	  improve	  the	  local	  seed	  
production	  and	  marketing	  system	  in	  Ethiopia	  and	  
Uganda	  discussed	  with	  farmers	  and	  other	  
stakeholders	  and	  documented	  (Y3)	  

NARS,	  ICRISAT	  and	  farmers	   Farmers	  systems	  and	  role	  in	  
seed	  delivery	  is	  improved	  	  
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OT	  4.4.3	  Seed	  regulations,	  frameworks	  and	  
policies	  studied	  to	  establish	  effectiveness	  in	  
enhancing	  farmers	  access	  to	  finger	  millet	  seed	  in	  
target	  as	  well	  as	  other	  countries	  in	  ESA	  	  

A	  review	  of	  seed	  regulations	  and	  policies	  
conducted	  and	  policy	  statements	  that	  impact	  on	  
finger	  millet	  documented	  (Y2)	  

2	  Policy	  briefs	  (one	  per	  country)	  that	  provide	  
recommendations	  on	  integration	  of	  the	  finger	  
millet	  seed	  systems	  generated	  and	  circulated	  to	  
stakeholders	  (Y3)	  

ICRISAT,	  NARS,	  NGOs,	  	   Policy	  makers	  on	  seed	  more	  
informed	  about	  the	  importance	  
of	  the	  finger	  millet	  subsector	  
and	  are	  more	  likely	  to	  create	  a	  
more	  favorable	  policy	  
environment	  for	  the	  crop	  	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  4.5.1	  Appropriate	  and	  gender	  responsive	  post-‐
harvest	  technologies	  identified,	  tested	  and	  
promoted	  using	  participatory	  approaches	  to	  
minimize	  drudgery	  and	  enhance	  grain	  quality	  and	  
cleanliness	  for	  better	  market	  pricing	  

Labor-‐saving	  and	  low-‐cost	  options	  for	  post	  -‐	  
harvest	  handling	  and	  processing	  of	  finger	  millet	  
identified	  and	  acquired	  for	  experimentation	  (Y1)	  

Participatory	  testing	  of	  post-‐harvest	  equipment	  
conducted	  with	  farmers	  including	  women	  in	  each	  
of	  the	  targeted	  countries	  to	  ensure	  practicality	  
and	  utility	  by	  both	  gender	  

At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  processors	  and	  traders	  
established	  to	  discuss	  marketing	  opportunities	  
and	  pricing	  for	  cleaned	  grain	  	  

Private	  sector,	  ICRISAT	  and	  
NARS	  

Farmers	  saved	  labor	  from	  post	  
harvesting	  handling	  used	  in	  
other	  productive	  activities	  	  

OT	  4.5.2	  Linkages	  established	  with	  processors	  for	  
food	  and	  non-‐food	  uses	  to	  pursue	  optional	  and	  
efficient	  farmer	  market	  linkages	  and	  product	  
diversification	  to	  increase	  income	  and	  enhance	  
utilization	  

Processors,	  local	  traders	  and	  exporters	  of	  finger	  
millet	  identified	  in	  each	  of	  the	  targeted	  countries	  
for	  linking	  with	  famers	  	  

At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  food	  processors	  and	  traders	  
established	  to	  enhance	  marketing	  opportunities	  

At	  least	  one	  platform	  in	  each	  target	  country	  
linking	  farmers	  to	  exporters	  and	  traders	  s	  
established	  to	  enhance	  marketing	  opportunities	  

ICRISAT	  Private	  sector	  	   Farmers	  have	  options	  for	  
market	  linkages	  and	  consumers	  
increased	  choices	  for	  diversified	  
products	  	  
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OT	  4.5.3	  Processing	  characteristics	  and	  nutritional	  
profile	  for	  finger	  millet	  determined	  and	  
information	  packaged	  and	  availed	  to	  stakeholders	  	  

Pilot	  testing	  of	  industrial	  and	  laboratory	  
processing	  of	  varieties	  and	  analysis	  of	  the	  
nutritional	  qualities	  of	  the	  grain	  	  

Nutritional	  profile	  of	  finger	  millet	  established	  for	  
10	  finger	  millet	  improved	  and	  released	  varieties	  	  

Food	  quality	  laboratories,	  
ICRISAT,	  NARS	  and	  private	  
sector	  	  

Industry	  and	  consumers	  have	  a	  
nutritional	  profile	  for	  finger	  
millet	  varieties	  to	  make	  
informed	  selection	  	  
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PRODUCT	  LINE	  5.	  MULTI-‐PURPOSE	  BARLEY	  PRODUCTION	  TECHNOLOGIES	  TO	  MEET	  FOOD,	  FEED	  AND	  FODDER	  DEMANDS	  IN	  THE	  DRY	  REGIONS	  OF	  AFRICA	  AND	  ASIA	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcome	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  5.1.1	  Regional	  and	  country	  research	  gaps	  and	  
priorities	  are	  established,	  documented	  and	  used	  
to	  organize	  collaborative	  research	  programs	  with	  
the	  CRP	  to	  benefit	  barley	  small	  farmers	  in	  Africa	  
and	  Asia.	  

Inception	  workshops	  are	  held	  to	  update	  and	  
document	  research	  gaps	  and	  priorities	  and	  
establish	  work	  plans	  by	  focal	  countries	  and	  priority	  
region	  (Y1)	  
Specific	  country	  research	  teams	  (feed	  malt	  and	  
food	  barley	  livestock	  and	  commodity	  value	  chain)	  
are	  active	  in	  the	  development	  and	  promotion	  of	  
appropriate	  deliverables,	  to	  meet	  the	  assigned	  
objectives	  (Y1,	  2,	  3)	  
The	  research	  teams	  are	  recognized	  and	  have	  the	  
full	  back	  up	  from	  country	  policy	  makers	  and	  
regional	  partners	  (Y1).	  	  
The	  research	  teams	  are	  forming	  an	  organized	  
regional	  scientist	  critical	  mass	  and	  seeking	  to	  
evolve	  as	  a	  pro-‐active	  pro	  small	  farmers	  and	  pro-‐
dryland	  regional	  forum	  (Y	  3).	  

ICARDA	  for	  regional	  actions	  and	  
activities	  (workshop,	  facilitation,	  
training,	  others	  horizontal	  
activities).	  
NARS	  of	  focal	  partners	  
countries,	  would	  lead	  country	  
work	  plans	  implementations	  
and	  most	  vertical	  activities	  
Shared	  ICARDA-‐NARS	  
responsibility	  for	  work	  plans	  
implementation.	  
NARS	  Management	  and	  ICARDA	  
(International	  Cooperation).	  
ICARDA	  and	  Management	  of	  the	  
main	  research	  and	  development	  
institutions	  from	  agriculture	  and	  
higher	  education	  (MOA	  and	  
MHE)	  

Priority	  collaborative	  research	  
program,	  responding	  to	  the	  
needs	  of	  small	  farmers	  are	  
implemented	  and	  are	  producing	  
and	  delivering	  technologies	  in	  
focal	  countries	  of	  Africa	  
(Morocco,	  Ethiopia)	  and	  Asia	  
(Syria,	  Kazakhstan,	  Iran,	  India)	  
by	  organized	  country	  and	  
regional	  research	  teams.	  
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SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  5.2.1	  Methodologies	  combining	  classical	  
breeding	  and	  molecular	  breeding	  tools	  are	  
currently	  used	  to	  allow	  faster	  identification	  and	  
promotion	  of	  germplasm	  (better	  adapted,	  highly	  
productive	  and	  with	  enhanced	  quality)	  that	  would	  
ensure	  steady	  development	  of	  varieties	  	  

Mechanism	  of	  regional	  interactions	  in	  germplasm	  
enhancement	  and	  participatory	  regional	  testing	  
programs	  are	  established	  and	  implemented,	  
particularly	  for	  low	  input	  widely	  adapted	  
germplasm	  
Regional	  assets	  in	  germplasm	  enhancement	  
activities	  dealing	  with	  genetic	  and	  physiological	  
evidence	  of	  drought	  tolerance	  are	  shared	  and	  
organized	  to	  meet	  the	  breeding	  objectives	  	  
Better	  germplasm	  responding	  to	  the	  needs	  
expressed	  
Superior	  germplasm	  for	  feed,	  food	  and	  malt	  
quality	  is	  identified	  and	  used	  in	  the	  breeding	  
programs	  
Capacity	  building	  (degree	  and	  non-‐degree)	  of	  staff	  
in	  the	  focus	  countries	  and	  the	  regional	  partners	  
(impacts	  countries)	  is	  significantly	  increased	  	  

NARS	  of	  focus	  countries	  
primarily	  with	  backstopping	  by	  
ICARDA	  
NARS	  of	  the	  region	  with	  
facilitations	  from	  ICARDA	  
NARS	  and	  ICARDA	  
NARS	  with	  backstopping	  from	  
ICARDA	  and	  Higher	  Education	  
partners.	  

Breeding	  programs	  of	  CRP	  focal	  
countries	  of	  Africa	  and	  Asia	  are	  
strengthened,	  getting	  
backstopping	  and	  interactions	  
from	  scientific	  partners	  (CG	  
Centres,	  advanced	  research	  
institutions	  and	  universities)	  to	  
respond	  to	  expressed	  priority	  
needs	  of	  smallholder	  farmers.	  
Improved	  dryland	  superior	  
germplasm	  that	  would	  bring	  the	  
steady	  development	  of	  better	  
adapted	  and	  highly	  productive	  
varieties	  is	  available	  (Y3	  to	  10)	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  5.3.1	  Germplasm	  carrying	  source	  of	  resistance	  
to	  planned	  biotic	  stresses	  is	  identified,	  distributed	  
and	   used	   in	   the	   breeding	   programs	   to	   be	  
incorporated	   in	   already	   accepted	   varieties	   or	   in	  
new	  varieties	  to	  come	  

Systematic	  task	  force	  are	  efficiently	  active	  to	  
survey,	  monitoring	  and	  promote	  sustainable	  and	  
environmental	  friendly	  crop	  IPM	  solutions	  	  
Affordable	  fast	  IPM	  solution	  are	  investigated	  and	  
promoted	  for	  use	  by	  smallholder	  farmers	  

NARS,	  ICARDA	  and	  
regional/international	  IPM	  
partner	  
NARS	  and	  farmers	  

Community	  and	  private	  
enterprising	  are	  established	  and	  
active	  using	  economical	  and	  
ecological	  agro-‐	  IPM	  solutions.	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcome	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  5.4.1	  Suitable,	  feasible,	  adapted	  and	  accepted	  
formal	  and	  informal	  community-‐based	  or	  private	  
seed	  production	  and	  delivery	  systems	  are	  set,	  
adopted	  and	  implemented.	  

Systems	  of	  seed	  regulations	  insuring	  basic	  quality	  
and	  benefits	  that	  would	  contribute	  to	  establishing	  
and	  consolidated	  local	  and	  national	  seeds	  markets	  
are	  investigated	  
Discussion	  and	  proposition	  of	  the	  suitable	  
significant	  systems	  suitable	  to	  one	  of	  several	  
country	  	  
Proposition	  for	  discussion	  and	  identification	  of	  a	  
consensus	  regional	  suitable	  seed	  exchange	  
mechanism	  to	  facilitated	  country	  interaction	  
within	  a	  same	  region	  and	  across	  regions.	  

ICARDA	  Seed	  Unit-‐Relevant	  
NARS	  partner	  institution	  dealing	  
with	  seed	  production,	  seed	  
regulation	  and	  seed	  marketing	  
ICARDA	  Seed	  Unit-‐NARS	  country	  
counterparts	  	  
ICARDA	  Seed	  Unit-‐NARS	  country	  
counterparts	  	  

Flexible	  variety	  formal/informal	  
release	  and	  promotion	  systems	  
ensuring	  basic	  rights	  and	  
benefits	  to	  farmers	  and	  related	  
partners	  are	  implemented	  in	  
target	  country	  of	  Africa	  and	  
Asia.	  
Inter-‐countries	  seeds	  exchange	  
mechanisms	  (at	  the	  research	  
and	  commercial	  levels	  are	  
implemented,	  	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  5.5.1	  Opportunities	  to	  integrated	  small	  
farmers	  into	  added	  value	  schemes	  (local,	  region,	  
and	  national)	  schemes	  added	  value	  and	  access	  to	  
prevalent	  market	  opportunities	  

Task	  forces	  on	  post-‐harvest	  value	  and	  market	  
access	  improvement	  are	  sets	  and	  implement	  
identified	  priorities	  at	  the	  national	  and	  regional	  
levels	  
Possible	  added	  value	  market	  niches	  are	  identified	  
and	  promoted	  specifically	  with	  smallholder	  
farmers	  
Profitable	  value	  added	  avenues	  for	  barley	  product	  
are	  identified	  of	  way	  and	  means	  of	  getting	  
farming	  communities	  using	  them	  are	  set.	  

ICARDA	  and	  NARS	  country	  value	  
chain	  and	  market,	  including	  
community	  and	  private	  operator	  

Barley	  national/regional	  uses	  for	  
feed,	  food,	  malt)	  are	  inventoried	  
and	  documented,	  their	  
standardization	  worked	  out	  and	  
the	  potential	  for	  small	  scale	  
industrialisation,	  described	  and	  
documented	  	  
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PRODUCT	  LINE	  6.	  IMPROVING	  FOOD	  SECURITY	  AND	  INCOMES	  WITH	  PRODUCTIVE,	  NUTRITIOUS	  MULTI-‐PURPOSE	  PEARL	  MILLET	  HYBRID	  PRODUCTION	  TECHNOLOGIES	  FOR	  EAST	  AFRICA	  AND	  
SOUTH	  ASIA.	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  6.1.1	  Consumer	  and	  producer	  demands	  for	  
specific	  traits	  and	  trade-‐offs	  between	  traits	  
understood,	  based	  on	  continued	  analyses	  of	  
baseline	  data	  sets,	  farmers	  evaluations	  of	  
technologies	  in	  target	  countries	  in	  SA	  and	  ESA	  

Baseline	  surveys	  of	  consumers	  and	  producers	  to	  
characterize	  crop	  traits	  completed	  (Y1,2)	  	  
Prioritization	  of	  crop	  traits	  as	  per	  market	  demand	  
synthesized	  (Y3)	  

ICRISAT,	  AICPMIP,	  NARS	  (Sudan,	  
Tanzania)	  

Breeders	  use	  results	  of	  historical	  
cultivar	  evaluation	  data	  to	  make	  
inferences	  and	  better	  plan	  pearl	  
millet	  improvement	  program	  	  

OT	  6.1.2	  Farmers,	  extension	  personnel	  and	  
private	  sector	  have	  access	  to	  a	  database	  of	  variety	  
evaluation	  results	  by	  site	  and	  year,	  in	  a	  user-‐
friendly	  format	  for	  decision	  making	  in	  target	  
countries	  in	  ESA	  	  

Country-‐specific	  data	  base	  for	  cultivar	  
performance	  available	  (Y2,3)	  

ICRISAT,	  NARS	  (Sudan,	  Tanzania)	   NARS	  and	  private	  sector	  have	  
access	  to	  information	  on	  hybrids	  
(country-‐wise)	  for	  up-‐scaling	  	  

OT	  6.1.3	  Multi-‐media	  efforts	  to	  increase	  
awareness	  about	  available	  varieties	  of	  dry	  land	  
cereals	  and	  their	  specific	  advantages	  pursued	  and	  
evaluated	  for	  its	  effectiveness	  in	  target	  countries	  
in	  ESA	  	  

Information	  modules	  on	  crop	  production	  and	  
utilization	  developed	  (Y1)	  
Crop	  campaigns	  to	  promote	  crop	  cultivation	  
completed	  (Y2)	  	  

ICRISAT,	  NARS	  (Sudan,	  Tanzania)	   Information	  dissemination	  
networks	  increasingly	  aware	  of	  
variety	  technologies	  for	  up-‐
scaling	  the	  identified	  
technologies	  	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  6.2.1	  Genetic	  diversification	  of	  dual-‐purpose	  
hybrid	  parents	  with	  improved	  disease	  resistance	  
for	  relatively	  better	  endowed	  agro-‐ecologies	  in	  SA	  	  

About	  200	  dual-‐purpose	  hybrid	  parents	  in	  diverse	  
backgrounds	  having	  resistance	  to	  downy	  mildew	  
and	  blast	  developed	  (Annual)	  
Molecular	  mapping	  of	  downy	  mildew	  and	  blast	  
resistance	  completed	  (Y2,3)	  
Marker-‐assisted	  transfer	  of	  downy	  mildew	  and	  
blast	  resistance	  QTL	  for	  at	  least	  4	  parental	  lines	  of	  
popular	  hybrids	  completed	  (Y2,3)	  
Blast	  and	  downy	  mildew	  pathogen	  populations	  
(50	  isolates)	  characterized	  and	  new	  sources	  of	  
resistance	  (at	  least	  5)	  identified	  for	  use	  in	  
breeding	  program	  (Y1,2)	  

ICRISAT,	  AICPMIP,	  PMHPRC	   Farmers	  have	  increased	  hybrid	  
options	  for	  cultivation	  in	  better-‐
endowed	  environment	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  6.2.2	  Develop	  early-‐maturing	  hybrid	  parents	  
adapted	  to	  drought-‐prone	  arid	  agro-‐ecology	  in	  SA	  

At	  least	  25	  hybrid	  parents	  with	  adaptation	  to	  
drought-‐prone	  arid	  environments	  developed	  
(Y1,2,3)	  
Mapping	  of	  drought	  tolerance;	  and	  transfer	  of	  
identified	  QTLs	  through	  marker-‐assisted	  selection	  
in	  at	  least	  3	  hybrid	  parents	  completed	  (Y2,3)	  

ICRISAT,	  AICPMIP,	  PMHPRC,	  
CAZRI,	  IARI	  

Farmers	  have	  increased	  hybrid	  
options	  for	  cultivation	  in	  arid	  
ecology	  	  

OT	  6.2.3	  Develop	  hybrid	  parents	  for	  flowering-‐	  
stage	  high	  temperature,	  and	  saline	  environments	  
in	  SA	  	  

At	  least	  10	  hybrid	  parents	  for	  flowering-‐	  stage	  
heat	  tolerance,	  and	  5	  hybrid	  parents	  for	  salinity	  
tolerance	  identified	  (Y1,2,3)	  
Mapping	  population	  developed/assembled	  and	  
QTL	  responsible	  for	  flowering	  stage	  heat	  
tolerance	  and	  salinity	  tolerance	  mapped	  (Y3)	  

ICRISAT,	  AICPMIP,	  PMHPRC,	  
CAZRI,	  IARI	  

Heat	  and	  salinity	  tolerant	  
hybrids	  available	  to	  farmers	  	  

OT	  6.2.4	  CMS	  diversification	  of	  seed	  parents,	  and	  
restorers	  of	  diverse	  CMS	  systems	  developed	  in	  SA	  

At	  least	  5	  new	  A-‐/	  B-‐pairs	  in	  A4	  and	  A5	  CMS	  
backgrounds	  and	  their	  corresponding	  restorers	  (at	  
least	  20)	  developed	  (Annual)	  	  
	  

ICRISAT,	  AICPMIP,	  PMHPRC	   Hybrids	  in	  India	  have	  increased	  
cytoplasmic	  and	  nuclear	  
diversity	  

OT	  6.2.5	  Farmer	  and	  market	  preferred	  hybrids	  
identified	  for	  dissemination	  in	  ESA	  and	  seed	  
production	  systems	  standardized	  	  

Country	  specific	  high	  yielding	  hybrids	  identified	  
(Y2,3)	  
Country	  specific	  seed	  production	  systems	  
standardized	  (Y3)	  	  

ICRISAT,	  NARS	  (Sudan,	  Tanzania)	   Farmers	  have	  better	  access	  to	  
hybrids	  and	  seed	  production	  
agencies	  have	  access	  to	  
information	  on	  seed	  production	  
issues	  	  

OT	  6.2.6	  Superior	  high	  biomass	  hybrid	  parents	  
and	  populations	  developed	  for	  potential	  use	  in	  
forage	  and	  biofuels	  in	  Asia.	  	  

At	  least	  5	  A-‐/B-‐	  pairs	  and	  20	  restorer	  parents	  with	  
high	  forage	  potential	  developed	  (Y2,3)	  	  
Association	  mapping	  panel	  assembled	  and	  high	  
biomass	  and	  biofuel-‐related	  traits	  mapped	  (Y3)	  
At	  least	  5	  high	  biomass	  populations	  and	  hybrids	  
identified	  for	  biofuel	  purpose	  (Y2,3)	  	  

ICRISAT,	  AICPMIP,	  PMHPRC,	  
CAZRI,	  IARI	  

Breeders	  will	  develop	  hybrids	  to	  
increase	  crop-‐livestock	  
efficiency	  of	  farms	  
Farmers	  have	  option	  of	  using	  
pearl	  millet	  as	  biofuel	  crop	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  6.3.1	  Best	  –bet	  crop	  management	  options	  
identified	  using	  large-‐scale,	  gender	  specific,	  
farmer	  –participatory	  multi-‐location	  testing	  
approaches	  for	  increasing	  hybrid	  productivity	  
(grain	  and	  stover)	  in	  drought	  prone	  environments	  
in	  SA.	  

Two	  best-‐bet	  crop	  management	  options	  identified	  
for	  drought	  prone	  environments	  (Y1,2)	  

AICPMIP,	  ICRISAT	   Farmers	  have	  access	  to	  
knowledge	  on	  efficient	  crop	  
management	  practices	  for	  
increasing	  the	  productivity	  in	  
drought	  prone	  environments	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  6.3.2	  Sustainable	  crop	  management	  
technologies	  identified	  and	  disseminated	  to	  
farmers	  for	  diverse	  production	  ecologies	  to	  
harness	  whole	  farm	  benefits	  in	  ESA	  and	  SA	  

Crop	  management	  technologies	  identified	  and	  
disseminated	  for	  diverse	  crop	  production	  
ecologies	  (Y2,3)	  

NARS	  (Uganda,	  Tanzania),	  
AICPMIP,	  ICRISAT	  

Farmers	  practice	  best-‐bet	  crop	  
management	  technologies	  to	  
increase	  productivity	  of	  farms	  	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  6.4.1	  Enhancing	  the	  availability	  of	  hybrid	  seed	  
in	  arid	  environments	  through	  public	  and	  private	  
sector	  seed	  companies	  in	  SA	  	  

Platform	  of	  public	  and	  private	  agencies	  
responsible	  for	  hybrid	  development	  and	  seed	  
production	  created,	  and	  organization	  of	  meeting	  
to	  enhance	  the	  availability	  of	  hybrid	  seed	  
production	  in	  arid	  regions	  (Y1,2)	  

ICRISAT,	  AICPMIP	   Farmers	  have	  increased	  cultivar	  
options	  in	  arid	  region,	  

OT	  6.4.2	  Increasing	  the	  participation	  of	  public	  and	  
private	  sector	  in	  hybrid	  seed	  production	  and	  
dissemination	  in	  ESA	  

Public	  and	  private	  agencies	  responsible	  for	  hybrid	  
development	  and	  seed	  production	  informed	  
about	  business	  opportunities	  (Y2,3)	  	  

ICRISAT,	  NARS	  (Sudan,	  Tanzania)	   Availability	  of	  seed	  of	  identified	  
hybrids	  	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  6.5.1	  Identification	  and	  upscaling	  of	  processing	  
technologies	  and	  packaging	  options	  to	  extend	  the	  
shelf-‐life	  of	  pearl	  millet	  flour	  to	  reduce	  drudgery	  
and	  increase	  market	  value	  of	  crop	  in	  SA.	  	  

Technologies	  identified	  to	  extend	  shelf-‐life	  of	  
flour	  to	  3-‐6	  months	  (Y1,2)	  
Shelf-‐life	  extending	  technologies	  (by	  3-‐6	  months)	  
popularized	  in	  rural	  households	  and	  grain-‐flour	  
retailers	  groups	  apprised	  (Y2,3)	  	  

AICPMIP,	  ICRISAT	  	   Increased	  participation	  of	  big	  
retailers	  in	  flour	  retail	  market	  
Drudgery	  of	  women	  decreased	  
in	  rural	  households	  	  

OT	  6.5.2	  Identify	  institutional	  arrangements	  to	  
improve	  market	  access	  of	  small	  holder	  farmers	  to	  
grain,	  fodder,	  feed,	  and	  other	  markets	  in	  SA	  

Small	  holder	  farmers	  informed	  about	  grain,	  
fodder,	  feed	  and	  other	  markets	  (Y1,2)	  

AICPMIP,	  ICRISAT	  	   Small	  scale	  farmers	  have	  options	  
of	  linking	  to	  grain	  and	  fodder	  
markets	  
Farmers	  engage	  better	  in	  crop-‐	  
livestock	  integration	  to	  improve	  
livelihood	  	  

OT	  6.5.3	  Standardization	  of	  value-‐added	  products	  
developed	  for	  commercialization	  of	  pearl	  millet	  
based	  food	  products	  in	  SA	  and	  ESA	  

Two	  value-‐added	  food	  products	  identified	  and	  
their	  production	  methodology	  standardized	  (Y2,3)	  
Multi-‐institutional	  platform	  created	  to	  promote	  
millet	  based	  health	  products	  (Y3)	  	  

ICRISAT,	  AICPMIP,	  CFTRI,	  NARS	  
(Sudan,	  Tanzania)	  	  

Consumers	  increase	  
consumption	  of	  pearl	  millet	  
based	  food	  products	  that	  are	  
now	  available	  in	  markets	  in	  
constituent	  forms	  	  
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PRODUCT	  LINE	  7.	  MULTI-‐PURPOSE	  POST-‐RAINY	  SEASON	  SORGHUM	  HYBRID	  PRODUCTION	  TECHNOLOGIES	  FOR	  IMPROVING	  FOOD	  AND	  FODDER	  AVAILABILITY	  IN	  THE	  DRIEST	  REGIONS	  OF	  SOUTH	  
ASIA	  

Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  1	  –	  Assembling	  and	  making	  accessible	  data	  and	  knowledge	  for	  better	  targeting	  of	  dryland	  cereal	  technologies	  to	  enhance	  their	  adoption	  by	  smallholder	  farmers	  

OT	  7.1.1	  Outreach	  strategy	  to	  create	  awareness	  
about	  improved	  cultivars	  and	  profitable	  crop	  
management	  technologies	  and	  market	  
opportunities	  	  

Agricultural	  extension	  systems	  in	  target	  areas	  
reviewed,	  key	  gaps	  identified	  and	  
recommendations	  made	  to	  improve	  the	  system	  
effectiveness	  (Y1,2)	  
Improved	  cultivars	  and	  ICM	  strategies	  for	  
enhancing	  sorghum	  productivity	  identified	  and	  
IEC	  materials	  developed	  (Y1,2)	  	  
Developed	  RLOs/web-‐based	  information	  
repository	  on	  improved/frontier	  technologies	  for	  
dryland	  cereal	  production	  and	  shared	  on	  open	  
and	  collaborative	  mode	  (Y2)	  
Strengthened	  community	  based	  organizations,	  
NGOs	  and	  NARES	  in	  developing	  and	  producing	  
popular	  articles	  and	  video	  messages	  (Y2,3)	  

DSR	  
	  
	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT	  
	  
	  
	  
MAU,	  MPKV	  and	  UAS	  

National	  programs	  using	  the	  
outreach	  strategy	  for	  better	  
targeting	  

OT	  7.1.2	  Communication	  of	  the	  outreach	  
strategies	  developed	  above	  	  

Disseminated	  the	  outreach	  strategy	  developed	  
above	  to	  the	  stakeholders	  (Y1,2)	  

MAU,	  MPKV	  and	  UAS	   National	  programs	  using	  the	  
outreach	  strategy	  for	  better	  
targeting	  

OT	  7.1.3	  End	  market	  opportunities	  for	  post-‐rainy	  
sorghum	  	  

Explored	  and	  identified	  end	  market	  opportunities	  
for	  sorghum	  grain	  and	  stover	  /value	  added	  
products	  (Y1,2)	  
Suggested	  the	  end	  quality	  requirement	  to	  crop	  
improvement	  researchers	  to	  fine-‐tune	  research	  
priorities	  (Y2)	  

DSR	  
	  
	  
DSR	  and	  ICRISAT	  

National	  programs	  using	  the	  
outreach	  strategy	  for	  better	  
targeting	  

OT	  7.1.4	  Value	  Chain	  Analysis	  for	  post-‐rainy	  
sorghum	  

Completed	  Value	  Chain	  Analysis	  for	  post-‐rainy	  
sorghum	  (Y3)	  

ICRISAT	   National	  programs	  using	  the	  
outreach	  strategy	  for	  better	  
targeting	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

SC	  2	  –	  Developing	  improved	  dryland	  cereal	  varieties	  and	  hybrids	  for	  increased	  grain	  and	  stover	  yield,	  quality	  and	  adaptation	  in	  smallholder	  farmers’	  fields	  

OT	  7.2.1	  Diversified	  high	  grain	  and	  fodder	  yielding	  
varieties	  and	  hybrid	  parents	  with	  desired	  end-‐user	  
quality	  attributes	  

Increased	  the	  variability	  in	  post-‐rainy	  adapted	  
material	  by	  bringing	  in	  new	  material	  from	  Sub-‐
Saharan	  Africa	  in	  the	  crossing	  programs	  and	  
advancing	  the	  segregating	  generations	  under	  
selection	  in	  India	  (Y1,2,3)	  
At	  least	  four	  improved	  sorghum	  varieties	  with	  
preferred	  grain	  quality	  traits	  and	  yield	  developed	  
(Y2)	  
Analyze	  the	  genetic	  diversity	  patterns	  of	  prior	  
studies	  combined	  with	  new	  studies	  for	  improved	  
identification	  of	  heterotic	  groups	  for	  breeding	  
hybrid	  parents	  in	  sorghum	  (Y2)	  
At	  least	  six	  improved	  hybrid	  parents	  for	  
diversification	  of	  hybrid	  breeding	  options	  for	  post-‐
rainy	  sorghum	  identified	  (Y3)	  

ICRISAT,	  DSR	  
	  
	  
	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT	  
	  
	  
	  
ICRISAT,	  DSR	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  

OT	  7.2.2	  Varieties	  and	  hybrid	  parents	  with	  better	  
tolerance	  to	  terminal	  drought	  

At	  least	  3	  sorghum	  cultivars/hybrid	  parents	  
adapted	  to	  terminal	  moisture	  stress	  
identified/developed	  (Y2)	  
Transferred	  identified	  stay-‐green	  QTLs	  in	  to	  two	  
elite	  cultivars	  using	  MAS	  (Y3)	  
Core	  set	  of	  genetic	  stocks	  representing	  effective	  
sources	  of	  drought	  and	  heat	  stress-‐adaptation	  
traits	  assembled	  in	  sorghum	  (Y3)	  

DSR,	  ICRISAT	  
	  
	  
ICRISAT	  
	  
ICRISAT	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  

OT	  7.2.3	  Varieties	  and	  hybrid	  parents	  with	  
improved	  resistance	  to	  shoot	  fly,	  stem	  borer,	  
aphids	  and	  charcoal	  rot	  	  

Screening	  protocols	  refined	  to	  identify	  sources	  of	  
resistance	  sorghum	  aphids	  (Y1)	  	  
Hybrid	  parental	  lines	  or	  varieties	  with	  shoot	  fly	  
resistance	  identified	  and	  distributed	  to	  NARS	  (Y2)	  	  
Marker	  assisted	  transfer	  of	  specific	  shoot	  fly	  
resistance	  QTLs	  in	  to	  elite	  cultivars	  (Y3)	  	  
Hybrid	  parents	  or	  varieties	  with	  charcoal	  rot	  
tolerance	  identified	  and	  distributed	  to	  NARS	  (Y3)	  
Transgenic	  lines	  with	  resistance	  to	  stem	  borer	  
developed	  for	  use	  in	  pest	  management.	  (Y3)	  

ICRISAT	  
	  
ICRISAT,	  DSR	  
	  
ICRISAT	  and	  MAU	  
	  
ICRISAT	  
	  
ICRISAT	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.2.4	  Varieties	  and	  hybrid	  parents	  with	  high	  
yield	  and	  high	  grain	  Fe	  and	  Zn	  concentration	  

Rapid	  and	  cost	  effective	  phenotyping	  tools	  for	  
assessing	  Fe	  and	  Zn	  concentration	  developed	  (Y1)	  
The	  genetic	  control	  of	  grain	  Fe	  and	  Zn	  
concentration	  in	  sorghum	  established	  (Y2)	  
At	  least	  10	  hybrid	  parents	  with	  high	  grain	  Fe	  and	  
Zn	  concentration	  identified	  and	  distributed	  to	  
NARS	  (Y2)	  
New	  hybrids	  with	  high	  yield	  and	  high	  grain	  Fe	  and	  
Zn	  concentration	  developed	  for	  multi-‐location	  
testing	  (Y3)	  

ICRISAT	  
	  
ICRISAT	  
	  
ICRISAT	  and	  DSR	  
	  
	  
ICRISAT	  and	  DSR	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  

OT	  7.2.5	  Varieties	  and	  hybrid	  parents	  with	  
enhanced	  green	  forage,	  sweet	  stalk,	  stover	  yield,	  
foliar	  disease	  and	  stem	  borer	  resistance	  and	  
quality	  for	  fodder	  and	  other	  uses	  

NIRS	  protocols	  transferred	  to	  partners	  to	  enhance	  
breeding	  programs	  for	  analyzing	  straw/stover	  
quality	  components	  (Y2)	  	  
Foliar	  disease	  resistant	  sweet	  sorghum	  hybrid	  
parents,	  varieties	  and	  hybrids	  -‐2	  each	  for	  high	  
stalk	  and	  sugar	  yields	  and	  germplasm	  accessions	  
(3)	  for	  multi-‐cut	  trait	  identified	  in	  SA	  from	  the	  
global	  collection	  (Y2)	  	  
Transgenic	  options	  exploited	  for	  enhanced	  sugar	  
accumulation	  and	  stem	  borer	  resistance	  (Y3)	  
High	  biomass	  sweet	  sorghum	  lines	  (3)	  
introgressed	  (to	  BC2)	  with	  low	  lignin	  bmr	  genes	  
(Y3)	  	  
Superior	  foliar	  disease	  and	  stem	  borer	  resistant	  
sorghum	  parents	  for	  total	  biomass	  yield	  and	  
specific	  quality	  traits	  identified	  (Y3)	  

ICRISAT	  
	  
	  
ICRISAT	  and	  DSR	  
	  
	  
	  
	  
ICRISAT	  
	  
	  
ICRISAT	  
	  
	  
ICRISAT	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  

OT	  7.2.6	  Heterotic	  pools	  
established/confirmed/enhanced	  for	  main	  target	  
group	  of	  hybrids	  

Analysis	  of	  genetic	  diversity	  patterns	  of	  prior	  
studies	  combined	  with	  new	  studies	  for	  improved	  
identification	  of	  heterotic	  groups	  for	  breeding	  
hybrid	  parents	  of	  sorghum	  (Y3)	  

ICRISAT	   Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.2.7	  Farmer	  preferred	  cultivars	  identified	  for	  
dissemination	  in	  target	  production	  ecologies	  

Farmers	  preferred	  sweet	  sorghum	  cultivars	  
identified	  for	  grain	  and	  stover	  through	  
Participatory	  Varietal	  Selection	  (2012-‐13)	  
Farmers	  preferred	  post-‐rainy	  adapted	  sorghum	  
varieties	  identified	  through	  Participatory	  Varietal	  
Selection	  (Y1,2)	  

ICRISAT	  
	  
	  
MAU	  and	  MPKV	  

Improved	  products	  with	  farmer	  
and	  market	  preferred	  traits	  
made	  available	  to	  the	  NARS	  

SC	  3	  –	  Integrating	  sustainable	  crop,	  pest	  and	  disease	  management	  options,	  and	  enhancing	  crop-‐livestock	  integration,	  to	  capture	  genetic	  gains	  from	  improved	  varieties	  and	  
hybrids	  

OT	  7.3.1	  Best	  bet	  practices	  for	  enhanced	  
productivity	  with	  the	  help	  of	  farmers	  in	  target	  
areas	  	  

The	  recommended	  crop	  management	  
technologies	  validated	  through	  farmers	  
participatory	  on-‐farm	  testing	  (Y1,2)	  
A	  technical	  brochure	  of	  the	  above	  published	  and	  
made	  available	  to	  stakeholders	  (Y2)	  
Lessons	  learned	  and	  best	  practices	  for	  effective	  
large-‐scale	  participatory	  integrated	  crop	  
management	  practices	  published,	  and	  selected	  
women	  and	  men	  farmers’	  knowledge	  in	  assessing	  
the	  cultivars	  and	  management	  practices	  enhanced	  
(Y3)	  

MAU,	  MPKV	  and	  UAS	  
	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
MAU,	  MPKV	  and	  UAS	  

National	  programs	  using	  
validated	  technologies,	  
protocols	  and	  publications	  

OT	  7.3.2	  Validated	  packages	  by	  combining	  host	  
plant	  resistance	  and	  seed	  treatment	  or	  chemical	  
control	  of	  insects	  	  

On-‐farm	  validation	  of	  recommended	  genetic,	  seed	  
treatment	  and	  chemical	  control	  options	  for	  pest	  
management	  in	  sorghum	  (Y1,2)	  
Genetic	  and	  chemical	  control	  options	  explored	  for	  
controlling	  aphids	  (Y2)	  
Development	  of	  training	  materials	  (2)	  and	  training	  
large	  number	  of	  farmers	  (>500)	  on	  managing	  
shoot	  fly	  and	  aphids	  (Y2,3)	  

MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT,	  MAU,	  MPKV	  and	  UAS	  
	  
MAU,	  MPKV	  and	  UAS	  

National	  programs	  using	  
validated	  technologies,	  
protocols	  and	  publications	  

OT	  7.3.3	  Genetic	  and	  management	  options	  for	  
managing	  charcoal	  rot	  

Genetic	  and	  management	  options	  explored	  for	  
managing	  charcoal	  rot	  (Y2)	  

ICRISAT,	  MAU,	  MPKV	  and	  UAS	   National	  programs	  using	  
validated	  technologies,	  
protocols	  and	  publications	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.3.4	  Drought	  management	  options	  validated	   Validating	  the	  recommended	  drought	  
management	  options	  under	  on-‐farm	  conditions	  
(Y1,2)	  
Development	  of	  training	  materials	  (2)	  and	  training	  
large	  number	  of	  farmers	  (>500)	  on	  managing	  
charcoal	  rot	  and	  drought	  (Y2,3)	  

MAU,	  MPKV	  and	  UAS	  
	  
	  
MAU,	  MPKV	  and	  UAS	  

National	  programs	  using	  
validated	  technologies,	  
protocols	  and	  publications	  

SC	  4	  –	  Promoting	  effective	  seed	  dissemination	  for	  better	  delivery	  of	  improved	  cultivars	  to	  smallholder	  farmers	  

OT	  7.4.1.	  Innovations	  to	  strengthen	  seed	  and	  
input	  delivery	  systems	  for	  smallholder	  farmers	  

Review	  of	  existing	  informal	  and	  alternative	  seed	  
delivery	  models	  conducted	  and	  results	  made	  
available;	  and	  technically	  and	  economically	  viable	  
pilot	  village	  farmer-‐based	  community	  seed	  
production	  and	  marketing	  enterprises	  established	  
and	  their	  sustainability	  evaluated	  each	  region	  
(Y1,2)	  
Existing	  agricultural	  input	  supply	  systems	  
(fertilizers,	  etc.)	  is	  conducted,	  results	  made	  
available	  and	  systems	  strengthened	  to	  increase	  
farmer	  access	  to	  inputs	  (Y2)	  
Assessed	  the	  efficiency	  of	  INSIMP	  (Govt.	  of	  India’s	  
input	  supply	  program)	  in	  enhancing	  post-‐rainy	  
sorghum	  production	  (Y3)	  

ICRISAT,	  MAU,	  MPKV	  and	  UAS	  
	  
	  
	  
	  
	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
	  
	  
ICRISAT	  

Improved	  seed	  and	  information	  
systems	  made	  available	  to	  the	  
stakeholders	  

OT	  7.4.2.	  Better	  communication	  and	  knowledge	  
sharing	  options	  for	  improved	  awareness	  and	  use	  
of	  sorghum	  production	  technologies	  

Developed	  web-‐based	  information	  repository	  on	  
agricultural	  technologies	  for	  post-‐rainy	  sorghum	  
production	  and	  shared	  on	  open	  and	  collaborative	  
mode	  (Y1,2)	  
Market	  information	  system	  for	  agricultural	  
products	  developed	  including	  novel	  sorghum	  
products,	  agro-‐processors,	  etc.	  (Y3)	  
Trained	  farmer	  organizations,	  NGOs	  and	  NARES	  in	  
developing	  and	  producing	  popular	  articles	  and	  
video	  messages	  (Y2,3)	  

ICRISAT	  
	  
	  
	  
ICRISAT	  
	  
	  
MAU,	  MPKV	  and	  UAS	  

Improved	  seed	  and	  information	  
systems	  made	  available	  to	  the	  
stakeholders	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.4.3	  Motivating	  private	  sector	  for	  post-‐rainy	  
sorghum	  seed	  production	  and	  supply	  

Assessed	  the	  market	  potential	  for	  post-‐rainy	  
sorghum	  seed	  (Y1,2)	  
Validated	  the	  locations	  and	  planting	  dates	  for	  off-‐
season	  (summer)	  seed	  production	  (Y2)	  
Conducting	  joint	  consultation	  meetings	  and	  field	  
days	  with	  private	  sector	  partners	  to	  promote	  
private	  sector	  participation	  in	  post-‐rainy	  sorghum	  
seed	  marketing	  (Y1,2)	  
Development	  and	  joint	  evaluation	  of	  new	  post-‐
rainy	  hybrids	  (Y3)	  

DSR,	  Pvt	  sector,	  ICRISAT	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
ICRISAT,	  Pvt	  sector,	  and	  DSR	  
	  
	  
	  
ICRISAT,	  Pvt	  sector,	  and	  DSR	  

Improved	  seed	  and	  information	  
systems	  made	  available	  to	  the	  
stakeholders	  

SC	  5	  –	  Promoting	  post-‐harvest	  value	  addition	  and	  market	  access	  to	  enhance	  income	  of	  smallholder	  dryland	  cereal	  producers	  	  

OT	  7.5.1	  Improved	  processing	  technologies	  to	  
reduce	  post-‐harvest	  losses	  and	  increase	  market	  
value	  

Available	  drying	  technologies	  evaluated	  and	  
compared	  with	  new	  innovative	  technologies	  and	  
appropriate	  technology	  shortlisted	  based	  on	  cost-‐
benefit	  analysis	  and	  implemented	  (Y2)	  
Appropriate	  equipment	  for	  threshing,	  winnowing,	  
grading	  and	  decortication	  identified	  and	  
shortlisted,	  based	  on	  cost-‐benefit	  analysis	  of	  
newly	  developed	  prototypes	  and	  comparison	  with	  
existing	  technologies	  (Y3).	  	  
Varieties	  with	  resistance	  to	  storage	  pets	  
identified,	  and	  other	  options	  for	  the	  management	  
of	  storage	  pests	  evaluated	  (Y3)	  

MAU,	  MPKV	  and	  UAS	  
	  
	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
	  
	  
	  
DSR,	  MPKV,	  and	  ICRISAT	  

Stakeholders	  using	  the	  value	  
addition	  technologies	  and	  
market	  access	  information	  	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.5.2	  Novel	  and	  diverse	  dryland	  cereal-‐based	  
products	  to	  stimulate	  demand	  for	  grain	  

Pre-‐treatment	  and	  packaging	  options	  optimized	  
using	  suitable	  sorghum	  varieties	  for	  enhanced	  
shelf-‐stable	  sorghum	  flour	  (Y2)	  
Pre-‐treatment	  and	  food	  preparation	  methods	  that	  
maintain	  the	  nutritional	  value,	  improve	  
digestibility	  and	  reduce	  anti-‐nutritional	  factors	  
optimized	  (Y2)	  	  
At	  least	  five	  different	  processing	  technologies	  
evaluated	  resulting	  in	  the	  standardization	  of	  at	  
least	  two	  value	  added	  food	  products	  each	  from	  
sorghum	  involving	  formulation	  optimization,	  
nutritional	  and	  sensory	  profiling	  (Y3)	  
Packaging	  technologies	  and	  labeling	  protocols	  
developed	  for	  commercialization	  of	  sorghum	  
based	  food	  products	  (Y3)	  	  
At	  least	  two	  value-‐added	  food	  products	  based	  on	  
sorghum	  formulated	  and	  validated	  for	  retention	  
of	  activity	  of	  their	  bioactive	  components,	  under	  
optimized	  processing	  conditions	  (Y3)	  

ICRISAT	  
	  
	  
ICRISAT	  
	  
	  
	  
ICRISAT	  
	  
	  
	  
	  
ICRISAT	  
	  
	  
ICRISAT	  

Stakeholders	  using	  the	  value	  
addition	  technologies	  and	  
market	  access	  information	  

OT	  7.5.3	  Institutional	  innovations	  to	  improve	  
linkages	  between	  smallholder	  farmers	  and	  
markets	  

Existing	  institutional	  arrangements	  linking	  small	  
holder	  farmers	  to	  grain	  and	  fodder	  markets	  
identified	  and	  documented	  (Y1,2)	  
Conducted	  survey	  of	  industries	  involved	  in	  post-‐
harvest	  processing	  of	  sorghum	  for	  enhanced	  
market	  opportunities	  (Y2)	  
Establish	  at	  least	  one	  communication	  platform	  
that	  allows	  the	  flow	  of	  market	  information	  among	  
the	  diverse	  stakeholders	  (Y2)	  
Knowledge	  sharing	  on	  the	  functioning	  and	  up-‐
scaling	  of	  alternative	  institutional	  innovations	  
carried	  out	  among	  all	  stakeholders	  (Y3)	  

ICRISAT,	  MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT,	  MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT,	  MAU,	  MPKV	  and	  UAS	  
	  
	  
ICRISAT,	  MAU,	  MPKV	  and	  UAS	  

Stakeholders	  using	  the	  value	  
addition	  technologies	  and	  
market	  access	  information	  
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Strategic	  Component/Output	  targets	   Milestones	   Lead	  institute(s)	   Outcomes	  

OT	  7.5.4	  Farmer	  organizations	  engaged	  in	  bulk	  
sales	  of	  grain	  and	  fodder	  

Developed	  linkages	  with	  the	  Farmers	  
Organizations	  in	  target	  areas	  (Y1)	  
Awareness	  on	  accessing	  larger	  markets	  for	  getting	  
higher	  price	  to	  their	  produce	  created	  (Y1,2)	  
Trained	  the	  FAs	  in	  maintaining	  the	  grain	  and	  
fodder	  quality	  enhancement	  (Y2,3)	  
Linked	  the	  FAs	  to	  grain	  and	  fodder	  markets	  (Y2)	  

MAU,	  MPKV	  and	  UAS	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
MAU,	  MPKV	  and	  UAS	  
	  
MAU,	  MPKV	  and	  UAS	  

Stakeholders	  using	  the	  value	  
addition	  technologies	  and	  
market	  access	  information	  

	  




