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Ecological Recycling Agriculture (ERA)
To save the Baltic Sea, to stop the global warming, protect the biological diversity and produce high quality food 

Artur.Granstedt@jdb.se

BERAS 2003-2006

48 farms, 20 partners in 8 countries

BERAS Implementation 2010-2013

24 partners, 18  farms in 9 countries

Ecological Recycling Agriculture with 
focus on Poland  2016-2018
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.
Ch. D. Keeling mobilized enough resources so he could, starting 

1958,  measure the CO2 in the atmosphere on Mauna Loa 
observatory  in Hawai
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Specialized crop farm
Input, output and surplus of Nitrogen kg/ha and year

(Average 563 farms 01-06,data from Swedish board of agriculture report 2008:25)

45 N

150 N
105 N

11



5/10/2022 AG

Specialized animal farm

130 N

3 P

200 N
Fodder +

Fertilizers

70 N
(Milk and 

meat)

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

(Average 701 dairy farms 00-06,data from Swedish board of agriculture report 2008:25)
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bottendöd

blir foder till  grisar, höns och kor

Depleted arable fields, eutrophication in seas and global warming

85 % av åkerns grödor

algblomning bottendöd



With regional  – concentration

Granstedt, 2000. artur.granstedt@beras.eu
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Total input Food prod

Surplus   62      88  89 98       93

Denmark Norway Finland Sweden Poland Lithuania Estonia Latvia

Year 1995 156 104 79 57 33 26 15 9

Year 2000 132 90 55 50 44 31 18 11

Year 2005 111 98 48 43 45 35 21 16

Year 2010 90 84 56 40 52 44 31 29

Year 2015 80 100 47 37 48 25 22 28
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Field Nitrogen Surplus per ha utilised agricultural 
in Baltic Sea Countries  



Poland Denmark Sweden Finland Noway Lithuania Estonia Latvia

Year 1995 475 530 407 628 172 653 178 382 102 648 74 386 27 607 8 622

Year 2000 634 040 344 916 151 450 124 190 88 830 88 691 33 128 10 538

Year 2005 648 450 290 043 130 247 108 384 96 726 100 135 39 438 15 328

Year 2010 749 320 235 170 121 160 126 448 82 908 125 884 58 218 27 782

Year 2015 691 680 209 040 112 073 106 126 98700 71 525 41 316 26 824
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N and P balance kg/ha year Polish 

Agriculture 2008-2015

94 N

15 P

111 N

18 P

Fodder +

Fertilizers +

Biol. N-fix 4

17 N

3 P

(Milk and 

meat and 

crop 

products)

19

INPUT

OUTPUT

          Flow of N/P/K kg ha -1  year-1 in the agricultural-ecosystem Poland

(0,6 animal unit/ha) 2008-2015 milj ha

15,26

Total Total

input sale

111 18 31 17 3 3 =

Agricultural system

Purchase Vegetable

of imp. feed Sale of cash crops9 1 1 products

stuffs 9 1 1

15 7 5

Animal

food products

Own feed 77 15 46 7,7 1,7 2

Purchase

of seeds Removed Harvest Animal

2 0 0 harvest remains product.

86 16 47 65 8 8 92 22 51

Crop

151 24 55

Biol N- Release from

fixation the animals

3,8 84 20 49

Manure

Atmosph. Soil

deposition inorganic 36 20 49

11 187 40 81    Soil

   organic

Artificial

fertilizer

79 11 26

42 15 26 4 0 2 48

Surplus Field losses Gas 

potential losses from soil from manure losses Estimation by

 T ot Granstedt March 2017 based on

   surplus/ Sources 

94 15 28 Tabl 18.36 Compilation Inst Soil Sc -NRI

Jerzy Kopinski, Tabl 3.18 Temp a Spat. 2012

and trade balance 



57 22

Surplus

36

Ecological Recycling  Agriculture (ERA)

artur.granstedt@beras.eu
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N and P balance kg/ha year Polish BERAS farms 

2003-2004

32 N

-2 P

53 N

1 P

Fodder +

Fertilizers +

Biol N-fix 43

21 N

3 P

(Milk and 

meat and 

crop 

products)

21

INPUT

OUTPUT

          Flow of N/P/K kg ha
-1  

in the Eco agricultural-polen year 2003-2004 

Total Total

input sale

53 1 5 21 4 11

Agricultural system

Purchase Vegetable

of feed Sale of cash crops 12 2 10 products

stuffs 12 2 10

3 1 4

Animal

products

Own feed 50 8 17 9 2 1

Purchase

of seeds Removed Harvest Animal

2 0 1 harvest remains product.

62 10 27 37 6 16 53 9 21

Crop

99 16 43

Biol N- Release from

fixation the animals

43 44 7 20

Manure

Atmosph. Soil

deposition inorganic 27 7 20

5 66 13 35    Soil

   organic

Artificial

fertilizer

0 0 0

12 -3 -7 3 0 1 17

Surplus/defecit Field losses Gas 

losses from soil from manure losses

 Total

   surplus/deficit 

32 -3,0 -6

Calculation factors N P K Given data   N   P   K

Store losses from manure 0,40 Purchace to anim. prod. 3 1 4

Field losses from manure 0,10 0,05 0,05 Purch. seeds 2 0,0 1,0

Fodder/animal production 4,60 3,00 10,00 Biol. N-fix 43

Harvest remain 0,60 0,60 0,60 Atmosph. dep. 5

Balances1)
Artificial fertilizer 0

Crop export 12 2 10

Export of animal prod. 9 2 1

Export of manure
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N and P balance kg/ha year  Juchowo 2018

23 N

1 P

35 N

3 P

Fodder +

Fertilizers +

Biol N-fix 20

12 N

2 P

(Milk and 

meat and 

crop 

products)

22

INPUT

OUTPUT

          Flow of N/P/K kg ha
-1  

in the agricultural-ecosystem Juchow year 2018 

Areal 1400 ha. Farmer: Krzysztof Ostrowicki 

Total Total

input sale

34 3 14 11 2 3

Agricultural system

Purchase Vegetable

of feed Sale of cash crops 3 1 1 products

stuffs 3 1 1

9 1 6

Animal

products

Own feed 39 5 21 8 2 2

Purchase

of seeds Removed Harvest Animal

0,4 0,0 0,3 harvest remains product.

42 5 22 25 3 13 48 6 27

Crop

68 8 35

Biol N- Release from

fixation the animals

20 41 4 25

Manure

Atmosph. Soil

deposition inorganic 25 4 25

5 53 9 41    Soil

   organic

Artificial

fertilizer

0 2 4

5 1 6 2 0 1 16

Surplus/defecit Field losses Gas 

losses from soil from manure losses

 Total

   surplus/deficit 

23 1 7

areal ha

Calculation factors N P K Given data   N   P   K 1400 1400 1400

Store losses from manure 0,40 Purchace to anim. prod. 9 1 6

Field losses from manure 0,10 0,05 0,05 Purch. seeds 0,4 0,0 0,3

Fodder/animal production 4,60 3,00 10,00 Biol. N-fix 20

Harvest remain 0,60 0,60 0,60 Atmosph. dep. 5

Artificial fertilizer 0 2 4

Crop export 3 1 1

Export of animal prod. 8 2 2

Export of manure 0 0 0

Calculated data

Own feed 39 5 21

Harvest remains 25 3 13

A,Granstedt 20190210
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N and P balance kg/ha year  the biodynamic 

Nibble farm Järna Sweden 2017-2020

39 N

-1 P

70 N

5 P

Fodder +

N-f. dep +

31 N

6 P

(Milk and 

meat and 

crop 

products)

23

          Flow of N/P/K kg ha
-1  

in the agricultural-ecosystem Nibble year 2017 

Areal 102 ha. Farmer: Lucas van den Herder

Total Total

input sale

70 5 12 31 6 8

Agricultural system

Purchase Crop products

of feed Sale of cash crops 8 1 2 products

stuffs 8 1 2

32 5 12

Animal

products

Own feed 71 9 50 22 4 6

Purchase

of seeds Removed Harvest Animal

1 0 0 harvest remains product.

80 10 52 48 6 31 104 14 61

Crop

127 16 83

Biol N- Release from

fixation the animals

32 81 9 55

Manure 1 0 3

Atmosph. Soil

deposition inorganic 49 9 55

5 97 15 83    Soil

   organic

Artificial

fertilizer

0 0 0

2 -1 1 5 0 3 32

Surplus/defecit Field losses Gas 

losses from soil from manure losses

 Total

   surplus/deficit 

39 -1 4

2,9



1 ton IMPORT 250 ton

0.5 ton mineral fodder 160 ton milk

7.5 ton animals to slaughter

1.5 ton eggs

0.5 ton seeds 20 ton bread grain

48 ton vegetables

20 ton grass/straw

446 ton DM fodder 350 ton stable manure

200 ton urine

FROM CROPS

VITAL RECIRCULATION GIVE LARGE PRODUCTION

EXPORT

TO ANIMALS FROM ANIMALS

35 dairy cows

28 heifers

4 sheep with lambs

50 hatching hens

TO CROPS

LEY DOMINATED CROP ROTATION

CROP CAPTURE

7 ton N

biological fixation

~500 ton C

photosynthesis

14

17

2

21

3
912

42

20

Crops, ha
Rape

Oats and peas

Vegetables

Rye grass

Ley year 1

Ley year 2

Ley year 3

Ley year 4, grazing

Perennial pastures
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• Divers Crop rotation with N-fix legumes

• Intigrated crop and animal husbandry

Optimal Manure management

• Building up soil organic matter

and soil fertility

”The farm as a recycling 

organism”

Source: Granstedt, A. 1992. ... American Journal of Alternative Agriculture, vol. 6, 
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Experimental plan from 1991   

Main plot

Treatments winter wheat 

F1 Not composted manure   12.5 ton     (  0 from 1995)    

F2 25 ton        

F3 50 ton

K1 Composted manure       12.5 ton     (  0 from 1995)

K2 25 ton

K3 50 ton

Subplot 

(split plot)  + 

BD preparation  each plot each year

- Without BD preparation

Long term manure experiment



Top soil Organic Carbon  HV 1
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1 % unit  in top soil = 30 000 kg C/ha

FM Not composted

CM Composted Manure



• Food from ecological recycling agriculture based on 
integrated crop and animal production with effective 
recycling of nutrients and organic biomass and crop 
rotations with legume - grassland can: 

1. conserve basic natural resources

2. rebuild fertile soils    

3. reduce the global warming

4. protect the Sea from  N, P and pesticides

5. Improve the food nutritional quality


