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Great Challenges of Agriculture

Growing world population
will cause a “serious storm"
of food, energy and water
shortages by 2050

Demand for food and energy
will jump 70% and 100% and
for fresh water by 30%, as
the population tops 9 billion
In the past, only ~12 crops
received the major attention
of scientific interventions

The Big Challenge: How to expand agriculture output without further
constraining natural resources?
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Why Pulses

T

Improved food security

i 7 A Bangladeshi mother is X
feeding rice and lentil dal to her §
children R
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Pulses offer many nutritional benefits

* Pulses are three times richer in low
fat protein as compared to cereals %“"‘ @
including rice and wheat; - WHAT
* Pulses have complementary Amino H THE B A
: . . WORLD
acid profile with cereals; B eats | w
e Micro-nutrient rich grains (Fe, Zn); Y I l{m s
Q
* Good carbohydrates make pulses a

great functional food; ‘ %ﬂg@ |\|7| F'i’%fé‘ﬁl

* High in dietry fibre. 2800
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Source: Food and Agriculture Organization
of the United Nation:
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Pulses - A potential whole food solution
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Effect of lentil diet on anemic Sri Lankan Children after 60 Days R -
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Hemoglobin (g/dL) 11.1 11.8 6.3
Serum Fe (ug/dL) 51.5 89.8 74.4
Total Fe binding capacity (ug/dL) 405.3 377.6 -6.8
Trans ferritin saturation (%) 12.8 24.3 89.8
Serum ferritin (ng/mL) 29.5 41.2 39.7

50g of pulses is a good source of Fe, Zn, and Se

Nutrient Lentil

Field pea  Chickpea

Protein (%) 0-27 0-B 1920
Se (ug kg) 05-670 3351 450850
Fe (mg kg') B-90 M5 0% 24

Zn (mg kg?) -5 2030 2032 3.7
Phyticacid (mgg!)  18-44 22-82 49-61 72119

| 4 Source; Pallemulle, Thavarajah, Thavarajah et al. unpublished data, 2013
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The Balanced Diet: Cereals with Pulses

The complementarities of cereals & food legumes
Food Legumes:  High in protein and Lysine, low in sulfur-containing

amino acids:
Protein percentage
Faba bean 20-36%
Lentil 20-27 %
Grass pea 25-31%
Kabuli Chickpea 16-24%
Field Pea 20- 23 %

Cereals/Wheat: low in both protein and lysine but high in sulfur-
containing amino acids

Combining food legumes and cereals provides a balanced diet:
improving nutrition, especially in low-income communities
where other sources of protein like animal protein are limited.
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Bio-fortified pulses — a panacea for hidden hunger

Fe and Zn contents of lentil varieties
released in Bangladesh

In Bangladesh, biofortified lentils
developed by NARS and ICARDA are
now grown in 145,600 ha, producing
186,000 tons for domestic consumption

BARI M4 BARI M5 BARI M6 BARI M7

Wt o STy

M Fe content (ppm) ® Zn content (ppm)

New lentil variety BARI M7
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NnNnancing >oI1l Froauctivily &

through Biological Nj

FLIPO7-273C
_E ILC263

FLIPO7-282C
—

FLIPO7-33C

® Chickpea and Faba bean
genotypes screened -

FLIP08-79C
FLIP06-37C
FLIP07-258C
FLIPO7-3C
LM162
FLIPO7-6C
FLIPO7-240C
LM164
FLIP08-92C
ILC3284

® Super nodulating lines
identified (Egypt)

® TILLING population of FB
developed FiTh05 1560

——
— FLIPO7-262C
& Stress tolerant Rhizobium [ e

ILC533
ILC3397

FLIP08-177C
FLIPO7-127C
FLIPO7-14C
FLIPO7-280C
FLIP08-99C
FLIP08-98C
FLIP06-151C
ILC482

FLIPO7-255C
FLIP07-269C
FLIP0O7-38C

FLIP08-193C
FLIP08-154C
FLIP08-251C
FLIPO7-308C

FLIP08-223C
strains identified |

FLIPO7-340C
FLIPO7-322C
FLIP07-332C
FLIP08-23C

LM140

® Host-Rhizobium- i
Environments interaction |
EVIPOB-166C

v o :
studied . L Fliporis2C | Sate el
FLIPO7-217C 5

FLIP07-268C |
\- FLIP07-254C

® Enhancement of soil S FLIPO7 254 .
productivity and soil health. %ICARDA

|7

nce for Better Livelihoods in Dry Areas



Pulses are climate smart crops with less water requirement

Water Stress by Country: 2040 Water efficiencyin food production
(measured in galleons per ton)

Pork
Chicken

ratio of withdrawals
to supply

Low (< 10%)

Low to medium {10-20%)
W Medium to high (20-40%)
W High (40-80%)
W Extremely high (> 80%)

Daal (1kg) Chicken (1kg) Mutton (1kg) Beef (1kg)
1250 liters 4325 liters 5520 liters 13000 liters
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Grass Pea: Tolerance to Excessive Drought and Water Logging
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Pulses Production Scenario

Global 80.32

80

75

70 Chickpea
Areamha 16%
Prod mt B—

. : Lenti

Yield kg/ha ©° ' 7%

55

50

45

Oceania
4.3 %

40 ’
1961-63 1971-73 1981-83 1991-93 2001-03 2011-13

Europe/_\\ Africoa
—Area 68.67 63.02  63.64 6869  69.77  80.32 °* “ |

——Production 43.85 42.16 44.99 54.24 57.72 72.34

Asia

Area 39.32 34.07 35.13 34.86 3438 | 40.16 D Americas
Production|  25.18 21.29 23.07 23.14 26.34 3290 | A

Yield ., 640 625 657 663 766 819
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Production sufficiency in pulses is a concern in some regions

e Asia accounts for 45% of the global pulses production and remains a major
producer, importer, and consumer

Supply and Demand for Total Legumesin LIDFC ('000

MT)
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Pulses deficit regions

Global pulse trade at present: almost 12 million tons

North America

- 7~ SouthAsia

A 4
WANA \4._*__;".\

' Region "“1-5 Ocjania
| {

Latin America and Sub-Saharan

the Caribbean Africa T Net Exports ’ p
Net Imports
Sources: FAOSTAT (2011) in Million MT by region (2011)
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What Science Can Do to Enhance Productivity and Production of Pulses

N
o> 2016
%/ Hnmwmosd, ;._%;ICARDA



Strategy for Enhancing Pulses Production

®Crop genetic improvement & Yiel.d poten’FiaI for rainfed
new genetic gains for improved agriculture in Drylands
varieties;

®Vertical increase in productivity
through sustainable intensification
of production systems;

®Closing the yield gaps

Exploitable

65-75% Yield Gap

® Horizontal expansion

Yield Attainable Average
Potentialin Yield in Farm

® Reduced post-harvest losses Research  Farmers  Yield
Trials fields

e 25-60% yield gaps in pulses

* Reasons are many.......

* Closing the yield gaps can alone supply 60% of pulses deficit
* Farmers participatory research
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Winter vs. spring chickpea in West Asia & North Africa

winter crop

ng sown

\‘: LY T ':‘~..‘_;_“ AT
v .




Gokce is used on
about 85% of the
chickpea production
areas (over 550,000
ha). With a yield
advantage of 300 kg/ha
over other varieties,
and world prices over
USD 1000/t, this
represents an
additional USD 165
million for Turkish
farmers, in 2007 alone.

The Kabuli chickpea, ‘Gokce’, developed by ICARDA and Turkish
national scientists, has withstood severe drought in Turkey and
produced when most other crops failed in 2007.

£ 1CARDA
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Food Legumes Production Improvement in Ethiopia

Field visits to pulse farmer involving policy makers

Increase in production 2000/01
- 2009/10:

Lentils: 3 times
Faba Bean: 40%
Chickpea: 60%

Alemaya lentil variety widely adopted ,
in Ethiopia
Increased production and added
value products provides
employment through food
processing in rural areas

%ICARDA



Fast-tracking of Iron & Zinc-rich lentil varieties

¢ T (AR TE-9)
e 4= ()
39 wifad 8 b->8 FUSNH, 05> B
wfi offd 3 od &R
A s lredren, SRR |

Funded by . Bio-fortification Project-ICARDA
Organized by = OFRD, ARS, PABNA &
g PRC, ISHU RDI, PABNA

N I: Sh kh F 7 ,z 5 : T :
:3‘1 2 ar( o ‘* !)y Eth_l0pla Alemaya (Fe 98 Zn- 64 ppm)
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" Ethiopia: Alemaya

" Bangladesh: Barimasur-4,
Barimasur-5 and Barimasur-0,
Barimasur-7, Binamasur-7

" India: Pusa Vaibhav

" Nepal: Sisir, Shital, Shekhar
Khajurah-1, Khajurah-2

e —————— e p——

» Syria: Idlib-2, Idlib-3 e s
and Idlib-4 m‘ﬂ (S
= Turkey: Myveci-2001 [N A R\ (%
u Portugalz Beleza . o T 20/04/2006
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Climate resilient varieties of faba bean
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ol Heat tolerant faba bean varieties in
" sudan
* Production increased from ~40,000
tin 1995 to 150,000 t at present.
— Area increased by 50,000 ha
— Productivity increased by 600

Ha

Basabeer

Hudeiba 93
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kg/ha

Bedk- Misr3 - orobanche tolerant and

| Nubaria2 and Nubaria3 - drought
tolerant varieties helped improved
the self sufficiency level of faba bean

In Egypt
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Insect Resistant Chickpea

Leaf miner

* 6 segregating population
and FIGS set evaluated &=
at Kemis Zemamra &8
station in Morocco '

« 200 single plants with &=

good resistance  and S S i) dnghnesfor
pods/plant. Sl N ey -
Pod borer
* FIGS (375) evaluated in Annaceur
(off season)
34 lines with 1-5% damage
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Extra Early Varieties

Rice fallows

Bihar

Madhya Pradesh
I chattisgarh

Orissa

Uttar Pradesh
B est Bengal

Jharkhand
man

0
Ncobar lslands

- Investments focused on resiliency for
vulnerable populations

| Zones
[CJRegions

Agricultural grow th oriented activities

for maize, wheat, honey, cotfee,
livestock, dairy and chickpea Monsoon Rice Super-early legumes Boro Rice
@B Combination of agricultural grovith (July-Oct) Nov-Jan (<90 days window) (Feb-June)

and resiliency based programs

Lowland Areas in Ethiopia
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Pulses offer scope for diversification of cereal based systems

Intensification of cereal based CS by
inclusion of pulses as catch crop

Diversification of cereal based CS by
replacement

Introduction in Rice-fallows in South Asia

. . . MonsoonRice | Super-carly |
New niches such as winter planting me m:::’;:.:.gm
e )

Market opportunities for rural income

Market
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Enhancing profitability of pulses production

 Reducing cost of cultivation
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cdrly Lentii vemonstration neplacing raliow
in Fallow Rice Rotation in Bangl| h & Indi
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Steep rise in food prices in India over 30 years

Pulses are becoming cash crops 9}
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Consumption of pulses has gone down over the years

Percent change in consumption over four decades, 1963-2003

Per capita availability of
pulses is 35 g per day

M Developing countries

B Industrial countries

Meat Sugar Pulses Roots and Vegetable oils Wheat Rice
tubers
LAY
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How to raise awareness about pulse benefit?

Inclusion pulses benefits in school curriculum among
children;

Innovations in pulse products and ready to eat products;

Messages by celebrities and eminent personalities about
the benefits of pulses in electronic media and print;

National, regional and global events involving
participation of general public and celebrities;

Short documentary films on benefits on pulses.
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Second conference of the
International Legumes
Scciﬂy

October 12-14, 2016

Trola, P:--tugal

Little Beans,

Big OFFortumtic:: .
otential ¥y

Roaliﬁng the P

of Pulses to Meet Today‘: 4

Global Health C’u”engcs 11 PY Areas
November 19, 2016 April 15 - April 17, 2016
NYC, USA ‘c Rabat, Maracco

INRA Mceﬁns on Grain

Legumes (Francophone)
May 31 - June 1, 2016
Dijon, France

International Conference

on Pulses in Drytand

D@5

chion:' Conference ..“c.g.y

Central American

Cooperat;vc Plogram for

V28, 3
® o
Crops and Animal -9 x
e Pan African Grain Legume

|mpwvcmcnts
April 5-8, 2016
Cn\ln RK.!

COHFQICHCC

L)
c.’ February 78 - Marh
Livingstone, Zambia

and World Cowpea

4, 2016

(GPC)

PULSES

2016

INTERNATIONAL
YEAR OF PULSES
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Woerld Pulses Convention

May 19-22,2016

himir, Turkey

International Conference
on Pulses for Nutritional
Sccurity and Agricultu«al

Sustainabilit
November 12-14, 2076
New Delhi, Indis

[} The Pulses Conclave
February 17-20, 20%
Jaipur, India

Follow us on Twitter or visit our website for more information
on events celebrating the Intermational Year of Pulses!

@LovePulses | #LovePulses 5IYP2016 | iyp2016.0rg

#ICARDA
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Conclusions & Recommendation

» Pulses for Food Security

= Pulses contribute to global food and nutritional security both
directly & indirectly through high protein content.

= Major source of micro nutrients
= Important source of dietary fibre;.

* The protein content of legumes is not as affected by e[CO,] as
cereals & grasses —

» Pulses for Environmental Benefits and Mitigation of Climate
Change

= Pulse production enhance soil N content and soil productivity
and health;

= Production of pulses has lower greenhouse gas emissions than
crops that require N-fertilization;.

= Lower fossil energy costs than crops that needs N-fertilization;
'0“
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Conclusions & Recommendations (cont’d)

» Pulses for Environmental Benefits and Mitigation of Climate Change (cont’d)

=  The inclusion of legumes in farming systems appears to accelerate soil C
sequestration promote soil health since it breaks the disease and insect
cycles in soil created by the prevailed cereal mono-culture.

» Considering the nutritional and environmental benefits of pulses, it is
essential that pulses consumption is well encouraged,;

» Itis important to bridge the gap between production and consumption at
both national and global levels;

» There is an urgent need to invest more in science and technology to
enhancing pulses productivity, production and reduce production cost.

The IYP is an excellent opportunity to promote
the consumption of pulses & investment in

Science & Technology to increase pulses
productivity and production.
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Celebrating the 2016 - International year of Pulses

net, goo
\O‘Q\a g d’br

%
©

International
Conference on

PULSES

FOR HEALTH, NUTRITION AND
SUSTAINABLE AGRICULTURE
IN DRYLANDS

RABAT. MOROCCO
15 APRIL. 2016

International Center for Agricultural
Research in the Dry Areas (ICARDA)

Institut National de la Recherche Agronomique (INRA), Morocco and
United Nations Food and Agriculture Organization (FAQ)
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International Conference
on Pulses for Health,
Nutrition and Sustainable
Agriculture in Drylands
(13-15 April 2016, Rabat,
Morocco).

Thank you
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