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Crop LIFDC World LIFDC World
Barley 10.1 155.1 2.94 36.76
Millets (finger and pearl) 33.5 35.2 13.37 13.68
Sorghum 36.7 66.8 10.98 15.60
Total Dryland Cereals 80.3 257.1 27.29 66.04
'FAOSTAT 2009. FAO's classification and criteria for low-income, food-deficit countries (LIFDC) can be found at
http://www.fao.org/countryprofiles/lifdc.asp?lang=en
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Northern Africa
Barley - 3.6 M Ha
Sorghum -0.1 M Ha

<USD 2 perday: 26 M | 3o

Western & Central Africa

Millet - 16.8 M Ha

Sorghum - 14.2 M Ha
Barley - 0.5 M Ha
<USD 2 perday : 210 M

' Millet -12.1 M Ha

South Asia

Sorghum - 7.9 M Ha

2 Barley - 2.5 M Ha
<USD 2 perday : 1,082 M

Eastern & Southern Africa
Sorghum - 10.8 M Ha
Millet -4.1 M Ha

Barley -1.1 M Ha

<USD 2 perday : 230 M

LEVEL

Central & Western Asia
Barley - 7.4 M Ha
Sorghum -0.5 M Ha
Millet - 0.2 M Ha

<USD 2 perday : 20 M
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7 PRODUCT LINES

PL1. Sorghum for West Africa

PL2. Pearl millet for East and West Africa

[ PL3. Sorghum for East Africa ]

PL4. Finger millet for East and Southern Africa

PL5. Barley for Africa and Asia }

PL6. Pearl millet for East Africa and Asia

PL7. Sorghum for South Asia
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DELIVERED VIA 5 STRATEGIC COMPONENTS

Assembling and making accessible data and knowledge

Developing Integrating O Promoting Promoting
improved sustainable effective seed post-harvest
dryland cereal crop, pest and dissemination value addition
varieties and disease and market

hybrids management _ access
options b
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EXPECTED IMPACT IN 10 YEARS
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= 16% increase in dryland
cereal farm-level production
on atleast 11.8 M ha

= 5.8 million smallholder
households; 34 million total
beneficiaries

= $1.3 billion cumulative net
income benefits



CGIAR
FOCUS-CROP TRENDS in TARGET REGIONS (1981-2010)
Region/Crop Trends (1981 to 2010)
Production | Yield | Area
WCA
Sorghum 7% -1% 9%
Pearl Millet 7% 0% 7%
ESA
Sorghum 4% 1% 3%
Pearl Millet 5% 0% 5%
Barley 4% 0% 3%
CWANA
Barley 1% 1% 1%
SA
Sorghum -5% 2% -7%
Pearl Millet 1% 5% -4% .
Barley 1% 7% -5% 7




Aggregate demand for sorghum
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Changes in sorghum end use, 2000-2050
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10-year Demand & Supply

Projections, Sorghum
“ —
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E - 15.7 159
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Total

¥Demand ™ Supply

Target countrees: WCA: Burkina Faso, Mali, Niger, Nigeria. ESA: Ethiopia, Mozambigue, Sudan, Tanzanda. SA° ndia.

10-year Demand and Supply
Projections, Millets

®Demand ®Supply

Target countries: WCA: Burkina Faso, Mali, Niger, Nigeria, Senegal. ESA: Sudan, Uganda. 5A: India
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Lack of seed

Lack of information
Bird damage

Low yield

Pests and diseases

Low soil fertility

Poor straw yield/quality

Poor grain quality

12

24

10

|

15 20

Cumulative score

25




RESEARCH
PROGRAM ON

* Dryland Cereals

R4D OPPORTUNITIES THROUGH THE VALUE CHAIN

= Crop improvement for stable yield,
nutritive value

* Crop management
= Storage, post-harvest processing

= End-use products for evolving
consumer preferences

= Market access

Barley straw for fodder

New
processed
products
from
sorghum




@ caudatum {101}
@ caudatum=gulnea (46)
@ bicolor—caudatum (30)
@ caudatum=durra (35)
& durra (81)
@ bicolor—durra (23)
0 guinea (B84)

' bicolor—guinea (4)

durra—guinea (5}

@ guinea-kafir (3)
& kafir (34)
O caudatum=kafir (24)
@ bicolor—kafir (2)
@ durra-kafir (3)
@ bicolor (28)
@ wild (6)

Morris et al., 2013. PNAS 110: 453-458
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"MOMENTUM FROM EXISTIG INITIATIVES - a snapshot

Affordable Mini-Packs
Sorghum yield increase via HOPE —— i

Participatory Variety Selection

Diffusion Curves far CPB and PPB in Aleppo
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INTERMEDIATE DEVELOPMENT OUTCOMES

1. Improved productivity of dryland cereals in smallholder farming systems in Africa and Asia

2. Increased and stable access to dryland cereal food, feed and fodder by the poor, especially
rural women and children

3. Increased consumption of nutritious dryland cereals by the poor, especially among
nutritionally vulnerable women and children

4. Increased and more equitable income from marketing dryland cereal grain, fodder and
products by low income value chain actors, especially smallholder women farmers

5. Increased capacity to adapt to environmental variability and longer term changes in low
income communities in Africa and Asia
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IDO TARGET (IMPROVED PRODUCTIVITY)

! Yield (grain & stover) in farmer fields
1 Profitability

Improved productivity of dryland cereals in smallholder farming systems in Africa and Asia

30-40% increase in sorghum grain yield in 600,000 farmer fields in WCA and ESA, of which 50% of the
increase is in women farmers’ fields

20-30% increase in pearl millet grain yield in 800,000 farmer fields in WCA and ESA, of which 50%
increase in women farmers’ fields

20-30% increase in barley yield in 300,000 farmer fields in Ethiopia, India, Iran, Kazakhstan, Morocco
15-20% increase in pearl millet and sorghum grain and 5-10% stover yield in 3 million ha in India

30-50% increase in finger millet grain yield in 300,000 farmer fields, and 20% increase in premium quality
marketable grain in Ethiopia, Tanzania and Uganda

10-20% increase in profitability of sorghum for industrial use in Nigeria, Kenya and Tanzania; 15-25%
increase in profitability of barley for industrial use in Ethiopia, India, Iran and Morocco
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IDO TARGET (INCREASED & STABLE ACCESS TO PRODUCTS)

1 Price, availability in the market
! Household stocks throughout the year

Increased and stable access to dryland cereal food, feed and fodder by the poor,
especially rural women and children

» 50% decrease in the length of the hunger period for 500,000 rural poor households
producing sorghum and pearl millet in Mali, Niger, Nigeria and Burkina Faso

= 20% increase in the stock of finger millet prior to harvest period for 250,000 rural
poor households producing finger millet in Ethiopia, Tanzania and Uganda

= 20% increase In the availability of food barley (grain), feed barley (grain and straw)
and industrial use at more stable market prices in CRP focal countries.

= 15-20% reduction in price volatility (measured by CV in price) influenced by stable
supply of pearl millet and sorghum in India
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IDO TARGET (INCREASED CONSUMPTION OF NUTRITIOUS DRYLAND CEREALS)

! Iron and zinc content (finger millet, pearl millet, sorghum), calcium (finger millet) |
! Diet diversity towards dryland cereals

Increased consumption of nutritious dryland cereals by the poor, especially among nutritionally vulnerable
women and children

= 30-50% increase in iron and zinc intake levels from nutrient-dense pearl millet by women and children in
WCA and ESA, and in areas where high iron hybrids were adopted in India

= 30-50% increase in iron and zinc intake levels from nutrient-dense sorghum by women and children in
WCA and ESA, and 15-20% increase in predominantly sorghum consuming population in India

= 30-50% increase in iron, zinc and calcium intake levels from nutrient-dense finger millet by women and
children in Ethiopia, Kenya, Tanzania and Uganda

= 30% increase in consumption of finger millet, pearl millet and sorghum products in Ethiopia, Kenya,
Sudan, Tanzania, Uganda and targeted areas in India, especially by women and children

= 10% increase in the use of iron and zinc fortified barley grain as food by nutritionally vulnerable women
and children in rural and urban areas and for individuals with special dietary requirements in India, Iran,
Ethiopia and Morocco
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IDO TARGET (INCREASED AND MORE EQUITABLE INCOME)

" 1 Gender-disaggregated income and assets of farmers ‘

Increased and more equitable income from marketing dryland cereal grain, fodder
and products by low income value chain actors, especially smallholder women farmers

= 20-30% increase in income for pearl millet and sorghum growers and processors
in target regions of India, with 15-20% of the income by women growers and
processors

= 25% increase in income by finger millet, pearl millet and sorghum growers and
processors in Burkina Faso, Mali, Nigeria, Ethiopia, Kenya, Tanzania and Uganda,
with 35% of the income by women processors

= 20% increase in income of barley growers from industrial uses in Ethiopia, India
and Iran with 20% of the income by women processing barley for local food and
other industrial uses in Ethiopia, India, Iran and Morocco
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IDO TARGET (INCREASED ADAPTATION TO ENVIRONMENTAL VARIABILITY)

.1 Cultivar diversity
! Crop management

Increased capacity to adapt to environmental variability and longer term changes in low
income communities in Africa and Asia

= 20% decrease in acreage of dryland cereals fields requiring re-sowing in WCA, ESA and India
= 25% reduction in acreage (and/or frequency) of failed dryland cereal crops in Africa and Asia

= |ncrease by at least one the number of cultivars grown by 400,000 pearl millet and sorghum
farmers in WCA, 25% of the pearl millet and sorghum farmers in Ethiopia, Sudan and
Tanzania and 100,000 pearl millet farmers in India, 30% of the finger millet farmers in
Ethiopia, Tanzania and Uganda

= 150,000 households in India adopting improved sorghum cultivars and management practices
to mitigate environmental variability

= 5% of barley acreage is grown using enhanced water productivity technologies in rotation with
legumes and with conservation agriculture practices in Ethiopia, Iran, India and Morocco.
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GENDER-SPECIFIC OBJECTIVES

= (Obtain gender-disaggregated data and gender sensitive analyses on dryland cereal
value chains

= Develop improved cultivars with traits that create market opportunities that especially
benefit women

= Increase “whole plant value” for primary producers, mainly women, of these crops

= Develop crop management interventions that are appropriate for women

= Increase women farmers' access to seed of new dryland cereal varieties

= Enhance womens' benefit from agro-enterprise opportunities, not just from the reduction
of drudgery

= Proactively involve more women in participatory research-for-development, training and
knowledge-sharing activities

CGIAR

Interviewing mothers about desirable quality traits of |
sorghum breeding lines
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=
Genenc ol Improved food Improved Reduced rural Enhanced
9 security nutrition & poverty environmental
Theory of Change % et R
__ w Improved productivity of dryland cereal farming systems . Assumptions
New Policies, g (o' O * Increased and stable access to dryland cereals | S Technologies work in practice
Increased Adoption o = B Increased consumption and nutrition from dryland cereals | + Right policies are in place
O = . increased and more equitable income T - Right ervironmenrt for change
* Increased resilience to environme ntal varia bility
* System-level research implementation

Engagement with farmers, communities, -ﬁ-
policy makers, NARS, private companies
Establishment of baseline and monitoring of Behavioral Change

changes . g 4 i
E Adoption of improved varieties and management Assumptions

Extension and outreach practices . 4
Public relations on nutritional significance of » Increased marketing of drylnd cereals i P.pp:rl:llprlate pariners are el gage
/' = Recipients are readyand receptive

dryland cereals * Increased utilization of dryland cereal grain and stover |/
* Institutional support exists

Market pull for dryland cereals based on = : g i : \

b P yi Production and dls:‘.rlbutlﬂn nfaffnrdal?lv priced seeds BB - Goviininents want T enable palicies
nutritional value. * Use of more effective research strategies/technology ! ; :

: R ; ’ * Technologies are appropriate for target
* Dissemination of post-harvest technologies and recipes i e
* Use of training packages/modules/approaches

Utilization of up-to-date data and information

Improved Technology,
Access to Inputs,

Infrastructure

Capacity change (KAS)

* Improved exchange of infomation and technology

* Increased marketing skills / value addition processes | Assumptions

* Improved efficiency of partners in research and k * Recipients are ready and receptive
development | = Outputs are relevant

* |ncreased awareness on nutritional value / health U = Critical mass of personnel exists

* Better preparedness for rainfall and temperature

variability

Coordinated multi-faceted research * Improved varieties .

Incessant partner engagement * Improved management practices

Innovative technology development/adoption * Publicly-accessible datasets and information
Information management capabilities * Ph E_F'ID’f'r'FJII'IE F'FDtDEE”.S .

Training facilities, scholarship programs * Trained [people] and improved infrastructure

Proactive extension and outreach * Seed production and delivery
* Post-harvest processing technologies and recipes

* Training packages/modules/approaches

Implementation Theory Programme Theory

CRP RESEARCH OUTCOMES

CRP
RESEARCH
OUTPUTS
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STRATEGIC PARTNERSHIPS

ICRISAT ‘.Ll_.,L
BILLEMELINDA Collaborative Research e - @j
Col!a!aorative Development Thanns
Training & i
Capacity Building @cirad Rro
Infrastructure Development
7ASARE
Extension

Seed/Technology Dissemination

= Partner Involvement in Management and Oversight of CRP ;ﬁ@
o Steering Committee membership

t ;
sorghum & M‘L‘e o Research Management Team Membership Emgpa
innovation 12 o Flagship Project (Product Line) Co-ordinators
>70 15 20 30
Programs in Africa & Advanced Research NGOs, CSOs & Private Sector
Asia Institutes Farmer Organizations Companies




Policy changes:
Seed regulations, roles
of extensions service

Improved Food security, Nutrition, reduced vulnerability

it

N

Scaling up

g

Adoption of integrated technology options

NGO's :
Strengthening capacity of
Farmer Organizations
and other actors

I

Rural Radios,
Cell phones,

I

Learning and
Adaptation: rrs,

trials, exchange visits

g

Information on
production
packages: Radio,

video, labelling

¢

Farmer
organisation

g

Input supply
models

v
—
\ t

\/IXI/

Scaling
out

Input supply
with credit

options:

warrantage

l

Small seed
companies

I

Breeders’ seed

Productline research outputs: Varieties, management
options, processing technology, end uses
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PARTNER ROLES TOWARDS PL1 OUTPUTS & OUTCOMES: an example

Farmer Unions, specialised NGOs: access agriculture (video), Afrique Verte (cooperatives);
Private sector: Rural Radio stations; awhere; agrobase; Kbioscience;
GCP, Harvest Choice, Impact Assessment specialists (MSU, ..) , CORAF

Assembling and making accessible data and knowledge

Developing Integrating O Promoting Promoting

improved sustainable effective seed post-harvest

dryland cereal crop, pest and dissemination value addition

varieties and disease and market

hybrids W ENEEE N E L access
options

A
* 4‘ Farmer Coops, ¢
IER, INERA, IAR with NARS, WUR, Seed companies Farmer Unions,
Farmer organizations CRS, AMEDD, AKF  (Faso Kaba, Comptoir ~ |ICEM, business
(e.9. ULPC, UGCPA); UACT, CBARDP 2000, AgriSahel) incubator at ITA, IER;

CIRAD,Univ. Hohenheim Seed regulators IRD, WUR processing
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SORGHUM IN WEST AFRICA: -ONE PARTNERSHIP SUCCESS STORY

NGO: Agro-business PASS: Seed processing
training training

Training,

varieties for
testing

NGO:

<«— Cooperative

training
|

] |
oA

“' ‘:I - l
"L ‘Ii.‘ iI'i:"'I

1y

b i YA
Yhisn WK
i

SEMENCE:

ET AUTRES | INTRANT

Owned by
Seed cooperative
Funded by Seed

project (GlZ)

Lata

_| Farmer preferred Vo
improved sorghum variety |~ . . &




LIVESTOCK &
FISH

DRYLAND
SYSTEMS

DRYLAND
CEREALS




Integration and testing of system components
Baseline data on HHs

Systems typologies

Gender disaggregation

Participatory research

System models

Trade-off analysis

Genetic diversity and improvement of
crop species in resource capture and
use efficiency (N, P, H20)

Develop science of integrated crop
management (IPM, IDM, NRM)
technologies

v

Feedback to CRPs for priority setting &
design of products or technologies

Testing

Joint activity in CRP1.1 action sites

= Cultivars and adaptation in different systems
= [ntegrated crop management (IPM, IDM, NRM) technologies
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CRP3s
Phenotyping
CCAFS
Yot Quantitative
. wiid e(otype) data
modeling tools & data gene(otype) |
- Crops :
« Systems :
TC scenarios & ' Testirg ovs
analogue locations

-~/ Climate smart
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Consortium Board

| Lead Center Governing Board
|

Independent | Lead Center Director General
Advisory . _— e

Committee

CRP Steering Committee

CRP Director

' Research Management Committee

PL1 PL2 PL3 PLA [ PLG PL?
Coordinator Coordinator Coordinator Coordinator Coordinator Coordinator Coordinator

PL2 PLA PLS PLE PL7
Research Research Research Research Research
Team Team 1 CET Team Team
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