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History of agriculture in Finland (1)

e Slash-and-burn cultivation until end of 19th

century
e Already on 17th
century it was clear that 4

- - 7 L
soll was being /%
impoverished £& N

* Field cultivation
started in 18th century

Source: Wikipedia. Slashing and burning. www.wikipedia.org
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History of agriculture in Finland (2)

Field cultivation in 19th and 20th centuries

e Around 1850, Finland’s population 1,7 million
and 85 % earned livelihood through
agriculture

» Cattle was raised for manure production
* 80 % of the diet was vegetables,
the rest was from game and fish
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History of agriculture in Finland (3)

Field cultivation in 19th and 20th centuries

* Local self-sufficiency
* Nutrient reuse was a balanced process

* \Waste problems
therefore not created
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Current agriculture practises In
Finland (1)

Field cultivation in 21th century
* Population 5,2 million
 ~4 9% gains livelihood from agriculture

o Specialisation and industrialised

agriculture using artificial fertilisers «- =
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Agriculture at present in Finland (2)

* Nutrient surplus and aeral imbalances

o Specification and |nten3|f|cat|on of
production Tt o

e Erosion
Eutrophication

o Agriculture is responS|bIe for more than
50 % of N and P leaching to bodies of
water
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Current agriculture practices
In Finland (3)

Eutrophication

o Agriculture iIs responsible for more than
50 % of N and P run-off

e Local use of both cattle manure and
sludge can be problematic due to crop
specialisation
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Methods for reducing environmental
problems created by agriculture

EU and national legislation to reduce run-
off of nutrients

e Control of fertiliser use

 Environmental subsidies

 Environmental legislation

e Control of fertiliser products
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Ministry of Agriculture and Forestry
legislation concerning fertiliser products
2007 (1)
Concerns fertiliser products sold

e List of standardised fertiliser products: e.g.
manure compost, wastewater sludge
stabilised by lime, etc.

» Defines specifications and quality standards
for every product

e Use of these products in agriculture is
allowed within the limits of environmental,
legislation relating to nutrient run-off
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ID2 Orgaaniset maanparannusaineet

Nro Tyyppinimi Valmistuzmenetelni ja suhen Littyvat | Ravinteiden ja muiden | Tuoteselosteessa ilmoitettavat Viranomaisvalvennan
D2 vaatimukset sekd Kivttorajoitulset ominaisuulsien tiedot analyysimenetelms
vihimmiizpitoizuus
1 Maanparammuskompeost: | Kompostommalla tal madatamilli ja Crzasmsen ainekzen Razka-aineet
ruttivist jilkikompostomalla lannasta, | maard (hehkutushans) Kokonaistvppi (M) SFS-EN 13654-2
puhdistamalietteesta, kasvijdtteasti 25 %% kniva-amaessta Vesilmkomen typp SFS-EN 13652
ruckzyatteesta, alintarviketecllisundan Typen ari mmodot vordaan
orzZaamisista JAttelsta tal momnsta Expsyyden tlmorttaa
vastaavastz ainekszesta valmostetto tuste, | arvicinmttknitesnt Kokonaisfosfor (F) SF3-EN 13630
joka soveltun sellaisenaan kiytettivakst | purenpitomsmdeks: v11 30 | Vesilmkomen fosfon SFS-EN 13652
maanparannuksesn ja eroosion estoon. %o Eokonaizkalmm (K) SFS-EN 13630
MOs-IIHy-I¥ subde v1: 1 | pH SFS-EN 13037
CO; tootio Tohtokvky SF3-EN 13038
alle 3 mg C0,-Clg VSAak | Kosteus SFS-EN 13040
Orgaanmen aines SFS-EN 13039
Eattommvathtokzpaszitestts voidaan | Commom Seal Sei, Plant
ilmoittaa Anal {1996) 27-2917-2923
Haitallisten metallien pitolzmumdet | 53F5-EN 13630
2 Lantazeos Eoempostomalla, maditamilli Orzaamisen aineksen Razka-aineet (lantalajit lueteltava)
seostamalla pelkistisn tuotantoeliinten | m3ard (hehkutuszhinia) Ecokonaistyppi (M) SFS-EN 13654-2
a[h lammzsta, kuivikkeista seki kompostomnm | 20 %% kuiva-amessta Venlnkoinen tvppl SFS-EN 13632
/D/e mukizmneista valmistettn tuote, joka Eokonaisfosfors (F) SFS-EN 13630
S Of sovelom kiytettivaks: pelto- ja Pakatmssa tuotteissa Vesilnikoinen fosfor SF3-EN 13632
Sl'a wtarhak3vitéon maanparanmusaimesna. | CO; footte Ecokonaiskalmm (K) SFS-EN 13650
,-i alle 3 mg O0,-C/'g Vaink [ pH SF5-EN 13037
Johtokvky SFS-EN 13038
Kostaus SFS-EX 13040
Orzaanmnen aines SFS-EN 13039
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Nro Tyyppinimi Valmistusmenetelmi ja sithen Littyvit | Ravinteiden ja muiden | Tuotezelosteessa ilmoitettavat Viranomaisvalvonnan
ID2 vaatimulcet seld kivttorajoitulset ominaisuulksien tiedot analyysimenetelmi
vihimmiispitoizuns
5 Kasvyiatekompost Ecmpostoimalla ta tekmizash (Orgaamizen ameksen Fazka-ameet
kisittelemalli kasviperiisesti aineksesta | miari (hehkutishavia) Pagravinteet (WPE) saa tlmoittaz | SFS-EN 13654-2 52 13630
valmostettn tuote, joka s15alt33 vam vihan | 30 %o kuiva-amessta Kosteus SFS-EIN 13040
ravinteita, mutta parantaz maan rakemmetta Orzaaninan ames SFS-EN 13039
ja Sysikaalisia comnaisunksia. 5113 vet Eypsyyden Palakcke
olla movis podston kasvua edistava arviointikritesrit:
valkutus. Jrenpitmsindsks: 100%
Tusttessesn &1 ole lisitty muta MOy-ININH-I suhds yl: 1
lannoitevalnusteita etk kivenndisameita. | CO; fuotto alle 2 mg C0--
Clg W5k
5] Euivarae tal -jaube Limpékurraamalla (esmm. 30 °C, 2 h), Kostens enintidn 10 %a. Flazka-zameet ja lizityt aineet
rakeistamalla tz1 mmlla vastazvalla Whkali kostens vlr 10%, | Eokonatstvppi (1) SFS-EN 13654-2

hyviksytylla lBmpakisittelvlla
pubdistameolistteesti, madittesstd tms.
orgaanisesta materizalista valmistatiu

on hyvzienisoimmmean
hyviksyonin vhtevdessi
validoitava.

Vestlikoinen tvppi
Keokonaisfosfort (F)
Vestlikeinen fosfor

AQAC 1975, Evira 3118 noaun
SFS-EX 13650
A0AC 1973, Evira 3107 nun

ja paurimansteille, kotiputarhoihin eiki
taimituctantoon, varcaika 2 vuotta.

Hatallisten metal ]Jeumb%é

muate, johon on vortn tekmsen kisttelyn Eeokonaiskalm (K) SFS-EN 13630
S)(a akana lisdti ravinteita tan rakelstanusta Kosteus SES-EN 13040
m edistivia alneita. Orzaaminen aines SFS-EN 13039
p/e Tuote sovelhm kivtettiviks Haitalhsten metallion prtoisimder | SFS-EIN 13630
S Of maanparannusIinesna mm. vilja- ja
S‘ 1akasveille sekd malzemointiin ja
T izaan,
7 Hapotettu ja stabileitn | Kemiall=S4 iffungcsoitn iha]:upc ja Fazka-aimest
puhdistamoliste vatyparcksidikasiihed) ot Stabiilizims: CO, tuotte | Kokonatstyppi (1) SFS-EN 13654-2
211 I;El'mja stabul I}]J.IT: pu hl. a m/ alle & mg CO,-Cl'g Vaank :ie:;luﬂa.-:-ifm; h".:;g: g;g? igéé
}]Jieg.‘c?eﬂﬁie;:ra?:u T /C, er p :"frzil{mi’l:;i;f;;;f:ﬁ SFS:EE\-' 56;2
Tuote soveltun kiytettinvikst rOd :{u:-l-c{:-uai;ka' o (K SFS-EN 13630
maanparanmnusainesna mm. vilja- ja UC{( SFS-EN 13037
energizkasveills. %}q SFS-EN 13038
Kavitérajormuksena maimttava Koz / SFS-EIN 13040
motesalostesssa, attel sovelln Dl=aa.u_r:|e SFS-EN 13039
kivtettivikst tuoreille vihamneksille, vrth- SFS-EN 13650
de(‘rn
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Ministry of Agriculture and Forestry
legislation concerning fertiliser products
2007 (2)

e "Pure” human urine or dry toilet
compost are not listed

e Only private and scientific use allowed,
as long as the products are not sold

e To obtain official listing, a thorough
guality monitoring process and official
acceptance Is required
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Fertilisation value, hygiene and
environmental risks using dry toilet
compost and separated urine for crop
cultivation with potato and cabbage

&
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Experimental setup

Potato (Solanum tuberosum var. Nicola)

Cabbage (Brassica oleracea var. Castello)

Treatments:

e Urine and dry toilet compost separately and
In combination (1:1)

 Comparison achieved by using artificial
fertiliser and no fertilisation, as references

o Potato 80 kg N/ha, cabbage 175 kg N/ha

(Fertiliser amounts in accordance with
agricultural and environmental regulations)
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Planting Iin late May - early June

' J
f E%‘.

LoF

Planting cabbage

® Tampere Polytechnic, University of Applied Sciences ICSS2007



Microbiological quality of urine and
dry toilet compost

Table 1. Indicator occurrence as CFU (colony forming units) or PFU(plague forming units) in
fertilizer products, source separated urine and dry toilet compost, used in the experiment (mean

of four parallel samples).

Samples | Salmonella | Faecal Enterococci | Clostridia | Coliphages | Coliphages
Sps. coliforms host E. coli host E. coli
ATCC 13706 | ATCC 15597
urine | nonefound | none none found | 14 97 PFU/mI* | 65 PFU/ml*
© foundin | In20ml* | CFU/ml*
CRU/25ml)* | 40ml*
compost | none found | none none found | 112 none found in | none found Iin
(Ocfu/25g)* | foundin | inlg** CFRUg™* | 1g** 1g**
1g™~

* Detection limit 1 bacteriumor 1 coliphage virus particle in sample size given in the Table.
** Detection limit 10 bacteriumor 1 coliphage virus particle in sample size given in the Table.
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Ministry of Agriculture and Forestry
legislation concerning fertiliser products
defines limit values only for

Salmonella

e none in 25 g of sample
Esherichia coli

e <1000 CFU/g

1

No pathogen risk according to these
standards!
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* Heavy metal concentrations of the soil and
olants will be measured

» Pathogens are determined from plant
analysis

Amount and quality of the yield will be
determined

Product taste will be studied

}

The aim Is to establish that cultivation methods
products are safe and efficient
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Thank you!
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