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Abstract. Associations of microorganisms are an importanmhponent of soil biotic communities.
Their efficiency is influenced not only by usedarahand organic fertilizers, but also by tillage
and crop species. Organic matter accumulation arodeposition affects the amount of available
nutrients and soil properties. The amount of nuitsein the soil and therewith crop yield is closely
related to the diversity and activity of soil orgems. Activity of microorganisms can be judged
directly by decomposition of organic matter intéypsind enzyme activity in the soil. Hydrolytic
enzyme activity in the soil indicates the intensitynineralization of organic matter. Experiments
were carried out to analyze conventional and mimntillage effects on soil microbial processes.
Soil samples for assessing cellulose degradatidengity and hydrolytic enzyme activity were
collected twice or four times during the vegetatpmniod at two soil depths {00 cm and 1620
cm). It was found that the cellulose activity aEnmorganisms in the soil differs depending on
meteorological conditions of the year. Minimalljletil fields (reduced tillage) compared with
conventional tillage (ploughing) maintained plargsidues over the soil surface and created
favourable conditions for microorganisms which dedg different organic substrates. However,
the surface soil is more exposed to fluctuations eofvironmental conditions. Balanced
mineralization and humification process is crudial sustainability of soil fertility.
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levads

Mikroorganismu asoaécijas ir noZmigs augsnes biocenozes komponents, kuruilozsb
efektivitati var ietekn@t ne tikai lietotais miné@tais un organiskais &slojums, bet araugsnes
apstades veids un kuitaugu maja. Organisks vielas uzkiSaras vai sadafaras ieteknd augiem
pieejamo babas elementu apjomuz laif augsnespadbas. Baibas elementu daudzums augsin
lidz ar to ar kultaraugu raza ir cieSi saisd ar augsnes mikroorganismu daudzimidun to
darlibas intensiiti (Deng, Tabatabai, 1996).

Par mikroorganismu daitas aktivifiti var spriest gan tieSi ép organisks vielas
sadaiSaras intensiites, gan enmu aktiviites augs@& Hidrofitisko enzmu aktivitite augsa
liecina par organigs vielas mineralixijas intensiti. Augsre noKast dazdi hidrofitiskie enzmi,
kuri piedafis daudzveitju savienojumu kelSaa. EnZmi ataino baldriju, stnu, augu saku
fiziologisko aktivitati, tadgjadi raksturojot C, N, & af citu noZmigu elementu plsmu
biogediimiskag cikla. Mala vai organisko vielu (humusa) ldgas var saidties ar enimiem,
tadgjadi ietekngjot to aktiviati. Mala un humusa-efimu kompleksi veido ilglaigus notuigus
augsnes katalskos komponentus. Tanso kompleksu uzdita enzingtiska aktivitate ne vienrar
korek ar mikroorganismu skaitu un biomasu (Mikanetal, 2009).

Mikroorganismu aktiviite augsd atkaiga ne tikai no vides faktoriem. Augu sak
izdalijumi ietekn® augsnes mikroorganismu kvantitat sasivu un aktivititi. Sakgu izdatjumi var
satuet dazdus oghidratus, organisks un aminoskbes. Audgjot kultaraugus majas vai
bezmahas sistma, izmairgs af mikroorganismu dafbas intensiite un metabolisms (Parmar,
Dardarwal, 1999; Sturz, Christie 2003).

lekartotaja staciodraja lauka izngginajuma ar tradicioalo un mininalo augsnes apaili
un daZdu laukaugu raciju tika pstita celulozes saddbras intensiite un hidroitisko enzmu
aktivitate augsa.

Materi ali un metodes

Izméginajumi veikti Jelgavas novad macibu un @tijumu saimnietba ,Péterlauki”,
Pdos. Izngginajuma lauk ir virsgji velenglejota (GLu) smilSma augsne, humusa saturs
20 g kg', pH KCI 6.8.
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Celulozi sadaloSo mikroorganismu ddod nowrtéta izneginajuma ar diviem augsnes
apstades variantiem — tradiciato — arot 22—24 cm dizinma un mininalo — apstidajot ar disku
lobitaju 10-12 cm dii. Parauginemti 0—10 un 10-20 cm daima, ejot pa laugia diagoali. Katra
laucina koggjais augsnes paraugs veidots no 15-20 gandem.

Hidrolitisko enzmu aktivitates noerteSanai 2012. un 2013. gadugsnes paraugi igkti
cetras reizes \efacijas period. Celulozi sadaloSo mikroorganismu aktitéts noerteSanai
augsnes paraugi iakti divas reizes gad Izmgginajuma ieklauti varianti ar un bez augu mas.
Pirmaj un otrafi izméginajuma laucha audzja tikai ziemas kvieSus, tredajin ceturtej laucina
2012. gad audzja ziemas kvieSus, bet 2013. gad attieGgi ziemas rapsi un vasaras rapsi.
Pirmag un ceturtaj izmeginajumu variani augsni apsidaja arot, bet otrais un treSais lapki
apstadats ar disku lottaju.

Augsnes hidratisko enzmu (protazes, ligzes, esteézes) aktiviite noteikta pc
fluorescendiaceifita (FDA) hidroizes intensiites, ko nosaka spektrofotometriskcpreidot INTF
daudzuma (ug INTF fsausas augsnes 24){Schnurer, Rosswall, 1982).

Celulozi sadaloSo mikroorganismu ddod noteikta, izmantojot linu audumu. Audums
sagriezts vieidos gabalos un katrs gabals riésgy un ievietots trauk ar augsni. Katra
izmgginajuma varianta traugi ievietoti seSi auduma gahgli Péc inkulkacijas perioda
mikrobiologiski nesadata auduma gabali izpemti no augsnes, izééti un noserti. Rezulats
izteikts ka celulozes sad@ianas pape procentos.

Rezultati un diskusijas

Mikroorganismu aktiviiti augsmi ietekne ne tikai meteorolgiskie apsikli, bet ar augsnes
apstides veids un audtie kultiraugi. Saldzinot celulozes sadahras palipi, konstattas
statistiski litiskas atRiribas starp variantiem. Akiika celulozi sadaloSo mikroorganismu dheb
augsnes virgkta konstagta izmeginajuma lauchos, kur augsne arta un 2012. gaadidzti ziemas
kvieSi, bet 2013. gad- rapsis (1. att.). 2013. gadelulozes sad@anas intengite visos variantos
bija zenaka nek 2012. gadl.

To var skaidrot ar akfrigiem meteorolgiskajiem apsikliem, jo 2013. ga@lno apfla lidz
septembrim nokrigu bija mazk neld 2012. gad. Kaut ar veicot augsnes minigto apstadi
virskarta saglaljas liekks augu atlieku apjoms, to mikrobigieka sadaiSaras notiek ar sarstigu
intensitti.
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1. att. Celulozes sadahris pakipe augsnes virakta (010 cm) mininali un konvencioali
apstadatos laukos: 1 un 2 bezmanas gjumos ziemas kviesi, 3 un<4augmana 2012. g. ziemas
kvieSi un 2013. g. rapsis.

Fig. 1. Cellulose degradation intensity soil undeduced und conventionelly tilled in the soil
upper leyer (810 cm): 1 and 2- winter wheat fields without crop rotation, 3 and-4ields with
crop rotation winter wheat (2012) and rape (2013).
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Nokrisgu trikums 2013. gad batiski ietekngja mikroorganismu aktiviti augsnes
virskarta. Dzilakaja augsnes 8hi celulozi sadaloSo mikroorganismu aktité visos variantos bija
lidziga un swrsfijas robeis no 12.87%itlz 13.44%. Turpreét2012. gad bija vaiak nokri%u un
temperaira tikai par 1-2°C grsniedza vidjo ilggactjo, tapec bija konstagjlama augsgika
mikrobiologiska aktivitate augsnes virgkta. Celulozes sad@laras intensiite s\arstijas no 27.40%
Iidz 30.77% (2. att.). Audto kultiraugu ietekme vaik izpaudis augsnes virgkta.
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2. att. Celulozes sadahras pakipe augsnes 20 cm sini minimali un konvenciogli apstiadatos
laukos: 1 un 2- bezmanas §jumos ziemas kviesi, 3 un4augmana 2012. g. ziemas kvieSi un
2013. g. rapsis.

Fig. 2. Cellulose degradation intensity in the soider reduced und conventionelly tilled in the
soil depth 1620 cm: 1 and 2 winter wheat fields without crop rotation, 3 ané-#ields with
crop rotation winter wheat (2012) and rape (2013).

Fluorescena diacetta (FDA) hidroizes intensitte raksturo vaitku hidrolitisko enzmu
(proteaze, lipaze, esteize) aktiviiti augs®. Minimali apstadatajos laukos (red@ta augsnes
apstide), saidzinot ar konvencicilo apstadi (arot) augsnes virgkta saglahjas vaigk augu
atlieku, tipec vaktu veidoties lab&igi apstkli tam mikroorganismu grugm, kuras sadala dadus
organiskos subgtius. Aktivizgjoties mikroorganismu daibai, augse nokast mikroorganismu
izdalitie hidroltiskie enzmi, kuri kataliZ dazdu organisko vielul&lSanu. & ka augsnes virgkta
ir vairak palauta maimgu vides apgklu ietekmei, var konstatt batiskas hidroitisko enzmu
aktivitates atgiritbas starp miniali un konvencioali apstadatajiem laukiem, k ai dazdos
augsnes dpimos. Augsnes virgkta augsika FDA hidroizes intensiite konstadta minimali
apstadatajos izngginajuma lauchos (3. att.). Augaka hidrolitisko enzmu aktiviate abos
izmgginajuma gados konstth ceturtag laucina, kur audzja ziemas kvieSus mg ar rapsi. Abos
augsnes shos augstka hidroitisko enzmu aktiviate bija 2013. gaal lesgjams, enammu aktivitti
ietekn€ja augstais nokrifl [imenis 2012. gada vagakad jinija nokri§u daudzums par aptuveni
20% mrsniedza ilggago limeni, betilija par aptuveni 50%. Diakaja augsnes ahi (10—20 cm)
starp izn@ginajuma lauchiem hitiskas atgirtbas nekonstaja, bet ar Sap dziluma 2012. gad
augsika FDA hidroizes intensiite bija ceturta laucipa (4. att.).
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3. att. FDA hidroizes intensiites izmajas veefacijas perioda laik augsnes virgkta (0—
10 cm) minimali (1 un 4) un konvenciati (2 un 3) aps@datos laukos: 1 un 2 — bezmas
sgjumos ziemas kviesi, 3 un 4 — augna2012. g. ziemas kvieSi un 2013. g. rapsis.

Fig. 3. FDA hydrolysis intensity changes in thel smader reduced (1 and 4) and
conventional tillage (2 and 3) in the soil uppeyde (3-10 cm) during vegetation period: 1 and-2
winter wheat fields without crop rotation, 3 and-4ields with crop rotation winter wheat (2012)
and rape (2013).
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4. att. FDA hidroizes intensiites izmanas veetacijas perioda laik augsnes 10-20 cmasi
minimali (1 un 4) un konvenciaii (2 un 3) aps#@datos laukos: 1 un 2 — bezmak §jumos
ziemas kvieSi, 3 un 4 — augmai2012. g. ziemas kvieSi un 2013. g. rapsis.
Fig. 4. FDA hydrolysis intensity changes in thd soder reduced (1 and 4) and conventional
tillage (2 and 3) in the soil depth 420 cm during vegetation period: 1 and-2vinter wheat fields
without crop rotation, 3 and 4 fields with crop rotation winter wheat (2012) arape (2013).
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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

Andris Berzins, Antons Ruza, Anita Sprincina, Malss Grinvalds,
Edgars Lankovskis, Artis Ozols
Latvijas Lauksaimniagbas universiite, Lauksaimniabas fakulite
andris.berzins@llu.lv

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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