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AUGSNES PAMATAPSTRADES IETEKME UZ SEJUMU NEZALAINIBU
EFFECTS OF PRIMARY SOIL TILLAGE ON WEEDINESS OF CR®S

Indulis Melngalvis, Maija Ausmane, Antons Ruza
Latvijas Lauksaimnigbas universitte, Lauksaimniabas fakulite
indulis.melngalvis@llu.lv

Abstract. Soll tillage is one of the most power consuming expensive processes in agricultural
production. The minimum tillage practices have Bigant ecological as well as agronomic impact
by reducing the soil disturbance and enhancing 9bi system stability. The paper presents the
results of stationary field experiments carried atithe Study and Research Farm “Peterlauki” of
the Latvia University of Agriculture during the peadt 2010- 2013. Two soil primary tillage
treatments were investigated: conventional ploughplough tillage (0.22- 0.23 m) with a
mouldboard plough, was compared with the minimurshallow (0.106- 0.12 m) tillage with a disc
harrow. The weed control with herbicides was appliEhe hypothesis stated that the decreasing
intensity of solil tillage has a significant influsmon the weed population — the number of weeds in
crops may increase. A significant higher total nemlmf weeds and perennial weeds was
determined in the crops on soils with ploughleésge. Statistically significant differences in wlee
weight were not observed during the research wheunghing was replaced by minimum tillage.
Keywords:minimal soil tillage, weeds, winter wheat, rape.

levads

Sejumu nezlairiba ir viens no faktoriem, kas samazina #@tigu razu unas kvalitti.
Pasau un bieZi ar Latvija augsnes pamatapsie arSanu aizgf ar seklu augsnes virakas
apstadi bez aperSanas, kadauj ietauft laika un mateflos resursus — helta aramirtas
ap\rSanai viena centimetra t¢izma pagre ~ litru dizeldegvielas.
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Minimalas augsnes apsttes rezultta pieaug nexlu skaits un masa (Gaweda, 2007;
Brandsaeter, Bakkemt al, 2011; Waniak, Haliniarz, 2012), savairojas ddas daudzgado
nezlu sugas. Ziena valsts norots lozu varpatas(Elymus repeng.), tiruma usnesirsium
arvense (L.) Scop.) lauka mkstpienes $onchus arvensit.), ka an viengadgo nezlu —
rudzusmilgas Apera spica-ventiL.) Beauv.) un \€jauzas QAvena fatualL.) skaita pieaugums
(Tarresen, Saloneet al, 2006). AT citi autori noda, ka konseljo% augsnes apdle sekra
graudzlu dzimtas nedu izplatbu (Peigné, Balet al, 2007). & veicina nezlu sklu uzk@asanos
augsnes viga slani, kur, &m digstot, sklu krajumus augs&var sekrgi samaziat ar herbigdiem
(Dzienia, Dojss, 1999).

Darba narkis — skaidrot augsnes pamatafidys intensiites samaz@sanas ietekmi uz
labibu un rapSagumu neilairibu, arSanu aizapt ar loasanu.

Materi ali un metodes

lzmeginajumi iekartoti 2008. gada rudeénLLU MPS ,Peterlauki” LR Zemkopbas
ministrijas subsieta projekta ,Mininalas augsnes apsttes ietekme uz augsnes abgk
saglaladanu, kaiigo organismu attibu un izplaibu, razu unas kvaliiti bezmahas €jumos”
letvaros. Satizinata mininala augsnes apgule ar tradicioalo.

Augsnes granulometriskais saat — smil3rals, kura organisis vielas saturs — 21.0 g'kg
K,0 —295 mg kg, P.Os — 148 mg kg un Mg — 802 mg kg augsnes reakcija — pH KQl1.

Augsnes apside: 1. variants — tradiciala apstide: arts 0.22 — 0.23 m dizi2. variants —
minimala apstide: lolts ar &ivju darbatkiem 0.10 — 0.12 m dii(katrs variants dias slefis,
12 lauchos). Kulfiraugu izvietojums redzams 1. taful

Nez]u uzskaite veikta getacijas period divas reizes: pirmo reizi —€p skaita metodes,
atsikoties ziemju vegefacijai; otro reizi — pirms razas nakS8anas — §c skaita un masas metodes.
Raks#t verteti otras nealu uzskaites rezuiti laika period no 2010.1dz 2013. gadam. Izmantojot
uzskgites amiti (0.20 x 0.50 m), noteikts nalw botiniskais sags, skaits (gab. i) un zda masa
(g m°).

Ziemas rap$agumi 2010. gada raZai smidainar Butisan Star (metazahlors, 333 §un
kvinmeraks, 83g ) — 2.5L hd. Vasaras rapsis smidzis ar Butisan 400 (metazahlors,
400 g L") — 2.5L hd. Ziemas kvieSos izmantots heris Mustangs (florasulams, 6.25 gL
2.4D,300g ") —-0.8Lh& +cikocels — 1 L H&

Vasaras rapsis 2011. gada razai smidgirar Butisan 400 (metazahlors, 400 Q) |-
2.5L ha'. Ziemas kviesi, vasaras kvieSi un vasaras mieidznati ar herbicdu maigumu
Granstars Rmija 50 §. g.(metil-tribenurons, 500 g K§ — 25 g ha + pamuss (florasulams,
50g LY) — 0.1L h& + virsmas akva viela. Ziemas rap3agjsimi smidzirati ar Butisan Star
(metazahlors, 333 g'Lun kvinmeraks, 83 g) — 2.5 L h&.

Ziemas un vasaras rapsis 2012. gada razai srafdzer Butisan Star (metazahlors,
333 g L' un kvinmeraks, 83g1t — 2.5 L h&. Divi lauki (5. un 17.) 17.10.1%midzirati ar
Lograns 20 d. g. (triasulfurons, 200 g Rg- 25 g h&d. Ziemas kvie&i un mieZi pavasamidzirati
ar herbizgdu maisjumu Granstars Rmija 50 . g.(metil-tribenurons, 500 g K§ — 25 g h& +
Starane XL s. e. (fluroksipirs, 100 ¢-Lflorasulams, 2.5 g't) — 0.4 L h&.

Ziemas kvieSi 2013. gada razai pavasamidzirati ar herbigdu maigjumu Granstars
Premija 50 &. g.(metil-tribenurons, 500 g Ky — 30 g hd + Starane XL s. e. (fluroksipirs,
100 g L% florasulams, 2.5g H — 1.0L hd. Ziemas rapsis smidzits ar Butisan Star
(metazahlors, 333 g Lun kvinmeraks, 83g 1) — 2.5L h&, bet vasaras rapsis ar Galera
(Klopiralids, 267 g [*; piklorams, 67 g ') — 0.35 L h&.
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1. tabulaTable 1

Kultaraugu izvietojums iz@ginajuma lauk 2010. — 2013. g.

Crop Location in the Field, 2010-2013

Gads Augsnes r_nlnmﬁla Augsnes tradiciorala apstrade Augsnes r_nlnmﬁla
apstrade . . apstrade
Year - . Conventional tillage e )
Minimal tillage Minimal tillage
1. laucqSPlot 1 2. lauci$S Plot 2 3. laucihS Plot 3 4. lauchS Plot 4
2010 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape Z. rapsisW. rape
2011 V. kvie§i S. wheat V. kvieSi S. wheat V. kvieSi S. wheat V. kvieSi S. wheat
2012 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat
2013 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape V. rapsisS. rape
5. laucih$ Plot 5 6. laucihS Plot 6 7. laucihS Plot 7 8. lauchS Plot 8
2010 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat
2011 V. rapsisS. rape V. rapsisS. rape V. kvieSi S. wheat V. kvieSi S. wheat
2012 Z. kvieSiW. wheat Z. kvieSiW. wheat V. rapsisS. rape V. rapsisS. rape
2013 V. rapsisS. rape Z. rapsisW. rape Z. kvieSiW. wheat Z. kvieSiW. wheat
9. laucihSPlot 9 10. laucp$ Plot 10 11. laucp$ Plot 11 12. laucp$ Plot 12
2010 V. rapsisS. rape V. rapsisS. rape Z. kvieSiW. wheat Z. kvieSiW. wheat
2011 V. mieZiS. barley V. mieZiS. barley V. mieZiS. barley V. mieZiS. barley
2012 V. rapsisS. rape V. rapsisS. rape Z. mieZiW. barley Z. mieziW. barley
2013 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape V. rapsisS. rape
13. laucp$S Plot 13 14. laucp$ Plot 14 15. laucp$ Plot 15 16. laucpS Plot 16
2010 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape Z. rapsisW. rape
2011 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat
2012 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat
2013 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape Z. rapsisW. rape
17. laucp$ Plot 17 18. laucp$ Plot 18 19. laucp$ Plot 19 20. laucihS Plot 20
2010 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat Z. kvieSiW. wheat
2011 V. rapsisS. rape V. rapsisS. rape Z. kvieSiW. wheat V. kvieSi S. wheat
2012 Z. kvieSiW. wheat Z. kvieSiW. wheat V. rapsisS. rape V. rapsisS. rape
2013 Z. rapsisW. rape Z. rapsisW. rape Z. kvieSiW. wheat Z. kvieSiW. wheat
21. laucihS Plot 21 22. lauchS Plot 22 23. laucqhS Plot 23 24. lauchS Plot 24
2010 V. rapsisS. rape V. rapsisS. rape Z. kvieSiW. wheat Z. kvieSiW. wheat
2011 V. mieZiS. barley V. mieZiS. barley V. mieZiS. barley V. mieZiS. barley
2012 V. rapsisS. rape V. rapsisS. rape Z. mieZiW. barley Z. mieZiW. barley
2013 Z. kvieSiW. wheat Z. kvieSiW. wheat Z. rapsisW. rape Z. rapsisW. rape

Rezultati un diskusijas

Nezlu botaniskais sasiivs. Izmgginajumu lauke 2010. gad pirms razas nakSanas
konstagtas 25 nezu sugas, taj skait 18 ismiZza neilu, 7 — daudzgado nezlu sugas. Biek
sastopais sugas bija Ttuma veronika Veronica arvensislL.), keranu madara Galium
aparinel.), maura 8rene (Polygonum aviculard..), sarta paratre (Lamium purpureuni.) un
balta balanda(Chenopodium alburh.). SaidzinoSi liekka skai no daudzgadajam nezlem tika
noverotasarstniedbas pieneneglaraxacum officinalid..), ipasSi daudz to konsts ziemas rapSa
sgjuma, kur veikta mininala augsnes apg&e. Visos kuliraugos un augsnes apsies variantos
konstagta truma kosa Equisetum arvensk.) un fruma ttenis Convolvulus arvensik.). Tadas
kaitigas un diti ierobeZojamas nau sugas & loZpu varpata, lauka fikstpiene, ruma usne u. c.
nowerotas nelied skaig.

Visos kulfiraugos un augsnes apsies variantos 2011. ga#tonstagtas 18 nexu sugas,
no ku@am vislielakaja skai& bijaismiZa neiles, no #m domire tiruma veronika, kam seko maura
sirene unkerapu madara. No daudzgadjam nezlem tika konstadtas tikai 5 sugas, to skaits
nebija liels — 0.1 — 2.3 gab. Inkas nofida uz to, ka lauks ir pietrots augsnes apsttes
minimalizacijai. Domirg loZgu varpata unruma kosa.

Tiruma veronika no vien konstaitajam nezlu sugm izneginajumu lauk bija
vislielakaja skaiti (10.4 gab. M). Var seciit, ka herbitdu Granstars Bmija + Pimuss lietoSana
nav bijusi pietiekami efekta §s nezlu sugas ierobeZoSanai, atbilstoSi atjedkimisko augu
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aizsardmas 1dzeHlu izplattajfirmu noradem. Ka mazk jutigas pret lietoto herbidu maigumu ir
noraditas af maura 8rene unarstnieGbas matuae, kas ar bija nowrotas via izmeginajumu
lauka. Tiruma veronika visos kultaugos lieika skaii nowerota mininalas augsnes apattes
variantosipasi labbu €jumos.

Pirms razas n@kSanas 2012. gadreiktas nealu uzskaites laikvisa izmeginajumu lauk
vidgji visos kulfiraugos un augsnes apsiies variantos konstas 22 nezlu sugas, no kam
vislielakaja skaif bija ismiZa nezles. 13 sugas nékotas ziemas kvieSos (13 — mirgileya, 7 —
tradicioralaja augsnes ap#iic), 8 sugas — ziemas mieZzos (7 — miglaja, 3 — tradicioalaja
apstide) un 17 nezlu sugas — vasaras rapd4 — mininalaja, 10 — tradicioflaja augsnes
apstade). No am atZmeéjamas idas divdgllapju nezles ka tiruma veronika, kam skaitanzi seko
maura frene unkerapu madara, tu atsevigos lauchos tika konst@tas ar viendgllapju
nezles — paragtrudzusmilga (ziemas kvieSgjsma 1. un 2. laugi), kuras iepriek§os Etijjumu
gados bija sadlzinoSi maz. Teapem \Era, ka lietotais herbids 50 nezlu sugu neietekm Var
atamet, ka daudzgado nezlu visa izméginajumu lauk bija maz. No 2am visvaiak nowrota
loZnu varpata,arstniedbas pienene udrtima kosa. Vasaras rap&jusna konstagti sarnaugi miezi
un kviesi. Ziemas mieZiEgimos K sarpaugi tika nogroti ziemas kviesi.

2013. gad izmeginajuma laulk uzskaittas kopura 24 nezlu sugas: 18 ismiZza un 6 —
daudzgatjo neizlu sugas. Ziemas kvieSos rostas 17 nexlu sugas. Visvalk sastopas:
minimalaja augsnes apsile — parast rudzusmilga — 25.7 gab. fnatiis apstidés — maura@ene,
tad truma veronika un bdtbalanda. Ziemas rapaowerotas 18 nedu sugas, hoa domirgja
balta balanda un mauratiene. Maura ®enes vaik bija artai, savukirt balandas — lamaja
variant. Arl vasaras rapstika nowerotas 18 neiu sugas, noat domirgjoas: lozu varpata,
arstniedbas matude, maura srene, fruma ttenis unruma kosa, & aif sarnaugs — vasaras miezi.
Varpata tika nogrota peeklu veidi. Ari Sap gadi daudzgamjo nezlu skaits @rtejams la neliels.

Nezlu skaits un masa.Vertgjot vidgjo kopejo nezlu skaitu laika pericdino 2010. idz
2013. gadamarojams 62% liels, {itisks nezlu skaita pieaugums variantkur arSana aizaa ar
lobiSanu, lietojot Evju darbatkus (2. tabula). Stendence mak izteikta iznéginajuma pirmajos
gados: 2010. un 2011. ga@4; 33%), vaidk pedgjos divos: 2012. un 2013. gad208; 66%).
Vidgja nezlainiba alas augsnes apsties sistmas stipri at&iras ar gadu griezum 2011. un
2013. gad nowerots hitiski lielaks neilu skaits, nek2010. un 2012. gad

2. tabulaTable 2
Kopgjais nezlu skaits pirms raZas nak&anas 2010-2013. g., gab. ih
Total Number of Weeds before Harvesting in 2010:32number i

Augsnes apstades Gadi Years _
sisttma Vidgji AverageRS o5
Soil tilla t 2010 2011 2012 2013 LSD0_05 apstrade
ge system P
tilage =9.8

Tradiciorala Conventional| 14.8 38.8 7.6 28.8 225
Minimala Minimal 22.8 51.5 23.4 47.9 36.4
Vidgji Average
RS .0sgadi 18.8 45.1 15.5 38.3 x
LSDy g5 years 13.9

RS 0sgadi, aps@ideLSDy gsyears, tillages 19.7

2011. gad 29% lauchu bija apsti ar vasaras kvieSiem, 34% — ar vasaras miezia®, k
sliktak konkug ar nezlem neki ziemas kviedi (1. tabula). Savank2013. gad 37% lauchu bija
ap<ti ar ziemas rapsi, kura slikziemcieiba bija izsaukusigguma izretojumu, sekajot nealu
skaita pieaugumu. Kopumsgjumu vickja nezlairiba \ertgjama Kk zema. Lietotie herbidi
pietiekami efekwi ierobezojusi nexu skaitu, k& izpeémums imin ziemas kvieSos nékota parasi
rudzusmilga. Rudzusmilgas izplaa €jumos, kur lietota minia augsnes apgiie, nogrota ar
ziemdvalstu izngginajumos (Tgrresen, Salonenal., 2006).
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3. tabulaTable 3

Daudzgatho nezlu skaits pirms razas nakanas 2010- 2013. g., gab. in
Number of Perennial Weeds before Harvesting in 202013, number th

Augsnes apstiades Gadi Years —
sistema vidgji Averagel_?SQ05
Soil tillage system 2010 2011 2012 2013 LSDysapstrade
tillage =2.9

Tradiciorala 1.4 2.3 0.6 07 1.2
Conventional
Minimala Minimal 4.4 9.1 6.1 9.1 7.2
Vidgji Average
LSDygsyears 4.1

RS 050adi, apsde LSDy gsyears, tillage= 5.8

Ar1 vertgjot daudzgajo nezlu skaita izmajas \Erojams, ka augsnes pamatapudr
arSanas aiza&fana ar lotfanu izraigusi vidgji ¢etros gados idisku (seSkrtigu) daudzgajo
nezlu skaita pieaugumu (3. tabula). Pieaugu@®jams visos izginajuma gados- 2010. un
2011. gad (314; 395%), vaik pedejos divos: 2012. un 2013. gad1002; 1300%). Btisks
pieaugums bija 2011. un 2013. gadeditie dati sakit ar Polig veikto [Etjumu rezulitiem
(Gaweda, 2007; Brandsaeter, Bakketml, 2011; Wdniak, Haliniarz, 2012).

ArSanas aizgéBana ar loi$anu, izmantojotidvju darbatkus, izrai§usi af nezlu zdas
masas pieaugumu par 67% ajidzméginajuma period. Lidzga tendencedvojama af atsevi&os
izmeginajuma gados (4. tabula)aatame, ka Seit @rojamas tikai tendences — kitibhas nav
statistiski nommigas. Koreicija starp nezju kopskaitu un 2@ masu ertéjama k cieSa un Btiska
(r=0.84; pos= 0.707): jo vaiiik nezlu, jo lielaka to zd masa. Starp daudzggd nezlu skaitu un
nezlu zdo masu erojama vidji cieSa, lutiska koredicija (r = 0.77; §05= 0.707), itad nedlu zdo
masu vaiiik ietekngjis nezlu kopskaits, nedaudz nmikz— daudzgamo nezlu skaits.

4. tabulaTable 4
Nezlu zda masa pirms razas nikanas 2010- 2013. g., g M
Fresh Weight of Weeds before Harvesting in 2010132g nf

Augsnes apstiades Gadi Years ——
SiSEma 2010 2011 2012 2013 VI?_(gloAvearSgt?E{jeo'os
il 0.05 a

Soil tillage system fillage =58.8
Tradiciorala Conventional 46.7 136.3 63.3 61.9 77.1
Minimala Minimal 57.2 150.2 109.7 197.5 128.6
Vidgji Average
RS osgadi 51.9 143.3 86.5 129.7 x
LSDy gsyearss 83.2

RS osgadi, apsde LSDy gsyears, tillage= 117.7

Secirajumi

Augsnes apsides varianti neietekéfa nezlu bo@nisko sagivu. Nezlu sugu skaits
izmeginajuma stabils— no 25sugim 2010. gaal Iidz 24 sugm 2013. gaal

Visos izngginajuma variantos domija isnmiza nezles. Daudzgadas nezles bija neliet
skaifi. Ar kopgja videja ssjumu neailairiba \ertgjama ki maza: 23 — 36 gab.m

Gados ar ligku vasaras mieZzu un kvieSu vai ziemas raps&isvaru bija &rojams gjumu
nezlairibas pieaugums.

ArSanas aizgBana ar lot$anu, lietojot Kivju darbatkus, ¢etru gadu periadizraigjusi nezlu
skaita statistiski fitisku pieaugumu par 62% un tojZamasas pieauguma tendenci.

Piengrotu herbitdu lietoSandauj lalibas un rapsarSanu aizat ar lolhSanu un sagldlb zemu
sEjumu nezlairibas tmeni.
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ISMUZA DIVD IGLLAPJU NEZALES ATK ARTOTOS UN BEZMAI NAS ZIEMAS
KVIESU SEJUMOS KURZEM E UN ZEMGAL E NO 1997. lIDZ 2011. GADAM
ANNUAL DICOTYLEDONOUS PLANTS IN REPEATED SOWINGS AN MONOCULTURE
OF WINTER WHEAT IN KURZEME AND ZEMGALE REGIONS FROM1997 TILL 2011

Dainis Lapips', Andris Berzing', Gundega Putniecg Jdena Korolova’, Inga Timofejeva,
Renate Sanzarevska Anita Sprincina®
'LLU Lauksaimnietbas fakulite, ’LLU Informacijas tehnolgiju fakultate
dainis.lapins@llu.lv

Abstract. The analysis of the influence of crop rotationveeed incidence in winter wheat was
based on sowings’ monitoring during 1997 — 201Kunzeme and Zemgale regions of Latvia. The
Institute of Soil and Plant Sciences of the Latvyraversity of Agriculture studied the dynamics of
annual and biennial weed level in the fixed annualbserved areas. The type of crop rotation was
selected by a land holder. The weed infestatiosoafings was determined using the quantitative
occurrence method developed by A. Rasinsh. Thesupithis method is the correlation between
the incidence of weed species in the field anchtimaber of weed species pef afi the field area.
The difference between the annual and biennial vilreidence was studied in four types of crop
rotation during fourteen years. Repeated sowing arwhoculture of winter wheat growing were
not the only factors determining the increase oédvenfestation. The following dominant weed
species were determinediola arvensisPolygonumnmspp.,Galium aparineVeronica arvensis
Keywords:weed incidence, crop rotation influence, winteleat

levads

Nezles bieZi vien ir viena no ligkajam probEmam lauksaimnieciskajrazoSaa, tatu ar
pardomatu darhibu tis var ierobeZot. AtseW&s nezlu sugas starpsugu konkurences a@gss labi
ierobeZo paSi kuitraugi, bet citas var tikt ierobezZotas, lietojotek@ivas iedartbas herbitus.
Augu mapas efektiviite nezlu ierobezoSan balstis uz pamatotu augu addanas séabu, &
veidojas affirigas praghas babas vielu izmantoSanai, alekdjjas mijiedarfibai, izmahas
augsnes apgire, ka an metaniska iedariba, kas rada nestabilu un bieZi vien negietu vidi
atsevi&u nezlu sugu augSanai un sttbai. Augu maia ir viens no namigakajiem faktoriem, ko
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