ISSN 2029-7106rint / ISSN 2029-7092 online
ISBN 978-9955-28-826-8 (1 Volume)
ISBN 978-9955-28-827-5 (3 Volumes)

http://enviro.vgtu.lt
© Vilnius Gediminas Technical University, 2011

ENVIRONMENTAL ENGINEERING

The 8" International Conference
May 19-20, 2011, Vilnius, Lithuania
Selected papers

EFFECT OF ORGANIC NITROGEN FERTILIZERS PROVITA AND FERMENTATOR
PENERGETIC-K WINTER WHEAT AND ON SOIL QUALITY

Juozas Pekarska’ LauraVilkenyte? Daiva Sileikiend, Laima Cesoniend
Natalja Makarenko®

1.2.3 4 jthuanian University of Agriculture, Student1, LT-53361, Akademija, Kaunas, Lithuania.
*Ukraine Academy of Agrarian Sciences, The Institditégroecology,
Metrologichna Str., 12, Kiev, Ukraine.
E-mails?juozas.pekarskas@Izuu.tagroecology uaan@ukr.net

Abstract. Not only in Lithuania, but also in the Europeanidsn one of applicable means for environment pititac
is organic farming. The direction of organic protioie in agriculture ensures safe nutrition becatiseduces the use
of fertilizers and consequently the pollution of/feanment: food quality is improving, soil remaibh®logically ac-
tive and natural balance is maintained. Investigatf the effect of organic nitrogen fertilizer Rita. and fermenta-
tor of organic matter Penergetic—k on organicatipywgqn winter wheat and soil was carried out in 28 on the
farm of organic production of The Center of Agroegpl at Lithuanian University of Agriculture. As tloeitcome of
research it was determined, that spraying .soh Wignergetic—k and Provita resulted in an esdénti®@ase of win-
ter wheat productivity compared to either sprayivith Penergetic—k or application of Provita aloessential in-
crease in the amount of proteins compared withiegpbn of Provita alone; essential increase inahmunt of green
fiber, compared with spraying with Penergetic—knaloessential increase in the amount of phosprmogpared to
untreated wheat. Penergetic—k and Provita did aeé lessential effect on the amount of gluten, irafesedimenta-
tion, amounts of potassium, magnum and calciunrgamcally grown winter wheat. Spraying soil witkriergetic—
k and application of Provita resulted in the essétecrease in grain and soil pH value, compacesiptaying soil
with Penergetic—k alone; essential decrease irxrpdtential compared with untreated wheat. Appiaabf Provita
fertilizers to winter wheat essentially increasbkd value of grain and soil specific electric corttlity, compared
with spraying soil with Penergetic-k or applicatiohcombination of Penergetic—k and Provita feztits. The effect
of usage of Penergetic-k and organic nitrogenlifzets Provita on changes in soil qualities undher ¢ircumstances
of organic farming, except for traditional measueais of soil, electrochemical tests of soil wergied out that
provide us with additional information about theiralities and vitality.

Keywords: organic farming, productivity, composition, elexthemical characteristics.

41 % of total nitrogen used before the period ahiog to
node, 18 % of total nitrogen used is appropriatethé pe-
riod between coming to node and heading, 12 %istised

1. Introduction

Quality of organic production, the protection oflso

and the environment is fundamental to organic fagmi
(Pfiffner et al 2001) The most important factors, influ-
encing winter wheat productivity and grain quafitiare
supplying plants with nitrogen. If more proteinayrsins

are to be matured, winter wheat should be treatéd w

nitrogen fertilizers several times during the péraf fer-
tilization (Peltonen 1995; JanuSauskait997; Siuli-
auskaset al. 2000; Ehdaie and Waines 2001).
Appropriation of nitrogen fertilizers depends ore th

richness of soil in other nutrition elements, esigcpotas-
sium and phosphorus; on soil's physical charatiesjs
which settle the routine of humidity and approjwiatof
nutrition matters. It also depends on fertilizéesaand time
of fertilization. It has been found that winter \@h&ises up

up in the period between heading and flowering favadly
28 % of total nitrogen used is appropriated betwiterer-
ing and harvesting. This is why to form proteinguains of
supreme quality; nitrogen should be supplied tamtplanot
only at the early but also at late stages of tthewelopment
(Tumenko and biarosemienckas 1987; Petraitieh 1996;
Woolfolk et al 2002; Janu3auskaiand Sidlauskas 2004;
Birkaset al 2006). Under the conditions of organic farming,
nitrogen could be supplied to plants, soil's prdiyity and
biological activity maintained by growing legumirsoplants
or by application of organic fertilizers. If organnatter is
slow to mineralize in soil, nitrogen shortage migktome
evident in decreasing yield, deterioration of itsalty
(Stopest al.2002).
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Quality of winter wheat grains depends on manyand 0.75) show direct and firm interdependencyheté

factors, rates of nitrogen fertilizers and applmattime
being among the most important ones (Klupisky et al.

indexes (Rutkoviehet al.2003).
Traditionally the quality of agricultural and nutri

2000; Janusauskaitand Sidlauskas, 2004; Kristapofiyt tional products is assessed according to the aracafnt

and MaikStniene 2004; Sileikieneet al 2006). The
greatest variations are characteristic to indeXegieid

and amount of proteins in grains. Accumulation od-p
teins in bread wheat depends on the time of aggicaf

nitrogen fertilizers and meteorological conditioMalue

of fall number is more dependants on breed qusiléied
intensity of fertilization than on the time of hasting
(Fowler 2003; Topakt al 2003; Farreet al, 2006; Ce-
seviiene and MaSauskien2007).

While assessing technological qualities of gratins,
greatest attention is paid to their proteinous itjaal
Amount of proteins and gluten in flour are the miost
portant quality indexes of nutritional grain, besawther
gualities depend on these ones to a greater otesneat
tent. Amount of proteins in both grains and flosifai cri-
terion of bread quality. Amount of proteins in granay
vary from 6 to 20 %. It is believed that good qtyatiread
is impossible to produce from flour containing aafim
amount of proteins. This is why only grains with 3%
or superior amount of proteins are used for breadyz-
tion. However, a sufficient amount of proteins aois
not enough to produce good quality bread. Bakingliqu
ties of some grain breeds is practically indepehd®m
the amount of proteins. In certain cases, incréadée
amount of proteins in grains of such breeds, mighult
in decreased bread quality (Finnetyal. 1987; Pomeranz
1993; Hoseney 1993).

Factors that had essential influence on the gokihdpa
qualities with qualities of amount of proteins imter wheat
breeds and values of sedimentation index in grawsition
themselves in such order of decreasing effect: onaltagi-
cal conditions, application of nitrogen fertilizebseed char-
acteristics (Cesesiene and MaSauskiegn 2008).

product's composite parts. If this method is used,
amounts of nutritional matters both beneficial dwadm-
ful to humans in organically grown products arecuaal
lated (Lundegardh and Martinsson 2003). Historycall
formed method of quality assessment of chemicalyana
sis is one-sided, because it only reflects comjposiof
different components, but does not give information
about physiological and metabolic processes taglage
(Hunt et al. 1999). One of the more recent quality as-
sessment methods is bioelectric testing. They delu
method called electrochemical analysis. Roujun $)97
introduced the Theory of Bioelectronics, which &séd
on pH values, redox potential and electric conditgti
(resistivity) in different (organic and nonorganiajpter
media. pH value in plants shows activity of prot@msl
reflects energy changes. Products are regardduetith-
ier, the closer their pH value is to pH of humandal.
Concentration of hydrogen ions changes cell's sunde
ings and redox potential, depending on it, charugiis
electric energy. When electric conductivity is meas,
it shows ion concentrations in the cell as welcharac-
teristics of osmotic pressure. It is rather difficto ex-
plain separately how each of these three electroitiad
characteristics are connected to product's quahlg-
cause all three parameters are expressed by eisctri
rates it is possible to use NERST equation to éirderi-
vate rate P (Rutkovierand Nominaitis 2004).
Implementation of these methods to assess qudlity o
organic products enables scientists to evaluagdityitof
these systems. Measurements performed supply iaform
tion about product's energetic value and its silitgtdor
human organism, as well as its health status,lagel, of
maturity, depending on meteorological conditionsd an

In the Center of Agroecology at Lithuanian Univer-physiological characteristics. Although this methisd

sity of Agriculture research was carried out whfolind
that productivity of organically grown winter whdateds

very informative, it is rather difficult to intergt the data
obtained. Value of pH index, even when statistjcedli-

and values of yield quality indexes depended oredwe able differences are present, is rather small, secalif-

cultivated, application of organic nitrogen fertdlr Provita
and spraying with liquid organic fertilizer Biojedas well
as growth activator Penergetic—p. When suitabledsare
chosen, dry organic nitrogen fertilizers are appland
liquid organic fertilizers and growth activatore aprayed
on plants during the period of vegetation, proditytiof

wheat grains increased and their quality improvelie{

ferences in pH manifest themselves only with hudtire
parts of an integer. rH value is proportional tovdue;
electrical conductivity usually is inversely propional to
rH and P values. Products with low P and rH valaed
high rh value are considered to be more valuaBlié|di

et al 1996; Granstedit al 1997; Beaton 2001; Busscher
et al 2004; Rutkovieé and Nominaitis 2004; Goldiet

saravtius et al 2006; Pekarskas 2008a; Pekarskas andl. 2007; Kahlet al 2008).

Mickus 2008; Rutkovietet al 2008).

As it results form the data of investigations czari
out in Lithuania, Finland and Canada, amount ofgins
and gluten in grains cultivated under the circumsts of
organic farming is lower than that in grains grouwnder
the circumstances of intensive farming (Bekel 2006;
Poutalaet al 1994; Nieberget al 1996; Baltramaityt

2. Materials and methods

Investigation of the effect of organic nitrogentiler
izer Provita and fermentator of organic matter Pgetic-
k on organically grown winter wheat was carried out
2006-2008 on the farm of organic production of The

and Rutkoviea 2000). As the data of Lithuanian investi- Center of Agroecology at Lithuanian University ofjik
gation demonstrates, correlation coefficients betwe culture. The soil on the farm was loamy of moderate
proteins and gluten, proteins and sedimentatiorexnd heavines€Endohypogleyi — Eutric Planosol — Pigin —

amount of gluten and sedimentation index (r = 085

W, which was close to neutral and neutral (pH-8.0),
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of high humusity (3.263.56 %), potassium rich (154 method of disperse analysis using software ANOVA-(T
173 mg k@) and phosphorus rich (23293 mg kg), rakanovas and Raudonius 2003).
extremely base saturated (99.8 %), with 0.166—Q@%88

of total nitrogen determined in soil. 3. Results and discussion
Index values of agrochemical characteristics were d
termined in the laboratory of the Center of Agroufeal Spraying Penergetic—k and application of Provita to

Research at Lithuanian University of AgricultureilS  organic winter wheat before sowing resulted in yledd
pHc was measured by potenciometer (ISO 10390)ncrease of 0.21-0.51 t h@r 5.01-12.17 per cent. Com-
amount of mobile phosphorus and potassium by A4k, h paring productivity of organic winter wheat with -un
mus was determined by the method of dry burnin@(IS treated winter wheat it was found that increase olas
10694), total nitrogen values were found by Kjeldahtained by both spraying with Penergetic—k alongliag-
method. tion of Provita only and the combination of sprayimith

Total test site for winter wheat investigations liael  Penergetic—k and application of Provita fertilizespray-
area of 30 rh (3x10), accountable area was 17.6 ming soil with fermentator of organic matter Penéimg
(2.2x8). Investigation was performed in four repp@tis.  before sowing winter wheat and then applying Peovit
Preceding crop of winter wheat was summer barley. | essentially increased winter wheat productivity paned
vestigation was carried out on a Lithuanian wintdleat to spraying with Penergetic—k only or applicatioh o
breed ‘Sirvinta 1. No means for plant protectioeres  Provita fertilizers only. No essential differencies or-
applied. ganic winter wheat productivity were obtained betwe

Organic winter wheat had organic nitrogen fertilize winter wheat sprayed with Penergetic—k and treatitl
Provita applied to it before the last cultivatioefdtre  Provita fertilizers (Table 1).
sowing and then inserted into soil. Stubble-fiefdsom- Application of organic nitrogen fertilizer Provitand
mer barley was sprayed with fermentator of orgamit-  spraying with fermentator of organic matter Pentcgé&
ter Penergetic—k. O test - unsprayed and unfeatiliz test resulted in increased intensity of mineralizatioagesses
- Provita N4 applied before sowing, Il test - Before sow- of both Provita fertilizers and soil's organic neatt and
ing soil was sprayed with Penergetic—k 300 ¢ laed in this way organically grown winter wheat was bett
fertilized with Provita Ny and 11l test —before sowing supplied with nitrogen and spraying soil with Peyatic—
sprayed with Penergetic—k 300 g'ha k (Table 1).

Amount of proteins and gluten in grains of winter Application of organic nitrogen fertilizer Provita
wheat was determined by LST 1522, sedimentation (bwinter wheat before sowing resulted in smaller amai
Zeleny method) according to LST 1498 the spectijoisco proteins in grains of winter wheat compared to ested
method of passing infrared radiation (AACC meth®d 3 winter wheat. However, when soil was sprayed wéh f
25:1998) with computer analyzer ,Infratec”. Fallmioier — mentator of organic matter Penergetic—k and graimsre
was determined by LST ISO 3093. Green fats, fiberireated with Penergetic-k as well as fertilized hwit
ashes and Ca, P, K and Mg were determined by édrar Provita, amount of proteins was found to have iasel,
computer analyzer. compared to unfertilized and unsprayed winter wheat

Index values of electrochemical characteristics oBSpraying with Penergetic—k and application of Ptwvi
winter wheat were determined by chopping grain weith fertilizers resulted in greater amounts of protéingrains
chopping mill until homogeneous flour mass wasesdtl. compared to untreated wheat or treatment with Raovi
Flour obtained was put into plastic container andred fertilizers only.
over with distilled water (20 g of flour was coveraith Fermentator of organic matters Penergetic—k and or-
40mg of distilled water). The mixture obtained ve@mten ganic nitrogen fertilizer Provita increased the amtoof
in a shaker GFL 3017 (200 slew/min); after 45 mésuhe  gluten in grains of organic wheat. The greatestuarof
mixture was centrifuged with a centrifuge EPENDORFgluten (19.91 %) was found when seeds were sprayed
5702 (duration 4 minutes, 4000 slew/min). Centeflg with Penergetic—k before sowing and fertilized with
liquid was then poured out and pH, redox and cotidtyc ~ Provita fertilizer. Penergetic—k and Provita did have

measurements were performed. an essential effect on the amount of gluten inngraif
Grains' P energetic value is determined according torganic wheat, but the trend of increase of indalxe of

the formula: {wW] = [29,07 mV-(rH-2pH)j-rh, . gluten was observed under the effect of such tremtsn
Organic nitrogen fertilizer Provita is producedact  (Table 1).

ing to a special technology from specially procdss®&ine When soil was sprayed with Penergetic—k, fermenta-

bristles, by eliminating humidity, chopping themnda tor of organic matter, and organic nitrogen fezélis
pressing into granules of 4mm. Chemical compositbn were applied, winter wheat grown according to index
Provita fertilizers is as follows: 14 % of nitrogel2 % values of sedimentation and amount of proteinsr&ing
K,0, 1.4 % KOs, 0.3 % MgO, 1.7 % CaO, microelements corresponded to quality class 2, although accorttirthe
such as zinc, boron, copper and others. Penerggica amount of gluten in grains they corresponded tdityua
fermentator of organic matter, used in preparatbcom- class 3 only. Either spraying soil with Penergdtior
posts and treating manure (Pekarskas, 2008b). applying Provita fertilizers alone resulted in eyaorer
Treatments were done every year three timeguality of wheat grain than when wheat was treatet
reiteration, the data was statistically evaluatgdtiie a combination of Penergetic—k and Provita. The main
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reason of such performance was the shortage afgeitr
in the course of wheat growth. This is a proof fesults
of investigations, carried out both in Lithuanialabroad
(JanuSauskait 1997; Stopeset al 2002; JanuSauskait
and Sidlauskas 2004; Kristapoayand Maikstnier:
2004). Due to the lack of nitrogen organic wheat af
poorer quality than those intensively grown (Pauédlal
1994; Nieberget al 1996; Baltramaityt and Rutkoviea

2000).

Table 1. Effect of organic nitrogen fertilizer Provita andrf
mentator of organic matter Penergetic-k on proditgtiof or-
ganically grown winter wheat and amount of proteansl glu-
ten in their grains. LUA, Agroecology Centre, 200662

Treatment| Productivity t ha | Protein | Gluten %
%
0 test 4.19 10.92 18.38
| test 4.49 10.88 18.70
Il test 4.70 11.62 19.91
Il test 4.40 11.18 18.92
LSDos 0.14 0.60 2.56

Application of organic nitrogen fertilizer Provita
winter wheat before sowing resulted in a low indelue

of sedimentation compared to untreated winter wheat

300
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Fig 1. Effect of organic nitrogen fertilizer Provita and
fermentator of organic matter Penergetic-k on ingexe
of sedimentation and fall number in grains of wintdeat
grains. LUA, Agroecology Centre, 2006—2008

Table 2. Or Effect of organic nitrogen fertilizer Provita can
fermentator of organic matter Penergetic-k on theunt of
green fats, fiber and ashes in grains of orgaricatbwn winter
wheat. LUA, Agroecology Centre, 2006—2008

However, when the soil was sprayed with fermentafor
organic matter Penergetic—k, grains were treateith wi
Penergetic—k and fertilized with Provita, indexuelof
sedimentation increased compared to untreated whe
The greatest index value of sedimentation in graas

Treatment Green fats| Green fiber | Green ashe
% % %
0 test 0.96 3.24 1.60
| test 1.03 3.33 1.67
Il test 1.10 3.73 1.68
1 test 1.19 3.00 1.67
LSDys 0.20 0.35 0.24
at

When Penergetic-k was sprayed on soil before sow-

observed when grains were sprayed with Penergetic-kg, smaller amounts of green fiber accumulategdrains

before sowing and fertilized with Provita fertilizéPen-

of winter wheat compared to untreated winter wheat.

ergetic—k and Provita fertilizers did not have etis¢ When Penergetic—-k was sprayed on soil and nitrogen

effect of the value of sedimentation index, but tbe-

and under the effect of combination of fermentaind
nitrogen fertilizers value of sedimentation indaxgrains
increases (Fig 1).

getic—k and organic nitrogen fertilizers Provitauked in
increased fall number of winter wheat four. Theréase
obtained was 223-243 s. Spraying fermentator cdruogy
matters Penergetic—k on soil before sowing, apfidina
of both Penergetic—k and Provita fertilizers incezh
values of fall number essentially compared to ditfe

ized organically grown winter wheat, but no essdnti 2006-2008

differences were obtained compared to whiter wfeat [ Treatment] pH| Redox Specific P value

tilized with Provita only (Fig 1). potential Electric HW
Spraying Penergetic—k on soil before sowing and mv conductivity

application of Provita fertilizers increased thecamt of uS cnit

green fats in organically grown winter wheat grains| ( test 6.44] 154.0 277 12.59

When soil was sprayed with fermentator of organat-m

ter Penergetic—k, amount of green fats in grainseased | test 6.38 145.7 3.45 1331

essentially compared to untreated organically growm Il test 6.36| 148.4 2.88 11.81

ter wheat grains, however, no gssential differemcdbe T itest 6.43 148.8 316 1235

amount of green fats was obtained when compared wi

application of either nitrogen fertilizers Proviia combi- LSDes | 0.06 3.72 0.24 1.03

nation of Penergetic—k and Provita (Table 2).

fertilizer Provita was applied, grains accumulatadyer
dency under the effect of fermentator of organidtemra amounts of green fiber and this difference was raizde
compared to unfertilized and unsprayed wheat ak asgel
with the ones sprayed with fermentator of organatter
Penergetic—k. Penergetic—k and Provita nitrogetilifer
Application of fermentator of organic matter Pener-ers resulted in the increase of the amount of gessties
in wheat grains, but the increase was not esshnt#l
fected by these substances (Table 3).

Table 3. Effect of organic nitrogen fertilizer Provita andr{
mentator of organic matter Penergetic-k on elebiadcal
values of winter wheat grains. LUA, Agroecology @en
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Spraying of Penergetic—k on soil before sowing and

application of Provita fertilizers increased thecamt of
phosphorus in grains of organic winter wheat. Wheih

Fermentator of organic matter and organic nitrogen
fertilizer Provita contributes to the decreaseddax po-
tential of organically grown winter wheat grainsher

was sprayed with fermentator of organic matter Pene smallest value of redox potential was found in sagken

getic—k and organic nitrogen fertilizer Provita wag-

organic winter wheat had been treated with Prdeitl-

plied, the amount of phosphorus increased esskntializer before sowing. Having sprayed Penergetic—loen
compared to unsprayed and unfertilized organicallyganic winter wheat before sowing and treated with

grown winter wheat, however, no essential diffeesnc
were obtained compared with either application of o
ganic nitrogen fertilizer Provita or spraying widgrmen-
tator of organic matter Penergetic—k only (Fig 2).

5
4
3
2,
1
0,
0 test | test Il test 111 test
mPgkgl mKgkgl m Mggkgl m Ca gkgl

Fig 2. Effect of organic nitrogen fertilizer Provita and
fermentator of organic matter Penergetic-k on art®ah
calcium, phosphorus, potassium and magnum in godins
organically grown wheat grains. LUA, Agroecologyrce
tre, 2006—-2008

Provita fertilizers essential reduction in valudsredox
potential were observed when compared to unsprayed
unfertilized winter wheat. Comparing effects of Ben
getic—k and Provita fertilizer between themselvas,
essential differences were found (Table 4).

The greatest value of winter wheat grain specific
electrical conductivity was obtained by applicatioh
Provita fertilizers before sowing while the smatlealue
was in case of unsprayed and unfertilized winteeath
Application of Provita fertilizers caused an esidnh-
crease in the value of specific electrical conolitgti
compared to spraying soil with Penergetic-k or tinep
winter wheat with the combination of PenergeticHd a
Provita.

Spraying soil with Penergetic—k and application of
Provita fertilizers caused essential decrease valie of
organically grown winter wheat grains. Spraying &en
getic—k on organically grown winter wheat beforevsmy
and treating them with Provita fertilizer resultedthe
greatest energetic value of wheat grains (Table 4).

Effect of a certified growth stimulator used Pener-
getic - k and application of Provita fertilizera wicissi-
tude of soil characteristics are presented in Tdble

Spraying soil with Penergetic—k before sowing andrable 4. Effect of growth stimulator Penergetic - k on sléc-

application of Provita nitrogen fertilizers resdlten re-

trochemical parameters and mineral nitrogen, Ddtd WA

duction in the amount of potassium in winter wheatAgroecological centre, 2006-2008

grains, however this decrease was unessential.téiihe
dency for reduction of potassium in winter wheaigs
under the effect of Penergetic—k and Provita wasabes
lished, though. The least amount of potassium was o
served in winter wheat grains which had been spgray
with Penergetic—k before sowing and fertilizer (TEadb).

Fermentator of organic matter Penergetic—k and o
ganic nitrogen fertilizers Provita decreased th@wamh of
calcium and magnum in grains of organic winter whea
The smallest amount of magnum and calcium was o
served in grains of winter wheat that had been grow
soil sprayed with Penergetic—k before sowing, Spi@ay
soil with Penergetic—k and application of Provitatifiz-
ers did not have any essential effect on accunaumatf
calcium and magnum in grains of organically grown-w
ter wheat .

Treatmen| pH Redox Specific N min
t poten- electric | mg kg*
tial conductivity
mvV uS cnt
0 test 7.05 27.3 173 10,61
- ltest 7.24 28.0 180 14,12
Il test 7.32 28.58 208 16,48
_ llitest 7.33 29.5 188 11,82
LSDos 0.04 151 23 5.21

It was determined that the use of preparation Pener
getic- k in the technology of winter wheat growtdhan
effect on vicissitude of electrochemical parametefs
soil: increase tendencies of pH, redox and eledtdon-

Application of fermentator of organic matter Pener'ductivity. Using preparation to felt the seeds &mdpray

getic—k and organic nitrogen fertilizer Provita desed
the pH values of organic winter wheat grains. ptuea
was the least, when the soil had been sprayedReitter-

getic—k before sowing and organic nitrogen feriliz
Provita had been applied. Having sprayed soil Wigim-

ergetic—k before sowing and applying Provita fizgits

caused an essential decrease in grains' pH vaboes;

pared to unfertilized and unsprayed winter wheatval

as with spraying Penergetic-k alone (Table 4).

plants during the period of milk maturity resulisgreater
values of electrochemical parameters than soldtinde
seeds with the preparation.

As oxidation environment grows stronger (redox po-
tential in trial Il >28), process of mineralizatitbecomes
faster and amount of mineral nitrogen in soil iBses
after crop harvesting. When in trial Il preparatiovas
used to felt seeds and to spray plants during ¢neg of
milk maturity.
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4. Conclusions

1. Spraying soil with fermentator of organic matRan-
ergetic—k and application of organic nitrogen fexdir
Provita resulted in essential increase in prodiigtiof

winter wheat grains compared fertilizers alone. The
amount of proteins increased only compared to egpli

tion of Provita fertilizers alone, amount of grefdver

increased essentially only compared with sprayiitg w
Penergetic—k alone, amount of phosphorus only com-
pared to unfertilized and unsprayed wheat. Botlayspr

bensmittelqualitat.Lebensmittel-Technologi&(04): 10—

13.
Cesewiere, J.; MaSauskien A. 2007. Zieminj kviegiy Hag-
bergo-Pertendkritimo skatiaus priklausomumas nuogtr
Simo azoto #Somis ir pjities laiko [Winter wheatHag-
bergo Perteorfalling number dependence on nitrogen fer-
tilization and harvest time]Zenes itkio mokslai, 14(2):
11-17.

Cesewiere, J.; MaSauskien A. 2008. PFijties laiko poveikis
Zieminiy kvieciy grudy baltymy kiekiui ir sedimentacijos
rodikliui [Harvest time on winter wheat grain pristeon-

tent and sedimentation raté€emdirbyss, 95(1): 58—72.

ing soil with Penergetic-k and treating winter whea Ehdaie, B.; Waines, J. G. 2001. Sowing data ambgen rate

with Penergetic—k and Provita fertilizer essengiaii-

creased fall number of wheat flour and when soi wa

effects on dry matter and nitrogen partitioninghiread
and durum wheakield Crops Researcty3: 47-61.

sprayed with Penergetic—k, the amount of greenifats Farrer, D.; Weisz, R.; Heiniger, R.; Murphy, J. Pate, M. H.

grains increased essentially as well.
2. Spraying soil with Penergetic—k and applicatiain

Provita fertilizers essentially reduced pH value of

2006. Delayed Parvest Effect on Soft Red Winter &lthe
in the Southeastern USAAgronomy Journal 98: 588—
595.

wheat grains compared to spraying soil with Penerfinney, K. F.; Yamazaki, W. T.; Youngs, V. L.; Rultealer, G.

getic—k; redox potential decreased essentially coeth

to unsprayed and unfertilized wheat. As winter whea

was treated with Provita fertilizers, value of dfiec
electrical conductivity increased essentially corega
to spraying soil with Penergetic—k or treatmenthwat

L. 1987. Quality of Hard, Soft and Durum Wheat'®yHe
E.G. editor. Wheat and wheat improvemeritledison,
Wisconsin, USA, 677-748.

Fowler, D. B. 2003. Crop nitrogen demand and graiotein
concentration of spring and winter wheatgronomy
Journal, 95(2): 260-265.

combination of Penergetic—k and Provita fertilizers Goldin, M. M.: Blanchard, G. J.: Evseev, A. K.: Kshikov, V.

Spraying organically grown winter wheat with Pener-

getic—k before sowing and application of Provitaife
izer resulted in the greatest energetic value ghor

cally grown winter wheat grains. Grains of organic

winter wheat treated this way are the most suitédnle
human organism.

3. Research shows that stimulator Penergetic-k aantl
Provita fertilizers enhances soils oxidation cheras-
tics, increases its electrical conductivity and hasef-
fect on vicissitude of mineral nitrogen in the soil

Acknowledgements

Sponsorship — Research Council
Agreement K. TAP — 62/2010.

References

Alféldi, T.; Mader, P.; Niggl, U.; Spiess, E.; DubpD.; Besson,
J. 1996. Quality of plant producBBarmstadt 3—15.

Baltramaityt, D.; Rutkovieg, V. 2000. Palyginamieji jay
derliaus kokybs tyrimai skirtingose Zemdirbyst siste-
mose [Comparative study of quality of cereal craps
different farming systemsY{/agos48(1):12-17.

Beaton, S. 2001. Organic farming, food quality amgman
health.A review of the evidence. Brist88.

Beke, D.; Kismanyoky, T.; Schidt, R.; Szakal, PO&0Yield
and soil condition studies in organic fertilisatierperi-
ments.Cereal research communicatiqré?(1): 119-122.

Birkas, M.; Dexter, A.; Kalmar, T.; Bottlik, L. 2@ Soil qual-
ity —soil condition- production stabilityCereal research
communications34(1): 135-138.

Busscher, N.; Kahl, J.; Meier-Ploeger, A. 2004. idiefung
ganzheitlicher Methoden zur Bewertung 6kologisdber

of Lithuania.

A.; Golfarb, Y. S.; Volkov, A. G.; Goldin, M. M. 2I¥.
Redox potencial measurement in aqueous solutiods an
biological media. Available on the Internet: <httpigital
commons.liberty.edu/bio_chem_fac pubs/98

Granstedt, A.; Kjellenberg, L.; Roinila, P. 1997fdgts of or-
ganic and inorganic fertilizers on soil fertilityn@é crop
quality. International Conference on Agricultural Produc-
tion and Nutrition in Boston. Massachusef#t9-90.

Hoseney, R. C. 1993. Principes of cereal sciecetegtthology.
American association of cereal chemjdts197-212.

Hunt, U.; Karolin, M.; Karolin, T. 1999. Quality arination of
agricultural productsContractual research No. 51-44-
11/157 “Intensive research on quality examinatioh o
agricultural products and production optimizatioor fthe
purposes of improving quality” report. Supervisor
B.Reppo, Tartu, 51-93.

JanuSauskaif D. 1997.Ivairiose vystimosi fazxse iSberiam
azoto tady itaka Ziemini kvieciy ‘Sirvinta 1’ derliui ir
grady kokybei [Various phases of development iSbetiam
nitrogen on winter wheat 'Sirvinta 1' yield andigrquali-
ty]. Zemdirbyst, 57: 24-42.

JanuSauskait D.; Sidlauskas, G. 2004. Azotady efektyvumo
Zieminiuose kviéiuose priklausomumas nuo meteorologi-
niy salygu Vidurio Lietuvoje [Efficiency of nitrogen ferti-
lizer on winter wheat in relation to weather coimis in
Central Lithuania]Zemdirbyst, 88(4): 34—47.

Kahl, J.; Busscher, N.; Mergardt, G.; Mader, P.;bBis, D.;
Ploeger, A. 2008. Authentication of organic wheans
ples from a long-term trial using biocrystallizatib6 th
IFOAM Organic World Congres#odena, Italy. 4.

Klupczynski, Z.; Knapovski, T.; Rolcewicz, Met al 2000.
Woplyw zréznicowanego nawenia azotem na wagdé te-
chnologiczi chlebowych odmian pszenicy ozimej [Effect
of nitrogen fertilization on the technological valwf
bread wheat varietiesFertilizers and Fertilizatiord: 61—
72.

253



Kristaponye, |.; MaikSeniens, S. 2004. Azoto 85y ir agrokli-
matiniy salygu poveikis Ziemini kvieciy (Triticum aesti-
vumL.) derliui ir jo kokybei [Nitrogen fertilizer an@g-
roclimatic conditions on winter wheat (Triticum &esm
L.) yield and quality] Zemdirbyst, 88(4): 7-14.

Lundegardh, B.; Martinsson, A. 2003. Organicallyoghrced
plant foods evidence of health benefi®il plant science
53(1): 3-15

Nieberg, H.; Pellerin, M. D.; Perier, J. P.; Leaadl R. 1996.
Comparison of profitability of organic cereal crepterp-
rises and gross returns with conventional entezpris

Quebec.Canadian Journal of Agricultural Economics

42(3): 343-354.

Pekarskas, J. 2008a. Organimizoto taSu Provitajtaka ekolo-
giSkai auginamiems vasariniams ir Zieminiams &eims
[Organic nitrogen fertilizer Provita influence orgeally
reared spring and winter wheallarptautires mokslis—

praktinés konferencijos Zmogaus ir gamtos sauga medzia-

ga, 88-91.
Pekarskas, J. 2008k reSimas ekologigs gamybosikiuose
[Fertilization on organic farnis Kaunas, 189.

Pekarskas, J.; Mickus M. 2008. Biologirpreparai penergetic
itaka ekologiskai auginamkvie¢iy derliui ir kokyhes pa-
rametrams [Impact of Biologicals Penergetic orgamie-
at yield and quality parametersJarptautires mokslieds—

praktines konferencijos Zmogaus ir gamtos sauga medZzia-

ga, 95-98.

Peltonen, J. 1995. Grain yield and quality of whaesaffected
by nitrogen fertilizer application timed accorditayapical
developmentActa Agriculturae Scandinavicdb: 2—14.

Petraitiert, V. 1996. Ziemini kvieciy derliaus ir jo struktros
element priklausomumas nuo minerainiNPK trady ir
dirvoZzemio judriju medziag [Winter wheat yield and its
dependence on structural elements of mineral ifastil
NPK and soil materials for mobilefemdirbyst, 51: 21—
37.

Pfiffner L.; Haring, A.; Dabbert, S.; Stolze, M. @D A Pior
Contributions of organic farming to a sustainableviE

ronment.Organic Food and Farming (Proceedings), Co-

penhagen, Denmar200—206.

Pomeranz, Y. 1993. Wheat: chemistry and
American association of cereal chemigts163—-253.

Poutala, R. T.; Kuoppamaki, O.; Korva, J.; Varis,1894. The

performance of ecological, integrated and conveafio
nutrient management systems in cereal croppingirin F

land.Field Crops Researct3-10.

technology.

Roujon, L. 1975. Theory and Practice of the BioeHlenic
Vincent SIBEV, 37.

Rutkoviere, V.; Nominaitis S. 2004.EkologiSk produki
kokyk¥ [The quality of organic produdtskaunas, 67.

Rutkoviere, V.; Sileikiers, D.; Pekarskas, J. 2008. Influence of
soil parameters on plant characteristics in orgariming
systemsCereal Researct86: 135—-138.

Rutkovierg, V.; Sliesaraviius, A.; Pekarskas, J.; Gavenauskas,
A. 2003. Ekologisl kvieciu grady kokybés tyrimai [Or-
ganic wheat grain quality testindgllaisto chemija ir te-
chnologija,37(3): 60-66.

' Sliesaraulius, A.; Pekarskas, J.; RutkovigrV.; Baranauskis,

K. 2006. Grain yield and disease resistance ofewioe-
real varieties and application of biological agendrganic
agriculture Agronomy Research; 371-378.

Stopes, C.; Lord, E. I.; Philipps, L.; Woodward,2002. Nitrate
leaching from organic farms and conventional fafois
lowing best practicessoil Use Managel8: 256—263.

Siuliauskas, A.; Liakas, V.; Paltanaiis, V. 2000. Zieminj
kvieciy auginimo ir derliaus formavimosi ypatumai
skirtingai juos teSiant [Winter wheat production and yield
formation in fertilized them]Zemdirbyst, 70: 79-85.

Sileikiere D.; Rutkovier V.; Pekarskas J. 2006. The impact of

winter wheat cultivation practices on the quality soil

and grain.Cereal research communicatign34(1): 649—

651.

Tarakanovas, P.; Raudonius, S. 2003. Agronamityrimy

duomem statistirt analiz taikant kompiuterines progra-
mas ANOVA, STAT, SPLIT-PLAT i$§ paketo SELEKCI-
JA ir IRRISTAT [Agronomic research data analysigngs
statistical computer programs ANOVA, STAT, SPLIT-
PLATE of the package SELEKCIJA and IRRISTAT].
Akademija Kédainiy r. 56.

Topal, A.; Yalvac, K.; Akgun, N. 2003. Efficiencyf topdres-

sed nitrogen sources and application times invialiheat
cropping systemCommunications in Soil Science and
Plant Analysis34(9-10): 1211-1224.

Woolfolk, C. W.; Raun, W. R.; Johson, G. &t al 2002. Influ-
ence of Late-Season Foliar Nitrogen Applications on
Yield and Grain Nitrogen in Winter Wheaf\gronomy
Journal,94: 429-434.

Tumenko, A. T.; bnarosemenckas, 3. K. 1987. Ypoxaii u
KauecTBO 3€pHA O3MMOIl MIICHUIBI B 3aBUCHMOCTH OT
CPOKOB BHeceHHs a30THbIX ynobpenuit [Yield and grain
quality of winter wheat depending on the timingnitfo-
gen fertilizer].3eprosoe xossiicmso, 8: 20-22.

254



