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ZIEMAS KVIESU GRAUDU RAZA ATKARIBA NO AUGSNES DZILIRDINASANAS UN SEJAS
TEHNOLOGIJAM

Grain yield of winter wheat depending on soil deep ploughing and sowing technologies
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Abstract

Field trials were carried out in Latvia University of Agriculture (LUA) Study and Research Farm
(SRF) “Vecauce” during years 2001 to 2003. The effect of soil deep ploughing and sowing technologies on
yield and quality of winter wheat were studied on sod podzolic sandy loam soils with pHgc 7.0 and 6.5,
containing humus content 20 g kg™ (2001—2002) and 28 g kg (2002—2003), phosphorus 161 and 306 mg
kg" and potassium 119 and 418 mg kg of soil, respectively. Winter wheat was grown after clover —
timothy mixture. Fields were treated with herbicide Glifoss 3 7 ha™ after harvest of previous crop.

The following treatments were investigated in trial: Factor A — soil deep ploughing with “Kverneland
CLE” in the depth of 0 cm (untreated), 25, 35 or 50 cm deep.

Factor B — soil tillage with autumn ploughing 22—25 c¢m deep or sowing without soil reversing.

Factor C — sowing technologies: using disc driller with incorporation of mineral fertilizers (“Rapid
400 C”) or using anchor-type driller with rotary tiller and application of mineral fertilizers before sowing
(“Amazone AD-403 super”). The sward of previous crop was treated with serrate disc harrow 5—7 cm deep
in treatments with driller “Rapid 400 C used in direct sowing.

There was a shortage of precipitation from the second decade of April till the second decade of May in
all trial years. Very dry weather was observed in the year 2002 when from the third decade of July till the
end of October the total amount of precipitation was below 40 mm. Average air temperatures at the end of
September and at the beginning of October were higher in the year 2001. Particularly dry weather prevailed
in the autumn of 2002 complemented with rapid decrease of temperature from 12 °C in the second decade of
September till 2 °C in the second decade of October.

Data shows that the highest impact to yield diversity in the year 2002 was made by soil deep
ploughing but in the year 2003 — by factor B — soil ploughing or direct sowing. Soil deep ploughing in the
depth of 50 cm had significant effect to increase winter wheat yield. This treatment also reduced yield
diversity. Soil deep ploughing in the depth of 25 and 35 cm changed grain yield insignificantly compare to
untreated variant, but soil deep ploughing in the depth of 25 cm made even a decrease of grain yield in the
year 2003.

Increasing depth of soil deep ploughing resulted in decrease of yield diversity. There were no
significant differences between autumn ploughing and direct sowing in the year 2002, but in the year of
serious precipitation deficit (year 2003) direct sowing gave significantly higher yields with smaller yield
diversity. Winter wheat grain yield was by 20% higher in treatment with direct sowing compare to treatment
with autumn ploughing. Analysis of interaction of factors shows that soil deep ploughing had a significant
impact on negative effect of autumn ploughing during very dry years (year 2003). The same relationship was
detected in the year 2002 but was insignificant (P < 0.05). These results certify hypothesis that soil deeply
ploughed is no need for additional soil reversing. There were no significant differences between investigated
sowing technologies. Importance of soil deep ploughing changed depending on sowing technology and
weather conditions. Sowing with anchor-type driller with rotary tiller after ploughing made significant
increase of winter wheat grain yield in the year 2002, but in the year 2003 this treatment led to significant
decrease of grain yield. Intensive soil tillage in very dry autumn conditions (year 2002) caused a decrease of
winter wheat yield.
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Ievads

Pasaules laukkopibas praksé arvien plasak tiek izmantota graudaugu tiesa s€ja bez ieprieks€jas
augsnes apstrades vai arT konservéjo$a augsnes apstrade-séja. Sadi veikta labibu s&ja lauj ietaupit resursus,
nesamazinot graudu razas. To apstiprinajusi ari Latvijas Lauksaimniecibas universitates Laukkopibas
katedras iepriek$€jo gadu pétijumu rezultati (Lapin$ u.c., 2000; 2001). Latvija ped€jos gados zemnieku
saimniecibas arvien vairak tiek iegadatas labibu sgjmasinas, kas lauj minimalizét augsnes apstradi ziemaju
un vasaraju labibam, bet tas biezi tiek izmantotas tikai klasiskaja varianta, — s€jot ar velénas vai rugaines
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iepriek$€ju apversanu. Baltijas valstis petijjumi par augsnes apstrades-s€jas minimalizacijas jautajumiem ir
skaidroti Lietuva (Maiksteniene, 2000; Stancevicius et al., 2000) un Igaunija (Lauringson et al., 2001).
Daudzgadgji izméginajumi par augsnes dzilirdinasanas ietekmi uz augsnes ipaSibam (arT augsnes auglibas
dinamiku) veikti Vacija (Schréder et al., 1984).

Darba mérkis — sniegt vert€jumu augsnes apstrades un s€jas izpildes variantiem, kas varétu ietekméet
ziemas kvieSu razu un tas kvalitati.

Materiali un metodes

Lauka izm&ginajumi iekartoti LLU MPS “Vecauce” 2001.—2003. gada malsmilts velénu
podzolaugsné ar organiskas vielas saturu 20 g kg (2001—2002) un 28 g kg (2002—2003), augsnes
reakciju pHgar 7.0 un 6.5, kustiga fosfora saturu 161 un 306 mg kg, kustiga kalija saturu 119 un
418 mg kg, attiecigi pa gadiem. Analizes veiktas Agrokimisko pétfjumu centra, nosakot attiecigos raditajus
péc sadiem LR ZM standartiem: organiskas vielas saturu — péc LV ST ZM 80—97; pH — péc LV ST ZM
81—9; P,Os un K,O saturu — péc LV ST ZM 82—97, bet lipekla saturu — péc lipekla indeksa metodes ar
“Glutomatic™ iekartu. Ziemas kviesi audzeti péc abolina-timotina mistra. Lauks péc priekSauga novaksanas
smidzinats ar herbicidu glifosu — 3 7ha™.

[zm&ginajumu varianti:

Faktors A — dzilirdinasana (veikta 17.08.2001. un 09.08.2002.):
Al — 0 cm (kontrole);
A2 —25cm; A3 —35cm;
A4 — 50 cm + “kurmotajs”.
Faktors B — augsnes pamatapstrade:
B1 — bez augsnes apversanas;
B2 — rudens arums (22—25 c¢m).
Faktors C — s€jas tehnologija:
C1 — izmantojot disku s€jmasinu un mineralméslu (pamatmeslojuma) lokalu iestradi
(“Rapid 400 C”);
C2 — izmantojot enkurtipa s€jmasinu ar vertikalo frézi un mineralmeslu izkliedi pirms
séjas (“Amazone AD-403 super™).

Augsnes dzilirdinasana veikta ar agregatu “Kverneland CLE”, darba platums 3.6 m. Augsne arta ar
firmas “Overum” arklu 23.08.2001. un 12.08.2002. Séti ziemas kvieSi ‘Kontrast’, izs€jas norma
450 digtspgjigas seklas uz 1 m’. Sgja veikta 10.09.2001. un 24.09.2002. Pirms s&jas (23.08.2001. un
13.08.2002.) lietojot s€jmasinu “Rapid”, rugaini apstradaja ar roboto $kivju ecésam divas kartas 5—7 cm
dziluma. Ruden lietoti mineralmasli N¢P,cKso 300 kg ha™', bet pavasari — slapekla papildméslojums
amonija nitrata veida N 70 kg ha™', vegetacijai atjaunojoties, un N 70 kg ha” — kviesu 37. attistibas stadija.
Mineralmésli izklied&ti ar pneimatisko izklied&taju “Amazone”.

Nezalu ierobezo$anai izmantoti herbicidu maisfjumi lintirs 150 g ha’ + MCPA 750 0.5 / ha’
(23.04.2002.) un granstars 10 g ha”' + primuss 60 ml ha™ + kemivets 100 ml uz 100 / tidens (08.05.2003.).
Slimibu ierobezo3anai lietots fungicids tilts 0.5 7 ha™ (28.05.2002. un 06.06.2003.).

Raza novakta ar tieSo kombainéSanu (30.07.2002. un 09.08.2003.), izmantojot izm&ginajumu
kombainu “Hege 140”, ta parrékinata uz 14% mitrumu un 100% tiribu. Lipeklis noteikts p&c lipekla indeksa
metodes ar “Glutomatic” iekartu. Datu matematiska apstrade veikta, izmantojot trisfaktoru dispersijas
analizi.

Visos izméginajumu gados, sakot no aprila otras Iidz maija otrai dekadei, bija loti maz nokri$nu.
2001. gada rudent nokri$nu daudzums virs 80 mm bija septembra otraja dekadg€, bet péc tam lidz oktobra
beigam tas bija mazs (1. attels). Liels nokrisnu deficits bija vérojams 2002. gada, kad no jilija tresas lidz
oktobra otrajai dekadei kopgjais nokrisSnu daudzums bija mazaks par 40 mm. Diennakts vid&ja gaisa
temperattra atSkiribas nebija tik ievérojamas ka nokrisnu daudzuma. 2001. gada no septembra tresas lidz
oktobra otrajai dekadei gaisa vidgja temperatiira bija augstaka par 2002. gada raditajiem, kad izteikti mazo
nokrisnu daudzumu papildinaja ar1 krasa temperatiiras pazeminasanas, sakot no septembra otras dekades
(2. attels).
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2. att. Diennakts vidgja gaisa temperatiira, °C (LLU MPS “Vecauce” 2001.—2003. g.)
Fig. 2. Day/night average air temperatures, LUA SRF “Vecauce”, 2001—2003, °C

Rezultati un diskusija

Datu variéSanu noteicoSo faktoru ietekmes salidzinajums liecina, ka 2002. gada vislielako razu
variéSanu nodrosinaja augsnes apstrades varianti ar dzilirdinasanu, bet 2003. gada — ar augsnes apvérsanu,
t.i. ar arSanu vai atteikSanos no tas. Faktoru mijiedarbibas efektu ietekme konstatéta augstaka 2002. gada
(1. tabula).

Augsnes dzilirdinaSanas dzilums (50 cm) rudeni bitiski palielindja ziemas kvieSu graudu razu,
vienlaikus samazinot razas datu variéSanu. Augsnes dzilirdinasana 25 un 35 cm dziJuma nedeva
parliecinoSus razas pieaugumus salidzinajuma ar variantiem, kur ta netika veikta, bet 2003. gada
dzilirdinasana 25 cm dziluma sekmégja pat razu pazeminasanos (2. tabula).

96



LLMZA, Agronomijas Véstis. — Nr. 6., 2004. — Jelgava, LLU LAUKKOPIBA

1. tabula / Table 1
Datu variéSanu noteicosSo faktoru ietekmes salidzinajums ziemas kvieSiem, 1 %
Comparison of density of factors influence in winter wheat, n %

Datu vari€sanu noteico$ie faktori un to mijiedarbiba / Factors
L L 2002 2003
determining data diversity

Augsnes dzilirdina3ana / Soil deep ploughing (A) 20.3 9.2
Augsnes apverSanas varianti / Treatments of soil reversing (B) 3.2 49.5
Sgjas tehnologiju izvéle / Sowing technologies (C) 0.1 2.3
Mijiedarbiba starp faktoriem BC / Interaction between factors BC 7.2 0.1
Mijiedarbiba starp faktoriem AB / Interaction between factors AB 34 1.8
Mijiedarbiba starp faktoriem AC / Interaction between factors AC 2.1 1.9
Mijiedarbiba starp faktoriem ABC / Interaction among factors ABC 33 3.1
Lauka tehnologisko Tpasibu neizlidzinatiba / Impact of field 10.4 1.4
diversity
Nepétito faktoru ietekme / Effect of unexplored factors 50.0 30.7

2. tabula / Table 2
Ziemas kvieSu raza un tas vari€Sana atkariba no augsnes dzilirdinasanas
Winter wheat grain yield and its diversity depending on depth of soil deep ploughing

Augsnes dzilirdinasanas
dzilums, cm (faktors A) / 2002 2003

Depth of soil dee a1 2
plougl?ing, cm (facto][; A) tha 5% tha 5%
0 4.22 18.4 7.26 12.7
25 4.84 14.0 6.90 16.5
35 4.65 17.3 7.21 11.5
50 5.20 12.1 7.70 8.7
RS * 005/ ¥ 0.05 0.47 0.45

Starp konservéjosam augsnes apstrades-s§jas tehnologijam bez augsnes apveér$anas un s€ju aruma
2002. gada apstaklos netika konstatetas butiskas atskiribas, bet 2003. gada ar izteiktu mazu nokrisnu
daudzumu s€ja bez augsnes apverSanas nodroSinaja butiski augstaku razu, ka arT tas datu variéSana bija
mazaka (3. tabula). Ziemas kvieSu graudu raza, veicot s€ju bez augsnes apverSanas, bija par 20% augstaka
neka aruma sétajiem kvieSiem.

3. tabula / Table 3
Ziemas kvieSu raza un tas vari€Sana atkariba no augsnes apversanas pirms s€jas
Winter wheat grain yield and its diversity depending on soil reversing before sowing

Augsnes apversanas varianti, faktors B / 2002 2003
Treatments of soil reversing, factor B Tha! 3% Tha! 3%
S&ja bez augsnes apverianas (B1) / Direct 4.59 15.5 7.93 5.9
sowing (B1)
S&ja ar augsnes apversanu (séja aruma, B2) / 4.87 15.0 6.60 12.9
Sowing after ploughing (B2)
RS ® 005 /Y 0.05 0.33 0.32
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4. tabula / Table 4
Augsnes apvérianas un dzilirdinaganas ietekmes mijiedarbiba uz ziemas kviesu razu, t ha™
Interaction effects between soil reversing and soil deep ploughing in winter wheat, t ha™

Augsnes dzilirdinaganas dzilums, cm 2002 2003
(faktors A) / Depth of soil deep Starpiba / Starpiba /
ploughing, cm (factor A) B1 B2 Difference Bl B2 Difference
0 432 | 4.12 0.21 8.00 | 6.53 1.47
25 4.58 | 5.10 —0.53 7.70 | 6.10 1.60
35 447 | 4.82 —0.35 7.87 | 6.54 1.32
50 497 | 454 —0.46 8.17 | 7.23 0.94
RS *® 405/ Yoo 0.67 0.63

Apzim&jumi: B 1 — s&ja bez augsnes apversanas; B 2 — s&ja ar augsnes apvérsanu (séja aruma)
Designations: B 1 — direct sowing; B 2 — sowing after ploughing

5. tabula / Table 5
Sgjas tehnologiju efektivitate ziemas kviesos bez augsnes apvérsanas, veicot augsnes dzilirdinaganu, t ha™
Effect of different sowing technologies in direct sowing of winter wheat depending on soil deep

ploughing, t ha'
Augsnes dzilirdinaganas dzilums, cm 2002 2003
(faktors A) / Depth of soil deep - -
: starpiba / starpiba /
ploughing, cm (factor A) Cl C2 difference Cl C2 difference
0 438 | 4.06 0.32 7.31 7.21 0.10
25 479 | 4.89 —0.10 6.58 7.21 -0.63
35 4.53 | 4.76 —0.23 7.08 7.33 -0.25
50 532 | 5.08 0.23 7.51 7.90 -0.39
RS * 405/ Y 005 0.67 0.63

Apzim&jumi: C1 — s&ja ar lemesi$u s€jmasinu, vienlaicigi augsni fréz&jot; C2 — sgja ar disku s¢jmasinu,
lokali iestradajot mineralme&slojumu, bet ieprieks ar §kivju ecé$am sastradajot velenu
Designations: C1 — sowing with anchor-type driller with rototiller and application of mineral fertilizers before
sowing; C2 — sowing with disc driller and local incorporation of mineral fertilizers

Nokrispiem nabagaja 2002. gada rudent faktoru mijiedarbibas efektu analizes rezultati liecina par
butisko velénas apvérSanas negativo ietekmi uz augsnes dzilirdinasanas efektivitati (4. tabula). Tada pat
sakariba, tacu nebiitiska, konstateéta 2003. gada apstaklos. Eksperimenta rezultati apstiprina hipotezi, ka,
veicot augsnes dzilirdinaSanu, nav nepiecieSama augsnes apveérsana.

Mijiedarbibas efektu analize parada, ka dzilirdinasanas fona augsnes fréz&Sanai vienlaicigi ar sgju ir
negativa ietekme uz graudu razu, taCu konstatétas sakaribas nav butiskas. Nevienai no s§jas tehnologijam
neparadas arT butiskas priekSrocibas, par kritériju izmantojot razas datu varieSanu S %.

Atkariba no meteorologiskajiem apstakliem izmainas dzilirdinasanas nozime dazadas s&jas
tehnologijas. S€ja aruma ar lemesiSu s€jmasinu, vienlaicigi augsni frézgjot, 2002. gada nodro$inaja batisku
razas paaugstinasanos, bet 2003. gada apstaklos — biitisku tas pazeminasanos. Sausa, nokriSniem nabaga
2002. gada rudens apstaklos intensiva augsnes apstrade sekmgja ziemas kvieSu graudu razu pazeminasanos
(6. tabula).
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6. tabula / Table 6

S&jas tehnologiju ar augsnes apvérsanu un bez tas efektivitate ziemas kviesos, t ha™'
Effect of winter wheat sowing technologies depending on soil reversing, t ha ™'

Augsnes apversanas varianti, faktors B / 2002 2003
Treatments of soil reversing, factor B c1 | o s.tarp1ba/ cl | o s.tarplba/
difference difference
Seja. bez augsnes apveérsanas (B1) / Direct 440 | 477 037 78 | 805 003
sowing (B1)
Seja.ar augsnes apversanu (s€ja aruma, B2) / 511 | 463 0.48 643 | 6.78 035
Sowing after ploughing (B2)
RS BC 0.05 / Y 0.05 0.47 0.45

Apzim&jumi: C1 — s€ja ar lemesiSu s§jmasinu, vienlaicigi augsni frézgjot;
C2 — sgja ar disku s&jmasinu, ieprieks ar kTvju ec€§am sastradajot velenu.
Designations: C1 — sowing with anchor-type driller with rototiller and incorporation of mineral fertilizers

before sowing;

C2 — sowing with disc driller and local deposition of mineral fertilizers.

Izméginajuma noteikts arT lipekla saturs graudos (3. att€ls). Neskatoties uz 2002. gada sauso vasaru,
Saja gada lipekla saturs graudos (s&ja bez augsnes apvérSanas) vidgji bija augstaks neka 2003. gada raza.
2003. gada sausuma periods bija graudu veido$anas laika un $adi meteorologiskie apstakli ietekméja lipekla
saturu kvieSos. 2002. gada augstaks lipekla saturs graudos bija variantos, kur s€jai izmantota disku s¢jmasina
“Amazone”, neka variantos, kur s€ts ar s€§jmasinu “Rapid”. Kopuma, salidzinot variantus bez augsnes
apversanas pirms s€jas, vargja verot, ka augstaks lipekla saturs graudos konstatéts variantos, kur

dzilirdinasanas dzilums bija 50 cm.
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3. att. Lipekla saturs ziemas kvieSos bez augsnes apversanas, %
Fig. 3. Gluten content in the grain of winter wheat grown without soil reversing, %

Aruma ar augsnes dzilirdinasanu vargja vérot tendenci, ka variantos, kur séts ar disku s€jmasinu, abos
izméginajuma gados lipekla saturs bija augstaks neka variantos, kur izmantota lemesiSu s€jmasina (4. attéls).

Varianta ar dzilirdinasanu 50 cm dziJuma abos gados lipekla saturam bija tendence samazinaties.
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4. att. Lipekla saturs ziemas kvieSos varianta ar augsnes apversanu, %
Fig. 4. Gluten content in the grain of winter wheat grown with soil reversing, %

Kopuma, salidzinot s€jas variantus ar augsnes apveérSanu vai bez tas, var konstatét, ka sausas vasaras
rugaing sétos kviesos lipekla saturs graudos vidgji ir augstaks neka aruma sétos kviesos.

Secinajumi

Datu varieSanu noteicoso faktoru ietekmes salidzinajums liecina, ka 2002. gada vislielako razu
varigéSanu nodrosinaja augsnes dzilirdinasanas varianti, bet 2003. gada — arSana vai atteik$anas no tas.

Augsnes dzilirdinasana 50 cm dziluma rudent bitiski palielinaja ziemas kviesu graudu razu. Augsnes
dzilirdinasana 25 un 35 cm dziluma nedeva parliecinoSus razas pieaugumus salidzinajuma ar variantiem, kur
ta netika veikta, bet 2003. gada dzilirdinasana 25 cm dziluma sekmgja pat razu pazeminasanos.

Starp konservéjosam augsnes apstrades-s§jas tehnologijam (bez augsnes apvérSanas un s€ju aruma)
2002. gada apstaklos netika konstatétas butiskas atSkiribas, bet 2003. gada ar izteikti mazu nokrisnu
daudzumu s€ja bez augsnes apvérSanas nodroSinaja butiski augstaku razu, ka arT tas datu variéSana bija
mazaka. Ziemas kvieSu graudu raza, s€jot bez augsnes apverSanas, bija par 20% augstaka neka aruma.

Faktoru mijiedarbibas efektu analize liecina, ka nokriSniem nabagaja 2002. gada rudeni augsnes
dzilirdinasana butiski palielinaja augsnes apvérSanas negativo ietekmi. Tada pat sakariba, tacu nebutiska,
konstateta 2003. gada apstaklos. Eksperimenta rezultati apstiprina hipotézi, ka, veicot augsnes
dzilirdinasanu, nav nepiecieSama augsnes apversana.

Par kritérijiem izmantojot razas datus un to varié$anu, nevienai no s€jas tehnologijam nebija batisku
prieksrocibu. Atkariba no meteorologiskajiem apstakliem izmainijas dzilirdinaSanas nozime dazadas s€jas
tehnologijas. S§ja ar lemesiSu s€jmasinu, vienlaicigi augsni fréz&jot, nodrosinaja butisku razas pieaugumu,
lietojot to aruma 2002. gada, bet 2003. gada apstaklos — biitisku razu pazeminasanos. Sausa, nokriSniem
nabaga 2002. gada rudens apstaklos intensiva augsnes apstrade sekméja ziemas kvieSu graudu razu
pazeminasanos.

Sausas vasaras rugainé s€tiem kvieSiem lipekla saturs graudos bija vidgji lielaks neka variantos ar
augsnes apversanu. Augstaks lipekla saturs rugain€ konstatéts variantos ar dzilirdinasanu 50 cm dziluma.
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