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PROJEKTI LOPPARUANNE

1. PROJEKTI NIMETUS: ,Alternatiivsete véetusainete keskkonnahoidliku kasutuse voimalused ja
efektiivsus tava- ja maheviljeluses vordlevalt tradsiooniliste orgaaniliste ja mineraalvaetistega“

2. PROJEKTI NIMETUS INGLISE KEELES: Alternative fertilizers environment-saving utilization
opportunities and efficiency in conventional and manic farming in comparison with traditional organic and
mineral fertilizers

3. PROJEKTI KESTUS Algus: 02. 01. 2010 Lopp: 01.12. 2014

4. PROJEKTI LOPPARUANDE LUHIKOKKUVOTE:
Projekti eesmargiks oli:

1) teha kindlaks taimetoitainete sisaldus ja vahele@idatavates alternatiivsetes vaetusainetes minden
kasutamise normid ja efektiivsus pdhilistel kulidet vordlevalt tavapéaraste véetistega,;

2) uurida alternatiivsete vaetusainete kasutandgmalusi ja otstarbekust

3) selgitada biosde potentsiaali vaetiste efedtide ja mullaviljakuse suurendamisel

Meie uurimistdéo keskendus kolmele nn. alternatiivéetusaine méju uurimisele: vedelsdnniku kaardtik)
biomassituhk ja biosusi (inglise keeles biocahr)

Uurimistodst selgus:

Kéaritusjaagi e. digestaadi vaetusomadused on voOrdvaarsed véempa vorreldes selle tooraine
vedelsdnnikuga. Seavedelsdnniku kaaaritusjaagigéasdas oli teraviljasaak ja terade proteiinisisslduurem
kui vedelsbnniku puhul, mis ndaitab, et kaaritusjgadg vaetamisel on taimede jaoks lammastikuga
toitumistingimused paremad. K&aritusjddgi mdoju leuteaktsioonile ja Corg sisaldusele ei erinenud
vedelsdnniku mdjust. Muutunud veeseaduse tinginsugies pollule viidav P kogus on limiteeritud, v@iiab
veisevedelsdnniku kaaritusjaak tdanu suuremale NHR-Mhtele, viia sama suure P koguse andmisel niNilda
rohkem. Kéaritusjadgiga vaetamisel tuleks norm tada kas NH4-N vdi siis muutunud veeseaduse tingtiesu
ka P sisalduse pbhjal, kuid arvestust tuleks @ideal teiste taimele oluliste toitainete koguste &kst need
vOivad soltuvalt kaaritusjaagi kogusest ja nendaldusest kaarituskaagis varieeruda suurtes piride

Biomassituhk on mineraalainete poolest véaga rikas ja sisaldadag@gu koiki taimele olulisi toitelemente.
Puutuhas on kdige rohkem Ca , K ja Mg. Heinatahkpuutuhaga vorreldes oluliselt K rikkam, kuid €an

seal vdhem. Magneesiumi sisaldus on heina- ja pastisarnane ja P sisaldus on mdlemas tuhas vaike.
Raskmetallidest v6ib puutuhas olla Ule lubatudvgéirtuse Cd-d. Teisi raskmetalle on seal vahem.

Tuhk on sobiv véaetis nii teraviljale kui rohumaabMulla reaktsioon tuha vaetusomadusi oluliselt @juta ja
tuhaga saadav saak on sarnane nii aluselisel kydtiael mullal Rohusaagid on tuhaga vaetades samaed
vOi suuremad kui mineraalvaetist kasutades, tgasabgid jaavad selle lAhedale. Tuha puhul on iregat et
sellega vaetades varieeruvad teraviljasaagid rohkammineraalvéetist kasutades. Nii puu- kui heaihdt
sobivad vaetisena kasutamiseks K véaetise asemianbum tuleks arvutada tuhgKsisalduse pdhjal ning nii
teravilja kui rohumaa vaetamisel tuleks korragdaakahekordne K norm. Sellisel juhul kestab tumaljadju
saagile ja mulla K sisaldusele 2-3 aastat.

Biosusi on bioloogilist paritolu, purolildsi protsessis si¢ud materjal, mille keemilised ja flusikalised
omadused vbivad sdltuvalt kasutatud toorainesogantistingimustest olla vaga erinevad. Bioslsi vl
mulla lasuvustihedust ja suurendab selle veehomefipoorsust ja &, sisaldust. M&ju mullgoH-le on




mdddukas ning suurendamise korval vdib moni bioséda ka vahendada. Toitainetesisaldus on biosbks, v
mistbttu see ei ole kasitletav véetisena. Biosiismullaparandusaine, mille positivne mdju pollukuiridele

seisneb vbimes parandada taime jaoks toitumistingiifdbi mulla happesuse neutraliseerimise, mudleema

Ohustatuse, suurema niiskusesisalduse ja katioor@dEmismahutavuse. Biosde mdju saagile on néuerga

esimesel aastal v8ib see saaki ka vahendada.

Biosde abil on vdimalik vahendada mullast N@ NH,-N ja P leostumist ning kaitsta p&hjavett nendega

saastumise eest. Eesti tingimustes, kus mullanigiisbilanss on teraviljakasvatuses negatiivnekvdiiosuitt
kasutada mulla C sisalduse suurendamiseks ja isehiimiseks. Biosodest voib olla kasu ka nitraauitikel
aladel, kus see aitab hoida mullas kinni toitainjeidaitseb pdhjavett pdllult tuleva saaste eest.

5. LUHIKOKKUVOTE INGLISE KEELES :  The aim of the project was:

1) to determine the content and relationship betweerient elements in alternative fertilizers dhdir
use rate and efficiency compared to conventiondlifers on main agricultural crops;

2) to study the potential possibilities for utdition and expediency of alternative fertilizers;

3) to explain the potential of biochar in increagsfartilizer efficiency and soil fertility;

Our research was focused on studying the impadhmefe so called alternative fertilizers: (i) liqu
manure digestate, (ii) biomass ash and (iii) biocha

Our research showed:

The properties of digestate, the by-product of &sogroduction, as fertilizer are equivalent or evetter
compared to its raw material liquid manure. Graiald/ and its protein content were higher whH
fertilizing with swine liquid manure digestate coaned to liquid manure, showing that the conditifors
crop nitrogen uptake are better with digestate. iiEact of digestate on soil reaction and its conté
Corg did not differ compared to liquid manure. In thenditions of changed Estonian Water act, wti
limits the P application amount to the field, aatiquid manure digestate enables to apply moreitN
the same amount of P, due to its higher,NWP ratio. When fertilizing with digestate its dipption
amount should be calculated based onsMNHor in the conditions of changed Water act based
content. But still records should be kept also &bmiher essential plant nutrients, because they
depending on the amount of digestate and its mitc@ntent, vary in great extent.

Biomass ash is very rich in mineral elements arabiittains almost all important plant nutrients. \Wg
ash contains the most of Ca, K and Mg. Hay asttler in K compared to wood ash, but poorer in
The content of Mg is similar in hay and wood asH &ncontent is low in both. From heavy metals
content of Cd in the wood ash may be higher thannthximum concentration allowed. The conten
other metals in there is lower. Ash is suitabldilfeer for grain crops and for grassland. Soilatéan
does not have significant impact on ash fertilizalue and the yield obtained with it is similar both
alkaline and acid soil. Grass yield when applyirsty & as high or even higher compared to min
fertilizer, grain yield is similar. The negative piaict of ash as fertilizer was the higher variapitit grain
yield when compared to mineral fertilizer use. Waodl hay ash both are suitable for use as ferti
instead of K fertilizer. The application rate ohashould be calculated based on itg Kontent and fo
grain crops and grassland fertilization double amai K should be applied. In this case the affézet
of ash on the yield and on soil K last for 2-3 wear

Biochar is a material of biological origin, carbped in the process of pyrolysis. Its chemical

physical properties may be very different, depegdin used raw material and productioonditions.
Biochar reduces soil bulk density and increasesvéter holding capacity, porosity and the conten
Corg Its impact on soil pH is moderate and in addittonincreasing some biochar may have e
reducing effect on it. Biochar nutrient contenltoiw, therefore it can’t be regarded as fertiliZ&iochar is
a soil amendment substance and its positive effiedteld crops comes from its ability to improveopr
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conditions for nutrient uptake through the neutation of soil acidity, better soil airation, high




moisture content and cation exchange capacityeffect on yield is neutral and in the first yeamity
even reduce the yield.

With biochar it is possible to decrease the leaglifiNG;-N, NH,-N and P and to protect the ground
water from contamination. In Estonian conditionsiene soil carbon balance in grain crop productson i
negative, biochar could be used for increasingstabilizing soil C content. Biochar may be usefsba
in nitrate sensitive areas, where it helps to kegfpients in the soil and thereby protect groundewp
from the contamination coming from the fields.

6. TEEMA RAAMES ILMUNUD PUBLIKATSIOONID:  Triin Varul Biochar — mullaviljakuse
suurendaja? Noorteadlaste konverentsi teesid H&Stumajandusmuuseum 23. novemper
2010.a, Ik 7.

2. Varul, T., Keres, I., Noormets, R., Viiralt, Raave, H., Noges, M., Rebane, J. (2011) Bigsoe

mojust vaetiste efektiivsusele ja odra saagile oAgomia, Saku, Ik 123 - 126.
3. Raave, H.; Kauer, K.; Keres, K.; Tampere, MIg8gA.; Viiralt, R.; NOoges, M.; Rebane, (J.
(2012). Puutuha mdju suvinisu saagile. Astovery Afaim.). Agronoomia 2012 (53 - 56).
4. Raave, H.; Keres, |.; Kauer, K.; Laidna, T.;daA.; Selge, A.; Tampere, M.; Viiralt, R};
Loit, E. (2013). Vedelsbnniku ja digestaadi mdju llede, teravilja saagile ja toitainete
leostumisele. Kangor, T.; Tamm, S.; Lindepuu, RifT.). Agronoomia 2013 (8 - 15).
5. Rossner, H.; Raave, H.; Kauer, K.; Astover, 2013). Does biochar affect GHG emissions
during composting? . In: NJF Report 9/2: 2nd Noi8iiechar Seminar, Helsinki, 14-16.02.2013.
, 2013, 54.
6. Raave, Henn; Keres, Indrek; Loit, Evelin (201Bpchar impact on soil chemical propertigs.
In: NJF Report : NJF Seminar 459, 2nd Nordic BiscBaminar Towards a carbon negative
agriculture. Helsingi 15-15 veebruar, 2013. (Toidsdam O' Toole, Priit Tammeorg. Helsingi:,
2013, 50 - 50.
7. Raave, H.; Keres, |.; Kauer, K.; Noges, M.; Rahel.; Tampere, M.; Loit, E. (2014). The
impact of activated carbon on NO3--N, NH4+-N, Pa&htkaching in relation to fertilizer use.
European Journal of Soil Science, 65(1), 120 - 127.
8. Raave, H., Rossner, H., Astover, A. (2014). Béspotentsiaal pdllumajanduses.
Maamajndus, 3, 16 - 17.
9. Raave, H., Kauer, K., Keres, |., Noges, M.b&e, J., Selge, A., Tampere, M., Viiralt, |R.
(2015)  Biomassituhk sobib pdllule vaetisekgranoomia 2015 (ilmumas)
10. Raave, H., Kauer, K., Keres, I., Parol, A.kPR., Tampere, M., Viiral{2015) Vaetamis¢
moju esimese kasutusaasta punase ristiku ja kéireliohumaasaagile. Agronoomia 2015
(ilmumas)

17

Projekti juht (ees- ja perekonnanimi): Allkiri: Kuupéev:

Taotleja esindaja kinnitus aruande 6igsusg Allkiri: Kuupéev:
kohta (ees- ja perekonnanimi):

Projekti [6pparuande taitmise juhend on kattesadddhimajandusministeeriumi kodulehekiiljel
http://www.agri.ee







