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We Face 3 Interconnected Challenges to Food

Security A TH G =1 5B EZEH XK

* Increasing food prices and recurring food price

spikes FRE UM% £k, FAErHINIE(E

 About 1 billion people (1 in 6 of the world’s
population) are chronically hungry éfik’ﬁ 10{Z A

e We have to increase food production by 60-100%
by 2050 20505, }REF-EFE 1R E60-100%
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Source: IMF, Primary Commodity Price System.
1A weighted average of wheat, corn, rice, and barley.
2A weighted average of beef, lamb, pork, and poultry.
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GIobaIIy 1 in 3 children under 5 malnourlshed 180m £ K5
SUTHILEFE=TRME—TEFRTR——EiT1.8(2

They are under height for t

In Africa it is
over 40% JEIM
BEHRDRIIL
= LU FE40%
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heir age

and suffer from stunted development and possible

blindness and death HE3E £
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Challenges to feedmg the world by 2050

220504, FriHA APk

Demand 73K Supply it

e Population Growth e Rising fuel and fertiliser
T prices AR AL B4 5
- o Bl S

* Changing Diets TX'R Climate change S {&22

- ge &AL

LY ABE i

* Biofuel Demand\ﬁf e Land and water scarcity
A YRR 5K 3t 0K B YR % R
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Rise in Meat Consumption RZE#EEFH
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Meat consumption
rises with per capita

iIncome
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Changing Climate in Africa IEN S &1L

e More than 5% reduction in * Average Annual Max
length of growing period Temp > 30°C ¥ 5
4 {<H }ﬂZ')TS%uJ: SRS ELLE

Fo

R W < F BT R

Source: Ericksen et al Mapping hot'§pots of climate change and food insecurity iﬁ the global tropics



Land and Water Scarcity £ i 5 /KE R 5E R

Physical scarcity SEfREGR

Overuse FTEFE

Degradation 1Bt

Pollution ;5
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We have to intensify ZA{[JFEZ=£4£91E

Yield {Hg/Hecatre)

Thousands

80
50
m =
s Shina
30 - Southern
Agig

a0 - e Africa
10

0

1280 1870 1880 1880 2000 2010

acricuLTure  Imperial College
FOR IMPACT | cndon




S

' f .. A single mother
Py Eﬂ farming a hillside
% in western Kenya
BRI AR IUF
) — LR B 3R,
SRAE
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Cassava K=

African Cassava Mosaic

Virus FEMARZELHIRE
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Black Sigatoka EBIiE
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Striga M4 (—MaEAERE)
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Potential harvest (tons/ha)
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Insecure Farm S Z £ HNK17
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Sustainable Intensification RI¥FZERIELY1LE

e There i1s not much more new arable land
available and water is scarce Y88 K%

S Hh, 7K BT IR K R
« We have to intensify: “More with Less”
AR 2 : FHE/DR B IEA " LB 2 m
o Greater productivity but minimised
environmental footprint I EEZER, [F

P Y2 Xof 2 355 F) SR
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Sustamable Inten5|f|cat|on CIE=15d: 0k YL 2

Increased production, income, nutrition 80~ & . I A
MEF

On the same amount, or less, of land and water 7£ L it 0
KFRAZHHPDHIEHT

With efficient and prudent use of inputs EH %, BHiElE
Hh{s= ARk 3 A

oy ide a b . . B o= ==
Minimising emissions of Greenhouse Gases R= Jil{/iE =

SERIHERR
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Sustamable Inten5|f|cat|on _Iﬁfgﬂ’]%“ﬂt

e Whilei mcreasmg natural capital & environmental services

o] B 18 0 E

ARA NI EARSS

o Strengthening resilience IM5&;E NI RE /7
 Reducing environmental impact /& /> XI5 B4 22 05

acricuLTure  Imperial College
FOR IMPACT | ondon




Precision Farming (UK) /£ (FEEH)

" .y = Phosphorus Deficiency

BERIRZ
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Multiple Benefits 2 E #£4P
IR 5838 V. e /)

Strengthen
Resilience

Jut L/ SAN N N
EljjugnnJ\ T}_\Eé%ﬁ@é:ﬁg
Increase Naturai Increase Minimise
Capital Household Greenhouse Gas
Productivity Emissions

Jk /D 5 A HY HE

Reduce
Environmental
Impact

VERAPSEZ s AlT
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Ke Parnr |Ar|cultural Innbvatlon a [A:L R
TR EEZ (K E

e International Agricultural Research Centres
ElPRERALER ZE il

* National Agricultural Research Systems

RN IR IF 2

e Universities &5

* Private sector FA A B[]
e NGOS QF&JT‘-T- gﬂ.z[n\ acricuLTure  Imperial College
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Multiple Approaches % E IR ¥

e Agro-ecology IRIVESF

e Genetics X T8

* Socio-economics t1 &Z£3%

a2
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Ecological Intensification 5K £Y91L

* Use ecological principles to
design agricultural practices, such

as: FHAESREN T S RILSCE,
uf

e Agroforestry VR A& #k S &

. Integrated Pest Management "‘r

HE LG Y

e Organic farming A M4
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No-T|II Agrlculture in the UK EZERFHRI

(Thurlby Grange in Lincolnshire) (M B E S /REEEE)
Benefits: Y& 4 :

*8.75 to 10 ton/ha wheat

S HkERs. 75100 /N &
*Crop establishment cost

AL

£245- £36/ ha MHERARNEL
363245555
*Fuel use 96 to 43 I/ha 220 1%%43
296 F 1A% ¥

*No wind erosion J5JX|{H
*No moisture stress TTiEEE K
*Elimination of black grass {R[R B E

http;{/wﬁw.taa.org.uk/as;ets/p /'I"o‘ny%ZOReynolds%ZOvZ%ZOLandwards%l}.Paper.pdf .
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Loess plateau, China

hESETSR

The Sahel
Bl s it X

http://www.farmingfirst.org/2012/09/
stone-bunds-as-soil-and-water-conservation-
measures-in-sahelian-countries/
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groecosystems WAV ES R G

A fs ‘.';%_" ':‘,; o g 7

Rice over Blue-Green Algae
23 A
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Maize Tarming Im 8 FaddheeDis sgroforest in Mbarall (Fistrict, Bauthers Highlangs, Tanzanka. 7568
Fhatn Beld) Mbrmmn

Maize under Faidherbia #H &4
LSSV S
2-4 tonnes C /ha/year B:FEH /AL
24) 2~ AN ffx 35 £
30 tons/ha standing crop AW o N
I 45 L300 Fon PRt 0000
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Conventional Breeding (E4t &

Modern Biotechnology IR{X E¥WH A

e Tissue Culture ZHZIE:3%

e Marker Aided Selection™ FH 47 #5104/ Bk
B

e Recombinant DNA (GM) E X E4H (§5E X))
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Targeted nutrients (Ethiopia) B ¥ ¥4 = 5T
RS EEBET) L
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Bananas Resistant to Wilt in Uganda

ST EAMERRERE

e S$500 million losses a year in Uganda ':*':?"
5T 5K —Finks50{ZE T |

e Academia Sinica provided sweet
pepper gene I RIFFFRIEH T &
S E

e Successfully transferred to bananas

DI iER B EFRE L

e In Ugandan field trials 5 35XHJH
[Bizt5s

 Entirely government funded £ &8 H
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Chaperone Genes for Drought Tolerance ?IL:F |

FHHEERER

Genes from Bacterial RNA that help to
repair misfolded proteins resulting

from stress HFERNAF E’]EE BEIT
BERYIEM~EENZTEE

Plants rapidly recover *I_%‘fi'ﬂﬂi gT

No yield penalty when stress free 315§
FEIfZBR, FEXIR

In African field trials FE;M g4 H |8z 3&
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Socm -economic intensification — Markets &

acricuLTure  Imperial College
FOR IMPACT | ondaon




acricuLTure  Imperial College
FOR IMPACT | cndon




B o 1A
Certified Seed B ##

T4l

Victoria Seeds

2R 2k |
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Output markets KI=H Hip

Farmer Associations
NR=
| Cooperatives

| S1Ftt

Cereal Banks
AIRIT
Contract Farms
| ERIRIA
QOutgrowers

A L ihiE
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Ethiopian Commodity Exchange iﬁ%ﬁﬁtbﬂﬁﬁ
a3 S




Rt ORE TR e ¢ U
Short Value Chains 58 M {EHE

Farmers’ Markets R?&T‘I‘Tiﬁ

R (NEXT WEEK FAI
s MARKET AT PRI
GARDENS EAST !

EXHIBITION RO:
WWW.LPMLORE!

LA BT

Home Grown B ZFfk

s

School FEEding iﬁ’ﬁj\:% aericuLTURE  Imperial College
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” Multlple Scales giﬂﬁﬁ

Region — Intra-regional trade it [X-1th X |8] 2R

Country — Ethiopian Commodity Exchange [EZ - 1
EHE LT E MR ST
Landscape — Watershed planning = Y-k 8 1 %]

District — Farmer Field Schools 1TEX-K K H|8]F
i

Community — Cooperative marketing ¥t X-&{EF=%H
Farm — Zai X372 T AR AR AEY)

IX|
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| Gomg to Scale *'JM‘;{E.

Sustainable Landscapes FI:

Ethiopia IRZEH LI

PR =

Sussex, UK &
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Key Drivers of Going to Scale ? #l#2{bL W X E5]) 1 ?

e Farmer Associations X =

e Markets T3

o ICT 5 BB IHE AR
* Political Leadership Bl/5 40
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Political Leadership E&}ﬁsﬁ*ﬂi
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Thank You il X

(.') AGRICULTURE
FOR IMPACT

www.ag4impact.org
Twitter: @Ag4Impact

Contact: g.conway@imperial.ac.uk

www.canwefeedtheworld.org
Twitter hashtag: #1billionhungry
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