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 Qual é a perspetiva europeia?
[ Quais sao os desafios?
(J A PAC e a gestao sustentavel do solo e da agua

1 Os “deliverables” da Agricultura de Conservacao (AC) em relacao a
gestao sustentavel do solo e da agua, e nao so!

J A Agricultura de Conserva¢ao na Europa e no Mundo
O A Agricultura de Conservagao e a PAC

J Mensagens
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Qual é a perspetiva europeia?

O que espera a PAC da Agricultura Europeia?

» Contribuicdo para a segurang¢a alimentar na Europa e no Mundo

» Acao em relagao as alteragoes climaticas (mitigacao, adaptacao)

» Maior competitividade

» Conservagao dos recursos naturais (solo, agua, biodiversidade, etc.)

» Fornecimento de outros servigos de ecossistema

e od




Lembranca: Servicos de Ecossistema
(quase todos mediados pelo solo “em condicoes”)

PROVISIONING SERVICES REGULATING SERVICES CULTURAL SERVICES

Products obtained Benefits obtained from Non-material benefits

from ecosystems regulation of ecosystem processes obtained from ecosystems
B Food M Climate regulation B Spiritual and religious
B Freshwater M Disease regulation B Recreation and
B Fuelwood B Water regulation ecotourism
B Fibre M Water purification B Aesthetic
B Biochemicals M Pollination B Inspirational
B Genetic resources - B Educational

- B Sense of place
M Cultural heritage

SUPPORTING SERVICES

Services necessary for the production
of all other ecosystem services

Soil formation Nutrient cycling Primary production
Water cycling Carbon cycling Atmospheric circulation

| | LIFE ON EARTH - BIODIVERSITY '
Source: The Millennium Ecosystem Assessment (2005
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Resumindo...

Climate

Diversity of change Competitiveness

Rural Areas Farm income

Natural
Constraints

Environment Production
Biodiversity Productivity



Qual é a perspetiva europeia?
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Quais sao os desafios?

» Declinio da matéria organica
« Contaminacao do solo
* Impermeabilizacao
« Compactacao do solo
» Declinio da biodiversidade do solo
- Salinizacéo
~—— ¢+ (Cheias e desabamentos

» Ameacas para o solo —=<

» Alteragoes climaticas
> Falta de agua (extremos climaticos)
» Aumento da producao através da produtividade

» Estagnacao das produtividades (mesmo com mais insumos)

e od




J ks - !'_
Soil erosionin a Belglan farmers
g fleld

Sugar beet washed away from
a plot which used conventional
ploughing practices

Muddy water from an arable field (tilled)
mixing with clear water from pasture (not
tilled)




Soll ripping, Soil erosion and ponding, France
France

Olives in Spain - | s Gully formed at : e A
Soil lost from = @4 Gigondas, France g \/ineyard in Portugal
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01 Soil area the size of Berlin lost

“® each year due to water erosion in
the EU

A recent assessment i carried

out by the JRC estimates that

water erodes 970 million tonnes

of soil every year in the EU.

This would mean a one

metre-depth loss of soil from an

area corresponding to the size of

the city of Berlin, or a one

centimetre loss from an area ]

twice the size of Belgium. The

fact that it takes 100 years to Soil erosion by water accounts for the
form 1 cm of new soil under greatest loss of soil in Europe compared
natural temperate grasslands to other erosion processes.

gives an idea of the magnitude © EU, 2015

of the problem of soil loss in the

EU.




Perdas de CO, pela mobilizacao do solo




Soil organic carbon (%)

Efeitos da mobilizacao do solo e da
rotacao sobre a MOS

4 Morrow Plots: lllinois
Corn-Oats-Hay Rotation
Corn-Oats (1885-1953, Corn-Soybeans (1954-Present)
Continuous Corn

3 =

Estimated
to4 % in 1888
2 Wagner (1989)

1 ~| sanborn Field: Missouri
Wheat, 6 Tons Manure/year
- Corn, 6 Tons Manure/year

Continuous Wheat / Adapted from Reicosky et al. (1995)
Continuous Corn

1870 1890 1910 1930 1950 1970 1990



Diminuicao da MOS na Inglaterra

(esq.) em em Franca (dir.)

(1 Soil organic matter level > 7%
B Soil organic matter level 3,6% - 7%
O Soil organic matter level < 3,6%

100% .' Soil organic matter
Evolution
" 80% No data
2 B Decrease
g' 60% - I Increase
) Stability
40% -
Ha 0
X 20% -
150
0% A -

1979-81 1995

Fig. 8. Soil organic matter (organic C in gkg ') evolution between 1990 and 1994
and 2000 and 2004 periods, Svarce: INRA.
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Estagnacao das produtividades na Europa

Ll LS Ve 1996 (P valos=0.00082) - Conntry Year of stagnation
8- 0.123t ha' year*

7 Denmark 1995 (**)
6 - France 1996 (**)
5 Germany 1999
4 Italy 1994

3 Netherlands 1993 (**)
2 Spain 1989

14 YIELD Switzerland 1990 (**)
0 ~— United Kingdom 1996 (**)
1940 1950 1960 1970 1980 1990 2000 2010 2020

(Brisson et al. 2010)
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 Perante isto, podemos considerar isto como boa

L d

pratica agricola e ambiental?

Nao, € a razao pr1nc1pa para a
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A PAC e a gestao sustentavel do

solo e da agua

Land managers must adhere to
GAEC to receive direct
payments AND area payments
(agriculture) in Pillar 2.

Flexibility for Member States
to tailor to national and

regional contexts

Member States must define all
standards

Some GAEC landscape features
and buffer strips count
towards the greening payment
requirement

Souwrce: Regulation (EC) 1306/2013.

[ Mainissue | | GAEC Requirement

‘ Establishment of buffer strips slong water courses H

GAEC 1 (requires that the rules for NVZs regarding non
application of fertilisers near water courses must be
applied both within and outside NVZs)

Water
Where use of water for Irrigation s subject to

GAEC 2 authorisation, compliance with authorisation
praocedures

GAECS3 Protection of groundwater against pollution

GAECA4 Minimum soil cover

GAECS Minimum land management reflecting site specific
conditions to limit soll erasion

Soil and carbon
stock
Maintenance of sofl organic matter level through
GAECH appropriate practices, including ban on burning arable

\ stubble, except for plant health reasons ‘

Retention of landscape features, Including where

Gk appropriate, hedges, ponds, ditches, trees in line, in
mini pel, I GAEC7 group or isolated, field margins and terraces, and
ofma"i"" Including 3 ban on cutting hedges and trees during the

bird breeding and rearing seascn and as an option,
measures for avolding invasive plant species



A PAC e a gestao sustentavel do
solo e da agua

Nao sera certamente atraves do chamac

 Diversificacao das culturas (DC)
* Manutenc¢ao dos prados permanentes

e Superficie de interesse ecologico (5%)

» Talvez uma nova tentativa para uma “Soil
Framework Directive”?




A PAC, a Agricultura Sustentavel

e as Alteragoes Clim v

- Condlcmnalldade?
- Greening?
- Medidas do DR?

The Common Agricultural Policy (CAP) offers a number of instruments to find

adequate answers to the challenges of climate change, a more sustainable EU

Mas como? .
-30% do DR? pressure on natural resources, agriculture has to

improve its environmental performance through more sustainable

production methods. Farmers also have to adapt to challenges stemming
Mas como?
Em concreto!

from climate ch{ qursue mitigation and adaptation actions

(e.g. by developing greater resilience to disasters, such as flooding, drought

and fire). Sustainable management of natural resources and climate action

represent one of the three main objectives of the CAP.

[P TN
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http://ec.europa.eu/agriculture/climate-change/factsheet_en.pdf

A PAC e as Alteracoes Climaticas

 Methane (CH.) - from livestock digestion processes and stored animal
manure,
* Nitrous oxide (N,O) - from organic and mineral nitrogen fertilizers.

The main sources and shares of GHG emissions in the agriculture sector of the EU-28 in 2012, divided by
categories:

0.20%

.- Agricultural solls (N20); .- Enteric fermentation (CHA);
N Manure management (both CH4and N20);, = Rice cultivation (CH4) and

L F Fleld burning of agricultural residues (CH4),

@ j
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A PAC e as Alteracoes Climaticas

> E as emissoes de CO, a partir das atividades agricolas?

> SO sao considerados efeitos através do LULUCF...

“While the draining of peat land, felling of forest or ploughing up grassland
generates emissions, actions such as afforestation or conversion of
arable land into grassland can protect carbon stocks or result in carbon

sequestration.”

“...6 estimado que a libertacao de apenas 0.1% do carbono atualmente
armazenado nos solos europeus corresponderia as emissoes anuais de
100 milhoes de carros.”

(http://ec.europa.eu/clima/policies/forests/index en.htm)

e od



http://ec.europa.eu/clima/policies/forests/index_en.htm

Agricultura de Conservacao
— como resposta aos deafios
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Perturbacio Cobertura Diversidade de
espécies

minima do solo permanente (rotacdo/associacdo)




Enrelvamento em perenes
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A Agricultura de Conservacao faz a diferenca...
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AC “Deliverables”

» Escorrimento superficial e transporte de sedimentos

Escorrimento superficial numa cultura de trigo Erosdao numa cultura de trigo sob diferentes

sob diferentes sistemas de mobhilizacéo sistemas de mobilizacao
Acrisol (média de 2 anos) Acrisol (Média de 2 anos)

9 Escorrimento superficial (acc.) [mm] 500 Material erodido (acc.) [g-m?]

400

200

y=-8.43+0.95x (r=0.94
y=-1.62 +0.19 x (r =0.96)

0 =
(0]
-20
(0] 30 60 90 120 150 0 30 60 90 120 150
Dias apos inicio do ensaio Dias ap@s inicio do ensaio

(adapted from Basch 1988)




AC “Deliverables”

% da fraccdo do solo resistente a crivagem humida




AC “Deliverables”

Perda de Humidade do Solo (%)

Profundidade (cm)

(adapted from Carvalho et al. 2002)
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AC “Deliverables”

> Resposta do trigo a adubag¢do em funcao do nivel da MOS

4500
4000

= 3500

5
5;
£
5
5

NI

Nitrogen fertilization (kg N/ha) Nitrogen fertilization (kg N/ha)
(Mobilizacao convencional) (11 anos de AC)

Carvalho et al., 2012




AC “Deliverables”

240,00 -

tillage + cover, measured — tillage + cover, calculated
'-': 220,00 - no-till + cover, measured - No-till +cover, calculated
E 200,00 - P tiIIage,’no cover, measur‘ed ’ s tillage,'no cover, calculz?ted,
Sl 180,00 i3 ~, 0.300 e
- | 1=139,33t " i=54253" " @ 1=27750"""%"
E i R” =0,8283 R =0,7524 R =0,9712
g 140,00 -
S 120,00 -
g *®
o 100,00 A
% 80,00 -
:é 60,00 A
© 40,00 A
= 20,00 - m
0,00 T T T T r T 1
0 20 40 60 80 100 120 140

Time (min.) Landers 2007
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AC “Deliverables”

Water holding capacity (%) B Available water porosity (%)

0.4 B NT-3y il
B NT- |
m 03 v
£
-
E o2
(5]
yrrrmill ey I
0

a"”&ﬁ 4@""&& f f G:@‘f f f Jp‘? 10-20 20-30 n-aumpmtm’n-m 1020 2030 ©0-30

Available Water Capacity Field Capacity Mo-till Conventional tillage

s 8

% Soil volume
=

Source: Jemai et al. 2013 Source: Carvalho and Basch, 1995
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AC “Deliverables”

Agricultural C coefficient of fixation

) Period
Practice (Mg ha-1 year-1)

0.85 <10 years
0.16-0.40 >10 years
-0.16 <10 years
0.03-0.30 >10 years

1.54 <10 years
0.35 >10 years

Meta-analysis Spain (Gonzéalez-Sanchez, 2015)

od
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No-tillage

Minimum tillage

Groundcovers




AC “Deliverables”

25%

20% 18%

12%

10%

0%
Trigo Girasol Leguminosa




AC “Deliverables”

Water run off

Soil loss

Pesticide run off

—.91! Isoproturon

150 200 250

Terbutylazin
140

Metholachlor
60 80 100 120 140
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Sustentavel
Pollinator/ | Good seed
Biodiversity | Genetic potential
management | Genetic resources mgmt
Sustainable| Compaction Permanent |System
mechanization| management, Bed and |of Rice
CTF Furrow | Intensificatio
Systems
Integrated
Integrated Integrated | Plant Integrated
Water Pest | Nutrient Weed
management Management [ Management Management




Podemos e temos que fazer
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No-Tillage in Portugal
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Aparentemente..., sempre existe

Crop Yields, Profitability & Competitiveness

Biodiversity & diverse Landscape

Soil Fertility & Carbon sequestration

Less surface runoff F
& Floods
Less soil erosion & Soil Compaction




Agricultura de Conservacao no mundo

(157 Mha ~ 11% das culturas anuais)

:"1":'2,; » CA-Adoption by World Region [mill. ha and % of annual cropland*]
A Asia Australia/New Zealand

Ukraine/Russia 10.3 (3 %) !
5.2(3.3%) :

Africa |
1.2(0.9%)

17.9 (35.9%)

*Average adoption levelin each region based
on arable land area of reporting countries
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Agricultura de Conservacao no mundo

(157 Mha ~ 11% das culturas anuais)

> x‘f 9= *
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N

2

RUSSia,  |arge scale

Ukraine 5.2

gontinental, dry

*50% W NCanada  -faree Kazakhstan 2
40%) 18 cﬂﬁ - §%:nﬁtlnental, dry
emperate, moist other 4 sia 0.1
7 b<> irrigated
) Africa 1.2 g
tropical savannah 2\
large & small scale smallholder ﬁ
: ~
Brazil 32 . —\
tropical savanna
N
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/
Paraguay 3 smap e Subtropical, semi-ar{d
temperate, moist
7

other LA 2.4 Argentin smallholder

Scale

large sca

semi-arid

100% West
36%




Maneio do solo em culturas anuais
Europa: o continente em vias de desevolvimento

60% | |
50%

40%
30%
20%
10%
oo/o"]' LI | P Qe ; L) eyl f—T) | | QiES e ) L L L] | g | e 1
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conventional tillage ™ conservational tilage(__ ™ zero tillage ]
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Share of arable land on which zero-tillage is

applied, EU-27, IS, NO, CH, ME and HR, 2010 Jjﬁ’

| <= 0.7%

| | 0.7% —1.4%
P 1.4% -2.6%
D 26% -4.9%
| BRI

B o:ta not available
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e of arable land on which zero-tillage is
applied, EU-27, IS, NO, CH, ME and 2010
PR AL




Share of arable land on which conservation tillageis. -~

. applied, EU-27, IS, NO, CH, ME and HR, 2010~ _ 3 |
<= 3.7%
3.7% —7.5% “ .
I 7.5% - 16.2% )
I 16.2% —29.5% .

- Data not available - WE s $




Reconhecimento do fornecimento de
Servicos de Ecossistemas
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Reconhecimento do fornecimento de
Servicos de Ecossistemas

Itaipu reservoir dam
today (source: Itaipu
Binacional)
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Como integrar a AC na PAC?

» Aceitar sistemas de produg¢ao baseados nos principios da AC
como sendo equivalentes aos requisitos do “Greening” (12 pilar)

e Perturbacao minima do solo
e Cobertura permanente do solo

* Rotacao das culturas

PROBLEMA: Seria necessario um sistema de certificacao




Como integrar a AC na PAC?

Como opc¢ao dentro do “Greening”

» Definir conceitos da AC como medidas do “Greening”,
deixando a escolha ao agricultor (adotar pelo menos 3)

 Diversificacao das culturas (DC)
* Manutencao dos prados permanentes
 Superficie de interesse ecoldgico (5%)

Perturbag¢do minima do solo

Cobertura permanente do solo




Como integrar a AC na PAC?

Opcoes dentro do 22 Pilar do DR

» Definir critérios/indicadores para monitorizar e compensar
praticas que fornecem servicos de ecossistema

» Aumentar o orcamento do 22 Pilar para implementar medidas que
promovem claramente a producao sustentavel (reduzindo o
cofinanciamento dos EM)

» Incentivos temporarios para fomentar a adocdo da AC, cobrindo
eventuais riscos na fase da implementacao e investimentos em
equipamento especifico

™ od




Mensagens-chave

» Os beneficios da AC em relagdo a gestao sustentavel da agua
e do solo sao mais que dbvios.

> A AC é uma abordagem sistémica, ndao basta parar de lavrar.

» A aquisicao de novos conhecimentos é indispensavel.

» Apoio institucional e através da Politica Agricola, precisa-se.
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Thank you for your attention



