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POSAR FI A LA FAM, ASSOLIR LA SEGURETAT
ALIMENTARIA | LA MILLORA DE LA NUTRICIO

DERECHO ALIMENTACION

“el derecho a tener acceso, individual o colectivamente,
de manera regular y permanente, a una alimentacion
cuantitativa y cualitativamente adecuada y suficiente, y
a los medios necesarios para producirla, de forma que
se corresponda con las tradiciones culturales de cada
poblacion y que garantice una vida fisica y psiquica
satisfactoria y digna ” (WUNN, 2002).




What's the world food problem?
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* Undernutrition: ~800 million hungered people, 2 billion
micronutrient deficiency (hidden hunger)

* Malnutrition: ~ 1 billion people obese
* Food waste: ~ 30% of total production

* Health: food safety related issues (1500 million people
affected. USA 5000 dead/yr), pesticides...
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Desnutricion: Es el resultado de deficiencias en la calidad nutricional de los alimentos que
se consumen, la absorciéon deficiente y/o el uso bioldgico deficiente de los nutrientes
consumidos. Desnutricidon global: bajo peso en relacion a la edad.

Malnutricion: Estado fisioldgico anormal debido a la deficiencia, el exceso o el desequilibrio de
la energia, las proteinas u otros nutrientes.



Disponibilidad

SEGURIDAD
ALIMENTARIA

N

Estabilidad

La disponibilidad esta determinada por las cantidades fisicas de alimento
producido, almacenado, procesado, distribuido e intercambiado
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World production of major crops*, 1961- 2009 (billion tonnes)
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FAQ. 2011. * includes cereals, coarse
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Grafic 1. Evolucio de la taxa de risc de pobresa o exclusio social (AROPE).
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Grafic 5. Taxa de risc de pobresa a Catalunya per grups d'edat. 2009-2013
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2006: 43,9% de les llars catalanes no manifestaven tenir cap dificultat per arribar a finals de mes,
2016: 36,7% de les llars. 63,3% van tenir problemes per arribar a finals de mes. (IDESCAT, 2017)
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LA POBREZA POR COMUNIDADES EN EL 2011
Porcentaje de hogares pobres  Porcentaje de hogares pobres
2 fpleio s L ¢ Afecta igual a las regiones?
Canarias 29,8 WS _____ L%
Baleares 29,5
C. Valenciana (e SRS 27,6
Murcia PN 22,8 O T 21,6 . ,
Catalunya I 216 B aso 4 Indice de Coste de la Vida
Andalucia D 21,3 I 27,5
Madrid PEITEREES 19,6 TR 2 25,7
Aragon PRTESREA 18,3 R SR 24,4
Galicia EEFEERRIEE 17,0 PR | 25,2
Navarra PSSO 16,1 PSS 25,8
Castillayleén [N 16,0 FED TR 22,3
La Rioja IS 15,4 I 14,9
Castilla-La Mancha I 15,3 R OB 18,9
Cantabria I 15,2 o BT Ve 20,8
Asturias [ U S as e 20,4
Extremadura [ AR 13,9 . 17,7
Pais Vasco I 10,6 W TN 20,4 <=
LA VANGUARDAR

Las regiones de mayor renta, mayor especializacion en turismo y aquellas con mayor grado de urbanizacion tienen
costes de vida mas altos, lo que se traduce en mayores incidencias de la pobreza de lo estimado habitualmente.

Fuente: La Vanguardia, 2014; Funcas, 2014



Las mujeres ya son el sustento de casi la
mitad de los hogares

® | 3 pobreza extrema, |as parejas que cobran entre 535 y 750 euros al mes, alcanza a 602.000
catalanes, el 8% de la poblacidn
= Una sociedad mas pobre y polarizada

CLARA BLANCHAR | Barcelona | 13 JUN 2013 - 01:29 CET

Archivadoen: Pobreza Cataluna Espana Problemas socales Sodedad

m
m

Una mujer trabaja en un invernadero. / MARTA PER

Cinco afios de crisis han puesto la sociedad catalana patas arriba. Ha
crecido el protagonismo de las mujeres en la economia doméstica; la
sociedad se ha polarizado mas, hay mas ricos, mas pobres y menos
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in = clase media; ha irrumpido la pobreza entre ciudadanos que trabajan;
.L.Z” 1 hay profesionales cualificados con un elevado riesgo de llegar a la
m & 'c extrema pobreza; o una cifra disparada de personas que declaran que

wvivran al Aia al 2704



POBREZA “Doné sangre para comer”

ALIMENTARIA ® Jose y su pareja han pasado de tener dos comercios en Albacete a comer gracias a Caritas y
CruzRoja
1.P. | valencia | 30 MAR 2013 - 20:35 CET B 26

Archivado en:  Crisis economica Desigualdad econdmica  Caritas Diocesana  Cruz Roja Espariola

Recesion economica Desigualdad social Coyuntura econdmica Pobreza Desempleo  Solidaridad

José Blanco y su pareja esperan el desahucio. [/ TANIA CASTR
n =27 Hace dos afios, José Blanco, de 27 afnos, tenia una cristaleria en
» = Albacete. Su pareja, de 32, una papeleria. Todo iba bien. Ahora, esta
= familia formada por los dos y el hijo de ella, de seis afos, se alimenta de
" Jacomida que les entregan Caritas el ultimo jueves de mes y Cruz Roja
1 7 cada dia 15.



El Sindic alerta que 50.000 ninos suiren
privaciones alimentarias en Cataluna

m E|ICS diagnosticd 750 casos de menares con sintomas de desnutricidn. Ribd insta a revisarla
renta minima de insercidn

» Elinforme del Sindic de Greuges sobre la malnutricion

» Barcelona detecta 2.865 escolares con malnutricion

El hambre se cuela en el colegio

= Emergen casos de nifos con alimentacidn deficiente. Un 6% de los menores vive en hogares
con pobreza severa. Los pediatras avisan de los riesgos sanitarios y escolares de la
malnutrician

= E| bocadillo magico: pan con pan

= Santa Coloma destina 1,2 millones para paliar la malnutricion infantil

JOSEBA ELOLA / REYES RINCON / ANTIA CASTEDO | 15 JUN 2013 - 21:04 CET A70

Archivado en:  Crisis econdmica Hambre Recesion econdmica  Coyuntura economica  Espana

Medicina Problemas sodales  Alimentacién  Salud  Educacion  Economia  Industria  Sodedad

Bandazos ante la malnutricion

m Elinforme del Sindic de Greuges sobre las carencias alimentarias de los nifios crea conflicto
entre diferentes consejeros de la Generalitat

Mmiacastepo [ vamavanesein [ sarcclena | 22522 ] Ayuntamiento de Barcelona detecta
2.865 escolares con malnutricion

m | a Generalitat prepara un plan para hacer frente a los casos mas apremiantes




Medidas paliativas

Ajuda alimentaria Catalunya.
Creu Roja: 2006 = 10.850
persones; 2013 = 223.027
(57.200 infants)

Céaritas: 2013= 40,000

2014: 227.700 no pudieron
hacer una comida

Menores

DESNUTRICION INFANTIL EN CATALURNA

Sindic de Greuges cuestiona que

becar a 3.000 ninos desnutridos sea
la solucion

Directorio

Enserianza Generalitat

Conselleria Ensefianza

Rafael Ribo

Irene Rigau

Pide a Salud que aclare las cifras de
malnutricion y desnutricion en
Catalunya

BARCELONA, 7 Feb. (EUROPA
PRESS) -

El Sindic de Greuges, Rafael Ribd, ha
celebrado este viernes la medida

Foto: Europa Press

anunciada por la consellera de
Ensefianza de la Generalitat, Irene Rigau, sobre el pago integro de la beca
comedor a 3.000 alumnos en situacion de extrema severidad alimentaria por la
crisis, pero ha descartado que esta actuacién sea la solucién "principal”.



Medidas paliativas

GRAN RECAPTE
D'ALIMENTS

| PRODUCTES BASICS

1 o DESEMBRE bE 2012
Recollida a Olot i comarca
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Cursurs AGCIG SOGIAL i @it

ribuci

Fondos PAC (FEGA) (81 mill. eur)

Productos envasados, baratos, faciles de
almacenar y conservar, caldricos.

Pocos productos frescos

Desequilibrio alimentario = MALNUTRICION

Compra a grandes empresas alimentacién

Desgravaciones fiscales

Provincia de Barcelona. Banc
d'Aliments de Barcelona:
2008=57.381; 2014: 152.489



Iniciativas autogestionadas

Huertos comunitarios/sociales/urbanos

Redes de alimentos




Obesity outweighs hunger

Food demand increases as incomes rise
Dietary energy supply (kcal/person/day)
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=== Developed countries === Developing countries
e ASiQ Latin America and the Caribbean

e North Africa === Sub-Saharan Africa

Notes: PPP = purchasing power parity. Regional aggregates include only developing countries.
Sources of raw data: FAO and World Bank.




Prevalence of overweight*, ages 18+, 2014 (age standardized estimate)
Male

Prevalence (%)
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Prevalenca de l'excés de pes, el sobrepés il'obesitat en la poblacidé de menys de 18 anys, per grup d'edat i sexe.
Catalunya, 2014-2015

Grup d’edat (anys)

<6 6-9 Total (0-17)

Malnutricion: Sobrepeso y obesidad

% IC95% %  IC95% % IC 95% % IC 95%

S Nens 37,3% (32,4-422) 37,5% (32.2-428) 27,5% (232-318)  332%  (30,4-36,0)

gsb‘;';'i‘:;‘;“ Nenes 321% (27,3-36,9) 28,8% (238-338) 17,8% (14,1-215)  253% (22,7-27,9)

Total 34,8% (314-382) 333% (29.7-369) 22,8% (199-257) 294%  (27,5-3173)

Nens 151% (11,5-18.,7) 17,6% (13,5-21.7) 19,9% (16,0-23.8)  17,7%  (155-19,9)

Sobrepes  JYRTE 13,8% (10,2-17.4) 15,0% (11,1-18,9) 16,2% (12,6-19.8)  151%  (13,0-17,2)

Total 14,5% (12,0-17.0) 16,3% (13,5-19.1) 181% (155-20.7)  16,5%  (14,9-18,1)

Nens 22,2% (18,0-264) 19,9% (156-242) 7,6%  (50-102)  155%  (13.4-17.6)

Prevalenca de lexcés de pes, el sobrepés ilobesitat en | Obesitat Nenes 18,3% (14,3-22.3) 13,8% (10,0-17.6) 1,6%  (0.4-2.8) 10,2% (8,4-12,0)

)

2015

20,3% (17,4-232) 17,0% (14,1-19.9) 47%  (3,2-6.2) 129%  (115-143)

Font: Enquesta de salut de Catalunya 2014-2015. Departament de Salut.
18-44 45-64 65-74 Total (18-74)
% IC 95% % IC 95% % IC 95% % IC 95%

SO o 431%  (40,0-46,2) 671% (63,7-705) 76,0% (70.4-816) 554%  (53,2-57,6)
E’::brepési D 30,7% (27,7-33,7) 52,7% (49,1-56.3) 66,3% (603-72.3) 43,3% (41,1-455)
COEEAE T 37,0%  (34,8-39.2)  59,8%  (57,3-62.3)  70,8% (66,6-75.0) 49,3%  (47,7-50,9)

H 338% (30,8368 505% (46,9-541) 47,2% (40,6-53.8) 41,3%  (39,1-435)
L D 201%  (17,5-22,7)  349%  (31,4-384) 391% (32,9-453) 27.9% (259-29,9)

T  271% (251-29,1) 42,6% (40,1-451) 42,9% (384-47.4) 346% (33,1-36,1)

H 93% (75111) 16,6% (13.9-193) 28,8% (22,8-34.8) 141% (12,5-157) ESCA 2016
Obesitat D 106% (85-126) 17,8% (150-206) 27,2% (21,5329) 153% (13,7-16,9)

T  99% (86-112) 17,2% (153-19.1) 27.9% (23.8-32.0) 14,7% (13,6-15,8)




& > C ® Noesseguro | www.noticiestgn.cat/2018/10/18/el-sobrepes-i-lobesitat-ja-afecten-el-389-de-la-nostra-p

\CTURLITAT Y TINTRCVIOTHA JRLUT 7 OUCTAL CULTURA

VTOUINTCIT 1O

SALUT / SOCIAL TERRITC

El sobrepes i I’obesitat ja afecten el 38,9%
de la nostra poblacio infantil

L’any 2005, el percentatge de nens i nenes entre 6 i 12 anys amb aquestes
afeccions era del 31,8% i la tendencia és que continui creixent

PER CARME LOPEZ. ACTUALITZAT EL 18/10/2018

httne /ficcint ram lcimnnla/darc Indf naticiactAanA2Q2a-N




Un tesoro que se va a la basura

m | as prisas, |afalta de conocimientaos de cocina y el desapego por los alimentos hacen que
Espafia sea el sexto pais de la UE que mas comida en buen estado desecha

JUANA VIUDEZ | Madrid | 4 ENE 2014 - 18:12 CET W 57

Archivado en:  Ministerio de Agricultura  Ministerios  Espafia  Consumo  UE  Europa  Alimentacion

Administracion Estado  Alimentos  Sodedad  Industria Administracidn pablica  Bienes consumo

DESPERDICIO DE ALIMENTOS

P PERDIDA Y DESPERDICIO DE ALIMENTOS PER CAPITA

300 Produccion para el comercio minorista
250
200 - - P ALIMENTOS DESPERDICIADOS p CAUSAS
EN 2013 EN ESPANA
150 I
0,
20% Pan y cereales Alimentos sobrantes 31,6% ———
de las comidas
100 — - - L = _ — - 17% Frutas y verduras
, 4% Embutidos, alimentos Fecha de consumo 16,7% —
50 f en conserva, aperitivos expirada T
Preparacion inadecuada 3,5%
3% Pescados, mariscos, pagan. . -
huevos Mala conservacion 6,8% -
Europa América  Asia Africa Africadel Asia  América -6% Carnes, comidas 0 exceso de tiempo
del Norte industria-  sub- Norte, Asia meri-  Latina preparadas Siacariecdos
y Oceania lizada sahariana occidental dionaly L. \7% Bebidas Productos caducados 10,4%

y central sudoriental INio% Lanteos, asta: sifcs,

legumbres Sobrantes destinados al 23,3%
aprovechamiento
= Otros pero no para el consumo

Otros 7,7% —

|

Fuente; FAO e HISPACOP / EL PAIS



Cambio climatico: impactos

Disponibilidad: distribucion e intercambio

 Dano alas infrastructuras (estres calorifico carreteras, mayor
frecuencia inundaciones)

* Dano puertos por inundaciones, eventos extremos: pesca,
comercio global

 Reduccion produccion local o mayor variabilidad puede
reducir formas de intercambio tradicional

Rivera-Ferre (2014)



Acceso: Eventos climaticos y volatilidad

A
300
250
Australia us.
wheat maize
200

Price Index

150

100

Russia
wheat

US wheat; India soy;

Australia

wheat

Australia
wheat

Russia
wheat

Argentina
maize, soy

Porter et al. 2014

Publication of AR4 report

[l FAO food price index
|:| FAO cereal price index
B us. crude oil index

« Triplica volatilidad
de precios



Cambio climatico

Uso

e Aflatoxinas
 Contenido protéico alimentos (CO2)



POSAR FI A LA FAM, ASSOLIR LA SEGURETAT
ALIMENTARIA | LA MILLORA DE LA NUTRICIO

 Cambio de dieta: Dietas equilibradas (edad, sexo, actividad fisica, etc.)
y culturalmente apropiadas (dieta mediterranea)

* Alimentos inocuos

* Alimentos frescos

* Medidas sociales

* Politicas (eg. impositivas)

* Educacion y divulgacion (eg. carne)



PROMOURE LAGRICULTURA SOSTENIBLE

» Agricultura insostenible (contaminacion agua, suelos; erosion;
pérdida biodiversidad; cierre fincas)

* Vinculacion dieta-territorio

* Suelos en Cataluna

* Cambio climatico (sequias, incremento T2)
* Relevo generacional



Retos de |la produccion alimentaria

« Adaptarse a cambios climaticos

* Reducir las emisiones de GEI

« Afrontar las limitaciones de inputs (petréleo, N, P, agua)

« Degradacion recursos terrestres/marinos

« Degradacion biodiversidad

* Incremento de la volatilidad (governanza, agrocombustibles, etc.)
 Menor gasto |+D etc etc



Catalunya:
1999 - 2013:{ 14,2% n° fincas productivas} 24% trabajo agrario.

1993 — 2009: }15,5% superficie cultivos (1.106.783 a 935.206 ha)

Relevo generacional: titulars > 65 anys 1999 = 16.395 => 2013= 20.181
<35 anys 1999=4.708 a 2013 = 1.907/

Dones titulars del 18% (1999) al 24% (2013)



Impactos cambio climatico en la produccion

25

20 -

15

10 —

Number of Estimates

-10to -5 -510-2.5 25100 n/s >0

Yield Impact of Climate Trend (%/decade)

IPCC SPM 2014



Proyecciones futuras cambio climatico

100

PERCENTAGE OF
YIELD PROJECTIONS

2010-2029 2030-2049

Porter et al. 2014

2050-2069

2070-2089

2080-2109 »

N\

~ -

7/

Range of Yield Change

Increase
in Yield

Decrease
in Yield

F

[l 50 - 100%
B 25-50%
B 10-25%
5 - 10%
0 - 5%

0 - -5%
-5 - -10%
-10 - -25%

B -25 - -50%

] -50 - -100%



The future of food and farming: 2030

a,
» North-East Central East y New

Brazil America , Africa 4 Zealand

Maize Rice Wheat Wheat Rice Bean Maize Bean Pasture for beef and dairy
0% -14%  -14% 9%  -10% 4% 3% 5% -4%

3 7 N g

Porter et al. 2014: CCAFS, 2014
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Figure 1 Agricultural trends over the past 40 years. a, Total global cereal production?;
h, total global use of nitrogen and phosphorus fertilizer (except former USSR not

) , ) ncluded) and area of global irvigated land; and ¢, total alobal pesticide production®
A doubling in global food demand projected for the next 50 years poses huge challenges for the sustainability

both of food production and of terrestrial and aquatic ecosystems and the services they provide to society. g i ; and global pesticide imports (summed across all COUntFlBS)Z. Parts b and ¢ modified
Agriculturalists are the principal managers of global useable lands and will shape, perhaps irreversibly, the NoblemeteNmmm E. B“hu‘ \
surface of the Earth in the coming decades. New incentives and policies for ensuring the sustainability of \ CAR
agriculture and ecosystem services will be crucial if we are to meet the demands of improving yields without R&m\uhl’mnlm New Delln ,lm‘g

compromising environmental integrity or public health. b E.: .]., Green Revolutiondays.
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The crop yield gap between organic and conventional agriculture
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ABSTRACT

A key issue in the debate on the contribution ol organic agriculture to the future ol world agriculture i1s
whether organic agriculture can produce sufficient food to feed the world. Comparisons of organic and
conventional yields play a central role in this debate. We therefore compiled and analyzed a meta-dataset
of 362 published organic-conventional comparative crop yields. Our results show that organic yields of
individual crops are on average 80% of conventional yields, but variation is substantial (standard devia-
tion 21%). In our dataset, the organic yield gap significantly differed between crop groups and regions.
The analysis gave some support to our hypothesis that the organic-conventional yield gap increases as
conventional yields increase, but this relationship was only rather weak. The rationale behind this
hypothesis is that when conventional yields are high and relatively close to the potential or water-limited
level, nutrient stress must, as per definition of the potential or water-limited yield levels, be low
and pests and diseases well controlled, which are conditions more difficult to attain in organic
agriculture.

We discuss our findings in the context of the literature on this subject and address the issue of upscal-
ing our results to higher system levels. Our analysis was at field and crop level. We hypothesize that due
to challenges in the maintenance of nutrient availability in organic systems at crop rotation, farm and
regional level, the average yield gap between conventional and organic systems may be larger than
20% at higher system levels. This relates in particular to the role of legumes in the rotation and the farm-
ing system, and to the availability of (organic) manure at the farm and regional levels. Future research
should therefore focus on assessing the relative performance of both types of agriculture at higher system
levels, i.e. the farm, regional and global system levels, and should in that context pay particular attention
to nutrient availability in both organic and conventional agriculture.

@ 2012 Elsevier Ltd. All rights reserved.
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The crop yield gap between organic and conventional agriculture

Tomek de Ponti, Bert Rijk, Martin K. van Ittersum *

Plant Production Systems, Wageningen University, PO Box 430, 6700 AK Wageningen, The Netherlands

LETTER

Comparing the yields of organic and conventional
agriculture

Verena Seufert', Navin Ramankutty' & Jonathan A. Foley”

d0i:10.1038/naturel1069

Numerous reports have emphasized the need for major changes in  Sixty-six studies met these criteria, representing 62 study sites, and
the global food system: agriculture must meet the twin challenge of  reporting 316 organic-to-conventional yield comparisons on 34 dif-
feeding a erowing population, with rising demand for meat and ferent crop species (Supplementary Table 4).



Organic vs. g anic vs. Conventional crop yields

a
Crop type
HOH @ All crops (316)
Fruits (14)
’ Al A Oilseed crops (28)
The crop yield ga
p yield gdp HlH B Cereals (161)
Tomek de Ponti, Bert Ri
Plant Production Systems, Wageningen O Vegetables (82)
0.4 0.6 0.8 1.0 1.2
b
LE | | ]] Plant type
= O 1 [ Legumes (34)
il B Non-legumes (282)
Comparir
agrlcultu] : O O Perennials (25)
Verena Seufert', Navin @ Annuals (291)
Numerous reports have f T T !
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Organicvs. g anic vs. Conventional crop yields

a
Crop type
Y @® All crops (316)
Fruits (14)
| A A Oilseed crops (28)

Organic vs. conventional cereal yields B Cereals (161)

De Ponti et al., 2012

16" T ; T T T (4 O Vegetab|eS (82)
| 0.84 10.7710.75! 0.79 o7
14" . L ® ¢ '
. I 2 1.0 1.2
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5 o i i i i il. — U Legumes (34)
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z‘ I | 4@ I B Non-legumes (282)
g el s
@© 1 ! |
ST | :
O : ® I .
o | . —O———0 Perennials (25)
2" " d)rg.%ie/d%%.81%%onv.%ie/d%@.lS%
s il b | _ Remaix Annuals (291)
0" 2" 4" 6" 8" 10" 12" 14" 16
Conventional yield (t ha1 '
yield ( ) 1.0 1.2 Seufert et al., 2012
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Research investment gap between organic and
conventional agriculture?

e.g.,
Dutch government = 4 million euro/year
Monsanto = 980 million dollars/year

De Ponti et al., 2012
16" T ; T T T (4 O Vegetab|eS (82)
| 0.84 10.770.75! 0.79 l o7
1| Lo e . ' !
- | : b // ! 1.0 1.2
12t y 1 22|
B | L1 N4 : |
& 10m1 : ! | :
o : S N @ —_—— [ Legumes (34)
QL g S :
> 1 : : ! ! -
o ! ' of ! B Non-legumes (282)
c &7 | | :
® 1 | 1
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S | o =
o | | —O———0 Perennials (25)
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R, ool S S S ot Annuals (291)
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yield ( ) 1.0 1.2 Seufert et al., 2012
feeding a erowing popu 5 = T T T T o e T e T e e T T T T e Ty =TT TP T =TT



http://www.monsanto.com/investors)

Investigacion: ¢,qué agricultura?

96% I+D agricultura y alimentacion en paises industrializados.

80% dedicada a procesamiento y distribucion (ETCgroup)

Inversion 1+D Espafia- 2008 (Amigos Tierra)

Biotecnologia Agraria y Alimentaria: 54,3 mill. € 50
Agricultura Ecologica: 0,9 mill. € B X VECES
sInversion 1+D _EEUU- 2001 (FAO)

Biotecnologia: 210 mill $ h

AE: 5 mill $ 42X veces
0.1% de la tierra de estaciones experimentales B

dedicada a AE.

Las # son >dado que no se incluye lainversidn privada.



LA IMPORTANCIA DE LOS SUELOS

- Produccidn agraria (biomasa, fertilidad)

- Estructura, filtracion, almacenamiento
agua, tampon pH, fuente de biodiversidad.

- Secuestro de carbono

- 2cm sol: 100-300 anys



Glohal status of human-induced
soil degradation

B Very high severity
B0 High severity
B Moderate severity

B ow severity
. Stable land, ice cap or non-used wasteland



4 PER 1000

CARBON SEQUESTRATION IN SOILS
FOR FOOD SECURITY AND THE CLIMATE

The quantity The world’s soils If we increase by 4% (0.4%) a year

of carbon contained contain : .
in the atmosphere 1,500 billion tons the quantity of carbon contained

increases by of carbon in the form in soils, we can halt the annual
4.3 hillion tons of organic material increase in CO2 in the atmosphgrg,
every year which is a major contributor
to the greenhouse effect
bn tons and climate change

carbon
[ year

in the world’s soils

l 1 +4%0 carbon storage

bn tons
carbon

HOW CAN SOILS STORE MORE CARBON?

Never leave Introduce more Add to the Optimize Restore
soil bare intermediate crops, hedges at field pasture management land in poor
and work it less, more row intercropping boundaries - with longer condition
for example by and more and develop grazing periods, e.g. the world's arid
using no-till methods grass strips agroforestry for example and semi-arid regions

T
I hic 10T
Frifa Il

ombatbagamst climate change,
11T ‘I] 7‘

Stéphane Le Foll, French Minister of Agriculture, Agrifood and Forestry




ALGUNOS FACTORES QUE INCIDEN EN LA EMISION DE GEl DE LA
AGROECOLOGIA VS AGRICULTURA INTENSIVA

Buen manejo de los suelos

Degradacidon/erosion de los suelos

Rotacion cultivos

Monocultivos

Asociacion de cultivos

Monocultivos

Fertilizacion organica adecuada

Sobrefertilizacion sintética

Integracion agricultura y ganaderia
Complementariedad con los ciclos
agroecoldgicos

Separacion agricultura y ganaderia
Rotura de los ciclos agroecoldgicos

Mayor eficiencia energética

Ineficiencia energética

Utilizacion de energias renovables
Independencia petrolera

Utilizacion de energias no renovables
Dependencia petrolera

Los suelos agricolas de sistemas productivos orgdanicos son, al menos, el
doble de eficientes que los intensivos en el "secuestro™ de COZ. (FAQ, Ellllllll'.':l]n11

Las emisiones de CO, por hectarea de los sistemas de agricuftura orgdnica
son del 48 al 66 por ciento menores que las de los sistemas convencionales.

(FAD, 2003)"




Comprehensiveness: more than incremental

* Incremental adaptation to existing systems only may
result in ineffective adaptation

— and in missed opportunities

* We can consider more systemic and transformational
adaptations

— Increasingly so as changes continue

Transformational
Incremental Systemic




THE AGROECOLOGY
PROJECT
IN FRANCE

France is committed to changing
production models in order to combine
economic, social and environment
high performance: this is

the Agroecology Project.

An ambitious public policy

that involves all partners

In the sector.




MULTIESCALE

Agriculture as a Complex Socioecological System (SES)

p AGROECOSYSTEM
SOCIO
Undernourishment | | E;?tl_gaen IeC
Rural
u:v':::t::::s | | AGRICULTURE | Water reservesiuse
Rural migration | AND FOOD | L::::;:::::;:;;
LIl Landscapes
|_Agrobiodiversity Agrobiodiversity |

| Population growth P

L The inescapable interconnectedness of agriculture’s different roles and functions
Health Social
Gender Tradition Social
DECISION-MAKING Culiure

>
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FEE %%,
oy 2, ==
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Economic &£ %é%&
A=)
Income @,
Solls
. Water
Marketing Valuation of
environmental Climats
Services
Trade Environmental

Biodiversity






Agroecolo requires systems re-design

Reality (current agroecosystems)

Problems

@ DeSign

Analysis

Structure

A 4

Structure

Purpose

Synthesis

7
~
~ -~

~—
h————’

New facts, new realities Adapted from: Goewie, 1993



Designing agricultural systems by mimicking nature

Agricultural field (millet/cowpea) Savannah vegetation (under use)

=)

of NCoro g

Net primary productivity = 1 to 2 t/ha/year Net primary productivity = 10 to 20 t/ha/year



Designing agricultural systems by mimicking nature

2
Biodiversite
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- 1; Associations gR
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1 Fore produc o 3
e e Lvapuration : % (IS 5 oA e e biomasse - SR, o'
Litiere recluite g AN gl X £350 2 v - __ : 0 '-“" Forle
£ e . b,‘ / f Turn-over : ~ activité
rapide biologique

e lum"ﬂa' i
2 éampumén fuibstm énergétique ."# N\

boh
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perlurbation . |
du sol ! e N o IO

e | Systemes racinaires ‘
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permanente . "Pompes biolagiques" Les piliers

A S 3

3. Production ct restitution au sol d'une forte biomasse par des plantes multi-fonctionnellcs des systemes SCV

en assodations et/ou successions:



jological N2 fixation

B

ICa

intercrops in Southern Afr

igeon pea

P

Maize-

Relaying effect Nutrient cycling

No interference




Biological N2 fixation

Maize-Pigeon pea intercrops in Southern Africa
Residual effects on maize

No interference

E Maize
] Pigeonpea

Maize grain yield (t ha)

Sole maize Distinct row Within row Maize after
intercrop intercrop pigeonpea

-~

Ruzinamhodzi et al., 2012 §




Biological N2 fixation

Maize-Pigeon pea intercrops in Southern Africa

6 —
*— F»=—=% | __Morethan
e : :
. 5- n / fivefold yield
' . .
S 4l increase without
= .p I
e fertilisers!
>
= 37 I v
& //,____,._
21 4 7 —
o= —@&—— Mauze alter pigeonpea
= e O Continuous maize
L O e o T o ——-%——— Distinct row intercropping
© ——A-—- Within row intercropping
O T T T T
0-0 0-20  30-20 60-20
N-P applied (kg ha‘l)

Fig. 3. Effect of intercropping, rotation, and N and P fertilisation on maize-grain

yield in Ruaca in the third (2010/2011) season. ze after

onpea

Ruzinamhodzi et al., 2012




Building upon local agroecological knowledge

Rice-ducks-fish-azolla - Indonesia

Khumairoh et al., 2012



agroecological knowledge

Rice-ducks-fish-azolla - Indonesia

Khumairoh et al., 2012



Rice-ducks-fish-azol

P

~

Rice yield (t ha1) at increasing levels of complexity

Kknowledge

a - Indonesia

Wy “ i
& J’.l,'ﬂ.vt"%p-““"ﬂ“‘" e

12

10

compost +azolla

7

Rice Rice + Rice + ) Rice + Rice + Rice + Rice +
ducks compost deci * compost ducks+ ducks+ ducks+
u]f_ S* +azolla compost fish+ compost
is

Rice +
ducks +
fish +
compost
+azolla

Khumairoh et al., 2012



Rivera-Ferre et al. (2016)

Water conservation
Intercropping

Rotational cropping
Water evapotranspiration
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' Designing pest suppressive landscapes

Spatio-temporal variation

Infestation index

4,5
4

3,5
3

2,5
2
1,5
1
05 .

Week1l Week2 Week3 Week4 Week5
¥

Table 2: Effect of pesen d speie composition of hegrows on levels of aphid inetation and predator
abundance in beans and cowpea fields in western Kenya (André, 2011)

Plant infestation index Nr of predators per field ;
| Fields with hedgerows 2.2+0.6 3.740.5 <
{ Fields without hedgerows 3.4+0.7 6.5+2.0

Dominant hedgerow species
Euphorbia 0.6=0.3 2.1%1.1
Lantana 2.4+0.9 4.0+0.9 i
Eucalypis 1.5£1.0 3.2+1.4 5




Spatio-temporal variation

‘ Infestation index

[ ]Wheat
- W aodland

s . Current Pesticide need

Hawassa Ethmpla | landscape |
Thesis: Yodit Kabede Groot and Rossing, 2010 |




Participacion actores disefio agroecosistemas

- Hack Piiilesen
Mapa de la Reserva de la Biosfera de la Sepulturé’.”'ﬁ"ﬁénte: CONANP

Simulation and gaming for improving local adaptive capacity;
The case of a buffer-zone community in Mexico

E.N. Speelman



Collective decision

2 m—)

Hacla tapanetepac
Owxacs

Cerco La Palimita

|

e la Reserva de la Biosfera de la Sepu

b NS i P g local ada
' exico

Speelman
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Agroecologia como vision

Disciplina
Guiding principles

e Sistema alimentario
* Ecologiay sociedad

: , _ . Agroecology
* Sociologia rural y de la alimentacion

* Co-diseno de agroecosistemas

Paisajes €«——> Sjstemas

e Tecnologias apropiadas
* Equidad

Social studies

T ST ind N ThXis Agroecology :
Catalunya AT G T \ Innovation &
Ao communication

como cluster
agroecologico

en Europa

studies

Crop & weed Soilquality  Organicplant Animal production Plant production Political studies
ecology group breeding systems systems




Paisajes agrarios Cataluna

Tipus de paisatge
B untanya aipina [ ] Atiptans cerealicoles
- Muntanya alpina atlantica |:| Planes agroramaderes nord-orientals

- Muntanyes humides nord-crientals - Replans d'arboricultura mediterrania
- Muntanyes seques prepirinenques - Planes regades

- Muntanyes seques meridicnals - Difusi6 urbana




Acciones hacia el SDG2

-Politicas de cohesion social
-Fortalecimiento economia local

-La alimentacion como un derecho humano
-Garantizar acceso a los alimentos: politicas de precios, huertos urbanos
-Ruralizacion-reagrarizacion de la sociedad (“the new peasantry”)

-Estrategias de dinamizacion local agroecoldgica T
-Sistema educativo e e
-Circuitos cortos de comercializacion "




Gracles

martaguadalupe.rivera@uvic.cat



