Ecological Recycling Agriculture:
Integrating animal and crop production
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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 Hawalii
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The nitrogen and phosphorus
surplus to the sea
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« SMHI REPORT OCEANOGRAPHY No. 46, 2013.0xygen Survey
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« - Extent of Anoxia and Hypoxia, 1960-2012

 Martin Hansson, Lars Andersson, Philip Axe & Jan Szaron
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« Figure 1. Areal extent of hypoxia (grey), anoxia (black) and sampling
stations (dots) in the Baltic Sea during autumn 2012.



SMHI REPORT OCEANOGRAPHY No. 46, 2013.0xygen Survey in the Baltic Sea 2012

- Extent of Anoxia and Hypoxia, 1960-2012
Martin Hansson, Lars Andersson, Philip Axe & Jan Szaron

Areal extent of hypovia and anoxia
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- The updated results for 2011 and the preliminary results for 2012
show that the extreme oxygen conditions in the Baltic Proper
continue. Both the areal extent and the volume of hypoxia and

anoxia are elevated to levels never seen before.
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In Sweden, from 1950 to
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artificial nitrogen

o Ul

fertilizers increased from

20 kg to 80 kg per
ha and year 1950 -1980.
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Specialized crop farm
Input, output and surplus of Nitrogen kg/ha and year
(Avarage 563 farms 2001 - 2006, data from Swedish board of agriculture report 2008:25)
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Specialized animal farm
Input, output and surplus of Nitrogen kg/ha and year
(Avarage 701 dairy farms 00-06, data from Swedish board of agriculture report 2008:25)
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With regional
concentration
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Central Sweden 0.4-0.6
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New EU states
« Partly nutrient extensive

agriculture today

« Small-scale diversified
farms (Poland)

e Large unused areas
(Latvia)

» Risk for separation,
specialisation and
Intensification

- - » Higher nutrient leakage
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Ecological recycling for the-soil, food,
sea and climate
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.. Ecological Recycling
v Agrlculture (ERA)

Granstedt, 1992. American Journal of
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Flow of N/P/K kg ha™ in the agricultural-ecosystem Yttereneby-Skilleby
Dagfinn Reder (0,6 animal unit/ha) farm 2002-2003

Total Total
input sale
58 2 3 22 4 5
Agricultural system
Purchase Vegetable
of feed Sale ofcashcro 6 1 1 products
stuffs
3 2 3
‘| Animal
E foods
Own feed 72 8 37 16 3 4
Purchase | Ll |
of seeds—] Removed Harvest — Animal
10 O harvest remains product. .
77 9 38| 29 3 15[ 75 10 40 P
s rmary
106 12 53 v .
Biol N- I Release fro t t
fixation the animal nu rlen
45 59 7 36
Manure b I Y/P:
Atmosph—— [Soil «——— a ance
deposition| inorganic 36 7 36
8 68 10 47| Soil ha 1 39
T organic <—| ]
Artificial
fertilizeT |
00 O vl v 1!
9 -2 -6 4 0 4 23
Surplus/defecit Field losses Gas
losses from soil from manure losses
Total
surplus/defifcit
36 -2 -2
Calculation factors N P K Given figures N _P_K
Store losses from manure 0,4 Purchace to anim.prc 3 2 3
Field losses from manure 0,1 0,05 0,1 Purch. seeds 1 0 O
Fodder/animal production 4,6 3,0 10 Biol. N-fix 45
Atmosph. dep. 8
Artificial fertilizer 0
Crop export 55 1

Export of animal prod 16 3
Calculated values

Own feed 72 8 37
Harvest remain 29 3 15
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Nitrogen surpluses in Swedish agriculture and BERAS-farms

2002-2004
N kg/ha [ Leaching B Denitrificationd NH4-l0ss
and
§@3

80
Total Surplus 79 kg N
22

Total Surplus 36 kg N }

. Field 22
surplus
10

Swedish farms BERAS farms

The results indicate 70 — 75 % lower leakage of nitrogen from BERAS-farms compared to the conventional
agriculture.
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vaciree scenarios for avarage field surplus of nitrogen from a
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National Marine Fisheries Research Institute
Department of Fisheries Oceanography and Marine Ecology

Gdynia, Poland
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Nitrogen surplus in Polish agriculture
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Total N-surplus per ha used arable land
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Surplus N kg/year
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 The ecological recycling agriculture based on
Integrated crop and animal production with
effective recycling of nutrients and organic
biomass and crop rotation with legume -
grassland is the necessary way to:

1. Protect the Sea from surplus leaching of
reactive Nitrogen and Phosphorus

e 2. Protect the environment from pesticides
« 3. Conserve basic natural resources
and also

4. Rebuild fertile solls

5. Reduce global emissions of green house
gases



Understand the reason why to high
surplus and losses from agriculture and
the possible solutions

A common agricultural conversion
program to realize ecological recycling
agriculture based on renewable
resources
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