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Global Challenges
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Growing Population, Dwindling Resources
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Global Challenges
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Extreme Climate Change Impacts

ERIBICTIEZEBDREZLESZATINS

Climate change is being felt by farmers today

(\
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In 2012, 100% of farmers in the U.S. Midwest experienced severe-drought conditions and 65% faced extreme- drought1§
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15% of global maize yield is now lost each year to droughts?
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The nlimber of extreme weather events each year is continually rising

201340 B % [ RE 5138804 —30E R D THELY40% B L) ‘

In 2013, there were 880 events — 40% higher than the 30 year average?
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‘ Farmers today are building resilience against volatile climate and continui

A8 1) Al-Kaisi, M.M. Et al, 2013, “Drought Impact on Crop Protection and the soil eﬁironment”JournaI
“Drought tolerance in Maize:?ﬂging Reality,” ISAAA Brief 39. 3) Extreme Weather Wreaking Hav
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Responding to Climate Change

EE FAO) VAT 3DDE

3 Pillar Approach from UNFAO

1. BEXOEERERVREEZFRAIGRGHTETIIES LTS

Sustainably increase agricultural productivity & incomes

2. S[UZEICEGL., B NZEET S

Adapt and build resilience to climate change

3. BREMRARZER. HAWIIHRT S

Reduce or remove greenhouse gas emissions

M2 UN FAO, Climate Smart Agriculture Sourcebook
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Responding to Climate Change

HERYFIF i DRI=T NEREFL ?

What is the role of plant science technologies?
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In the face of climate change,
farmers need a full suite of
crop protection products and
plant biotechnology to help
tem:
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Responding to Climate Change
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Plant Science Technologies

B DB B F iR £ D Bl

Today’s Technology Tech in Development
o EMRE(BE)H M o EXRFIARNE
Crop protection products Nitrogen-Use Efficiency
o AEEMEMIEEY o ELRIFTE
Pest resistant crops Heat tolerance
o FHIERZE o BTIRME (vt -smm)
No-till agriculture Drought tolerance
o FZIRMHE
Drought tolerance
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Responding to Climate Change
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Today’s Plant Science Technologies

o EMRE(RE) MM

Crop protection products

- EYMORECREITFA—CEEZ LR HE BIDR

Controls insects, weeds and diseases that damage yields and crop quality

o FEEM-ENMEEY

Pest-resistant crops

- HERADER-MEMREAZHET D/ \1TI/miE

Biotech varieties that improve grower’s ability to control insects and weeds

O FERE

No-till agriculture

- FREFIT D CHEREMREBERRICKY., BRI, #EHEZE
BLTELIROMEZRBTED

Herbicide tolerant-crops & targeted crop protection products allow farmers to leave soil untilled during the growing season

ORZIRTH 1%

Drought tolerance

« EHLEREF, BLOFEDOWOERTE T TUEMDOEFZRIREICT S

Advanced traits enable crop to survive in times of severe drought or low irrigation
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Responding to Climate Change
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Plant Science Technologies in Development

oERFIABE

Nitrogen-Use Efficiency

c WAL THO DAY EODDVIL, BAFKO ) HIERE

Plant biotech rice and maize varieties in early-mid stage development

O RZIRH1E

Drought tolerance

« TIVARUZEDMEZ IR 0 Mg (. BAFEDE AR

Varieties developed specifically for Africa and other vulnerable regions are in late-stage development.

—='T N =]
ﬁimm'l’i
Heat tolerance

C INBHSEEIC £ B ST AR I DB LA R R

Early stage public sector research for plant biotech varieties being conducted
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Pest-Resistant Crops

FYBRWHE -FERFRERET I/ 1T2EDIE
BRALYFIELGRFEIZRGT B EETTREIZL
HROBHEKEZKIBICEIZ LTS

Biotech crops that offer better weed and insect control enable farmers to adapt to more extreme weather
and add millions of tonnes of food to our global supply

H4X:1{82 2005 b 80
rroERAIS:2{83,00075 ko B0
’.T ), F¥/—3(F5%):66075

122 MT more soybeans
230 MT more corn

1996 2012

6.6 MT more canola I

—> 358 million tonnes (MT) more
1996 M 52012 F THEME (L, 3185,800 >

M #2: Brookes, G, et al. The Production and Price Impact of Biotech Crops. lowa State University. January 2010.
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Pest-Resistant Crops

TN, R OEHMEEERL
[EEBOEEZRLZITOT SO EHERICRIID

Which in turn reduces global food prices and increases food security in the most climate-vulnerable areas

\ 4

2.8% 9.6%

FYEODS OMEIE B4 XD
5.8%{ETF 9.6%1ETF

M #2: Brookes, G, et al. The Production and Price Impact of Biotech Crops. lowa State University. January 2010.
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Crop Protection Products

o MERVHEEIL. FICEEELED
BRIZESTIR. BRKOER

Insect, disease and weed pressures can be the greatest threat to farmers, especially &
in developing regions

cBRRIGBFEYICE T HEDIIEADD D
REOWN=07D—»"NERHN TS

Almost 1/3" of global maize is lost each year to pests

- HAEDIADIS%NRERZITTEHON TN
15% of rice worldwide is lost to disease alone

- FRTIVADINEDIS%I(E. BEEEEEMIC
FUFEEHN TS

35% of Central Africa’s wheat is destroyed by pests each year

M2 Oerke, E.C., 2006, “Crop losses to pests,” Journal of Agricultural Science, vol. 144, pp 31-43
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Crop Protection Products

BRI T f Ny

Global Benefits %
I T +50%
CSE EMREEDNLE. HROTE ol
EMDORERINETERPOHEE, FRITEOT 50944
EONHDZEHNTLND

Today, crop protection products save nearly half of global staple crop supply
from being lost to insects, weed & disease

s [UERZEINSSIZED X (EMRED

+37%

M)EMIYTIE
WEEIF SETLUEICERE LGS 37
As climate change becomes more extreme, this protection will be needed :
more than ever iKY, o
Ny 07 P 2
T4
b=
= +40%
OATIE
4090151

£ Oerke, E.C., 2006, “Crop losses to pests,” Journal of Agricultural Science, vol. 144, pp 31-43
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Crop Protection Products

WBEHGZEN R T

Regional Benefits

TS5V
REERIZKYFTAIADIRE
HY44% NS

Brazil: Disease control increases
soybean yields 44%°

TR
FRERIDLZFNIETNEDIN
=(326% K T3

France: Without fungicides, wheat
yields would drop 26%3

=7F:
FAYBREXLLE T, BRERIDE
AI¥33% 5N E:

Kenya: 33% higher yields with herbicides
versus handweeding?!

CropL.ife Y

INTERNATIONAL

INTREBY:
BREFIDFERIZKY/INE
DI E HV64 %1 02

Pakistan: 64% higher wheat yields
with herbicides?

EMIREIZLYUED
ERF21% M 5HT H
4% Z{K T4

Australia: crop protection

reduce grain crop losses from
21% to a mere 4%*
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No-till

B TR DL, }ﬁiﬁﬁ o DIET, JNEDIEN

® PREAIMTE, 47‘71’F%li ERVFHELLTHEZNRT S

CEZFA[REICT S

Herbicide tolerant biotech crops enable farmers to control weeds without tillage

CRELTLELFUTORRALL, SMTIRBEAOBITE, FHED
Y DR FAXTAHEDREAMNMBMLU=C LT MR

Farm surveys in U.S. & Argentina show higher no-till adoption for corn, cotton and soybean after switching to biotech
varieties

O THIEMEBEFITENDEZSO. ACZHZA. £EEEZEHD

No-till increases soil quality, reduces erosion and boosts productivity

c KEOBEMINEL. 4EHEFETOARFERKIEICLY. 32%E

U.S. grain yields increase up to 32% after just four yields of continuous no-till

* BT FDERDB0% LU LNRERIM A EY TARBHERIEZITL, T8
KD DERFPLLIERT DR ZHERE

Over 80% of Canadian farmers using no-till with herbicide tolerant crops show higher soil moisture and less erosion

>=11
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No-till

HFHAR DD, IREZE i DL, REDIEMN

Fewer Emissions, Reduced Footprint, Higher Yields

CropLife Y

ReEEX
CONSERVATION AGRICLTURE
BREEITE/ AT, BHEDDEEEIKR -
PR OETRIPRBED TIERRFZRIEEICT S, 2012
FEIZ, NATIOEMICE > THEHEIR SN 1=
“BRIERFOE. 1FEMITER EADS,

WAN N
1,188 A8 DEZEYKRLMV=IZZFLLY
EThoTf-,

HERBICIDE-TOLERANT BIOTECH CROPS REDUCE THE NEED FOR
TILLAGE - USING LESS FUEL AND KEEPING CARBON IN THE SOIL.
IN 2012, THE AMOUNT OF 002 SAVED BY BIOTECH CROPS WAS
EQUAL TO REMOVING
11.88 MILLION CARS
FROM THE ROAD FOR ONE YEAR

i

O
(%)

.........................................................................

/£ Barfoot P, Brookes G. Key global environmental impacts of genetically modified (GM) crop use 1996—-2012. GM
Crops and Food: Biotechnology in Agriculture and the Food Chain
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Drought Tolerance
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An Emerging Technology

® 20135, YIDEZBEMEFYEOQIL A KETEESINT-

First varieties of drought tolerant maize grown in United States in 2013

- KEH A CTERIN-BIFHETIL, 1 T—H—5H7=Y
200w )L DiEINEEC£F

Trials show up to 20 bushels more per acre in U.S. Midwest

o 7ZIUAMIFTKEHDFIAFrYITEAII(WEMA)TASTIMZELD
OEIRTTHE/ N TV REMN2017EIZEAIED RAH

Water Efficient Maize for Africa Project to release their first drought tolerant biotech varieties in 2017

o EriRitE DAL, BRFEDFIAREIZHY.
12-17% DI R ZERLTLVS

Drought tolerant rice in early stage development shows 12-17% greater yields

M4 Ledbetter, K. 2012, “Agrilife Research Expert: Drought Tolerance Corn Advantages Beginning to Show,” Texas A&M
Agrilife Today. Coghlan A., “Super-rice defies triple whammy of stresses” New Scientists, February 28.
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Today

ERIBEDOR. [IRZEBOZEZA . AIEMEIGLTLDHAH
B MNSHICKRSENIE, M (FBH TR LTS,

Farmers are having success mitigating and adapting to climate change today,
but as the impacts become more extreme — this will become increasingly difficult.

20504F

In 2050

EPEIZEZEESH., RERSN RN ORIEAEZREEALG T NIEL
ERODEEMFETL. ﬁﬂ,ﬁ&b*%TEb\ia
KABEBEDFERANZRZRIZIEZ S,

Without greater adoption improved technologies and practices, including plant science,
productivity will fall while hunger, malnutrition and natural resource use rapidly rise.

2 International Food Policy Research Institute, Food Security in a World of Natural Resource Scarcity
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Our World in 2050

HBEN B ORIES ZH RGO E
Al SoINSEEZFLEEOADONX
2050F £ TIZ10BAFBZS

Number of people at risk of hunger in the developing world will grow to more
than 1 billion by 2050

TI2)HZHEFTHHEBAODLEEERIE
51%I(ZE T 3

Hunger in Africa will increase a staggering 51%

/

M2 International Food Policy Research Institute, Food Security in a World of Natural Resource Scarcity
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Our World in 2050

HREN=H i OBRIE T EA AL IEE

Without Improved Tech & Practices

HAEDEKKBEIEIZLDINEITET B (515

Global rainfed vields will fall Food prices will nearly double
c,HOEOOL17%E s kHOEOOL :92WiE
Maize: -17% Maize: +92%
« INE : 9%k » OXA:66%135
Wheat: -9% Rice: +66%
« X4 25% « INZE 72015
Rice: -25% Wheat +72%

EVEEESOH-BMTOELWLERAIZKY.,
BRIICDEIGIFIFAZERBETEHENTES,

Greater adoption of technologies, including plant science, can enable farmers to prevent this scenario.

A £ International Food Policy Research Institute, Food Security in a World of Natural Resource Scarcity
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Increased Yields
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HBEN/=RIE T ELEE 2050F

Improved Practices & Traits in 2050

ERFARE

Nitrogen-use Efficiency

BRI £

Drought Tolerance

roEQODENETIE, HET30% L EDIBIR

30%+ global yield increase in maize & wheat
FIUN. STOoFAIA . B7OTDEBN)EAIDTIE
100% LA £ D EYR

100%+ yield increase for irrigated maize in Africa, Latin America & South Asia

OATIEHFAIZ35%D HE IR

35% global yield increase for rice
TIVN-HNSLURRUOSTUTA)NT, EREEITIRA
SNT-ZE. WNELIFIFEE

Nearly doubles maize yields in Sub-Saharan Africa & Latin America when
combined with irrigation

IWITDOESHEAER TIL, AAT30%DEIN

Current field trials show 30% higher rice yields

KE., FE. BE7IVHDEELUELIRSEE T T15-200%MD181UR

15-20% vyield increases in severe drought for U.S., China & East Africa

HRITOXERNTOEGHEETIEOAT., 17%DE YN

Current U.S field trials show productivity increases as high as 17% for rice

H #: International Food Policy Research Institute, Agritech Toolbox, http:/apps.harvestchoice.org/agritech-toolbox/, Arcadia Biosciences, 2013, “Field Trials
of New Nitrogen Use Efficient Rice Show Increase Productivity” and Coghlan, A., 2014, “Super-rice defies Triple Whammy of Stresses, New Scientist
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Increased Yields

fEIRE
ERPHE mEEXLYBEHRT 5 ET. 2050F (2 FEEINS
BLOVSIEEHEDOTCTHL ETBAEYDOINEZSIZE LITHZEMNAIRE

Better control of insects, weeds and diseases could increase global staple crop yields under harsh climate scenarios in 2050

Wy
3‘3@
N

+24% +27% +24%

INEDIRE T MEOIV DU E [ WDUNE [E
24% ¥ hn 27%1Eh0 24% &N

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Food Security & Prices

ZL\HZEF 20504 8%

Significant Improvements in 2050
Hunger

| | - REBRPHEMBROTEICEY., HEAT
AERD ) AU o
Improved pest control could remove nearly 100 million from risk of hunger
c AHEZIZIEMEMELHETERATHIET
9,600 ANLLEZFLERD IR T M EERIL .
250 5 NDFH-BERER RA LK

No-till combined with drought tolerant varieties could reduce hunger risk by over 96
million and childhood malnutrition by 2.5 million

| | Bl

Food Prices

« FEEOIELWVERICKY., MNEDMKIT14.8%
FoOEOOD D& IXL5.5%E T

Wider adoption of no-till would cut wheat prices by 14.8% and maize prices by 15.5%
c ERFADROSVGENIATERINGE
& (X557 D1ITET

Nitrogen-use efficient varieties in rice would slash prices by 1/5t

Source: International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Increased Yields: Asia

FHEEEEE., 2050FEDE MM YEAIVINEZKIBICEIE LTS

No-till practices can drastically raise yields for irrigated maize acres in 2050

A 2050F(ICEIFTBRERTUOTERTEFEHIED
FOR EAST ASIA & PACIFIC IN 2050

57501

2050F(1ZHITHmT7OTD
FOR SOUTH ASIA IN 2050

91.800%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Increased Yields: Asia

FHHERIT
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(X, ZERrOEOILDINEZKIEIZSIE EITAZEASATRE: 20504

No-till practices can drastically raise yields for irrigated maize acres in 2050

RT7 7 ERF 315 00 B B L3

COUNTRY COMPARISONS FOR EAST ASIA & PACIFIC

1 Lao PDR
2 Myanmar
3 Indonesia
4 Cambodia
5 China

6 Timor-Leste

o

Vietnam

A7 7 OE R L
COUNTRY COMPARISONS FOR SOUTH ASIA

1 Nepal
2 India
3 Pakistan

Korea, Dem. Rep.

173.4%
132.2%
121.9%
119.6%
995.3%
92.1%
49.20%
28.4%

127.1%
104.2%%
15.4%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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INTERNATIONAL

Increased Yields: Asia

KERPFELED T FIZE /5T 3L 2050 4

Plant Science Across Asia in 2050

HWEE -

Crop Protection

Bl 577 0OEBEWIE30-40%HE IR

30-40% increases across South Asia staple crops

s 7T EXREFEMBORNYEAOL  INE, OAAT20%D
1R

20% boost in East Asia & Pacific maize, wheat & rice

« INTFAETIE. AT REIVTEHERANEARZSES . INEIE
6491 1R

EFFFHE

Nitrogen-Use Efficiency

AR £

Drought Tolerance

A Current studies show 64% higher wheat yields in Pakistan today after adoption

- TBEYTH20%DE U

Increases staple crop yields approximately 20%

c AT OT DEIFAGPREE) EYTELIMEIGHE

Significant impacts in South Asia row crops

FYBLVWRIRZEBIEH DO T T, EVHFARMDOL=0F MRS IYFELLD

In addition, under more extreme climate scenarios, plant science technologies become more effective

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/ & Khan, M.K.
“Studies on post-emergent chemical weed control in wheat”
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Greater Food Security: Asia

roEOOS -INE-TAC,
WERIN-EFRECEIESE (EDREEFE)NELEERS AN,
2050FIZITE7O7OHNHEBAOITELIBDTS

Wider use of improved seed traits, practices & crop protection in maize, wheat and rice
can significantly reduce the South Asian population at risk of hunger in 2050

IR E D Frfi B %% £ i

AHEAOICRIFTRE AHEAOICRIFTRE
Today’s Tech Tech in Development
- EMREIZKY : 12.2%F D - ERFIRAZIEIZKY : 15.4%iF D
Crop protection: -12.2% Nitrogen-Use Efficiency: -15.4%
« FHEITKY:10.9%iF D « BiRMEICKY :8.8%im A
No-till: -10.9% Heat Tolerance: -8.8%

M & International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Improved Economies: Asia

WREBMAE-5FIEIEIZKY., 2050%F(1Z(F
TOTHENREHTIEOEYEEZERS

With greater yields from improved technologies, regions can transform export markets in 2050

0 ohHEAOY:

G =]
a®Be .
soe Maize:

- RERVOHEEHFROREZIZKY,
R7OT7RORKEFEHIFEOEH H (X81.6%1E M

81.6% increase in East Asia & Pacific exports with better pest control

e A:

Rice:
- BRFRBAMEOSIVRIEDFEAIZKY.,
77 DA (X59.4%Eh0

59.4% increase in South Asia rice exports with nitrogen-use efficient varieties

LA ohE.

SRR Wheat:
-\«-\s

W c AHEHBEORABICKY.. E7OTEXFEFHED
INE I H (X34.3% 80

34.3% rise in East Asia and Pacific wheat exports with no-till

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Reduced Footprint: Asia

WW‘: WW’; 7 Qi 7 W

RE > 20504

Today 2050

IRKEMREER T ERISAEEEOSFVERIL.
2050 (ZIF KLY DG WNEH TR ENTIEE

Higher yielding farmers using today’s plant science technologies means less land needed for ag in 2050

FHHtz EMRE

No-till Crop protection

M7o7DR)EOQAVEER RE7OTENFEFEMIBO/NEF
FEIL7.7%H R A R 1S (E3.9% 5 vl gE

-7.7% reduction in maize acreage in South Asia -3.9% reduction in wheat acreage in East Asia & Pacific

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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Country Profile

2050FEDIrE>

Philippines in 2050

29

CropLife Y

oV E D IEM

Greater Yields

s AFERIEICKYEFOEODID DR
£ (£23.9%1& 0

23.9% higher maize yields with no-till

oAl A O DFE L

Less Hunger

- KYRWRER-HEHRICZKY.
FlE% A O1£10.8% 4

-10.8% less hunger with better pest control

oIRENDWE

Improved Environment

- EBXRFRAEOSVRIEDEAIC
KU, AADFKIEmIEIL5.9%HIR

-5.9% less rice hectares cultivated after adopting nitrogen-use
efficient varieties

Helping Farmers Grow
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Increased Yields: SSA

FRHEBEEE, 7IVAICETSH, FOEAIVOREZELEMSES

No-till practices can drastically raise yields for maize acres across the continent

A —_
20504I12H1FHT77Vh-HN\SLED
FOR SUB-SAHARAN AFRICA IN 2050

30.990%

2050FE(ZH[TAT72Vh-HN\SLED
FOR SUB-SAHARAN AFRICA IN 2050

106.39%%

M2 International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agri
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IEDEM:7IUh-HnSHE — CropLife Y

Increased Yields: SSA

AEEBIEE, 2050F(2H TS, RKAKMYEAIDDOWNEZELIIEMSES

No-till practices can drastically raise national yields for rainfed maize in 2050

T 2)A-Y NS LIEDE A LE B
COUNTRY COMPARISONS FOR SUB-SAHARAN AFRICA

1 Somalia 10.1%
2 Rwanda 63.7%
3 Swaziland 99.4%
4 Kenya 43 6%
5 Uganda 42 6%
6 Angola 4099/
7  South Africa 40.3%
8 DBotswana 38.1%
9 Congo, Dem. Rep. 31.2%
10 Ethiopia 36.49%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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BN 7IUA-HSeE  CroplLife Y

INTERNATIONAL
Increased Yields: SSA

KERPFELE T ZYHIZE/-5 T 5L 2050 4

Plant Science Across Africa in 2050

FoEQDD EOATHIS0% D IR
/ﬁ%ﬁf Nearly 50% increase across maize & rice
Crop Protection WEEDFENYBREIZEN. 330NN =R L

33% yield improvement versus traditional hand weeding

FEFFENE HEBREDOBGtRATRrEADL DR E (FEE

Nitrogen-Use Efficiency Doubles maize yields when combined with irrigation

BLOWFEDEH4TE. R77VADIEODV(E
17%15 1R

17% vyield increase for East African maize in severe droughts

AR E

Drought Tolerance

FYBLLWSIEEMKEDO T T, EDRFPEMDOL0THNRIIIVIREELLTD

In addition, under more extreme climate scenarios, plant science technologies become more effective

M2 International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/ & Khan, M.K.
“Studies on post-emergent chemical weed control in wheat” Proceedings Fourth International Weed Sceince Congress
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IREDEEM:7IVh-HN\SLE CropL.ife Y

Increased Yields: SSA

ERRE

Crop Protection

e 7 IUADIAADSIUNM ., BE. REBRPHEIZL>TEHN TNV

51% of rice in West Africa is lost to pests each year

o 230 AP DaAAN HEICKDBEEFLITT. BE. KON TLVS

2.3 million tons (15% of African production) of rice lost annual to weed infestations alone

® ST EVAUETOHREBRTIE, REXIOEARICEST, FYEOAVER
D IEBRF # (URE AU A) H80% (A L

Trials in Kenya and Uganda find that herbicides in particular increase net benefits, yields & income, to maize farmers
by 80%

o [EMZHELER, MIANSTFTIERAMMNRDS L MEMRE(RE)D
FAREIIZDEBRELEICKSGART VN BI=0T AIREENH
SRR OO EMREOERET VA Y NFLUREICETLHIEN
EETHD IERBHBERMZAR

“Successful development of cost-effective crop protection from weeds, insects and disease may achieve large
benefits in most developing countries...therefore it is important to target...crop protection to Sub-Saharan Africa” ~
International Food Policy Research Institute

£ Khan, M.K., et al., 2004, “Studies on post-emergent chemical weed control in wheat’ Proceedings Fourth International Weed
Science Congress, Durban South Arica & IFPRI, Food Security in a World of Natural Resource Scarcity
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FYRRLABER 75 s O OPHe Y

Greater Food Security: SSA

FOEOOIAPPE, AADFIFIC
WBRSN-BFRE. BIEFE (FOREEE)ZLIFEYANSILT,
20504E(Z(1F., SR RVICHEESh A A O KIBIZHEHAN TS

Wider use of improved seed traits, practices & crop protection in maize, wheat and rice
can significantly reduce population at risk of hunger in 2050

IR DB il Bl & £ DET

MR AOICRIFTEE DA OICRIFT R
Today’s Tech Tech in Development
- EREICKY : 7.9%iE D - ERFIAEIZELY : 11.1%L
Crop protection: -7.9% Nitrogen-Use Efficiency: -11.1%
« FHHEICKY :10.2%m 4 » EURIHIEICKY :9.4% A
No-till: -10.2% Heat Tolerance: -9.4%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.oro/agritech-toolbox/
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KREOWRE :7I2VH-HN\SLE CropL.ife Y

Better Nutrition: SSA

® 2050%F (X, HAE P TLELB00A ADFHS
(0-5@R) M. REFEICHDEFEIND

In 2050, 116 million children (age 0-5) will be malnourished around the globe

s FDRFEIX.STUTHAIATIVARTOT

The vast majority in Latin America, Africa and East Asia

o 7OUAHYNFLEIZEIFTArEAOIDBINE,
OADFIEIZ, EAT-BERNEZEREYLWNESZET,
A0 —ERARETE, FEHEOXEFEZ RIS
HAHZEMNTTHE

Greater adoption of farm tech in Sub-Saharan Africa’s maize, wheat & rice hectares can
improve calorie availability and reduce childhood malnutrition:

- FEEIZ &Y : 2.5%# 4

No-till: -2.5%

- BERFIPAPDEROEVGREIZELY 3. 2%

Nitrogen-use efficient varieties: -3.2%

- BRMHTED RIEIZKY : 2.4%iR

Heat tolerant varieties: -2.4%

- EREIZKY : 2.1%F D

Crop protection: -2.1%

M £ International Food Policy Research Institute, Agritech Toolbox, http:/apps.harvestchoice.oro/agritech-toolbox/
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EBEREQER 7IUh ¥ CropLife Y

Reduced Footprint: SSA

”% Wm 7 W 70

> 20504

Today 2050

RWEMEFERNTZEHISAEEEOSVERIL.
2050F (2T KXY DL NVEHM TE M A EE

Higher yielding farmers using today’s plant science technologies means less land needed for ag in 2050

iz fEmiRs

No-till Crop protection
roEOOYEHRIEEEIE INEDFEEEL
7.2%Hl| iRk vl g8 5.7%Hl i Bl gE
-7.2% reduction in maize acreage -5.7% reduction in wheat acreage

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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L£EOTO74—IL CropLife Y

Country Profile

2050 D VS 1
Malawi in 2050 .MEo)Ehu

Greater Yields
- BZIETHEDMEOZBAICLYNZDIR=IE
33.6%IE0. FHHEIZ LY 52.4%1E 0

33.6% higher wheat yields with drought tolerant varieties & 52.4% higher with
no-till

OREBDWE

Better nutrition

- FEERHEDORAICEY. FROEERRIT
5.9%{KTF

-5.9% drop in childhood malnourishment with wider no-till adoption

OIRIENUE

Improved Environment
- BEMMESEORAIZEY., FYEOI ORI
& (X 9%HI B AT 5

-9% drop in maize hectares cultivated after adoption of heat tolerant varieties
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IREB ORI : STUT AR CropL.ife Y

Increased Yields: LatAm

AHEEEEE, 2050FEDER M YEOQALNEFZELLIEMESES

No-till practices can drastically raise yields for irrigated maize acres in 2050

A

2050FIZHBTHTToT A A)AhEN) Tigthign
FOR LATIN AMERICA & CARIBBEAN IN
2050

95.2°Iof

M #: \nternational Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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IREDEM: 5T F Ah CropLife Y

Increased Yields: LatAm

AR EE (L, 2050F(CEBM YO DRNEFELLE NS ES

No-till practices can drastically raise yields for irrigated maize acres in 2050

FTUT A)HERY) T i O E R L
COUNTRY COMPARISONS FOR LATIN AMERICA &
CARIBBEAN

1 Honduras 143.3%
2 Mexico 131.5%
3 Guatemala 130.0%
4 Venezuela, RB 123.6%
5 Haiti 106.6%
6 Colombia 98.8%
7 Nicaragua 98.6%
8 El Salvador 94 40jo
9 Peru 92.89%
10 Ecuador 84.5%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.oro/agritech-toolbox/
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— : \
IREDEM: ST T A7 CropL.ife ),\
Increased Yields: LatAm
TEPFELEN ST FAYLHIZE /=56 FF)F 20504
Plant Science Across Latin America in 2050

i « JYBWHE-RERMBRRICEY., boEOOEOA
TEYRE DU E [F30% LA L A0

Crop Protection Better weed, insect & disease protection could boost yields over 30% in maize &
rice

EFFEE EBREDBGERAT. FYEODCDIREILITIZEE

Nitrogen-Use Efficiency Nearly doubles maize yields when combined with irrigation

BELWLWTFIEOEHETTERNYEATVIZEINT

[—] -
SINDBIES
#ﬁ/ﬁ# "< Greatest impacts in maize during severe drought

Drought Tolerance ?')'GO)EEKE%T“@~ Eaiquzo/od)llﬂ%i%j]ﬂ

Current trials in Chile show up to 32% vyield increases

FYBLVWRRZEBEHDO T T, EVHFRMOL0TURISIVIEELLD

In addition, under more extreme climate scenarios, plant science technologies become more effective

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/ & Khan, M.K.
“Studies on post-emergent chemical weed control in wheat”
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FYRERLCBNER:STTAA  CropLife Y

Greater Food Security: LatAm

FOEAOIAPPE, AADFEIEIC
WBSN-TEFREVLEIEA L. EFMRERE)ELEYANSILET
2050£E ([, YR VICETHEND A0XKIBISHKA TS

Wider use of improved seed traits, practices & crop protection in maize, wheat and rice
can significantly reduce population at risk of hunger in 2050

IR DB il Bl & £ DET

AHBAOICRFIRE AHBAOICRFIRE
Today’s Tech Tech in Development
- EMREIZKY :6.2%iE « ERFIRAZIEIZKY :85%HL
Crop protection: -6.2% Nitrogen-Use Efficiency: -8.5%
- FHHEICEKY :6.8%F D - BRMEICEKY :6.6%E D
No-till: -6.8% Heat Tolerance: -6.6%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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EROBE:STUT AP CropLife Y

Better Nutrition: LatAm

® 20504 (2% HARHTUELE00HFADFH=SH
(0-5@mR) M. REFEICHHILEFHSND

In 2050, 116 million children (age 0-5) will be malnourished around the globe

c ZFDREIF.STUTAIATIIVNW. K77

The vast majority in Latin America, Africa and East Asia

® STUTAIAIZEITAHREADTNE, OAD
I EAZEERBTZRYOICNSIET. HAY
—IERARETE, FHOREFRREZRISES
ZEHATEE
Greater adoption of farm tech in Latin America’s maize, wheat & rice hectares can
improve calorie availability and reduce childhood malnutrition:

- BERAADEOELRIEICEKY :6.4%E
Nitrogen-use efficient varieties: -6.4%

© BRI TED MIEICKY :5.6%H L
Heat tolerant varieties: -5.6%

- FAFEIZKY :6.1%iR D
No-till: -6.1%

- EREIZKY 4. 7%F D
Crop protection: -4.7%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.oro/agritech-toolbox/
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Improved Economies: LatAm

WMBRMOBRAICEAINERINT, 2050F(25T 7 A)AlE
HMHTHIEEEZABENTES

With greater yields from improved technologies, regions can transform export markets in 2050

B

ekHEAOOY:

Maize:

- BZIRTHTE AR DERAIZELY . HiH [X8%1E AN

8% increase in exports after drought tolerant varieties are adopted

O A:

Rice:

s FYBWER-HERFRICKY. @it (E£64.6%:E 0

64.6% rise in exports with better insect & weed control

\?‘&3 .I]\§ :
‘j{:{:i Wheat: _
X - BZIRMH M RAEDERAIZKY . 8 (£22%15 700

22% increase in wheat exports after drought tolerant varieties are adopted

A £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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B EEDIER: ST T AN CropL.ife Y

Reduced Footprint: LatAm
7 Wi 7 7V o™

‘..
g hi‘
[T > 2050%

Today 2050

IRKEMREER T ERISAEEEOSVERIL.
2050 (21X LYV WNVE TEEMNTTRE

Higher yielding farmers using today’s plant science technologies means less land needed for ag in 2050

Tt E1RE

No-till Crop protection

FoEODDEINEDOFIEE INEDFKIEEIEIE5.7%.
1R (L $920%HI =L AT 5E koEAOTIEA.7%HI R ] §E

Nearly 10% reduction in maize & wheat acreage -7.8% reduction in wheat acreage and -4.7% in maize

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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£ENDTOT4—IL CropLife Y

Country Profile

2050 DFF=1
Mexico in 2050 olRE DM

Greater Yields
cEBLHFRALEAFMEOERAICKLY, hoEAOY
DU E [F151.8%1F00. KIKFKIE TIE42%DE N

151.8% higher maize yields when no-till is adopted with irrigation, +42% on
rainfed acres

OEREBEDUE

Better Nutrition

s FAHIEFBBOFEARICEY.,. FREOEREALRZIL
13.6%1ETF

-13.6% drop in childhood malnourishment with wider no-till adoption

OIRIEDUWE

Improved Environment

- KUBWERHKRIZEKY., boEOQLOFHKIEEIE
[35.2%HI| Al gE

-5.2% drop in maize hectares cultivated after better pest control

> K

€
.

o
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IREnigm:3—0Oy/N CropLife Y

Increased Yields: Europe

AEEEIEE. 2050F DM YEAOVIINELZFIZB|Z LTS

No-till practices can provide strong yield gains for maize in 2050

A .
2050 (ZB(TAHEI—OVINEFRRTOT7D
FOR FASTERN FUROPE & CENTRAL ASIA
IN 2050

55.9%1

2050FIZHTHHEI—Y/\D
FOR WESTERN EUROPE IN 2050

17.90/0%

M2 International Food Policy Research Institute, Agritech Toolbox,
http://apps.harvestchoice.org/agritech-toolbox/
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INED:

S0 . 3—0ws N

Increased Yields: Europe

AR EE (X, 2050F(CA—AYNIZE[FA N HEAILDOINEZHKIE

No-till practices can provide strong yield gains for maize in 2050

HIA—AY/N\EhRTIOTOERIHE

CroplLife Y

COUNTRY COMPARISONS FOR EASTERN EUROPE &
CENTRAL ASIA

N =

o

Azerbaijan

Russian Federation
Moldova

Romania

Czech Republic

FEa—0w/ 0 E Bl LBk

COUNTRY COMPARISONS FOR WESTERN EUROPE

1

2

3
-4
5

Switzerland
Germany
France
Spain

Austria

200.00%
90.5%
88.4%
61.4%

61.20%

46.29%
28.1%
21.8%
20.70
18.3%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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IRE DM :3—Ay/s CropLife Y

INTERNATIONAL

Increased Yields: Europe

FEFLZ A T—Ows = /-5 T 3L 2050 £

Plant Science Across Europe in 2050

o

_ « FYRWHME-RERRICEKY. koEOO EOA,
fERE INE DUTE [£15-20% L, #1n

Crop Protection Better weed, insect & disease protection could boost yields over 15-20% across
maize, rice & wheat

R HE < ERROEOQLENMZEDINEF10-11%E A0

Nitrogen-Use Efficiency 10-11% boost for irrigated maize & wheat acreage

ARAL RILMAIL  AZ3) T RUVITZIVATERRD
IS

Greatest impacts in Spain, Portugal, Italy & France

EZ LRI L <

Drought Tolerance

“—

FYBLVWRRZEBEHDO T T, EVHFRMOL0TURISIVIEELLD

In addition, under more extreme climate scenarios, plant science technologies become more effective

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/ & Khan, M.K.
“Studies on post-emergent chemical weed control in wheat”
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KYREELBHER O/ CropL.ife Y

Greater Food Security: Europe

FOEOOIAP/PE, AADFEEEIC
WESN-BFRECEIESE. FYRERE)ZLEYANSILET
2050F(CIXFREARRICHSIND
RIA—Oy/ERR7OT7OANAIXKIBICHANTS

Wider use of improved seed traits, practices & crop protection in maize, wheat and rice
can significantly reduce malnourishment in Eastern Europe & Central Asia in 2050

IR1E O B i B FE i £ D B i

HBAOICRIZTHE

Today’s Tech

HBAOICRIFZTHE

Tech in Development

- {EREEICKY 3. 7% - ERMAVEICKY:2.4%FD

Crop protection: -3.7% Nitrogen-Use Efficiency: -2.4%

o FHEHEIZKY:5.3%ED - ERMEIZEY:3.1%Ee

No-till: -5.3% Heat Tolerance: -3.1%

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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R 88 () K I—0 ./ § CropLife Y

Reduced Footprint: Europe
mg 7 Wi 7 W

7 W
0B
[T > 20504

Today 2050

IRKEMREER T ERISAEEEOSVERIL.
2050 (21X LYV WNVE TEEMNTTRE

Higher yielding farmers using today’s plant science technologies means less land needed for ag in 2050

iz fetm s
roEOODE/NMNEZEOFKIE® INEDFIEHIEIL6.9%.,
T 1£:498-00 I L T AEA.7%. RYEATSIE

Approximately 8-9% reduction in maize and wheat NN - L,
acreage 46%%']})&5.[ AE

6.9% reduction in wheat acreage, 6.2% in rice &
4.6% in maize

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.oro/agritech-toolbox/
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KEDOTOT(—IL CropLife Y

Country Profile

2050 DA 7
Russian Federation in 2050 .ugo)%hu

Greater Yields

c FAHEDIFERIZKY ., RAKRWVEBRFrEOOQLD
IN=1%90.4%1EH0

90.4% higher maize yields when no-till is adopted on rainfed & irrigated acres

OREDYE

Better nutrition

- FRHERBORFEARAICEY . FRORETR
25.19{E T

-5.1% drop in childhood malnourishment with wider no-till adoption

OIRIEDWE

Improved Environment

- FYRWHE -RERIRICKY . /NEDOFIEMEIE
[E5.2%H|i#% "] §E

-5.2% drop in wheat hectares cultivated after better pest control
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IREDREM: LT A)H CropLife Y

Increased Yields: NA

AHEFIEIL, 2050F DY EAOVIREZREIZFIET LTS

No-till practices can provide strong yield gains for irrigated maize in 2050

A

2050FICHIFRILTAIAD
FOR NORTH AMERICA IN 2050

145001

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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IR DRI : LT AP CropLife Y

INTERNATIONAL
Increased Yields: NA

BTG EIX. 2050FEDHFF EXEDEREETMBEZERS

New traits can transform irrigated hectares in Canada & United States in 2050

s

- « FOERILDINE(L58.9%E M, /NETIE28.1%
ﬁ/ﬂ/ﬁﬁ .< i% 7]”
Heat Tolerance 58.9% higher yields for maize & 28.1 for wheat

EETHEYE < B FOEOOL DIREX46.4% 0., AATIE31%EEH0

Nitrogen-Use Efficiency 46.4% higher yields for maize & 31% for rice

« FYOEADLENRDORER, BLOEIERHTT
10-12%1E A

10-12% yield boosts for maize and wheat in times of sever drought10-12%1& /0

ZRE <

Drought Tolerance

—

M & International Food Policy Research Institute, Agritech Toolbox,
hitp://apps.harvestchoice.org/agritech-toolbox/ & IFPRI, Food Security in a World of Natural Resource Scarcity
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R BOER LT *)7 CropLife Y

Reduced Footprint: NA

oHAMNEYMHFER L ERIT I EEMHOENVIFTFRY
KEDERIL, 2050FICIE LY DG B TEENTHE

Higher yielding farmers using today’s plant science technologies means less land needed for Canadian and U.S.
ag in 2050

o ik

No-till

 rHEOODENEDOFEEFEILL0%HEI R AT EE

Approximately 10% reduction in maize and wheat acreage

oERE

Crop protection

cINEDHE®EEL7.3%. aAATIE4.9%. FHYEOOST
[36.2%Hl|;F Al 5

7.3% reduction in wheat acreage, 4.9% in rice & 6.2% in maize

M £ International Food Policy Research Institute, Agritech Toolbox, http://apps.harvestchoice.org/agritech-toolbox/
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