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Hillen maard viljelymaassa

Maailmanlaagjuisesti vilielymaassa hiilta:

o kaksinkertaisesti verrattuna maanpddlliseen kasvillisuuteen
o kolminkertaisesti verrattuna ilmakehadn

o lauhkealla vydhykkeelld 250-1000 t/ha, josta 2/3 eloperdista

Vilielymaan hiilipitoisuus laskenut voimakkaasfi

o Johtuen mm. viljelyn yksipuolistumisesta ja
keinolannoituksesta

o Vadhentyminen keskim. 1-10 prosenttiyksikkdd
maailmanlaagjuisesti’

Vilielymailla suuri potentiaali iimakehadn ylimadradisen

hillen sitomisessa. Nykyisista CO, padstoista voitaisiin

sifoa 11-40 % vilielymaahan 234

I Grain org. 2009, 2 La Salle ja Hepperly 2008 (Rodale institute), 3 Azeez 2009 (Soil association), 4 Niggli ym. 2009 (FAQ)



Miksi pellosta hillinielue

Maa voi toimia hillen padstoldhteenad tai
nieluna

Hiilelld suuri merkitys maan rakenteeseen,

pieneliostoon ja ravinteisiin

o parantaa muokkautuvuutta

0 vahentad kuorettumista ja liettymista

o pidattad kosteutta ja ravinteita

o ehkdisee ravinne- ja KHK-padsto)a

o lisdd pieneliotoimintaa

o eloperdiseen ainekseen sitoutuneet ravinteet
kAQytettdvissd kasvin tarpeen mukaan



‘ Villelymenetelmien eroft hillen
sitomisessa




Table 4

Comparison of soil carbon gains and losses in different farming systems in long-term

field experiments

Table 1

summary of the comparative studies on soil carbon levels under organic and non-organic

farming, with the soil carbon content difference shawn where known, grouped as (1} controlled long-term
trials and (2} surveys of commercial farms and short-term trials; presented in chronological order:

(Rahling, et al. 2005),
Running since 1930

(

N

“In the DOK trial, all plots started with exactly the same soil organic matter content. In the organic treatment where the farm yard
manure was applied as compost, the SOM slightly increased whereas in the organic and integrated systems with fresh manure, the

SOM slightly decreased. The integ

dt with

| fertilizers (stockless) showed a significant annual carbon loss.

“In the Frick trial, only organic treatments are compared (ploughing versus reduced tillage). No conventional treatment is part

of the comparison.

1n Scheyern, the experimental farm is separated into two parts, a conventional and an organic one. The erganic rotation is situatad on
poorer soils which explains the bigger differences in yields.

Niggli ym. 2009 (FAO)

AVERAGE of study results
T For organic farming in Northern Europe only:

All non-Diox

C  Biodynamic farming comparisons only:

; i Long-term comparative trials Trial duration, Organic soil C Reference
COMPONENTS CARBON GAINS RELATIVE YIELDS OF (six years o more) years level, vs. non-
FIELD TRIAL e (+) OR LOSSES (-) THE RESPECTIVE oigesc’
KG CHA' YR CROP ROTATIONS Grass 10 crop conversion, Sweden 18 + 32% Kirchmann of 2 2007
FiBL 'DOK’ trial, Switzerland 28 + 0%, +12% | FlieBbach er al 2007"; Mader er af 2002
Organic, IBR Darmstadt, Germany 18 + 18%, +25% | Raupp & Oitmanns, 2006"; Raupp, 2001
with composted +42 30 Veqetable tal, Andalusia, Spain 3 +138% Melero er 3/, 2006
- — fark ik manre Rodale Institute, Pennsyivania, US 2 + 25%,+ 20% | Hepperly ef a 2006, Pimental f af 2005
Xperimen P Survey of @ farming trials, US 10 + 14% {x8) " | Mamiott & Wander, 2006
Research Institute FiBL g’?;";:mw,';:nfﬁh -123 84 0o University of California LTRAS . US 10 + 29% Kong ef &, 2005
and Federal Research Michiqan University, US 9 + 9% Robertson ef af 2000
Institute Agroscope Integrated Production, "K-trial’, Sweden (1958-1990) 33 + 8%, +19% | Raupp, 199507, Gransted: &f af 2008,
(Switzerland) with fresh farm yard SATS (ropping tnal, Califormia, US B + 0% Clark of 2 19987
(Mader, et al., 2002, i -84 100 % Germany (1079 1988) 10 n Diez e7 2 1991
Fliessbach, et al, 2007) mineral fertilizer Nebraska, US {1975 - 1982) 7 + 22% Fraser eral 1988™
Running since 1977
Integrated Production,
stockless, with - 207 N % Surveys of organic & non-organic famms,
mineral fertilizer and short-term trials
+810 1 farm with spiit management, italy - 4% Marinan er &, 2007™
SADRUSDAARS, Organic, to 23 Gy dpans of orggnin: and mn-c-rqan}:h:ields, Erngland + 10% (4 comparnisons) | Gosling & Shepherd, 20057
Beltsville, Marytand (USA) reduced tillage ST e T e —— — v
(Teasdale, et al, 2007) +1738 1 page! t-lodﬁa{m. & non organic f,vel-3>,_ Ne}herlands + B0% : Pulleman et &/ 2003 S
Running 1994 to 2002 30 pairs of organic & non-arganic farms, England + 34% (13 arable comps) | Armstrong Brown ér af 2000
Conventional, no tillage Q 100 % + 58% (3 hort. comps)
— 19 organic & 26 non-crganic farms, Netherlands + 23% (11 comparisons) | Pulleman ef &/ 2000°"
Rodale FST, Rodale Organic, with +1218 97 0 14 pairs organic & non-organic cereal fields, Switzerland 0% {14 compasisons) | Oberholzer ef &) 2000™
Institute, Kurtztown, farm yard manure Trial of organic and non-organic farming, Germany + 1% Friedel af 3/ 20007
Pennsylvania (USA,) Orca sl with oo Trial of vegetable production, 1992-95, NSW, Australia + 4% Wells er af, 2000
(Hepperly, et al,, 2006; b:'s;e d ;een magure +857 92 %o 5 pairs orqanic & non-organic farms, Nebraska/N. Dakota |+ 22% (5 comparisons) [ Liebig & Doran, 1999
Pimentel, et al., 2005) g s Pair ceganic & non-organic mixed farms, NSW, Australia + 13% Derrick & Dumaresg, 1999
Running since 1981 Conventional +217 100 0% 1 pair of organic & non-organic farms, lowa, US + Gerhardt, 1997
3 paws of organic & non-crganic farms, North Dakota, US |+ 12% (3 comparsions) | Gardner & Clancy, 1996™
Frick? Reduced Tillage Organic, 0 100 G Organic & non-organic tomato farms, Caitfornia, US + 28% {12 comparisons) | Drinkwater &f &, 1995
Trial, Research Institute with ploughing 3 pairs organic & non-organic mixed farms, New Zealand + 2% (3 comparisons) | Nguyen eraf 1995
FiBL, (Switzerland) 7 biodynamic & 9 non-organic farms, New Zealand + 13% (7 comparisons) | Reganold era/,1993"
(Berner, et al., 2008) Organic, +879 12 % 1 pair organic & non-organic farms, Washington, US + 52% Mula ¢ 3/ 1992, Reganold 1988™
Running since 2002 wiith reduced tillage 5 pairs orqanic & non-organic fields, 1985-87, Germany + Capriel, 1991™
Biodynamic & non-organic avacado plantations, Tenerife | + 325% Garciaer af 1989
Scheyem? Experimental Organic +180 57 % Biodynamic, ofganic & non-org. veqetabie tnal, Germany |+ Abele, 1987 Koepr, 19937
Farm, University of A Bicdynamic A daa gz 1arm, NSW, Australia |+ 52% (ecman, 1931
Munich, Germany
Conventional -120 100 % /

+28% (8 studies, 38 comparisons)

+25% (8 studies, 14 comparisons)

TUNS)

Azeez 2009 (Soil Association)



Villelymaan hiilipitoisuuteen

vaikuttavia tekijoito

Perustana vesitaloudesta huolehfiminen jo
fiivistamisen valttaminen

Viljelykierto

0 monivuotiset ja syvajuuriset kasvit

Maan muokkaus

o kynnon valttGminen etenkin raskailla mailla
Kasvipeitteisyys

o alus- ja keradgjakasvit

Lannoitus

o liukoisen typen kayton rgjoittaminen

Maanparannusaineet
o kompostit, biohiili, kuivalanta, kuivamdadate
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\ Viljelijan keinoft hillen sitomiseksi

= Eloperdisten l[annoitteiden kaytto




\ Viljelijan keinoft hillen sitomiseksi

= Kevytmuokkaus ja keradjakasvien kylvo

10



Vilielién
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keinot hillen sitomiseksi
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Johtopadtokset

Hiilen sitomisella peltoon suuri vaikutus
o sadontuottoon

o Vviljelyvarmuuteen

o ymparistdon

Maailmanlaagjuisesti suuri potentiaali
pAAstojen nieluna
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