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pietiekami elaggam, paredzot vaficijas atkaiba no vesefaicijas perioda apskliem; atbilstod
l[imen an jauztur augsnes aubh, lai veiksmes gadaugstas razas nodro&anai graudaugiem
batu papildus gipela rezerves.

Petijuma rezuliti tika izmantoti, lai atjaunotu augu bbas elementu iznesesa laf
mesloSanas vajadlzas normavus Latvia, kas ir nepiecieSami galoSanas pho3anai (Kirklinsg,
Ruza, 2013). Sadzinot ar iepriek§iem NPK iznesu publigumiem (Karklins, 2001;
Lauksaimnietbas kultiru..., 1992; fperte, Karklins, 2001), tika veiktas atbilstoSas izges, jo,
mainoties Birném un pilnveidojoties agrotehnikai, mamaf razakimiskais sagws.

Secirajumi

Ar lauka izngginajumu paidzbu, kas 41z 5 gadus vienlaikus tika veikti vakas viets
Latvija, tika noskaidrota optiata slapekda norma rudziem, vasaras kvieSiem un vasaras mieZie
Optimizaciju var veikt atbilstoSi noteiktam kettijam, kuru lauksaimnieks izvirzaaknoteicoso. Tie
var hit: maksinali iegistan® raza, maksidls prot@na saturs graudos, i€pmi pilnigaka
méslojuma izmantoSa@&s vai af pec iesgjas liekka atdeve no katra pieliefotslapeka
mine@lmeéslu firvielas daudzuma. No ggdéja var atvasiat slapela nEslojuma lietoSanas
ekonomisko efektivitti.
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TILPUMMASU ARAMK ARTA
EFFECT OF MINIMUM AND CONVENTIONAL SOIL TILLAGE ON BULK DENSITY
IN THE PLOUGH LAYER
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Abstract. The traditional soil tillage is one of the moseegy consuming operations. Substitution
of ploughing with different minimum treatmentsdsmomically advantageous since it saves fuel by
40 — 60% and eliminates compaction of the soildgnvy agriculture machinery. Many farms apply
minimum soil tillage because it saves working tand the number of passes across the field. The
aim of the study was to determine the effect ofrmim soil tillage on soil bulk density during the
spring — autumn period in comparion with the traatial soil tillage technology which is used by
many farms. The soil bulk density in the ploughetayas determined with capillary porosity
applying an impregnation method in both treatmewith traditional and minimum tillage.
Certified cylinders with the capacity of 100 tamd the height of 5 cm., sampling depths: 0 — 5;
5-10, 10 — 15, 15 - 20, 20 — 25 and 25 — 30 cre wsed. Soil bulk density had been determined
in spring - 2 weeks following drilling or soil @ge, as well as in autumn - after harvesting. The
mathematical analysis of data was performed with Wariance analysis method used for the
calculation of the last significant difference J8ssat confidence interval J3s and variant impact
indicator #%, expressed in %. On the whole, soil bulk densigpring at the depth of 5 — 20 cm
was relatively lower following the traditional sdillage than following the minimum tillage, but at
the depth of 20 to 30 cm the results were simildinen analyzing the changes of soil bulk density
in spring in treatments with soil shelling at thepth of 0 — 5 cm (minimum tillage), significantly
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higher soil bulk density in deeper soil layers cbble observed already 2 weeks following the
tillage, if compared with 0 — 5 cm layer, because top soil was loosened more intensively, but the
deeper layers of soil were compacted. It createddsable conditions for seed germination due to
the loose surface and dense seed beds thus ensheir@gcess of moisture to crop seeds resulting
in yield increase.

Keywaords: agrophysical properties, minimum tillage, convenél (traditional) tillage, bulk
density, plough layer.

levads

Augsnes tradiciofla apstéde ir viens no energoietilgakajiem augsnes apattes veidiem.
ArSanas aizaBana ar lof$anu vai citiem miniglas apstides veidiem ir ekonomiski izdea —
ietaupa degvielu pat par 40 — 60%, &dvsmagsvara tehnikas biigtSo ietekmi uz augsni.
Augsnes sabléSaris ir probEma, ar kuru 3odien irajekinas lauksaimniea. Intensvaja
zemkopba ar augstu humusa saturu un augu aizsaadzidzelu lietoSanu galvenais augsnes
apstades uzdevums palieks agrofizilkilo ipa3bu, t. i.,idens un gaisa rehu, reguéSana. Lieika
probEma Eiropas, t. sk. atatvijas, smagap augsBs ir parmerigs to bivums gan aranita, gan
zem #s. Latvig malaino auggu tilpummasa iedrojami garsniedz optiralo. Lai uzlabotu augsnes
blivumu tradicioali veic arSanu, ko msdieris dazdu iemeslu @ aizstj ar seklu apsadi.

Petijjuma nerkis ir noskaidrot virspugas mininalas apstides ietekmi pavasara — rudens
periodi uz augsnes bBlumu aramkrta un & izmaipam saldzingjuma ar augsém, kur lietota
tradiciorala kultiraugu aud&Sanas tehnofgja. Ka augsnes blumu raksturojoSais aditajs
izmantota augsnes tilpummasa.

Materi ali un metodes

Augsnes tilpummasu ara@rka noteica kop ar kapiro porainbu, lietojot piegcinaSanas
metodi. Rtjjumos izmantoja 5 cm augstus 100°aitindrus. Paraugu memsanas diimi izvélati,
ieverojot 5 cm atstarpi: 0 — 5; 5 —10; 10 — 15; 18%+20 — 25; 25— 30 cm.

Augsnes tilpummasu noteica pavasar rudem 2 nedlas @c <jas.

Kultaraugu sortiments augu mpaipa gadiem bija daudzvegs: ziemas un vasaras kviesi,
ziemas un vasaras rapsis, ziemas un vasaras mgZiar to augsnes tilpummasasiitajs ir
vidgjais no vaigkiem mirgto kultiraugu audzSanas laukiem, kas veidojies augu aai proces
Sadu dabisku, nesistertisku augu maiu izvélgjas spedili, jo tada nedz kit saimnietbas ar
at&irigu pa gadiem kuitaugu roiciju.

Rezultati un diskusijas

Vairums autoru uzskata, ka miakwugs@m tilpummasa 0.9 — 1.1 g émvrtgjama ki
irdena, 1.1 — 1.3 — v@i bliva, 1.3 — 1.4 — bVa, bet >1.4 Joti bliva (Krogere,1983IIymonuH,
1984; Vuans, 1990; Nikodemus u. c., 2008arKlin3, 2012.). Datu mateatiskai iz\erteSanai
lietoja vienfaktora dispersiju anai, apgkinot robeZstarjpu un variantu ietekmes gk 1o,
izteiktu %.

Zinatnieki uzskata, ka bla augse ir samaziata nekapira porainba, idz ar to teg trakst
gaisa, no sibeKka nepietiekaiias cieS augu saknes, bet visikair aero mikroflora, kas narda augu
atliekas. Pasliktiis adens infiltacija, kas rada gymerigu mitrumu augsnes viralia, bet sausuma
periodos @rojamsudens tikums dzakajos sinos. Palielias pretesba saku augSanai un augsnes
apstades darbakiem.

Augsni uzirdinot, § negavas pabdibas samazits, ta&u efekts nav ilgstoss. LLU Laukkidgas
katedras iz@ginajumos rudenart laulka jau Ec gada tilpummasa 10 — 20 cm hieugsnes ahi
sasniedza 1.38 — 1.40 g &nTris gadus nedtaugs@ Sis Bditajs bija 1.41 — 1.42 g cfh bet piecus
gadus ilga tikai minirila apstide, saldzinot ar ikgadju arSanu, augsnes tilpummasu aramaknav
pasliktirgjusi (Melngalvis u. c., 2001).

Augsre notiek dabiski hiveSaras un paSuzirdiasaras procesi. Augsni bl pati &s masa — ar
laiku uzirdirata augsne dabiski satsjas. So procesu pastiprindens iedariba: augsnes tlaas tiek
ieskalotas nekapllajas poBs, saku efs, plaigs u. t. t. Kailga ir af struktiras agregtu nardisaris,
lietus pilieniem triecoties pret augsnes virgk, ka aif augsnei sasalstot un askot. Augsnes struitu
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negalvi ietekn® lielas minefilméslu devas, fida satura samazgearas, augu maia bez zlaugiem vai
pat lahibas & monokultiras audzSana.

Vienlaicigi augsi notiek at paSirdiriSaras, ko rada augsnes sasalSana, augu saknes, augshes
fauna, nalaino augéiu apjoma izmaias mitruma iedatbas rezufita, pscaugu atliekas u. c. faktori.
Augsnes apstde tikai papildina $os procesus.

Pec tradiciorilas augsnes apsttes pavasal — 5 cm d4una sistenatiskas izmaias gfiti
pieradamas, jo 3 gadudtijumi ir nepietiekami, lai gan agda apstde virskirta mingtaja dziluma
uzrada liebku tilpummasas pieauguma tendenciicsahot ar mininalo apstadi (1., 2. tabula).

Lidz 20 cm ddumam augsnes tilpummasa pavagac augsnes tradiciatas apstdes ir
mazika neld pec minimalas apstides, turpretim no 20 — 30 cm Hmnha & varEtu tuvoties pc
minimalas augsnes apattes ie@tajiem @ditajiem.

Analizgjot augsnes araraktas tiljpummasas izmgas 2011. — 2013. gad0 — 30 cm
dziluma pavasar, kur augsnes virgkta 0 — 5 cm d4uma veikta tikai lohSana (minirala apstide),
visos gados un visos damos sastopama palieita un matertiski pieradita lielaka tilpummasa
dzilakos augsnes &jos saldzinot ar 0 — 5 cm diimu, kas 2013. gadsakot ar 15 cm, prsniedza
pat 1.70 g cm (2. tabula.). Bc daudzu autoru atzinumienfid® augsu tilpummasa var ierobezot
mitruma piekuvi kultaraugiem, kas var ot nepietiekams turpakai to augSanai un adtibai
(Krogere,1983; Melngalvis u. c., 2001; Nikodemus u2008; Karklins, 2012).

Ar1 triju gadu vidgjie aritmétiskie dati par augsnes tilpummasacpveikias mininalas
apstades nofida uz mateatiski parliecinoSu ieprieks teikto. Toties 2013. gada pava®inimala
apstade augsnes vigla tilpummasa 20 — 25 cm daima sasniedza pat 1.72 g @én(l., 2.,
5. tabula).

1. tabulaTable 1
Augsnes tilpummaseep tradicioralas augsnes apsattes 2011. — 2013. g. pavasar
Effect of Conventional Soil Tillage on Bulk DengitBpring 2011 — 2012y cm®

Parauga naiemsanas d4dums 2011 2012 2013 Vid g
Depth of samplingcm Average
0-5(K) 1.40 1.38 1.60 1.46
5-10 1.53* 1.49* 1.64 1.55*
10-15 1.55* 1.45* 1.64 1.55*
15-20 1.60* 1.51* 1.66 1.59*
20-25 1.68* 1.59* 1.71* 1.66*
25-30 1.64* 1.64* 1.73* 1.67*
Vidgji Average0 — 30 1.57 1.51 1.66 1.58
RSo.05 0.06 0.06 0.08 0.06
Mok 48.0 52.8 22.7 52.3

2. tabulaTable 2
Augsnes tilpummasaep minimalas augsnes apsttes 2011. — 2013. g. pavasar
Effect of Minimum Soil Tillage on Bulk Density jrifg 2011 — 2012y cni®

Parauga napemsanas ddums 2011 2012 2013 Vid gji
Depth of samplingcm Average
0-5(K) 1.40 1.40 1.45 1.42
5-10 1.61* 1.565* 1.69* 1.62*
10-15 1.62* 1.61* 1.68* 1.64*
15-20 1.59* 1.60* 1.71* 1.63*
20-25 1.65* 1.66* 1.72* 1.68*
25-30 1.66* 1.64* 1.70*% 1.67*
Vidgji Average0 — 30 1.59 1.58 1.66 1.61
RS.0s 0.05 0.06 0.06 0.04
Mo 50.3 55.3 59.3 83.2

K — kontrole, ar ko sadzina frgjos dziumus;

*) — starpbas litiskas, satizinot ar kontroles variantu pie 95% ticglas tmepa.
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Darka matenatiski izvertéta un salzinata augsnes tilpummasaeq tradiciorilas un
minimalas augsnes apstites pavasaun rudeh (5. tabula). Bc ieditajiem rezulitiem jasecina, ka
minimalaja apstade intengvak tiek uzirdirats virgjais 0 — 5 cm @his, bet saVets apakgjais.
Tas rada lalaligus apgtklus €klu digSanai — nodroSina irdenu visstu un bivu sklu gultni, &
veicinot mitruma piekiSanu pa kapitiem fidz kultiraugu gklam (Ruza u. c., 2011).

Turpnikaja datu anake tiek saidzinatas augsnes tilpummasas iz araméirta ruden
safdzinot tradicioslas un mininalas augsnes apsttes (3., 4., 5. tabula). Sagadjuma anatzei
paKauj piecu (2009. — 2013.) gadu reitus, k& aid apgkinata vidgja tilpummasa pa aranasii
dziluma lidz 30 cm. Apakdos augsnes &hos tilpummasaak izlidzinaties fgc tradicioralas, gan
an minimalas augsnes apsttes un ir 1.60 — 1.67 g ¢intatad biva (3., 4. tabula).

Ruden tradiciorila augsnes ap&ule augsnes virgkta 0 — 5 cm d4uma bija verojama
palielinata augsnes tilpummasa, bet 10 — 20 cnmudd ta samazifajas par aptuveni to pasu
lielumu un izidzinajas 20 — 30 cm 8hi gan g@c tradicioralas, gan miniralas apstades (3., 4.,

5. tabula).

3. tabulaTable 3
Augsnes tilpummaseep tradicioralas augsnes apsiles 2009. — 2013. g. ruden
Effect of Conventional Soil Tillage on Bulk DengityAutumn 2011 — 2018, crmi®

Parauga nmem3anas

dzilums 2009 2010 2011 2012 2013| VA
. Average
Depth of samplingcm
0-5 (K) 1.25 1.60 1.50 1.48 1.50 1.47
5-10 1.36% 1.60 1.61% 1.58% 1.54 5
10 - 15 1.36% 1.59 1.63* 1.56 1.56 1.54%
15 — 20 1.32 1.59 1.71% 1.56 1.62% 1.56%
20 — 25 1.44% 1.68* 1.72*% 1.56 1.68* 1.63*
25— 30 1.60* 171 171 1.66% 1.63* 1.66*
VIDEJI Averaged — 30|  1.39 1.63 1.65 1.57 1.59 1.57
RSo0s 0.11 0.06 0.06 0.09 0.07 0.06
o 71.6 24.9 49.3 34.2 27.8 29.9

4. tabulaTable 4
Augsnes tilpummasaep mininalas augsnes apattes 2009. — 2013. g. ruden
Effect of Minimum Soil Tillage on Bulk Density intdmn 2011 — 2012} cni®

Parauga nqpemsanas

dzilums 2009 2010 2011 2012 o013 | Viddi
. Average
Depth of samplingcm
0-5(K) 1.21 1.61 1.50 1.45 1.42 1.44
5-10 1.44* 1.67* 1.65* 1.66* 1.57* 06
10-15 1.55* 1.67* 1.68* 1.65* 1.66* 16
15-20 1.55* 1.66* 1.65* 1.62* 1.65* B6
20-25 1.57* 1.71* 1.70* 1.70* 1.64* 56
25-30 1.62* 1.74* 1.69* 1.66* 1.64* 76
Vidgji Average0 — 30 1.49 1.68 1.65 1.62 1.60 1.61
RSo.05 0.11 0.05 0.05 0.08 0.07 0.06
N 69.6 34.3 49.0 37.9 40.2 53.1
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5. tabulaTable 5
Augsnes tilpummasas izmais aramirta ruden un pavasamec tradicioralas un
minimalas augsnes apsttes
Change of bulk density in plow layer in autumn apdng in conventional and
minimum soil tillage+ g cm®

Parauga Ruderi / pavasai Tradicionala / minimala
nopemsanas Autumn / Spring Conventional / Minimum
dzilums Depth of tradicionala minimala rudent pavasaf
sampling,cm conventional minimum autumn spring
0-5(K) +0.01 +0.02 +0.03 + 0.04
5-10 —-0.01 —0.02 —0.06* —0.07*
10 - 15 -0.01 0 —0.10* —0.09*
15- 20 —0.03 0 - 0.07* —0.04
20-25 —0.03 —0.02 —0.03 —0.02
25-30 -0.01 0 -0.01 0
Vidgji, Average 0.01 0 - 0.04 -0.03
0-30
RSo.05 0.06 0.05 0.06 0.05
Mok 41.1 68.2 415 67.8

K — kontrole, ar ko sadzina frgjos dziumus;
*) — starpbas hitiskas, satizinot ar kontroli.

Secirajumi

Pavasaraugsnes virskta 0 — 5 cm d3uma pec mininalas apstides tilpummasagditajs
bija zemaks nelkk pec tradicioralas apstides. Mininalaja apstade intensvak tiek uzirdirats
virsgjais 0 — 5 cm augsnesasls, bet salivéts apak§jais, kas rada laleligus apgiklus €klu
digSanai: irdenu virgitu un bivu <klu gultni, & nodroSinot mitruma un gaisa plakanu idz
kultaraugu sklam.

Pavasartulit pec augsnes tradiciatas apstides augsnes tilpummasa 5 — 20 cnjutha ir
relatvi mazka nek pec minimalas apstides, turprat20 — 30 cm dzuma ta sak tuvoties Aditajam
p&c minimalas augsnes apsttes.

Piecus gadus ilga virsptja minimala augsnes apgtle, saidzinot ar ikgadju tradicioralo
arSanu, tilpummasu nav paligljosi — augsnes hlums praktiski nepalielias, idz ar to augsnes
apstades minimaliicija ir pidaujama.

Pavasar ka ai rudens periodl vidgjas tilpummasas izmaas 0 — 30 cm diima, lietojot
mingtos augsnes apsties veidus, ir nendzigas: [@c mininmalas apstides: pavasar— 1.61;
ruden — 1.61; jgc tradiciorilas: pavasar— 1.58; rudeh— 1.57 g cr.
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ZIEMAS KVIESU SL APEKLA PAPILDM ESLOSANAS VEIDU SALIDZIN AJUMS
INTEGR ETA AUDZESANAS SISTEMA
COMPARISON OF WINTER WHEAT NITROGEN ADDITIONAL FERTILIZER FORM
WITHIN THE INTEGRATED PLANT NUTRIENT MANAGEMENT

lize Skudra®, Antons Ruzd
!SIA ,Latvijas Lauku konsuifciju un izgitibas centrs™Latvijas Lauksaimnigbas universitte
ilze.skudra@llkc.lv

Abstract. Starting from 2014 the farmers in Latvia will ireplent the Integrated Plant Nutrient
Management the aims of which include the use ofemt$ in a more rational way (yield-targeted,
site and soil specific), the understanding of thierirelation of different nutrients, the use of the
combinations of mineral and organic fertilizers,ettprovision of nutrients on a cropping-
system/rotation basis. A field experiment of wintleat (Triticum aestivum L.) variety ‘Kranich’
was designed to study the effect of different audit top dressing nitrogen fertiliser rates and
forms on grain yield and quality within the intetgd nutrient management system. The field
experiment was carried out in cultivation loam gifithe Research and Training Farm “Vecauce”
of the Latvia University of Agriculture. There weBevariants with different nitrogen fertilizer
rates: NO, N85, N153, N175 with sulphur 18 kg'hs180 (rates determined by nitrogen tester)
and N187 kg hA The highest winter wheat yield (7.84 t'havas obtained in the variant N175
with sulphur. The increase of yield was obtainechityogen fertilizer up to norm N152. Further
increase of nitrogen fertilizer did not ensure grsficant increase of yield. The obtaining of grain
that would meet the requirements set for the fomdngquality was ensured by the nitrogen
fertilizer norm starting from 175 kg Ha

Keywords:winter wheat, nitrogen, fertilizers

levads

Sakot ar 2014. gadu, LatdijjaievieS kultiraugu integttas audzSanas principi, kas nosaka
lauksaimnietbas produktu razoSanu ar vidi sagjd%m meto@m, samazinot un optinépt augu
aizsardas tdzeu un mineflméslu lietoSanu. Kuitraugu integta audZSara batiski ir
nodroSiat augam nepiecieS@as batbas vielas optialas razas ieguvei, lietojot sabalais
méslojumu noteikd augu afisibas stadjj. Integeta mésloSanas sisina pamatojas uz augu bzas
vielu izmanto3anu raciats veida, t. i., optinéla raZasimepa nodroSiaSana, audsanas vietas un
augdu ipatnibu ieveroSana, datdu batbas elementu mijiedaitas izpratne, b#ras elementu
izmantoSana, i@vojot augu maju (Royet al.,2006).

Audzejot ziemas kvieSus, viens noitiskakajiem razu ietek@gjoSiem faktoriem ir
minedlmeslojums, itipasi sipela neslojums. DaZdos apkrtejas vides apgklos ar slapela
meslojuma iedartba uz augu ir ak¥riga. Ta ir viegli pama@ama jau diz psc méslojuma lietoSanas.
Augu argjo paZmju izmaipas liecina ar par augos notiekoSo procesarygrtibam. Bafbas
elementu defitta vizialas pazmes vislabk var norot vien veetaivas augSanas periadka an
reprodukivas augSanasafe, kad \arpas veidojas graudi.d vaiaku autoru datiem, fotosiezes
pigmentu daudzums lap zirema meéra raksturo auga agdi ar mineélelementiem (Barraclough,
2001; Marschner, 1995). CieSa kadgjla konstatta starp sipela un hlorofila saturu auga @
(Shadchina and Dmitrieva, 1995jd2 ar to hlorofils ir atisks &ditajs skpeda umemSaa no
augsnes. Viens no veidiema loperalvi diagnostiét slapelda nepiecieSathu au@, ir izmantot
slapela testeri ,SPAD-502", kura daittas princips pamatojas uz atilae starp slpekda un
hlorofila saturu augy(Markwell et al, 1995).
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