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DYNAMICS OF SOIL ORDER AND PENETRATION RESISTANCE | N SOIL WITH AND
WITHOUT SPRING BARLEY
AUGSNES SAKARTAS UN PENETROMETRISK AS PRETESTIBAS IZMAI NU
DINAMIKA AUGSN E AR UN BEZ VASARAS MIEZIEM
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Abstract

Changes in the dynamics of soil bulk density ad agkoil penetration resistance with and
without spring barley has been investigated in3Bestationary observation points in the Research
and Study farm “Vecauce” of the Latvia University Agriculture in 2005-2006. the distance
between points was 5 m. Observations were madeatage of 2 till 3 leaves of spring barley, at
the end of tillering, at the stem elongation sté@yéll 3 node stage), as well as before harvesting
Soil penetration resistance and moisture was détedrtill 50 cm deep. Yield and its structure
elements were determined with sample sheafs frdm?. It was established that in areas sown
with spring barley soil moisture losses from topswid also from subsoil besauce of the plants’
transpiration promoting soil penetration resistaimoeease substantially in the conditions of 2005
and 2006. Essential differences in soil penetratiesistance in plant root action zones were
established when compared with observation pointsowt plants in the development stage of
spring barley after tillering. It means that plantth their own root action restrict the placement
depth of roots.
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levads

Latvija jau iepriek§jos gados ir veikti @iumi par augsnes apaties paskumu
optimizzSanas iesgam, lietojot augsnes pret@sas ngrjjumus ar GPS noteiktos stacivos
punktos ziemas kvieS@jsmos (Lapins, Vilde, Berzingt. al.2006), k& arn izmeginajumos vasaras
mieZos (Lapins, Berzingt. al. 2005). Konsta@tas hitiskas augsnes penetrometéisipretegbas
raditaju atkiribas sezois. Viens no augsnes penetrometissipretesbas izmau ccloniem bija
nokrigiu daudzums un augsnes mitrumstijBmu nerkis bija m@Erbaudt hipo€zi par auga sak
sisemas iedartbu uz augsnes penetrometrisko prabestun skaidrot sakdras starp augsnes
mitrumu, pretesbu un sakrtas bivumu.

Materi ali un metodes

Lauka izngginajumi veikti LLU MPS ,Vecauce” 2005. — 2006. g., @as mieZus audpt
atkartota sgjuma. Meteorolgiskie apsikli abos gados bija a&#®igi: 2005.9. rakstur@g ar
pazemiatam gaisa temperatam, bet 2006.9. — ar izteikti zemu nokniSdaudzumu uridz ar to
an mitruma defittu augsa (1. un 2. att.).
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1. att. Vidgja diennakts gaisa tempeiligd 2005. un 2006. g., °Cgp Dobeles HMS)
Figure 1. Mean temperatures, °C, LAU RSF “Vecauedter Dobele gauging-station)

Noverojumi veikti vasaras mieZzuk&nes ‘Justina’ §umos, 15 ikgagos, stacioaros
noverojuma punktos ar d@tumu starp tiem 5 metri.@ nowrojumu izpildes vasaras miezu 2 - 3
lapu fizé ssjumos tika izveidota 3 m plata josla bez augiemtojot Raundapu 1 L haSsjuma
lietota vierada agrotehnika, i@vots viengas atkiribas princips. K raZu ietekrgjoSie faktori
pétiti: penetrometrisk pretesiba augsnes &jos lidz 50 cm ddumam, nosakot to labu vienu —
divu lapu fize, ceroSanasafes beigs. Vienlaidgi ar penetrometrisko pretd@sti noteica augsnes
mitrumu aramirta un zem as ar Eijkelkamp Agrisearch Equipment aparat augsnes
penetrometru un mitruma amtaju. Sakirtas bivumu aramkrta noteica ar firmas Eijkelkamp
cilindriem, kuru augstums bija 5 cm.
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2. att. Videjais nokri$iu daudzums 2005. un 2006. gacthm, (jgc Dobeles HMS)
Figure 2. Amount of precipitation, mm, LAU RSF “\gwe”(after Dobele Gauging-station)
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Péttjumu rezultati un analize

Petijumu rezulsti 2005.g. sezan augsnes mitruma izmgs lava konsteadt, ka vasaras
mieZu §juma bija mazks augsnes mitrums relpunktos bez augiem.uiska mitruma atdriba
konstagta mieZu vienu — divu lapu &ftibas fizé 3. junija 0 - 5 cm dZuma, mieZu ceroSanagfes
beigas un stiebroSanagdes skuma, 15. fnija af 0 - 5 cm un 40 - 45 cm daimam, k& af pirms
razas nowkSanas visos mitruma noteikSanaslutnios. Bitisks un izteikti pazemiits augsnes
mitrums zem aran#tas vasaras miez@jsmos konsta&ts augusta eneSa skuma (3. att.).
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3.att. Augsnes mitruma izmgis staciofros nogrojumu punktos vasaras mieZjusnos un
augse bez augiem 2005.g.
Figure 3. Changes of soil moisture in stationargesbations points in spring barley sowing and witho

plants in 2005

700
600 +
500 +
400 +
300+
200+
100 +

kPa cnif

25.05.

© | © | © N | © | © | ©
el |e e |le|a |
™ n N L0 [82] L0 N
o - o N o - o
0-10cm 10-20cm
in sowing without plants in sowing

Variants, depth and time of the comparison

10-20cm

without plants

4. att. Augsnes penetrometriskpretegbas izmajas vasaras mieZ@jgma un augsa
bez augiem aranakia I1dz 20 cm 2005.g.
Figure 4. Changes of soil penetration resistangpiimg barley sowing and in soil without plantdapsoil

till 20 cm in 2005

Izteikti krass un Btisks augsnes penetrometéskpretesbas palieligjums vasaras miezu
sejuma konstagts pirms raZzas nak3anas 40 - 50 cm daima. Variantos bez augiem Sakatba
bija aff bitiska, bet bez krasi izteikn at&irtbam (5. att.).
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5.att. Augsnes penetrometraskpretegbas izmaias vasaras mieZz@jama un augsé bez augiem
zem aramicrta [idz 50 cm 2005.g.
Figure 5. Changes of soil penetration resistanspiimg barley sowing and in soil without plantsirbsoil
till 50 cm in 2005

Petijumu rezuliti 2006.g. sezanpar augsnes mitruma izmam liecingja, ka 2006.g. ar
krasi izteiktu mitruma defitu augse miezu afistibas fizés ceroSanas laikun Ec tas, augsnes
mitrums §juma bija batiski zenaks visos noteiktajos dizimos nek variantos bez augiem. Sak
siseEmas daribas rezufita mieZu gjumos mitruma saturstkiski samazigjies af 40 - 50 cm
dziluma (6.att.).
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6.att. Augsnes mitruma $drinajums staciofiros no¥rojumu punktos vasaras mieZjsnos un
augsme bez augiem 2006.9.
Figure 6. Soil moisture comparison in stationargesiation points in spring barley sowing and in
soil without plants in 2006

Konstatts, ka augsnes penetrometaigiretestba 2006.9. apgklos miezos stiebroSanas
fazé bija par lielu, lai to noteiktu ar penetrometruajal pa% laika augsnes penetrometrisk
pretesiba staciodrajos nogrojumu punktos bez augiem riegniedza 450 kPa cih(7. att.).
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Figure 7. Soil penetration resistance changesringparley sowing in 2006.

Augsnes penetrometris&k pretegdbas un mitruma sakdwu analze lava seciat, ka
palielinatam augsnes mitrumam atbilst pazeftaraugsnes penetrometrigiretesiba (8. att.).
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8. att. Augsnes mitrums un pretést vicsji 2005. — 2006.9. un liragas regresijas raksturojums
starp augsnes mitruma un penetromeisgietedbas aditajiem.
Figure 8. Soil moisture and penetration resistameerage in 2005 — 2006; characteristic of linear
regression between indices of soil moisture an@fpemetric resistance

Ar vienadojumu izskaidroto lielum@patsvars R= 92.52 %, bet viglojuma varktiba P =
0.0381. Linara regresijas koeficientah = - 15.486 un P = 0.038125 < £ 0.05.

Augsnes mitruma un penetrometéiskpretegbas sakabu ar mieZu raZzuaijumosnéma
veéra, ka starp #n paimém pasiv multifunkcioralas sakabas. Lai izgtgtu vienas fakto&ias
pazmes mitruma ietekmes uz razukittam, izmantoja paré@io linearo korehciju apekinus.
Rezultti liecinaja, ka atsevigos eksperimentu gados lire sakaibu cieSumi bija aidrigi, kas
skaidrojams ar noknigi daudzumu un augsnes mitrumu. Pal@inaugsnes mitruma &t&bu
ietekme uz raZzu bija konsts 2006.g., bet negah — 2005.g. (9.att.). Ja 2006.g. aRkis
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palielinatas augsnes pret#sis no 20 - 25 cm mieZu stiebroSarias palielinaja mitruma pozivo
ietekmi, tad 2005.g. konstah pretja sakaibu izmahna.
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9. att. Augsnes mitruma ietekmes uz mieZu razuigmaaksturojums ar pafdo linearo
korelciju koeficientu pabdzbu Ry 143.x2, iZSEdzot augsnes pret@sas, X 2, ietekmi.
Figure 9. Characteristics of soil moisture influermm spring barley yield by coefficient of partiiakear
correlation analogy R 4 3.x2, €xcluding influence of soil penetration resis&@n?2
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10. att. Sakabas starp saktas bivumu, g cni®, un augsnes mitrumu, %,
aramlarta vidgji 2005. - 2006.9.
Figure 10. Connections between soil bulk densitymng®, and soil moisture, %, average in topsoil from
2005-2006.

Atzistot, ka multifunkcioflas sakabas pagivéja ne tikai starp augsnes mitrumu, miezu
razu un augsnes prefémt, bet ar augsnes saktas btvumu un augsnes mitrumu (10. att.),
jakonstat, ka So sakabu raksturoSanai lietojama paila korelatvo sakatbu andize. Vaigk
pienerota pielietojarda aug&u apsiklu izpeté ir penetrometrisks pretegbas g@tijumi, kas
nodroSina lietku merjjumu skaitu unidz ar to ar iesgEju iegat rezultus ar augaku ticambas
pakapi.

Secirajumi

2005. un 2006.g. ar krasi izteiktu mitruma deficaugse vasaras mieZu ceroSanases
laika un gEc tas, augsnes mitrumsjama bija hitiski zeneks visos noteiktajos dzimos no 0 - 45
cm neki variantos bez augiem.

Konstatts hitisks augsnes penetrometésk pretegbas palieligjums vasaras miezu
sgjuma abos gadosakot ar mieZu stiebroSanaazi saidzinajuma ar norojumiem, kuri izpildti
variantos bez augiem.

Sakarbu starp augsnes mitrumu un penetrometrisko prietesiksturo lingras korelawvas
sakarbas, bet starp augsnes mitrumu, augsnes penetiskoetpretedbu un razu —
multifunkcioralas, kas nosaka pafito korekciju sakatbu izpetes lietdetbu.
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THE EFFECTS OF DIFFERENT SOIL GENESIS ON THE CONCENTRATION OF
BIOGENIC ELEMENTS IN LYSIMETRIC WATER
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Abstract

Lysimetric experiments were set up at the Lithuanisstitute of Agriculture’s ¥Zakiai in
1992. The article summarises the experimental glat@rated during 1992-2003. Our experimental
evidence suggests that the concentration of biogeleiments in lysimetric water depends on soil
genesis and texture. Podzolization processes are im@nsive in West and East Lithuania’s soils
compared with those in Central Lithuania. More dajg@aching of biogenic elements occurs on
lighter-textured soils compared with heavier-tegtirsoils. The largest amount of biogenic
elements is leached during the winter — springggewhen percolation of excess water through the
soil occurs. The concentration of calcium ionsysirhetric water out of the tested (CaMig™, K")
cations was the highest (90.1 — 160.1 mg)kghat of magnesium made up 11 %, and that of
potassium 3 %, when calculating from the total ant@i cations tested.

The concentration of sulphate ($Q ions in lysimetric water was determined to be the

highest out of the tested ($Q NO;5, CI) anions ranging from 61.2 mg kig Juknaéiai Podzols
to 70.7 mg kdin Dubingiai Planosols The concentration of nitrate nitrogen (N)An lysimetric
waterwas found to be markedly higher than that of patas®r magnesium, but lower than that of
sulphates, ranging from 31.9 mg g VéZakiai Bathihypogleyi- Albic Luvisol® 66.2 mg kgin
Rumokai Bathihypogleuic- Calc(ai)ic LuvisalsThe total concentration of the ions tested in the
lysimetric water ranged from 278.2 mgk(in Juknatiai) to 599.0 mg kg (in VéZakiai).

Key words
Lysimetric water, biogenic elements, leaching, soil

Introduction

A leaching moisture regime is characteristic ofhlL@nia’s soils, gravitational water
percolates through the soil to the ground watdetahnually. Due to this the movement of various
substances, including such elements-biophylls a®,NK, Ca, Mg, S and others, from surface
accumulative horizons into the subsoil horizonsuegcMany Lithuanian and foreign authors who
investigated the leaching of biogenic elements ftbensoils differing in genesis indicate that the
largest amounts (75-8%) of the most important nutrients are leached filght-textured, well-
cultivated calcareous loamy soils during the wisigring period. The contents of calcium,
magnesium and sulphur leached are determined ntiicbgmount of water percolated, but by the
contents of these elements in the soil. The migmadif nutrients into deeper soil layers depends on
the amount of precipitation, the anthropogenicvitgtias well as on the plant species (Herbst and
Stumpe, 1984; Mazvilet al., 1992; EzZerinskas, 1995; Tyla, 1995; Umarataal, 1996;
Ciuberkiere and EZerinskas, 2000; Gaigalis andiRaiskaié¢, 2001).

Calcium is a readily leached element. The findingsnany researchers suggest that the
concentrations of G&ions in lysimetric water were found to be the kigih(Adomaitiset al,
2002; Ezerinskas, 1995 iuberkiere and EZerinskas, 2000). When the soil solutionaiosthigh
contents of calcium and potassium ions, assimitabbmagnesium by plants becomes poorer and
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