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Escenarios de futuro cambio climatico en la
produccion de maiz
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Estudio Lloyd’s

Sobre choque de systemas

De Alimentos
2015

Informe de riesgos
emergentes

Potential impacts of weather |mpacto potencial de eventos climaticos sobre seguridad alimenticia
events on food security
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Atmospheric CO, at Mauna Loa Observatory
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Atmospheric CO, at Mauna Loa Observatory 3
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Cambio de Temperaturas Globales
Relative to average of 1971-2000 [°C]
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Cambio de Temperaturas en America del Sur
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January 1, 2021 \{Z) . :

New Record High New Record Low

Daily Monthly All-time Daily Monthly All-time

Based on daily high and low temperature at 8524 weather stations with at least 40 years of observations. Raw data is used, records may still require verification.
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Mecanismos de forzamiento radiativo

Componente de RCP2.6 RCP4.5 RCP6 RCP8.5
escenario

Emisiones de Muy bajos Mitigacion baja- Linea base media | Linea base alta
gases de medio Alta mitigacion

invernadero Linea base muy

Area agricola

Polucion del aire

RCP | Descripcion

Medio para areas
de cultivos y
pastizales

Mediana-Baja

baja

Muy bajo para
ambos areas de
cultivos y
pastizales
Mediana

Mediana para
areas de cultivos
pero muy baja
para pastizales
Mediana

Mediana para
ambos areas de
cultivos y
pastizales
Mediana-Alta

8.5 | Aumenta camino de forzamiento de radiacion hasta 8.5 W/m? (~1370 ppm CO; eq) en 2100
6 Camino de estabilizacién hacia 6 W/m? (~850 ppm CO; eq) en el 2100

4.5 | Estabilizacién sin pasar hasta 4.5 W/m? (~650 ppm CO, eq) después del 2100

2.6 | Maximo de forzamiento de radiacion en ~3 W/m? (~¥490 CO; eq) antes del 2100 y después reducs

(baja a 2.6 W/m?) en 2100

Van Vuuren et al., 2011 Climatic Change

WciMMYT



Global CO, Emissions
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Cambios de Temperatura

Proyecciones a corto plazo de la temperatura media global en relacion con 1986-2005

Anomalia de temperatura (°C)
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Cambio en la temperatura media global en superficie
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Modeling Center {or Group) Institute 1D Model Name
Commonwealth Scientific and Industrial Research ACCESSA D
Organization {CSIRO) and Bureau of Meteorology CSIRO-BOM ’
(BOM), Australis ACCESS1.3
Beijing Climate Center, China Meteorclogical BCC-CSM1.1

P . BCC .
Administration BCGC-CSM1.1(m)
Instituto Macional de Pesguisas Espaciais (Mational *
Institute for Space Research) i3 SEEL DB
College of Global Change and Earth System

GCESS H
Science, Beijing Mormal University Ll s,
CanESM2
Canadian Centre for Climate Modelling and Analysis CCCMA CanCM4
CanAlM4
University of Miami - REMAS RSMAS CCEM4{RSMAS )
Mational Center for Atmospheric Research NCAR CCEM4
CESM1(BGC)
CESM1{CAME)
. . MEF-DOE- .
Community Earth System Model Gontributors NCAR CESMA{CAME.1,FV2)
CESM1({FASTCHEM)
CESM1WACCM)
Center for Ocean-Land-Atmosphere Studies and COLA and CESY2-2011
Mational Centers for Environmental FPrediction NCEP M
Centro E Medit | Cambi ti EMEC-CESM
entro Euro-Mediterranec per | Cambiamenti
Climatici CMCC CMCC-CM
CMCC-CMS
Centre Mational de Recherches Météorologiques f CHEM-CM5
3 : CHRM-
Centre Europeen de Recherche et Formation CERFACS
CHRM-CME-2

Avancee an Caloul Scientifique

Commonwealth Scientific and Industrial Research
Crganization in collaboration with Queensland
Climate Change Centre of Excellence

CEIRO-QCCCE

CSIRO-MEZ.6.0

EC-EARTH consortium EC-EARTH EC-EARTH
LASG, Institute of Atmospheric Physics, Chinese
Academy of Sciences and CESS. Tsinghua LASG-CESS FGOALS-g2

University

Modelos de Circulacion Global

WciMMYT



LASG, Institute of Atmospheric Physics, Chinese LASG-IAP FGOALS-gl
Academy of Sciences FGOALS-s2
The First Institute of Oceanography. 30A, China Flo FlIZ2-ESM
MNASA Global Modeling and Assimilation Office HNASA GMAD GEDOSE-5
GFDL-CM2.1
GFDL-CM3
MNOAA Geophysical Fluid Dynamics Laboratory NOAM GFDL SRl =20, e
GFDL-ESMZM
GFDL-HIRAM-C180
GFDL-HIRAM-C3E80
GISS-E2-H
MASA Goddard Institute for Space Studies MASA GISS S S
GISE-E2-R
GI55-E2-R-CC
Matiznal Institute of Metecrological Research/Korea
Meteorological Administration i DB Al
HadCM3
Met Office Hadley Cenfre (additicnal HedGEM2-ES (aggtiﬁal Had;EMZ-CC
realizations contributed by Instituto Nacional de realizations b HadGEMI-ES
Fesquisas Espaciais) ¥ a a
INFE) Had GEM2-A
Institute for Humerical Mathematics I INMI-Chi2
IPSL-CM5A-LR
Institut Fiemre-5imon Laplace IPSL IPSL-CM5A-MR
IPSL-CMEE-LR
Japan Agency for Marine-Earth Science and
Technology. Atmosphere and Ocean Resaarch MIROC MIROC-ESM
Institute (The University of Tokyo), and Mational MIRCOC-ESM-CHEM
Institute for Environmental Studies
Atmosphere and Ocean Research Institute (The
University of Tokyo). Mational Institute for MIROC MIROC4h
Environmental Studies, and Japan Agency for MIROCS
Marine-Earth Science and Technology
MFI-EEM-MR
Max-FPlanck-Institut for Meteorologie (Max Planck MEIM MPI-ESM-LR
Institute for Metzorology) - i
MFI-ESM-P
MREI-AGCM3.2ZH
Meteorological Research Institute MEI MRI-AGCM3.23
MREI-CGCM3
MRI-ESM1
Monhydrostetic | hadral Atmospheric Model
onhydrostetic lcosahadrsl ospheric Mode NICAM MICAM 08
Group
MorESM1-M
MNorwegian Climate Centre MCC o

MorESM1-ME

Modelos de Circulacion Global
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Global warming is tracking the worst-case scenario
Use of 1.2°Cfor 2021 confirmed by global warming index

2021 global warming of 1.2°C from Berkely
Earth & smoothed NASA GISS is used

2021 annual average 1.12°C
NASA GISS 30-year Loess smoothing 1.2C
dpieemimeston ang oceen: Globsl Mesns (D) 2021 4, i

e
S e

RCP 8.5 at 2021 is 1.2°C
according to IPCC AR6 WG1

2021 RCP8.5: 1.2°C

Terrperate Ancetaly w1 L 16811420 ('C)

IPCC AR6 WG1

(0 62p) 0061-0581 01 aAgRRY

-

—r— T T—r {
1950 2000 2050 2100

IPCC, 2021, AR6, WG1Figure4.2:
Selected indicators of globalclimate
change from CMIP6 historical and
scenario simulations

14-

GMST Warming relative to 1850-1900 (°C)

1. The global warming index is from emissions only

2. Latest global warming Index 21 Feb. 2021 is 1.244°C

3. The December 2021 Indexwas 1.215°C (below)
2021 was under a cooling La Nina, explaining why some results
were lower than the Berkeley Earth 1.2°C

Human-induced warming: +1.244581093 °C

on Mon. 21 Feb 2022 23:43:49 GMT
Global Warming Index & Forcing Contributions - updated to Dec 2020

Monthly observations
Human-induced warming
Cumulative CO:z emissions
Other climate drivers

Note accelerating cumulative b }as
CO2 emissions ;

I- 3.0
1.215°C 2

4 - 20
- 15
- 1.0
I 0.5

- 0.0

Globalwarmingindex.org is provided by the Oxford of University Environmental

Fl
-
1860 1880 1900 1920 1940 1960 1980 2000 2020

Cumulative COz emissions (TtCO:) & other drivers (W/mz)

globalwarmingIndex

Change Institute and the University of Leeds Priestley International Centre for Climate.

Peter Carter, Climate Emergency Institute

CIMMYT.



How can we reduce global greenhouse gas emissions from food?

Shown are estimates of cumulative greenhouse gas emissions from food production from 2020 to 2100 under a business-as-usual

scenario, and five interventions to reduce emissions.
This is measured in global warming potential (GWP*) CO, warming-equivalents (CO,-we).

1356 billion tonnes (Gt)

Business-As-Usual
(between 2020 and 2100)

Our World

in Data

Under a business-as-usual scenario, food production will emit 1356 billion tonnes.
Emissions from food alone will exceed our 1.5°C budget and most of our 2°C budget.

Food emissions from 2020 to 2100 if we achieve one of the following...

. : 1162 Gt 14% reduction
<«
High Yields (from 2020 to 2100)

27% reduction

Half Food Waste

30% reduction

Healthy Calories

40% reduction

Best farm practices
(lower emissions intensity)

48% reduction

Plant-Rich Diet*

(reduced meat, not vegan)

Food emissions from 2020 to 2100 if we achieve all of the above, partially (50%) or fully (100%)...

. o 63% reduction
Partial (50%)
Fully (100%) -7 Gt 101% reduction
<€
1.5°C limit 1.5°C limit BAU 2°C limit
If we adopted all five interventions we would (67% chance) (50% chance) (67% chance)
reduce emissions but also sequester carbon by w i 5006 ’ (food and o0
i . ecanonly emi rom all sources (Tood and non-Too
growing forests and grasslands on current farmland B o e of keming beloes 1.50C-by 5100

This would result in net negative emissions.

*Based on the EAT-Lancet Planetary Health diet which includes reduces but does not eliminate meat or dairy consumption.
Source: Michael Clark et al. (2020). Global food system emissions could preclude achieving the 1.5° and 2°C climate change targets. Science.
QurWorldinData.org — Research and data to make progress against the world's largest problems. Licensed under CC-BY by

the author Hannah Ritchie.

WCIMMYT.



Emisiones del agro
Peru

Emisiones de GEI [12! Emisiones de GEI de la Produccién Agropecuaria '?

CO,eq

P
,
’

Desperdicios 6% P

Procesos P _ i
industriales 7% < | Quema - Residuos agricolas 1%
. Quema - Sabana 2%

Manejo de estiércol 4% ——

s
L Produccion de arroz 4%
q G Y CX =
Uso de la tierra, Fermentacion & q\
Cambio en el uso /’”” N“% ent{g&,ca 7qd¢

delatierray
foresteria 47%

Agricultura 19%
Fertilizantes
nitrogenados 43%

. ¥49,6% %¥3150,4%

Al
Energia 21%*
\ 11,2 megatoneladas 11,4 megatoneladas
2 de emisiones de GEI de emisiones de GEI
\ totales por cultivos totales agricolas por ganaderia

CIAT CATIE 2014

WCcIMMYT.



Implicaciones para produccion de maiz

Hace calor Callate!
5 afuera?
41
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: | &
LSS SR
)
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Daily kcal from maize
Rank

2 3 4-5 M 6- 10 M > 10

No data or not relevant

Data sources:
FAQ GAUL
FAOSTAT 2022

VICIMMY 1.



Demanda para maiz incrementara

Al momento el incremento
global de rendimiento de
maiz es 1.6% por aino.

Eso implica que hasta el
2050 solo se lograra un
incremento de 67% de la
produccion global

60% hasta el 2050 (FAO)

Yields of maize, rice, wheat, and soybean
all need to INCREASE BY 60%, by 2050
to meet demand but current growth in
yield are falling short of the target.

67%
...................................................... 9% .
;ﬁmm ‘T‘ 38%
i E‘E%E ave
el i
Big Facts N @
ceafs.cgiarorg/bigiacts COIAR  Fond Saviy . CCAFS

WciMMYT



Aumento de rendimientos con taza de hoy no sera suficiente para cubrir demanda

12

. Maize

10 . Rice
. Wheat

s . Soybean

Yield tonsha
@
T

”’ - -

” ’—ﬂ
” ’— J—
- o

o~
A
4+ o
Asumien ..p"'h * ,,......'-'V
do que zfp':’ﬂ""fﬂ,.-.w

no hay

a u m e n to | I 1 | | | | | ]

d , 1970 1980 1990 2000 2010 2020 2030 2040 2050
e area Vears

Ray et al., 2013
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With carbon fertilization

It some crops benefit from increased carbon dioxide, the global impact is less dire and those areas farther from the equator may see some
increases in agricultural productivity.

(climate-induced percent change in agricultural productivity between 2003 and the 2080s) . - "‘""“ar
e B e R S, F- - .
.= = f{f?“’ JQ;’ f? -~
E ; e o o 5 Lu’) £ .
22 '
——
NA -
. <25 Ol
BN -25t0-15 Y
-15t0 -5 Ty

L =
9 g =
Y
[ |
n
="
e
K
¥

Source: Cline (2007).
Mote: NA refers to “not applicable” for Alaska and northemn Canada, and to “not available” elsewhere.

Impacto sobre agricultura Mexico:

-23% con fertilizacién CO, -35% sin fertilizaW@GiMMY’]‘L
Cline, 2007



20,000 ensayos de
rendimiento de maiz
en Africa

cada dia de
unidades calor GDD
encima de 30
grados reduce el
rendimiento 1% en
temporal optimizado
y 1.7% en
condiciones de
sequia

En el futuro 65% de
todo el maiz en
Africa sufrira
perdidas de
rendimiento con un
grado de incremento
de temperaturay
100% del maiz en
condiciones de
sequia

Efectos de temperatura

A yield (%) for 1 °C warming

04 T Optimal management
—— Drought management
20 1
0 -
_20 _
_40 _

| | | | | | |
16 18 20 22 24 26 28

Mean growing-season temperature (°C)

Lobell et al. Nature Climate Change 2011 @g C I M MYT



Cambio de rendimiento (%)

60

Yield change (%)
®

-60

Meta analisis impacto

Maize, tropical regions

|

e ® ¢ \With adaptation (n = 92)

1
Local mean temperature change (°C)

2

3

4 5

Cambio de temperatura promedio local (°C)

challidoied Y13 T.



Predicciones de impacto sobre rendimientos a nivel global

R. Robertson 2018
IFPRI

Cambios 2050s RCP 8.5 IPSL CM5

- Area perdida

4 - Perdida > 25% de base

[ | Perdidas-25%
- Cambio +- 5%
:] Incremento 5 - 25%
B cremento > 25%
D Area nueva

WCcIMMYT.



:] ME lost future

- Changes to lower yield potential ME ( (

"Rop O P B
~ “ ' i =7 v [
Y B ¥
\ ~ ~ W P
- No changes [
3
- Changes to higher yield potential ME p
I:] New ME area future .
L
kM >
0 500 1,000 2,000 . — -~
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Maize Yield Projections

2022

40 30 -20 =100 0 +10 +20 +30 +40
Percentage Change

Jagermeyr et al. 2021




Estudio multi modelo AGMIP

Emergencia de cambio negativo
SSP585

.S o E

e —————

< 2099 2080 2060 2040 2016 2040 2060 2080 2098 >

Jaegermeyr et al, 2021
Emergence of negative change [year] -—-——0 —  Emergence of positive change [year]

WCcIMMYT.



IFPRI, 2019

Impacto Maiz riego

Coast
Rainforest

Mountains

Peru

SPAM
(2005)

Harvested
area
(hectares)

108,807
3,934
64,306

177,046

4.13
4.24
4.09

4.11

AgMIP
(2000-2050)

Yield change
(%)

1.5
5.2
11.6

5.2

WCcIMMYT.



Impacto Maiz temporal

SPAM AgMIP
(2005) (2000-2050)
Harvested
area Yield Yield change
(hectares) (tons) (%)
Coast 6,781 1.13 4.5
Rainforest 219,274 1.90 -9.3
Mountains 59,206 1.37 0.1
Peru 285,261 1.77 -7.5

IFPRI, 2019

WCcIMMYT.



Cada grado de
aumento de
temperatura
reduciria
rendimientos
globales de maiz
en 7.4% sin
adaptacion,
mejoramiento y
fertilizacion CO,

Zhao et al., 2017

Temperature anomaly (°c) >

Future temperature change (°C) 99

Impacto Maiz global

-
(6]
T

s
L}

1
cn

-0.5

Rice
- Maize 1

__ A@ T f

Wheat i

Soybean : -

1 1 1 1 1 1 1 1 1 1

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year

1 T ) L} 1

RCP2.6
RCP4.5
! RCP6.0

RCP8.5{

Wheat Rice Maize Soybean Globe
Area
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Zhao et al., 2017

A

Temperature impact on crop yield (% per °C)

Impacto Maiz global

4 T T T
2r . 3
Errorbar: 95% CI
0 I -
I |
il
4} < . -
6 -
[e)
8t . d .
10+ ) 1
@ Grid-Sim
12 ® Point-Sim .
© Point-Obs
14+ © Regres_A §
@ Regres_B
-16 L 1 L L
Wheat Rice Maize Soybean
Crop
Yield changes (%) due to temperature changes by the end of century
Scenario Wheat Rice Maize Soybean Mean
-6.9 -3.3 -8.6 -3.6 -5.6
RCP2.6
[-15.0,-1.4] [9.2,08] [-186,-1.8] [-11.2,1.7] [-144,6-0.1]
-11.4 -5.5 -14.2 -5.9 -9.2
RCP4.5
[-21.7,-3.9] [-13.8,1.0] [-27.9,-49] [-17.0,3.1] [-21.2,-0.3]
-14.0 -6.8 -17.4 7.2 -11.3
RCP6.0
[-25.7,-5.1] [-16.8,1.3] [-33.1,-5.8] [-20.2,3.6] [-25.6,0.1]
-22.4 -10.8 -27.8 -11.6 -18.2
RCP8.5

[-40.2,-8.5] [-25.3,24] [-504,-9.7] [-31.0,6.0] [-38.6,-0.7]

WCcIMMYT.



Impacto Aptitud Maiz Peru

Platano

Legend
:l Eco-Region del Napo
| D Protected Areas
{ Suitability (%)
-0
I -2
B 21-30
| M 31-40
B 41-50
[ 51-60
[le1-70
[J71-80
s [ &1 - 0
] [ o1-92
[ 93-94
B o5 - 96
B o7 - 98
B oo - 100

Y,
Yy
Y

UCAYALI

Beltran Tolosa et al., 2020
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Impacto Aptitud Maiz Peru

“2 Cassava U Mmaize _ Plantain
2030 2030 2030 2050 2080
{

0
©
N
o -5
O
X

-10
ks
<
o
O %
14

0
it
s
o -5
O
o

-10 ‘

80 76 72 80 76 72 80  -76

I Much less suitable (>30%) [ Less suitable (1-30%) No change [ More suitable (1-30%) - Much more suitable (>30%)

Beltran Tolosa et al., 2020
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Migracion vertical de maiz en Ecuador

/a5 2 - W T
b / Fa = 4 Z ’: ey
| ) ) " el ~ . :

Mapa mostrando los limites de cultivacién de maiz 1990y 2010,
Cotacachi, Ecuador

Table 1. Elevations of previous (1990) and present (2010) upper limits of maize cultivation in four communities in Cotacachi.

Community Limit 1990 (m) Limit 2010 (m) Difference in elevation (m) Distance” between limits (km)
Ugshapungo NAP 3267 NA NA
Morochos West 2968 3180 212 13
Morochos East 2985 3184 199 12
Topo Grande 2893 3192 299 12
San Pedro 2870 3119 249 13

Skarbo y VanderMolen, 2015. Climate and Development, 2016 Vol. 8, No. 3

WCIMMYT.



Migracién de Areas Maiz Pert

Z

Simulates
upward migration

Tito et al., 2017

WCcIMMYT.



Migracién de Areas Maiz Pert

Rendimiento
maiz se redujo
21-29% con el
cambio de
suelos
Rendimiento de
maiz se redujo
hasta 87% con
las condiciones
mas calientes
con mas
presion de
plagasy
enfermedades

Tito et al., 2017

| Migration #2.6°C: planted under current climate with soll brought from +380 m higher up.
| Migrstion +1.3°C: planted under current climate with soil brought from +180 m higher up.
M control: planted under curmrent climate and s0il conditions.
[] Tolerance +1.3°C: planted under warmer ciimate (-180 m downhill) with soil brought from current elevation.
I Tolerance +2.8°C: planted under wanmer climats {-380 m downhill) with soll brought from current slevation.

(a) 100

Percentage of plants alive

Production per plant (g) &
2

(e)2000

(b) 100

Percentage of plants alive
3

mmerclal value (US$)

WCIMMYT.



Aumento de temperatura y expansion de areas de maiz hacia las latitudes altas
China

544

Latitude (° N)
N
2

4=
oc

461

[=] Mean temperature change per decade
('C decade™)

J- Mean temperature change during maize
44

season per decade ('C decade™) e

120 122 124 126 128 130
Longitude (°E)

Qingfeng Meng et al., 2014




Aumento de temperatura y expansion de areas de maiz hacia las latitudes altas
China

N N
54" N A A
50°N
52N
48N
50N
46' N
48 N
4°N
46" N+
1986 2009 42N
120" E 124'E 128' E 132°E 120" E 124" E 128' E 132" E
Maize sowing area ---= Accumulated temperature line
0= 10000 ha [ Maize sowing zone L Kilometers

10000 - 50000 ha :[ No maize sowing zone 0 85 170 340 510 630

S0000 - 100000 ka
100000- 150000 ha

150000 « 270000 ha

* Heilongjiang, China. Area

*  Farmers switched to longer maturing varieties

* Maize area expanded strongly north > 290 km

* 1.88 Million ha in 1980 to 4.01 Million ha in 2009
* 7-17% yield gain por decade

*  Warming led to 35% of yield gains in the area
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Implicaciones para calidad de maiz
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Cambio climatico y nutrientes
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Cambios de contenido de nutrientes bajo CO, elevado

Myers et al., 2014., Nature. 2014 510 (7503)

WciMMYT



Cambio climatico y nutrientes
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Cambios de fracciones y sub fracciones de proteina bajo CO, elevado

“El contenido de globulina, a-zein y LMW polimeros se redujo, mientras que glutelin
total, zein, 6-zein, y polimeros HMW subieron. Cambio climatico tendria impacto sobre Ia
composicion estructural de proteinas y en consecuencia el valor nutricional del maiz.
Impacto sobre parametros de digestibilidad y degrabilidad es possible”

Wroblewitz et al., 2014. J. Agric. Food Chem. 2014, 62@1@@5}_\4 MYT.



Cambios en calidad de maiz

* Reducciones en contenido de minerales bajo sequia pero parcialmente balanceados por CO, elevado
* Contenido de hierro disminuyo con CO, elevado
e Cambios en composicion de proteinas

WciMMYT



Cambio climatico y enfermedades

Aspergillus flavus, A. parasiticus Latino América Aumento
Fusarium verticillioides Latino América Aumento
Fusarium graminearum Latino América Decremento
Maize streak virus MSV Africa Aumento

Juroszek and von Tiedemann, 2013. Journal of Plant Diseases and Protection, 120 (2),
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Cambio climatico y plagas
Dalbulus maidis
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Santana et al. 2019

WCIMMYT.



Cambio climatico y plagas

i} Dalbulus maidis

- Optimal for Z. mays and high suitable areas for D. maidis in 2070

Santana et al. 2019
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Cambio climatico y aflatoxinas

* Incremento de susceptibilidad de maiz a colonizacién con CO, elevado

* Combinacién de CO, elevado, altas temperaturas y sequia puede aumentar
la produccion de AF1B de 70 veces

* Mas presencia en general posible bajo condiciones de cambio climatico
especialmente hongos de alta temperatura como A. flavus y aflatoxina mas
el cambio de dreas subtropicales a tropicales

Medina et al., 2015
Paterson and Lima, 2011
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Cambios de condiciones laborales
debido a calor y humedad

a. Present: b. AT Global: +1°C:
12-Hour Workday Per Capita Loss 12-Hour Workday Per Capita Loss
Global Mean: 81 Hours/Person Global Mean: 134 Hours/Person
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c. AT Global: +2°C: d. AT Global: +4°C:
12-Hour Workday Per Capita Loss 12-Hour Workday Per Capita Loss
Global Mean: 212 Hours/Person Global Mean: 457 Hours/Person
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Santana et al. 2019

WCcIMMYT.



Medidas para adaptacién al cambio climatico:

* Nuevas variedades mas tolerantes a sequia, calor y/o inundaciones (Inversién publica y
privada)

* Incrementar velocidad de mejoramiento con fenotipeo de alto rendimiento, modelos de
cultivos y otras herramientas

» Resguardar y utilizar variabilidad de maiz guardada en bancos de germoplasma

* Aumentar velocidad de programas de mejoramiento y liberacion de variedades
 Agricultura climaticamente inteligente (CSA)

 Agricultura de conservaciéon (mejor retencion de agua en el suelo, menos
evapotranspiracion, mejor infiltracion de escorrentia, menos vulnerabilidad a la erosién)
* En algunas dreas cambio a cultivos mas tolerantes a calor y sequia (eg Sorgo)

* Planeacidn a largo plazo de sistemas de cultivo y programas de mejoramiento

WciMMYT



Medidas para adaptacién al cambio climatico:

* Manejo integrado de cuencas

* Sistemas de alertas tempranas y informacion sobre clima

* Acceso de productores a datos clima y suelos TICs

» Uso de datos grandes (big data) suelos, recomendaciones fertilizantes
* Agro ecologia

» Agro foresteria eg MIAF y otros

* Sistemas de riego mas eficientes

* Riego de goteo (mas cultivo por gota)

* Riego de precision

* Agricultura de precision (mas cultivo por insumos)

WciMMYT



CSA en Peru

Practicas Seleccionadas para cada Sistema de Produccion con Alta Inteligencia Climatica
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Muchas gracias
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