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Overview

« Climate change — background — greenhouse gases
(GHGs) and agricultural influence.

* Bioenergy, cycling of nutrients and emission of GHGs.
« Focus on farmers influence on soil and climate.
* Global challenges and the future — what can we do?
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T s sy What is the problem? — it's the temperature!

Within the last 100 years, global average temperature has increased 0.74TC

Global manedsmiddeltemperatur 01 /1850 - 05/ 2011

Afvigelse fra normalen 1661-1090
CRU: CAUTEM (L) - HeSST2 (0, GISS: GHCN [L) - HadiSET14Reymolds ¥2 (0], NCDC: GHCM (L) - ERGSTVARICOADS (0]

Senest opdateret: 23, juni 2011
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Development in global temperature. Data recorded by national metrologic
Institutes (like DMI) and compiled by CRU.
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What is causing the increase in temperatures?

Solar radiation powers
the climate system.

It is the climate gases

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation
is absorbed by the

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s

surface.
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Trends in greenhouse gases| CO,, CH,, N,OJ [ freon gases
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Figure 2.1. (a) Global annual emissions of anthropogenic GHGs from 1970 to 2004.5 (b) Share of different
anthropogenic GHGs in total emissions in 2004 in terms of CO,-eq. (c) Share of different sectors in total
anthropogenic GHG emissions in 2004 in terms of CO,-eq. (Forestry includes deforestation.)
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Q: Does Lomborg deny man-made

global warming exists?

A: No. In Cool It he writes: "global warming
is real and man-made. It will have a
serious impact on humans and the
environment toward the end of this
century" (p8).

Q: But he used to deny it, didn't he?

A: No. In both his first Danish book in 1998
and the English version of The Skeptical
Environmentalist in 2001, Bjorn Lomborg
stressed that man-made global warming
exists. The introduction to the section on
climate change in The Skeptical
Environmentalist clearly states, "This
chapter accepts the reality of man-made
global warming" (p259).

http://www.lomborg.com/
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Carbon available to microorganisms after addition of
digested materials to soill
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Carbon respired by microorganisms after addition of
digested materials to soill
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Nitrogen available to plants and microorganisms after

addition of digested materials to soll
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Most mineral N after addition of digested materials.
Mineral N immobilisered after addition of grass-clover (+denitrification)
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Emission of N |2O from soll after addition

of experimental materials
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Much higer N ,O emission after addition of grass-clover
than after addition of the other materials. Probably due to
denitrifcation under anaerobic conditions.
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Avallability of C og N governs emissionen
of climate gases CO 2and N:20
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Soil microorganisms — response to addition of digestates
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(total microbia biom.)
Con: water

S: slurry
DS-MA: digested slurry/maize

= B Day 1 DS-GC: digested slurry/grass-clover
? 2 1 Dpay3 GC: grass-clover
© °
< £ .
o hd
S g T - N
e c
C C
e © 10
3 )
3 u
®© =
£ %
g 5
5 —
© 3
8 e
g @
=
1L : L 0 T T T T T
0 1 3 9 CON S DS-MA DS-GC  GC
Incubation time (days) Amendment treatments

Results showed that

Grass-clover induces a short __ growth respons in microbial population and that the
functional diversity is high and not different between treatments.

Mikroorganisms ability to turn over nutrients seems not ___ impared by the digestate material.
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Field experiments with bioenergy cropping
and derived effects on climate

COqz-alleviation and N20 effects
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Potentiel biogas production
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Mette Sustman Carter et. al.
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Effect of N2O emission on
avoidance of fossil CO2
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N,O emission from maize

crop — effect of fertilizing

2500 -
o 150 kg N ha-!
~ 2000 -
(@)]
Z 1500
o)
=
= 1000 - =& Raw cattle slurrv
o
Q == Digested slurry/maize
I= 500 - 3y
O == Not fertilized
O, 0
Z

15/05
30/05
14/06
29/06
14/07

Time (date)



Department of Environmental Science
v AARHUS UNIVERSITY

Biogas produced on
fertilized maize (2 Y data)
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Other beneficial effects of biogas production

Avoid parasites and weed seeds
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Survival of animal parasites in biogas plants

Survival in water

Ascaris suum (spolorm)

——37°C = o

501 ——50°C

Egg hatching (%)

T T 1 T 9%
Oh 1h 3h 6h 12h 24h 48h 10d 20d

Time (hours, days)

Results shows that the Ascaris-eggs were eliminated after

Egé@Wfrﬂ%'ﬁiﬁé ?(Qlﬁ?wwml? ah 3¢S iRmPUdd hatrarben BRde 40y and
Andaysidalth@idaistaramaneebfile (37°) or termofile (50 C°) conditions.
Survival was measure during 20 days of incubation.
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Germination test

| s

Mesh bags with seeds

b g
i.
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Result: at 50 C° no seeds survived
regardless of plant species or time of
incubation. A few species could germinate
after fermentation up to 7 days at 37 C°.
Germination-% at 37 °C

Plant species Characteristics 2d 4d 7d 11d 22d
Brassica napus Seed survival >8Y 1 0 0 0 0
Avena fatua Common, spread easy 0 0 0 0 0
Sinapsisarvensis Competitive 0 0 0 0 0
Fallopia convolvolus Good survival in dung 7 2 2 0 0
Amznckia micranta Invasive and aggressive 1 0 1 0 0
Chenopodium album Common and tough 78 56 28 O 0
Solidago canadensis New invasive species 0 0 0 0 0

At 50 °C no seeds were able to germinate at any time
*d: days of incubation in fermentor
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Recirculation of biogas residues
- benefits

* On-farm production of energy and minimizing GHG
emission (especially organic farm systems).

« Possibility for utilizing waste stream materials (digestates)
from bioenergy production as plant nutrients.

« Enables recycling of plant nutrients from of-farm waste
streams (especially via biogas).

* More well-defined fertilizer (due to content of mineral N).
» Hygienization of waste products via anaerobic digestion.
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Recirculation — what to worry about?

« Soil quality — especially degradation of soil organic
pools (humus).

 Increased availability of nutrients in digestates
(nutrient efficiency vs. loss).

* Long-term impact on biodiversity and activity
(microorganisms, mesofauna, makrofauna).

« Spread af bacterial patogenes.
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Future perspectives and challenges

* Close nutrient cycles further — minimizing loss of nutrients
(phosphorus!).

* Precision-fertilization with biogas residues to deminish loss of N.

* Biogas conversion offers a good possibility to eliminate parasites,
weed seeds (and some pathogenes + maybe org. contaminants).

o Ultilizate waste streams from urban areas and industries better.

« Problem with long-term effects on soil pools of oranic C must be
addressed — they should be increased — not degraded further.
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Associated projects

BIOCONCENS: Biomass and bioenergy production in organic
agriculture — consequences for soil fertility, environment,
spread of animal parasites and socio-economy.

SOILEFFECTS: Effects of anaerobically digested manure on
soil fertility - establishment of a long-term study under
Norwegian conditions.
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ANIMAL MANURE FOR BIOGAS PRODUCTION -
WHAT HAPPENS TO THE SOIL?

Apne-Kristin Loes'l, Anders JohansenT, Reidun Pommerssche”

Hugh il

Bi

oresgien kusiuty far dgricutiznd mi Eneionmais! Berwch

Suﬂ'il'nal-f: Utitizing animal slurry to produce bicgas may reduce fosstl fuel usage and emissions of greenhouse gases.
However, there 15 imited information on how the recycling of digested slurry as 8 femiltzer impaots soil fertthty 10 the long run

This iz of soncern becauze crganto matter in the clur

¢ s converted to methane, which ezcspes the on-farm ocarbon cyole. In

2010, = stady of this question was inftiated on the organio reszaroh farmy in Tingvoll, Norwey. So far, & blogas plamt haz bzen

butit, producing ansercbically digested slurry to be compared with undigested siurmy b

perenntal ley and arsbie cropi. Effects

o Erop :,Ie'.:ls. soll fauns, microbisl commuenttie:s, soil structurs, organks matter and nutrient conoentrations are measered.

Backzround

Initial measurements

Tabw i, Chweivel Lndigrsiee!
On-form bioga: production converts L Jirnesin ko i Ta reveal time-dependent changes,
warkaus organic substrates to energy, :::h‘ =0 :: sarthworms and zpring teils have been
and helg to reduce dependency on m‘i‘:‘:‘:’:,m o:u sampled [Fig. 3}.
forsil fuels and emizzion of greenhouss
gases, Howesver, expecially organic " i b 1

farmers are ooncerned about the
rezulting reduced input of crgamic
matter to the zon after digestion. What

happens to sof life when we reduos the Caiclam, kg tz 202

input af i Hon?

input of argaric derbon - - -
P =4

Fraure 1. Spreading manre, o 515 with water,
o the pessanch Reld.

Experimental details

On Tingvel researcs farm, 2 bicgas
plant was recently built to digest the
slurry fram 15 dairy cows. The digested
slurry () iz compared with undigested
slurry (U} tn two cropping systems;
arable orops and perenmial ley, at low
and hegh fertiization lavels, Two plat
=aperiments with faur repbicates are
lpoated pext o each other in the field
[Fig. 2}, using ignition loss %o find the
plots with most even soil gonditions.
The coil i an smperfeatly drained silty
zand, from marine degosits, with 2.5
4.8 % arganic matter in the arable plots
and 3.9-9.6 % in the =y plots. Flot size
=3imxEm.

Manuro characteristics

in 2011, we had to purchase U and O
from thz Horwegian University of Life
Soiences, The I had l=ss dry matter
and more minsral N (Table 1].

Amwracham A, oy onne | L7y

:;gt:ﬁﬁ:ji

During starage, sawdust had
precipitated in U. The analysss is from
the Hguid part. Ho sediment waz found
n the D tanks. The U was yellowish
brown and had & strong smell. O was
greenish grey, had & softer smell
reminding of s0l, and lower viscasity.
The digestion smpaated the N
concentration and dry mattar cantant
{Table 1). In Ley, 21741 tonnes ha'' of
U, and 20/40 tonnes ha! of D wers
applied on May 4. Half of theze
arnounts will be applied after the first
cut. To oeregls, 23/ 45 toanes ka! of U
or I were applied on May 11, Amimal
slurry iz heterogensous and diffauit to
handi=, and to sampls ard spread
evenly. We mized it with water [1:1) ta
fazilitate even spreading. The high
levels were olose to the limit of what

coutd be infiltrated in the zofl.

Figeon.2, Sotd planting on gereal ploty, Nay 30,
1. In the backgrousd, the sy plots are visible,

L .
Figie 3, above, Bl grey e {Octolin
ey is faund In fhe febd, together with the
Commah peiis A ol 3, bedon.
Sprivgials and mines (red) comp adgoifcant,
Lait 50 Tar Binie shudied groug of Seecis In the
apricultival s faima,
Sodl maneral M, water extractable C,
accumulated respiration. microbizl
biomass, and shifts in miorobdial
sammunity structurs desoribed by
phespholipd fatty acid technigue are
meagsured before and after Slurry
apolication. Soil physics and nutrieats
are alsa characterized,
Thie project “Effzots of anaerobically
digested manurs on soil fertdity -
ectablithment of o long-term study
under Horwegian conditions”
(Fotleffects] runs Z090-2014. We
acknowledgs the Research Council of
Herway, the dgricultursl Agreement
Fund, Sparebanken Mers and the
Morwegian Cantre for Ecologioal
icultwre (NORSER) for fundeng.

sod| ) effiects
S A L 1| anecirhiin toyeticiab to: eridan o emstsnticont.g ¥ Ao
www.bioforsk.no T ARSATLAL Wettas! Drdroaaial e " s Eablied 2, 80 :::1-
HANOMAL ENVIRORMENTAL RESEARTH INSTTTUTE 1 assbooipsatREoci Eefnak Ao, Sapn, Ny e




	Archived at http://orgprints: 
	org/19474: Archived at http://orgprints.org/19474



