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Konvencionli apstadatajos laukos zeaka hidrolitisko enzmu aktivitite ir otraf
izmeginajumu laucha, kur audzja ziemas kvieSus. Hidmilsko enzmu zenma aktivitate liecina par
maziku daudzumu hidrolgjama substita.

Secirgjumi

1. Celulozes sadaaras augsnes virgkta atkaiga no meteorolgiskajiem apsikliem, kas
veicina mikroorganismu aktiti. Dzilakaja petitaja slani batiskas celulozi nardo3o
mikroorganismu aktiviites sdrstibas atkaba no augsnes apsttes veida nenavo.

2. Augstika hidroitisko enzmu aktivitite augsnes virgkta konstagta mininali apstadatos
laukos.

Pateiaba. Petijjums veikts ar Valstsgijumu programmas 2010.10-4/VPP-5/VP26 firgumsu.
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MINIM ALAS UN TRADICION ALAS AUGSNES APSTRADES IETEKME UZ
KAPIL ARO PORAINIBU ARAMK ARTA

EFFECT OF MINIMUM AND CONVENTIONAL SOIL TILLAGE ON CAPILLARE
POROSITY IN THE PLOUGH LAYER
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Abstract. The aim of the study was to determine the effectimimum soil tillage on soil capillary
porosity in comparison with traditional soil till@gused by many farms. The capillary porosity in
the plough layer was determined with traditionatlaninimum tillage in spring and autumn using
cylinders with the capacity of 100 tmnd the height of 5 cm. Sampling depths were: 6-80;
10-15; 15-20; 20-25 and 25-30 cm. Capillary porositas determined in spring 2 weeks after
drilling or soil tillage and in autumn after harvisgy. The data mathematical analysis was
performed by the variance analysis method usedtfercalculation of significant difference at
confidence interval LSJ3s and variant impact indicatog%. The results of soil capillary porosity
were similar in the depth from 20 to 30 cm. It iderstandable because the traditional tillage
decreases soil treatment when ploughing at thehdep0-22 cm. The analysis of changes of soil
capillary porosity in spring in treatments with kehelling at the depth from 0 to 5 cm (minimum
tillage) shows that capillary porosity in springsgnificantly higher because deeper layers of soil
are compacted. It creates favourable conditionssied germination: loose surface and dense seed
bed ensure the access of moisture through capkatio crop seeds thus increasing the yield.

Key words:agrophysical properties, minimum tillage, convenél (traditional) tillage,capillary
porosity, plough layer.
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levads

Augsnes tradicioilaja apstide tieSi arSana ir viens no energoieiiikajiem augsnes
apstades veidiem. idz ar to arSanas aizSana ar lot$anu ekonomiski ir izdéga — ietaupa
degvielu un laiku. Intengaja zemkopba galvenais augsnes apstes uzdevums jopr@j ir tas
agrofizikalo ipa3bu, t. i., idens un gaisa rgha reguSana. Izmantojot lieljaudas augsnes
apstades tehniku, itpaSi smagkas un nepietiekami safis augshs, notiek s sabivéSaris un idz
ar to izmaias augfu kapibra sisema. Lai sabalagtu augsnes mitruma un gaisaired, pamat
veic arSanu, tal pedgja laika to bieZi vien aizgf ar seklu apsadi, ko cEve par augsnes apsties
minimalizaciju jeb reduéto augsnes apatti.

Petijuma nerkis ir noskaidrot seklas apaties ietekmi pavasara — rudens petiat
augsnes mitruma reha iespjamam izmanam aramlirta saidzinajuma ar augsem, kur lietota
tradiciorala vai inten¥va kultiraugu aud¥anas tehnofgja. Par pamatu mitruma rega
izmainam var lit viens no noimigakajiem &aditajiem — augsu kapikras sisEmas izmaias, kas
nodroSina augus ar nepiecieSamdens daudzumu getacijas laila.

Materi ali un metodes

Sakot ar 2011. gadu, @wibu un @tijumu saimnietba ,P&terlauki” tika noteikta augsnes
kapilara porainba aramkrta, lietojot piesicinaSanas metodi. @jumos izmantoti 5 cm augsti
100 cni cilindri. Paraugu ngem3anas diimi noteikti, ie¥rojot 5 cm inter@lu: 0-5; 5-10; 10-15;
15-20; 20-25; 25-30 cm. Augsnes kaqailporainba noteikta pavasaun rudem 2 nedélas [gc
sgjas.

Kultaraugu maja pa gadiem bija daudzvega. Lidz ar to augsnes kafif porairnba
daudzajos kuitraugu audgSanas laukosoteikta k& vidgjais aditajs, kas veidojies augu mgis
proced. Sada dabiska, nesistatiska augu maia tika iz\Eléta ar noiiku, jo @du bieZi lieto
saimnietbas ar atgirigu pa gadiem kuiraugu roiciju.

Datu materatiskai iz\ertéSanai izmantota vienfaktora dispersijas @@l apgkinot
robezZstarfou RSy g5 un variantu ietekmes paybi 1o,

Rezultati

Kapilaras poras ir &as, ar diametru < 0.03 mm s&ig$ augsnes poras, kuras menisku
speku ietekn® nodroSina gan augsné@slens pgrvietoSanos, gan augu un mikrofloras @figar
mitrumu. Parasti to izsaka % no kgptilpuma. Tam sevi&@ noZme ir augsnes virgkta: irdenaji
daa atrodas auguéklas, kuras parasti cenSas izvietot uz cietas gsjté nodroSinot mitruma
piegadi pa kapifiro siseEmu no zerakajiem augsnes @&jiem. Vairums autoru uzskata, ka
mine@laugsem porainbai, t. sk. kapirajai, un tilpummasai ir cieSa sak@a (Krazere,1983;
Nikodemus u. c., 2008;#Kklins, 2012).

Bliva augsi@ porainba iripasi zema,jdiz ar to t&j trukst gaisa un no skeKka nepietiekaiivas
cie$S gan augu saknes, gan agnoikroflora, kas savuit ietekn€ augu atlieku nardiSaras palkipi un
atrumu. Bivas augshs pasliktiis tdenscaurlaiba, kas rada vai nuagmérigu mitrumu augsnes
virskarta, vai sausuma periodogrejamstdens tikums dziakajos augsnesaios. Augsni uzirdinot,
§is negawas pafdibas samazis, ta&u, ki pieradits LLU izmeginagjumos, efekts nav ilgstoss
(Melngalvis u. c., 2001; Ruza u. c., 2011; 2012).

Data augs@ notiek biveSaras un paSuzirdiasaras procesi. Bez lieljaudas tehnikas
parvieto3ams pa augsni to e af pati augsne ar savu masu. So procesu var paatipdens
iedarhiba, ieskalojot augsnes ldms nekapifirajas pofis, saku u. c. organismu & vai plaigs.
Strukiiras agregfus narda ar lietus pilieni, sitoties pret augsni. Augsnes lgfitairibu negavi
ieteknt trida satura samaz$ana, Zlaugu tikums augu mak vai bezmajas §jumi un monokulitra.

Palielilita augfu kapiira porainba pavasara peridadpie mininalas augsnes apsttes
noverota augsu shnos dz 5 cm dZumam, ko veicigjusi sekh lobitaju uzirdino% ietekme
(2., 4.tab.). Taj pa% laika ssklu nornalai digSanai atsevkbs pavasaros varikt skabeKa, ja
mitruma saturs gysniedz optimumu.

Pie labi izteiktas un saiths kapifiru sistmas mitrums augiem var tikt piggits no metra
un dziakiem mitrajiem auggu shpiem. Lidz ar to mininilaja aug®u apstide mitruma saturs
aramidartas dziakajos sinos var Int af izlidzinataks (1.—4. tab.). lepriekfs gados migtaja
izmeginajuma noteiktais korelcijas koeficients starp aug$ tilpummasu un kagto porainbu
minimalaja apstade bija stabils: 0.95, bet tradicialaja apstade tikai 0.60.
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Pavasara periadpie mininalas augsnes apsttes redzams, ka vigja 0-5 cm uzirdiataja
dda kapilara porainba ir kitiski augsika nel dzilakos shnos (2., 4., 5. tab.). K@jp kapilaras
porairibas noertéjumu izneginajumu gados var raksturof laugstu.

1. tabulaTable 1

Augsnesapilara porainba fgc tradicioralas augsnes apattes 2011.—2014. g. pavasé
Effect of conventional soil tillage on capillarerpsity in spring 2011-2014, %

Parauga nmemsanas Vidaji
dzilums, cm 2011 2012 2013 2014
. Average
Sampling depth
0-5 (K) 35.2 34.6 315 34.6 34.0
5-10 34.8 33.7 31.4 35.7 33.9
10-15 35.3 32.6* 30.7 36.8* 33.9
15-20 34.0 33.4 29.5 35.9* 33.2
20-25 33.4* 32.3* 29.6 35.9* 32.8*
25-30 33.7* 32.0* 30.0 35.6 32.8*
Vidgji Average0—30 34.4 33.1 30.5 35.7 33.4
RS.05LSDy 05 1.32 1.36 251 1.23 1.13
Noe 5.9 21.0 3.0 23.8 5.7

K — kontrole, ar ko sadzina grgjos dziumuscontrol

* — starpbas latiskas pie 95% ticathas Imepa differences are significant at 95% probability leve

2. tabulaTable 2
Augsnes kapiira porainba gEc minimalas augsnes apsttes 2011.—-2014. g. pavas&b
Effect of minimum soil tillage, on capillare portysin spring 2011-2014, %

Parauga nmemsanas

dzilums, cm 2011 2012 2013 2014 A\’/‘ggbe
Samplingdepth
0-5 (K) 36.0 341 334 372 352
510 34.6% 33.4 31.3% 34.3% 33.4%
10-15 34.4% 34.0 346 34.4% 344
15-20 34.3% 33.0 32.0 34.3% 33.6%
20-25 32.8% 334 31.3% 34.4% 33.0°
25-30 32.8% 32.4% 30.0% 36.0 32.8%
Vidzji Averaged—30 342 335 32.1 35.1 337
RS, 0c LSD) o 1.18 1.10 1.62 1.27 1.47
Ton 11.9 7.0 7.3 461 273

3. tabulaTable 3
Augsnes kapilra porairnba Ec tradicioralas augsnes apsattes 2011.-2014. g. rudefo
Effect of conventional soil tillage on capillarerpsity in autumn 2011-2014, %

Parauga naiemsanas Vidiji
dzilums, cm 2011 2012 2013 2014
. Average
Samplingdepth
0-5 (K) 29.8 33.6 32.5 35.4 32.8
5-10 29.4 33.1 33.1 33.2* 32.2
10-15 30.3 34.7 34.0 35.0 33.5
15-20 29.8 33.6 32.4 33.4 32.3
20-25 27.6* 34.5 29.2* 31.6* 30.7*
25-30 28.2 35.5% 29.8* 32.9* 31.6
Vidgji Average0-30 29.2 34.2 31.8 33.6 32.2
RS.05LSDy 05 1.97 1.75 221 1.57 1.70
Mo 5.7 9.8 21.9 19.8 14.5
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4. tabulaTable 4
Augsnes kapilra porainba Ec minimalas augsnes apsttes 2011.—-2014. g. rudefbo
Effect of minimum soil tillage, on capillare portysin autumn 2011-2014, %

Parauga nmemsanas Vidgji
dzilums, cm 2011 2012 2013 2014 Average
Samplingdepth
0-5 (K) 31.2 325 31.8 335 32.3
5-10 30.6 32.5 32.6 32.3 32.0
10-15 315 33.3 30.6 33.2 32.2
15-20 33.3 33.9* 29.5* 33.3 32.5
20-25 31.2 32.7 29.3* 32.3 314
25-30 315 32.7 28.8* 32.6 314
Vidgji Average0-30 31.6 32.9 30.4 32.9 31.9
RS.05LSDy 05 2.35 1.38 2.26 2.17 1.47
Mo 4.1 2.4 18.0 3.1 9.7

K — kontrole, ar ko sadzina grgjos dziumuscontrol
* — starpbas latiskas pie 95% ticathas Imepa differences are significant at 95% probability leve

Ja apiiko videjo kapilaro porainbu visa slani 0-30 cm K minimala ta tradiciorila augsnes
apstide gan pavasara, gan rudens periodos, tad kepoiskaitlisks \ertibas praktiski nemais:

minimala apstide pavasar- kapikra porainba 33.7%;

tradiciorala apstade pavasar- kapikra porainba 33.4%;

minimala apstéde rudeh— kapikra porairiba 31.9%;

tradiciorala apstade ruden— kapikra porainba 32.2%.

5. tabulaTable 5
Augsnes kapiiras poraifbas izmajas tradicioala un mininala augsnes apsitle aramlarta
vegetacijas periodos 2011.-2014. g.
Change in plow layer on capillare porosit in thetamn and spring in conventional and minimal
soil tillage, +, %

Augsnes apstide Soll tillage Vegetﬁcua; perioda
N In the growing season
Varianti / parauga ————
- S tradicionala/ o L
nonemsanas tradicionala / L tradicionala minimala
. P minimala
dzilums, cm minimala _ pavasaif/ pavasail/
. rudent - -
Variants / pavasaf conventional/ rudent rudent
Samplingdepth conventional/ L ; conventional in | minimal in the
- . : minimum in the : :
minimum in the spring the spring/autumn| spring/autumn
autumn
0-5 (K) -1.2 +0.8 +1.2 +2.9
5-10 +0.5 +0.2 +1.7 +1.4
10-15 - 05 +1.3 +0.4 +2.2
15-20 -04 -0.2 +0.9 +1.1
20 - 25 -0.2 -0.7 +2.1 +1.6
25-30 0 +0.2 +1.2 +1.4
Vidgji Average -0.3 +0.3 +1.2 +1.8
0-30

K — kontrole, ar ko sadzina grgjos dziumuscontrol

Secirajumi

1. Mineralaugsres kapibrajai poraifibai un tilpummasai ir cieSa saitza.
2. Korelacijas koeficients starp augs tilpummasu un kagito porainbu mininalaja apstade ir
augsts: 0.95, bet tradiciaglaja apstide zenaks: 0.60.
3. Bliva augsg ir augsta kapira porainba, idz ar to te§ trukst gaisa saju sisEmas un
mikroorganismu noriiai dartibai.
4. Minimalaja augsnes apguie virsgja 0-5 cm uzirdiataja dda kapilarajai poraifbai vairuna
gadjumu ir materatiski augsiki raditaji neka dzilakos shnos.
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5. Kops 2009. gada uzktajos pEtijumos virspugjia minimalaja augsnes ap$ile, saidzinot ar
ikgackju tradicioralo arSanu, kapira porainba 0—30 cm ghi praktiski maifjusies maz.

Izmantota literatara

1. Karklin$ A. (2012) Zeme, augsne,aslojums.A. Karklina red. Jelgava: LLU. 477 Ipp.

2. Krogere R. (1983). Augsnes apstes sistmas. No: Zemkopbas S. Pogodina red. iBa:
Zvaigzne, 228.-271. Ipp.

3. Melngalvis 1., Lieph$ J., Ausmane M. (2001). ArSanasldmia samazisanas ietekme uz
augsnes agrofizitajam ipadbam un graudaugu razéAgronomijas ¥stis,Nr. 2, 103.-107. Ipp.

4. Nikodemus O., BrklinS A., Klavins M., Melacis V. (2008). Augsnes ilgga izmantoSana
un aizsardiba. No: Augsnes fizidas ipaSbas. O. Nikodemus red. iBa: LU Akadmiskais
apagids, 81.-90. Ipp.

5. Ruza A., Berzins A., Ausmane M. (2011). Effect dhimums tillage on soil sustainability.
In: Book of abstracts24™ NJF Congress and"2Nordic Feed Science Conference ,Food,
Feed, Fuel and Fun. Nordic light on future land asel rural development’held in Uppsala,
Sweden, June 14-16, 2011. Ed. by J. Hultgren, PssBe, E. Nadeau, F. Fogelberg. NJF
Report, Vol. 7, No. 3, p. 224.

6. Ruza A., Brzin§ A., Ausmane M., Melngalvis I., Sprincina A. (201Ka labak apstadat
augsni — minirali vai tradiciorali? AgroTops Nr. 3, 36.—38. Ipp.

SLAPEKLA MESLOJUMA IETEKME UZ FOSFORA IZMANTOSANOS ZIEMAS
KVIESIEM

EFFECT OF NITROGEN ON PHOSPHORUS RECOVERY BY WINTER/HEAT

Inara Liperite’, Aldis Karkli n&', Antons Ruz&
Y LU Augsnes un augu zZitgu institits, >LLU Agrobiotehnoldjjas instifits
Inara.Lipenite@llu.lv

Abstract. Phosphorous turnover in agricultural soils has Wiggronomic and environmental
importance. Therefore relevant studies were peréaturing 2009—2012. Field experiments with
winter wheat varieties ‘Bussard’ un ‘Zentos’ weaareed out in two places in Latvia. In each trial
treatments were compared starting from unfertilizéettilized with PK, as well as PK with
increasing nitrogen input: 30, 60, 90, 120, 1500 kd 210 kg HAN (ammonium nitrate). In
experimental farm ,Peterlauki” experiments were gad out on Endoprotocalcic Chromic
Stagnic Luvisol (Clayic, Cutanic Hypereutrig, silty clay loam/clay; organic matter (OM)
20-31 g kg, pH KCI 6.6-7.0 and medium phosphorous and paiassiontent easily utilized by
plants. In Stende experiments were carried out omri& Stagnic Retisol (Cutanic, Drainic,
Loamic), sandy clay loam; OM 21-23 ¢g'kgH KCI 5.8-6.7, and high to very high phosphorous
and medium potassium content. PK application réesll plots (except no fertilisation) included
30 kg ha P,Os and 90 kg ha K,0. Phosphorous utilisation from soil resources dedilisers
applied were studied and are discussed in this pagmher soil phosphorous uptake by winter
wheat as well as its relatively high apparent reexyvwas obtained in Peterlauki. Application of
PK fertilizers without nitrogen showed small effentphosphorous uptake by wheat. A significant
increase of phosphorus uptake in Stende was olikdoyeincreasing nitrogen rates up to
120 kg hd N. As regards “Peterlauki’, only applications of03and 60 kg ha N showed a
significant increase of phosphorous uptake.

Key words:wheat fertilization; plant nutrient recovery; N tplant dressing.

levads

Augu barbas elementu izmantoSanas efeldbeitir viens no jad@umiem, kas Kist aizvien
aktualaks. Arvien vaiBk petjjumu apliecina: lieli augu b#vas elementu daudzumi, rjogtot
aplartgja vide, negalvi ietekn® tas kvalitati. Tacu tikpat svaigi ir tadi aspekti E minealmeslu
cenu nemigs pieaugums un saraZetprodukcijas cenu asstibas (Roberts, 2008).
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