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Basic ecological conditions
energy flow, recycling and biological diversity
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Ch. D. Keeling mobilized enough resources so he could, starting 1958, measure the CO,
in the atmosphere on Mauna Loa observatory in Hawaii

Atmospheric CO, at Mauna Loa Observatory
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Goal: Reduce with 80 %



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
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Carbon storage
{metric tons / ha)

[ ]1-50
B 151 - 300 [ - 300

[ ]s1-100 []101- 150
|:|h: data

13 billion ha land (30 %)
1.4 billion ha arable (0,2/Cap)

3,7 billion ha open, partly pasture, land
(0,5/cap)

4,1 billion ha forest (0,6/Cap)

7 million ha arable land lost per year

The amount of organic carbon in living organisms and in the soil, in tons/ha (World
Resources Institute , 2000)
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World fertilizer consumption

World Fertilizer Consumption, 1950-2013
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The Global Nitrogen Cascade
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N kg/ha

N-surplus kg/ha conventional

Swedish Agriculture 1950 -2010
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@ B E R A S International

A decreasing level of
oxygen results in dead
sea bottoms

| The concentration
of oxygen periodically
beneath 2 ml/l

BThe concentration of
oxygen mostly beneath
2 ml/l = dead or dying




Ocean ‘dead zones

A new global study of Earth's . NS
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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 border of agriculture report 2008:25)
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Utlakning Ytavrinning
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Specialized.animal.farm

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

Deposition Gasfarluster b

(Milk and
meat)

Fodergrodor

Spannmal
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Utlakning Ytavrinning

6/16/2014
16



Nitrogenbalance (kg N/ha)

Nitrogen surplus as a function
of the animal density
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701 dairy farms, Swedish border of agriculture report
2008:25
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Linear flow of nutrients

80 % crop
, rodction
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Hectardoces pesticides 1991-2008
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Pesticide usage has increased with more than
60% since 1990. Source: Jordbrukstatistisk
arsbok, 2010. SCB. Sveriges officiella Statistik.




Global pesticide sales by region
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http://www.landcommodities.com/wp-content/uploads/2012/10/Total-global-pesticide-production-and-imports-between-1940-and-20001.gif

Despite increased use of pesticides, artificial fertilizers
and GMO no more increased yields

Wheat yields in developing countries, 1950-2004
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Ecological Reciclinﬂ Aﬂriculture (ERA)
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@ BERAS inertina
Ecological Recycling
oo Agriculture

Balanced integration of
crop and animal
production

*Diverse crop rotation
with >30 % N-fix legumes

eCarful manure
composting management

%aﬁ ) Solil fertility management



Balance between

- ley with Leguminous species and consuming plants
- between fodder production and the animal
production

2014-06-16



Lack of food —
in the end of 18th centaury

The inhabitants in Sweden
iIncreased from 2 millions to 7
millions between 1800 to 1950
before the introduction of artificial
fertilizers and pesticides. How was
this increased demand for food

. met?

Swedish population

(0]
*

. Answer is Ecological Recycling

4 . Agriculture before the introduction of
artificial fertilizers, specialization and
< pesticides..

Millions of people
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Example of Ecological Recycling Agriculture / ERA

The prototype farm

Yttereneby and Skilleby 2003

Yttel’eneby - Import---> Recycling Export

: : - Feed Herd: Milk
Skllleby In Jarna) Seed 7 cows Meat products

) ) ) > 39 heifers -———>

*The animal density is | Licalves /

. , 29 sheep
adjusted to the farm’s | \ /' 06AU/ha
feed prOdUCtion | 450 m®urine+ 600 m® manure

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

own feed>84% of the area

.

| +dung/urine pasture

| —— Biogas
I Bred_grai Bread
grain

Veget.
=y Root crops
15% . >

Arable land ha Crop rotation
Crop rotation 106 Year 1 Spring cerals + insowing
Pasture 29 2 Ley |
Vegetable - 3Leyll
root croops 2 4 Ley Il
Total 137 5 Winter cerals
Natural pasture 25
AG



Flow of N/PK k

halin the agricultural-ec

ystem Fredeburg year 2011

Areal 96 ha. Farmer: Alfons Weisler-Trapp

Total Total
input sale
M 2 14 3 614
Agricultural system
Purchase Vegetable
of feed Sale of cashcrop: 22 3 11 products
stuffs 2 31
10 2 14
—I Anmmal
E products
Own feed 52 6 17 13 3 3
Purchase | L L
of seeds — Removed Harvest \nimal
1,2 0,2 0.7 harvest remains product.
44 6 17 62 8 31
15 45 Ir
Biol N- Release fro
fixation — the animals
55 49 6 28
Manure
Atmosph.—] —
deposition 30 6 28
5 Soi —
‘]‘ organic
Artificial
fertilizer—]
0 0 O ! q
14 3 0 3 0 1 19
Surplusidefecit Field losses Gas
losses from soil from manure losses
Total
surplustdehicit
36 -3 1
areal ha
Calculation factors N P K Given data N P K 96 96 96
Store losses from manure 0,40 Purchace to anim. prod 10 21 14
Field losses from manure 0,1 00501 Purch. seeds 1,2 o2 o7
Fodde /animal production 46 30 10 Biol. N-ix 55
Harvest remain 0,6 06 06 Atmosph. dep. 49
Artificial fertilizer 0
Crop export 2 31
Export of animal prod. 13 27 3
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Long term on farm research

Rotation Skilleby experlmental
farm

1. Summer crop +ins

2. Ley |

3. Ley Il

4. Ley Il

5. W. wheat

Farm own manure (. 6 au/ha)
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Soil building and nitrogen supply through
biological N-fixation legume crops in rotation




Nitrogen fixation in clover-grass ley
Fixation kg N/ha

- 9 tons dm/ha
== 7 tons dm/ha
300 == 4 tons dm/ha
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Percentage of legumes



Recycling long term manure

experiment learn

Experimental plan from 1991

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
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57000 A Increase 5725 kg C/ha
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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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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 %
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O and-use change 220
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The ratio of the mineral content - biodynamical grown bread
grain/conventionally grown bread grain. From a long term field
experiment in Bollerup, Skane Sweden 2006 and 2007

Mineralamnesinnehall 6 gardspar brédsad fran biodynamiskt
kretsloppsjordbruk och konventionell odling 2006 och 2007 fran faltforsok
Bollerup

6/16/2014 50 0 50 100 150

% ekologisktkretslopp/konventionell




Essential amino
acids in BD-
organic wheat
compared to
conventional
wheat

-2 -1,5 -1 -0,5 0 0,5 1 15

2

Differens Biodynamisk - Konventionell




Conclusions:

A shift to basic principles of ecological recycling agriculture based
on integrated crop and animal production with effective recycling
of nutrients and organic biomass and crop rotations in balance
with rebuilding nitrogen fixation legumes, grasslands and other
crops has the possibility to :

1. stop the exploitation and degradation of the earth basic natural
resources (above and under ground biomass and biological
diversity)

2. rebuild fertile soils
3. stop hazard nutrient emissions to air and water

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

5. give a nutritionally healthy food



For discussion - questions



Flow of N/PK k

halin the agricultural-ec

ystem Fredeburg year 2011

Areal 96 ha. Farmer: Alfons Weisler-Trapp

Total Total
input sale
M 2 14 3 614
Agricultural system
Purchase Vegetable
of feed Sale of cashcrop: 22 3 11 products
stuffs 2 31
10 2 14
—I Anmmal
E products
Own feed 52 6 17 13 3 3
Purchase | L L
of seeds — Removed Harvest \nimal
1,2 0,2 0.7 harvest remains product.
44 6 17 62 8 31
15 45 Ir
Biol N- Release fro
fixation — the animals
55 49 6 28
Manure
Atmosph.—] —
deposition 30 6 28
5 Soi —
‘]‘ organic
Artificial
fertilizer—]
0 0 O ! q
14 3 0 3 0 1 19
Surplusidefecit Field losses Gas
losses from soil from manure losses
Total
surplustdehicit
36 -3 1
areal ha
Calculation factors N P K Given data N P K 96 96 96
Store losses from manure 0,40 Purchace to anim. prod 10 21 14
Field losses from manure 0,1 00501 Purch. seeds 1,2 o2 o7
Fodde /animal production 46 30 10 Biol. N-ix 55
Harvest remain 0,6 06 06 Atmosph. dep. 49
Artificial fertilizer 0
Crop export 2 31
Export of animal prod. 13 27 3



Elow of N/P/K kg ha”' . vear 201,

Balraj, Areal 2,8 ha.

Total
output
19 13 7
Agricultural system
Purchase Vegetable
of feed Sale of cash crops 8 7 4 products
stuffs 8 7 a
0 0,021
—I Animal
products
LI Own feed 52,3 18 80 1 56 32
Purchase 1 I
of seeds —1 [Removed Harvest N E—
36 10 1, harvest remains
60 26 84,012] 36,062 15,36 50,40)
Biol N- Release from
fixation the animals
53,57 41,27 12,9 76,69
Manure Fodder?
Atmosph 1 [soil ——— Groundnut Cake
25 12,9 76.4
4,643 L6242 28,01 12305 [ son — Tot
T organic Per ha
Artificial
fertilizer | Seeds?
0,451 0,748 0,15 T Black Gram
24 12 -10 3 1 4 16 Groundnut Seed
Surplus/defecit Field losses Gas W atermellon seed
losses from soil from manure losses Greenmanure seeds
Balance -total Tot
surplus/deficit Per ha
434 110 6.1
Areal acre 70 70 7,00 Biol N-fix? (estim fr by see
Areal ha 2.8 2.8 28 Per ha
Calculation factors N =3 K Given data (per ha) N =3 X Atm deposition
Store losses from manure 0,40 Purchace to anim. prod 0 0 0 Per ha
Field losses from manure 01 005 01 Purch. seeds 36 1,0 1,1
Fodder/animal production 4,7 33 25 Biol. Nfix 53,6 Oy fertilizers?
Harvest remain 0,6 06 06 Atmosph. dep. 4,6 Fishguts
Byed Org. Fertilizer 045 075 016 Egg
Balances” Efficiency® Input 62,4 1,7 1.4 Rockphosphate
N P K N PK Crop export 78 71 4.2 Jaggery
Farmgate balance 43 -1 -6 03 73 55 Export of animal prod. 11,2 5,6 3,2 Neemcake
Field balance 27 11 6 07 18 11 Output 190 127 7.4 Worms
Primery nytrient Balance 22 239 827 10 323 3345 Lemons
Circulation factor (C=(P+S)/P) 14 179 3101 Balance (Input-Output) 434 -110 -6,1 Tot
Eield balance efficiency ( F=Y/P+S) 07 18 11 Per ha
cF 10 323 3345 Calculated data
Oown feed 52,3 18,5 79,8 Crop export (from the farr
Harvest remains 361 154 504 Sugarcane
P : Primery nutrient if importded from outside of farm to the crop production including the manure based on imported fodder Chilli
S: Secundare nutrient produced within the farm and put into the crop production Tomato
¥: Crop production to sell and for own fodder vIP= 0,96 Beans
C= circulation factor (P+S)/P Ragi
F = field balance(efficiency) = Y/(P+S) Coconut
Y/P need to be identic with CxF Groundnut
Tot

Per ha
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K-experiment. Yield
1000 MJ/ha
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Totala vixtodlingsskordar i Ojebyn 1990-2000.
Kg torrsubstans/ha.

Konventionellt

Ekologiskt

1980 18591 1552 1553 1954 1585 1986 19587 1558 1958 2000

Ar och medeltal




Increase solouble P. K, Ca, Mg on all plots
withaut external input

P-AL top soil HV |
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Worm locks Skilleby long term field
experiment




Qualitity tests

Synthesis Ripeness

Niva

Mognad

Uppbyggnad

Breaking down

Nedbrytning

Hogmolekylara substanser
Lagmolekylara substanse

Tid

Supply Animal (consumer) Export

— o
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Primery ‘:*/};;.“[ 4 Decomposition
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trough wethering
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organic matter

Soil liquid -
soluble minerals
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2 b)

cupper chloride crystallization on a 9 cm plate during 12
hours (1,5 g CuCl,) without plant extract (Selawry, 1957, Die
Kupferchloridkristallisation), b) cupper chloride crystallized
with extract from Veronica officinalis, letter (Granstedt, A.
1960, Natura).



Figur 4. Kristallisationsbilder som illustrerar ordnade (till vanster) respektive oordnade kristallstrukturer (till héger).
Kalla: Andersen, J.0. 2006. Ar appelsaft appelsaft eller? Biodynamisk Forskningsforening, Danmark




