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Ch. D. Keeling mobilized enough resources so he could, starting 1958,

measure the CO, in the atmosphere oh Mauna Loa observatory in Hawaii
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Food and climate change

Agricultural
Production:

11-15%

Other = non food
related emissions:
43-56% Land use change &
deforestation:
15-18%

Processing, transport,
packing & retail:
15-20%

Waste: 2-4%

The United Nations Conference on Trade and Development (UNCTAD), 2011
Bellarby et al, 2008



The nitrogen and phosphorus
surplus to the sea
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. pecreasing oxygen ana

Increasing dead sea bottoms
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Source: Swedish Environmental Protection Agency.

www.internat.naturvardsverket.se/documents/pollutants/overgod/eutro/havsyree.html
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HELCOM, 2015. Updated Fifth Baltic Sea pollution load compilation
(PLC-5.5). Baltic Sea EnvironmentProceedings No. 15.
During the period 1994-2010, total flow normalized waterborne nitrogen
iInput to the Baltic Sea was reduced by 17%.
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N kg/haandyerar
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Graph 4. Share of the organic area in the UAA in the EU Member States, 2011
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Source: Eurostat data on the basis of Council Regulation (EC) No 834/2007 on organic production (online data code:
food_in_porgl) and land use statistics (online data code: apro_cpp_luse). Estimated data for organic production for IE, CY and
LU. Estimated data for land use statistics for BE, EL, ES and IT.

Facts and figures on organic agriculture in the European
Union, 2013
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N kg/haand year

N- surplus kg/ha in Swedish
conventional agriculture

N-suply kg/ ha Swedish
conventional agriculture
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Specialized crop farm

Input, output and surplus of Nitrogen kg/ha and year

(Averane 563 farms 01-06 data from Swedish hoard of aarictiltiire renort ?008:25)
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Specialized animal farm

Input, output and surplus of Nitrogen kg/ha and year

Depo

(Av@ragll 701 dairy farms 00 ﬁmlndata from Swedish board of agure report 2008:25)
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Ecological recycling for the

oil, food,
sea and climate
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Djurenhet/ha (Mjslkgardar) Anim.
Number N P K Units
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Ecological production 107 84 2,3 8,3 a

Conventional production 1517 136 4,0 11,7
(Wivstad et al, SLU, 2008)



Animal density and nitrogen surplus 29 BERAS
Implementation farms 2010-2013
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BERAS Implementation report 3. www.beras.eu



N-surplus kg N/ha year

Animal density (purchase of fodder) BERAS-

iImplementation dairy farms and nitrogen
surplus
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Integration of crop and animal production:
Ecological Recycling Agriculture (ERA)

Input Out put
kg N/ha kg N/ha
Gas losses
Purchased feed 3
Harvest o
biomass 70 Crop
products 6

Feed 64

| Animal products 16 >
L~

Surplus /Losses 36

Leaching

Nitrogen balance kg N/ha and year
Yttereneby-Skilleby (an ERA-farm)



Ley with Leguminous species

was the sunlight driven natural resource used to create a
multiple doubled food production during 150 years before
the introduction of artificial fertilizers and chemicals

TR _og‘\;‘??v;-\!_ o,

R e S A R « Energy from the sun

* Nitrogen and carbon from
the atmosphere

 Minerals and water from the
ground

AG




Example of Ecological Recycling Agriculture / ERA

The prototype farm
Yttereneby —
Skilleby in Jarna)

*The animal density is
adjusted to the farm’s
feed production
capacity. In this case
fodder crops on 84 %
and crops for sale on
16 % of the farm area
and with a animal
density of 0,6 AU/ha
(= average for
Sweden)

2015-10-02

Yttereneby and Skilleby 2003

Import---> Recycling Export

Feed Herd: Milk

Seed 7 cows Meat products
39 heifers —_—— =)

own feed>84% of the area

10 calves
29 sheep /
\ 0,6 AU / ha

600 m® manure

| +dung/urine pasture

R

450 m® urine +

| - e
I I Bred g Bread
I grain
I_ — Veget.
== Root crops
15% 5
0,5%

Arable land ha Crop rotation

Crop rotation 106 Year 1 Spring cerals + insowing

Pasture 29 2 Ley |

Vegetable - 3Leyll

root croops 2 4 Ley I

Total 137 5 Winter cerals

Natural pasjuse 25

AU



Network of Learning Centres and Sustainable Food Societies around the

Baltic Sea

* 167 ha farm land

* Diverse crop rotation

* Vegetables and potatoes
* 95 cows (30 lactating)

* 50 Pigs

2015-10-02 AG

f[)fo%ane Fredeburg

Bio-dynamischer Landbau

Professional cheese making
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Flow of N/P/K kg ha'1 in the agricultural-ecosystem Fredeburg vear 2011

Areal 96 ha. Farmer: Alfons Weisler-Trapp

Total
input
71 2 14
Agricultural system
Purchase
of feed Sale of cash crop 22 311
stuffs
10 2 14
-
L
Own feed 52 617 l
Purchase | L |
of seeds Removed Harvest Animal
1,2 0,2 0,7 harvest remains product.
74 9 28| 44 6 17 62" 8 31
_|Crop l
J 119 15 45
Biol N- Release from
fixation the animalsg
55 49 6 28
Manure [
Atmosph.—] Soil —
deposition inorganic 30 6 28
5 7611 44| Soil -
T organic |e— |
Artificial
fertilizer— |
0O 0 O v vV v v
14 -3 0 30 1 1

Surplus/defecit
losses from soil

A@Gtal
surplus/defic
36 -3 1

—

Field losses Gas
from manure losses

Total
sale

35 614

Vegetable
products
22 3 11

Animal
products
13 3 3



Dzerzhinsk district
Minsk Region BELARUS

LAN-IAllll , OU 11l

Dimitry Krylov

Total
input
60 5 9
Agricultural system
Purchase
of feed Sale of cash crog 0 0 0 -
stuffs !
30 5 9
-
L
Own feed 8 1 11 l R
Purchase | L |
of seeds Removed Harvest Animal
0O 0 O harvest remains product.
8 1 11|l 46 1 7M 38" 6 20
_|Crop l
J 12 2 18
Biol N- T Release from
fixation the animalsg
25 30 4 18
Manure
Atmosph. —] Soil —
deposition inorganic 19 4 18
5 26 51 24| Soil h
T organic |e—+— |
Artificial
fertilizer — |
O 0O O v vV v v
39 3 6 2 0 1 1
Surplus/defecit Field losses Gas
losses from soil from manure losses
2014 Total  AG

52 3 7

surplus/deficit

Total
sale

2

Vegetable
products
0 O

Animal
products
8 2

0

2




Scenarios for average surplus of nitrogen
per ha used arable land EU BS R

79

® Farmgate

surplus

® Field surplus

Year 2000 Buisnis as ERA scenario
usual
scenario

Granstedt et al 2008
Biological Agriculure an d Horticulture

26



Long term manure experiment

Experimental plan from 191

R R ™

S

Treatments winter wheat
Main plot
F1 Not composted manure 12.5ton (0 from 1995)
F2 25ton
F3 50 ton
K1 Composted manure  12.5ton (0 from 1995)
K2 25 ton
K3 50 ton
Subplot BD preparation each plot each year
(split plot) +
- Without BD preparation




C-org kg/ha 0-20 cm

Top soil Organic Carbon HV 1

75000

73000 -

71000 -

69000 -

67000 -

65000 -

63000 -

61000 -

59000 -

Year 1991 63 500 kg C/ha
2005 69 225 kg C/ha

57000 A Increase 5725 kg C/ha

55000 ———t

C % top soil

HV |

2,31

N D P L ® D> P ®
¥ F PP P FES
SRS R S

A
S
Y

—8— Obs C kg/ha —e— Calc C kg/ha

EBFM BCM

1991 1995 2000 2006
HV |
0,25
_ 0,22
3
a 020 0,18
£ :
» 0,15
=
=
< 0,10
0
o 0,05
2 0,05 7703
o
0,00
1995 2000 2006




@ Ecological Recycling
Agriculture

www.beras.eu

Crop rotation with N- fixation
. | legumes ley

| Balance Animal and crop
production

Manure management
Soil improvement

, ' . pi’.cc;m/journallland/
logical Recycling Agriculture to Enhance
R sz\ 7.~ Agro-Ecosystem Services in the Baltic Sea Region: Guidelines for

y\ )Y @\/ Implementation

‘ O Karin Stein-Bachinger,*, Moritz Reckling1, Johann Bachinger?, Johannes Hufnagel1, Wijnand
Koker and Artur Granstedt



 An ecological recycling agriculture based on
Integrated crop and animal production with
effective recycling of nutrients and organic

biomass and crop rotation with legume -
grassland:

1. conserve basic natural resources
2. rebuild fertile solls
3. reduce nutrient leaching with more than 50 %

4. prevent negative human impacts on the
climate from food production

5. produce nutritionally quality food

A conversion of agriculture around the Baltic
Sea is the possible remedy for the sea



Explanation /discussions:
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... Ecological Recycling
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/AN Agriculture (ERA)

m Flunt fosd produts (1')
e
E Anirnal feed prociwcts | 10)
i Crn 5

Biobgically fived nitrogen
and atmaples i Qe penil mn

1611
\ Urop sold

Granstedt, 1992. American Journal of
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up b hums Alternative Agriculture, Washington
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Humus content after 20 years in DOK trials comparing
conventional, organic and biodynamic treatments
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[1] Mader, P.,
Fliessbach,
A.,Dubois D.,
Gunst L., Fried P.
& Niggli, U.
2002. Soil Fertility
and Biodiversity
in Organic

O
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=
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Farming. Science
VOL 296 pp
1592-1597.

Humus content after 20 years in DOK trials comparing conventional, organic and
biodynamic treatments. In the Swiss DOK -trials comparing t biodynamic, organic and
conventional treatments in FiBL the humus content was, after 20 years, in conventional
farming 2,8 % (M), in organic farming with organic manure 3,15 % (O) and in biodynamic
farming with biodynamic manure treatments and the use of biodynamic preparations 3,65 %
(D). (Méder, et al, 2002).

Mader, P., Fliessbach, A.,Dubois D., Gunst L., Fried P. & Niggli, U. 2002.
Solil Fertility and Biodiversity in Organic Farming. Science VOL 296 pp 1592-
1597.



Basic food CO2 eqg

CO2eqg per capita

VEC

1400 -
Reduction: -25% - 55% -64 % - 76% -85 %
1200
1000
800
Carbon
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200 T I
— — E
0 CONV ERA ERA.SOM ERA.SOM.LOC ERA.SOM.LOCEFA.SOM.LOC.BG.
O and-use change 220
Ohgriculture 790 699 344 344 188 120
BProcessing 80 80 80 35 35 30
Bransports 130 130 130 66 66 31




