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Abstract. There are several reasons why a new approach is necessary in cereal breeding. Firstly,
the human population is increasing, secondly, non-renewable resources are decreasing, thirdly, the
climate is changing, fourthly, the demand for agricultural products grown without chemically
synthesized substances is increasing. Considering the above mentioned, varieties of cereals are
necessary that can adapt to variable environmental conditions and maintain productivity. This can
be achieved via extended genetic diversity within the varieties. One of the ways to achieve this is by
growing variety mixtures. With the aim to estimate the advantages of spring barley mixtures in
respect to the yield and its stability, competitiveness against weeds and decrease of foliar disease
intensity, field trials were established in 2014 and 2015 under organic and conventional farming
systems in locations Priekuli and Stende. The trial consisted of eight mixtures of barley varieties
and breeding lines and components of mixtures in pure stand. The mixtures combined the
characteristics of plants important in low-input and organic farming by using two, three or five
components. Three mixtures under one conventional environment each were yielding significantly
higher (p < 0.05) than the average values of the respective components in pure stand. Some
mixtures showed a tendency to be more productive under organic growing conditions. All mixtures
can be characterized as relatively stable yielding. The level of infection with foliar diseases in some
mixtures decreased, but in some increased. One mixture showed the advantage in
competitiveness against weeds in an early growth stage in two environments.

Key words: variety mixtures, yield stability, foliar diseases, competitiveness against weeds.

levads

Klimata izmahas, neatjaunojamo resursu sama&amas un cilEku popukcijas pieaugums ir
aktualigjis jaujumu par to, K saglalat galveno pétikas izejvielu produktiviti
(Chakraborty et al.2011). Parali Siem jaugjumiem, pasa@l palielina interese par iespn
audzSanas procasizmantot mazk kimiski sinteztus mineilméslus un augu aizsartas
lidzeKus, kas savukt veicina biologskas un integétas saimniekoSanas sistu atistibu (Wolfe,
2008). Nemot ra Sos faktorus, aktls ir jaugjums par to, kdas aud&Sanas stragijas bis
vispientrotakas lauksaimnieibas produkcijas razosadstergarcet al., 2009). Tiek uzskats, ka
viens no faktoriem ilgtsjma lauksaimnietba ir kultiraugu adaptija vide, kuru var veicing
palielinot %irnpu iek&Ejo daudzveidiu (Doring et al.,, 2011). Savukt viens no veidiem, &
istermpa palielimat &irnes daudzveidhu, ir &irpu maigjumu audzSana. Ar maigumu paidzibu
ir iesgEjams stabilizt razu un samazinslimibu izplaiSaras intensiiti (Kiaer et al., 2012). Pasail
par 30 &¢mu pdijumu nav daudz, iggie rezulsti ir pretrungi un rada daudz jaijumu
(Strazdpaet al., 2012).
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Petijuma nerkis ir noskaidrot vasaras miezu maisu audzSanas priekSrabas. Rezulfiti ir
iegati Latvijas Zinanes padomes finagta projekta Gendiski daudzveidjas &irnes videi
draudzgai lauksaimnietbai — priekSrotbu un izveidoSanas principu iZp8 ietvaros.

Materi ali un metodes
Kombingot mieZzu &irnes un selekcijasidijas (genotipus) ar dadam biologskajai
audzSanas sigai piengrotam paiZmem, ir izveidoti astai maigjumi ar daZidu komponentu
skaitu. Kombin&s materils, kam konstata atiriga adaptiviite audzSanas apskliem, at&iriga
konkurtspda ar nezlem, ki af dazds inficSans limenis ar lapu slibam (1. tab.). Viens no
kriterijiem genotipu izélei maigjumu veidoSanai bija raa. |z\El&ti genotipi, kuru vidg raza
iepriek&jos izneginajumos nebija ze@ka par visu genotipu vifie razas iditaju dazdas
audzSanas vids. Maigjumi saidzinai ar standari§rni ‘Rubiola’ un katra konl&ta maigjuma
komponentu vidigem razas, infieSaras ar lapu slirfbam un konkugtspgas ar nezéem raditajiem.
Lauka izngginajumi 2014. un 2015. gadierikoti Priekubs un Stendéaba viets divas
atXkirigas audzSanas sistas — biologskaja (turpnik tekst — B) un konvencioriaja (turprrak
tekst — K), cetros atkrtojumos, lauaju izvietojums — 2014. gadéandomizts, 2015. gadgec
rezsu shanas (Petersen, 1994), to ket Priekuds 12 m, Stende- 5 nf.
1. tabula Table 1
MieZu genotipu maigjumu raksturojums
Characteristics of genotype mixtures

Komponentu
Maisijums skaits Krit €riji mais fjumu komponentu izvelei*
Mixture Number of Criteria for the selection of components for mixtures*
components
M1 M2 3 Atskiriga adapicijas sgja audZSanas apskiiem
' Different adaptability to growing conditions
M 3 3 Dazda cera forma — sta, vicgja un iz\ersta
Different plant growth habit — erect, intermediate and planophyle
Kombingta strauja augu atfiba, laba augsnes nosegSanasjasplaba
ceroSana, agraaspoSana, lapu noliekSasm Combination of rapid plant
M 4 5 . . o o "
development, good soil covering ability, good tillering, early heading, |leaf
bending
M5 2 At&iriga konkugtspsja ar nealem Different weed competitiveness
M6, M8 3 DaZda inficcSaras pakipe ar miezu lapuikiplankumaifbu un graudzu
miltrasu Different level of infection with foliar diseases caused | by
M7 2 Pyrenophora teres and Blumeria graminis

*pec ESF idzfinangta projekta ,Videi draudgu un ilgtsgjigu laukaugu Sknu selekcijas tehnofgju
izstrade, pilnveidoSana un ievieSana p&k®zultatiem According to the results of ESF co-financed project
.Development, improvement and implementation of environmentally friendly and sustainable crop breeding
technologies”

Augsne abos gados #s audzSanas vi@ls bija vetnu podzoita mnalsmilts, imemot
B audzSanas sistma 2015. gadaStendé— glejo& velenu karbongaugsne Citi augsnes apaitli
apkopoti 2. tabu.
2. tabula Table 2
Augsnes agrokiiskie raditaji 2014. un 2015. gaa
Soil agrochemical properties in 2014 and 2015

Raditaii Priekuli Stende
adrtaj konvencioali | biologiski | konvencioali |  biologiski
Properties . . . .
conventional organic conventional organic
2014 | 2015| 2014 2015 2014 2015 2004 2015
pH KCL 55 | 58 | 58| 57| 66| 59 59 65
S .
Organisks vielas saturs, % 201 | 21| 23| 22| 35/ 19 23 ad
Organic matter content, %
K»O mg kg" 149 | 176 | 128| 135| 116] 176 180 61
P,O; mg Kg" 172 | 125 | 182| 169| 246] 219 265 53
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PriekSaugs K aud@ganas sistma Priekubs abos gados bija kartupeB audzSanas sistna
2014. gadazdmeslojums, 2015. gadpak3augi. Stend& vidé priekSaugs 2014. gadija airene,
2015. gadxartupédi un B audzSanas si§tna — attiedgi pakSaugi un vasaras kviesi. Miagnesli
tirvielas K Priekubs 2014. gadaoti N95 — BOs50 — K070, 2015. gaddN95 — BOs55 —
K,045 kg hd; Stendzattiedgi N80 — BOs80 — K,080 un N75 — fDs75 — K,O75 kg hd. Izssjas
norma vigs audz$anas vidls — 400 tystoSi graudi uz fn Nezlu ierobeZo3anai B augkanas
vietas augu ceroSanaszt veikta gjumu e&Sana, K — 2014. gadzmantoti herbitdi Mustangs
(florasulams 6.25g1t) 0.5Lha Stené un Sekators (amidosulfurong00 g L', natrija
metiljodosulfurons 25 g £) 0.15 L h& Priekubs 2015. gada- Priekubs un StendEstets (2.4-D
60 g L' 0.5 L ha" un Sekators 0.15 L HaPriekubs daliga infekcijas fonavegeticijas period
(2014. gadaAE 51.-59. un AE 78.-85., 2015. gadlE 51.-59., AE 65.-71., AE 77.—78.) vitua
vertéta inficeSana ar lapu slimbam: graudlu miltrasu (ierosBlumeria graminisi un miezu lapu
tiklplankumainbu (ieros.Pyrenophora ter@sballes no 0 idz 9, kur 0 — nav redzamu siioas
simptomu, 9 — nav n@vojami davi auga audiSlimibu attstiba raksturota a@aditaju laukums zem
slimibas atistibas tknes AUDPC, no andu valodas —area under the disease progress clirve
(Tratwal et al.2007).

Konkuretsggjas ar ne@ém izverteSanai B aud®Sanas sistna Priekubs tis miezu atstbas
etapos vgeftacijas laika (AE 31.—39., AE 59.—65., AE 87.-92.) veikts lads augsnes seguma un
nezlu augshes seguma vitsianowErtegjums. Spfa nonakt nezlu augdanu katram genotipam
aprkinata ka starpba starp neiiu augsnes segumu lagos un maksilo nezlu augSanu laugi
bez graudauga, kas izteikta procentos (Hoad. e2@08).

RazZas datu mateatiskajai apstidei izmantota divfaktoru dispersijas amzal Atsevig&i tika
anali£ti 2015. gadaStend B audZSanas sistma iegitie dati, jo paaugstita nokrisiu daudzuma
un neizidzinata mikroreljefa delstipri tika bojti divi no cetriem atlértojumiem.

RaZas stabilites noerteSanai veikta raZzafditaja regresija uz vides indeksu (stdrpistarp
visu genotipu vid® raZzu konkeétaja vide un visu genotipu vigs raZzu no vism vidém). Izmantoti
abu izngginajuma gadu razas dati no #Be astonin videm. Viens no @ditajiem, kas izmantojams
razas stabiliites raksturoSanai, ir regresijas koeficients (b). Ja tas ir tuvs 1, tad genotipu var
raksturot & stabilu, ar sgé pientroties atkirigiem audzSanas apskliem, ja b irbatiski augsiks
par 1, tad Erne raksturojama & jutiga pret vides apaklu izmanam un ar lieiku specifisko
pienerotibu labkiem audzSanas apskliem. Ja b ir batiski zeaks par 1tad &irni var raksturot
ka izturigu pret nelabdligam vides ap&kilu izmanam un ar lieiku specifisko pietgrotibu
sliktakiem audzSanas apskliem (Finlay, Wilkinson, 1963). S. A. Eberharta un V. A. Rasela
pétijums (Eberhart, Russel, 196@da, ka par stabilu ir uzskama &da %irne, kam raza ir vismaz
vidgjas raibas tmeni b=1, un novirze no regresijas ir iegmi tuvaka nullei.

2014. gada afla pedga delade, kad norigja €ja, ab® audzSanas viails nokrifiu nebija, bet
vidgja gaisa temperata parsniedza ilggade noveroto. Maija un jilija bija rakstutgi siltaki un
saugki laikapstkli neka ilggadgi noverots, izemot Priekuls maig, kur nokrifiu daudzums par
73% pasniedza ilggadé noveroto. Jinijs abad audzSanas vidis bija bagts ar nokrigiem,
parsniedzot ilggad®s raditajus, bet gaisa tempefah menesa otrdj un treSaj dekade bija zenaka
par normu, kas nedaudz aizkgvaugu atstibu. Pretji 2014. gadam, 2015. gada #prtreSajai
deladei Stend un Priekuds bija rakstugs paaugstits nokrifiu daudzums un gaisa temparat
tuvu ilggadg§iem nowerojumiem. Turprakaja vegetacijas periodaakis audzSanas vials vidga
gaisa temperata bija zemaka par ilggadg novéroto, un nokrigu daudzums virs normas resets
tikai maija Stende
Rezultati un diskusijas

RazZa un raZas stabilifite. Vidéja raza B audgSanas sistma 2014. gad@Priekubs un Stengl
attieagi bija 3.80 un 2.80t ha savulart 2015. gada— 3.21 un 3.61 t Raun K audzZanas
sisema — 2014. gadaattiedgi 4.60 un 5.30 t h§ 2015. gada— 5.29 un 6.41 t KA Abos
izmeginajuma gados au@Zanas vide maisimu razu ietekigja batiski (p < 0.05) (3. tab.).

Neviena no audzSanas sistnam netika konst&ta biatiska genotipa ietekme uz divu gadu
vidgjo razu. Sadzinot maigumus ar standait#ni ‘Rubiola’, B audzSanas sistma visiem
maigjumiem nowrots razas pieaugums (3. tab.). i@ahot ar attietgo komponentu vide
raditaju, bitisks razas pieaugums konstat2015. gadanaigjumiem M1 Priekuds un M7 un M8
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StendéK audzSanas sistma (p < 0.05), turkit M7 nowerota tendence veidot nebatiski auist
razu at citas izmeginajuma vids (imémums K Priekuds 2014. gada Lidzga tendence
B audz3anas sistna nowerota maigumiem M4, M5 un M6, kam razas pieaugumsidzhot ar
komponentu vid®, 2014. gadabija 1-11%, bet 2015. gadi-25% robe#s. Liekks razas
pieaugums nekkomponentiem abos gados B agflnas sistma bija divu genotipu maigimam
M5, kurS izveidots, kombiét genotipus ar akfrigu konkugtspgu ar nezlem (1.tab.). Ar
saidzinoSi rafgakais maigums M7 ir izveidots, izmantojot divus genotipus. lgapts, $
tendence nada uz to, ka divkomponentu mgisna ir mazka savstarga konkurence starp
at&irigiem augiem, ko savdarbair mingjis T. F. Dorings un k@i (Dorings et al., 2011).
Savukirt péc Franciji K audZSanas si§ta veikta paijuma rezulitiem lielaks raZzas pieaugums
noverots tis fdz piecu komponentu masmos nevis divu komponentu mAIBNOS
(Mille et al., 2006).

Visus paijjuma ieklautos maigumus var raksturot & vidgji stabilus, jo tiem regresijas
koeficients biiski neat&iras no 1 (3. tab.). Magmiem M2, M3, M4, M5 un M7 vidia raza
aston® vida bija virs visu izraginajuma ieklauto genotipu vida raditaja (4.38 t ha), tatad tos
var raksturot & piengrotus daidam audzSanas vidm. Turklat maigjums M3 paidija tendenci
labak regset uz audzSanas apsklu uzlabojumu (b=1.17), bet M4 un M6 (atfigich=0.88 un
b=0.87) — tendenci piefroties slikikiem audzSanas apskliem. Danija veikts p&jums
apstiprina, ka vasaras miezu niaisiiem ir noérota lataka adapcija vide nekh maigjumu
komponentiemitsgja (Kieer et al, 2012).

3. tabula Table 3
Vidgja raza t ha™un raZas stabilitati raksturojosie r aditaji 2014. un 2015. gad
Average yield t ha™ and stability indicators of yield in 2014 and 2015

Maistjumu un Maistjumu un . )
Maisijums, o komponentu Vidgja komponentu Regresijas | Novirze no
standartskirne Vidgja raZas starpba B | raza K* | razas starba K | KOeficients | regresijas
) raza B* . ] . ) (b) (<dj)
Mixture, A Difference Average Difference . P
verage . . . Coefficient Deviation
standart . between yield of yield between yield of
. yield . . of from
variety mixtures and mixtures and regression regression
components components
M1 3.16 —0.20 5.57 0.36 1.13 0.07
M 2 3.26 -0.01 5.56 0.09 1.04 0.08
M 3 3.25 —0.06 5.70 0.19 1.17 0.09
M 4 3.63 0.27 5.28 -0.02 0.88 0.16
M 5 3.62 0.34 5.70 0.08 1.04 0.07
M 6 3.53 0.23 5.23 0.09 0.87 0.05
M7 3.47 0.24 5.60 0.39 1.06 0.05
M 8 3.15 -0.12 5.45 0.33 1.10 0.24
Rubiola 3.11 X 5.38 X 1.09 0.14

* — aud£Sanas sista: K — konvencio#la, B — biolgzsiska farming system: K — conventional, B — organic

Lapu slimibas. Analizgjot maigjumu un to komponentu divu gadu Ro®jumu vidgas
AUDPCvertibas, M1, M3, M4 un M5 navrota tendence samaztres tklplankumainbas atistibas
pakapei (4. tab.), t&u batiskas atdribas netika konstetas. Mai§umos M6, M7 un M8 izmantoti
genotipi, kas iepriel&os izneginajumos at&irusies ar lapu slitbu atisttbas pakpi, tatu tikai
2014. gadamaisjumiem M7 un M8 ir noerots zemaks tklplankumainbas infekcijas imenis.
Savulart maigjumam M6, kud apvienoti genotipi ar dtfigu inficcSan® palkipi, saidzinot to ar
komponentu vid® raditaju, abos gados gan B, gan K aggkmas si§ta nowerota tendence
inficéties vaiBk. lespgams, iz\Elétajiem genotipiem augot kopaikiplankumainbas afistibu
noteica citas augypa3bas.
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4. tabula Table 4
Infic é8aras ar lapu slimibam, AUDPC vertibas, Priekdi, 2014.—2015. g.
Infection with foliar diseases, value of AUDPC, Priekuli, 2014-2015

Maisijums Tiklplankumainiba Net blotch Graudzalu miltrasa Powdery mildew
Mixture 2014 K* | 2014B* | 2015K 2015 B 2014 K 2015 K 2015 B
M* [ (M vV M v M v M VvV M Vv M V
M1 323 | 337 179 207 220 223 185 17 88 |43 " 84113 | 40 | 44
M 2 279 | 309| 202 184 211 209 161 150 [8 O M1 46 30 |23
M 3 308 | 346 209 213 24p 239 175 176 20 {3 b4 76 38 |34
M 4 340 | 353| 212 217 21 224 186 1p1 [8 03 "7 54 |41 |25
M5 333 | 348| 212 213 21f 219 166 14 [0 8 57727 |27 |31
M 6 308 | 298| 199 197 21F 161 165 1B0 |8 0 36 53 29 |35
M 7 316 | 353| 209 226 235 2747 191 1p6 8 0 26 43 18 18
M8 308 | 332] 204 206 21B 202 183 1B5 [0 [0 44 55 20 |27

* audzSanas sistna: K — konvenciofia, B — biolgziska farming system: K — conventional, B — organic;
* M — maisijuma \Ertiba, V — maiuma komponentu viga vertiba M — value of mixture, V — average
value of component$** maisijuma un komponentu Vviga veértiba at&iras hitiski (p < 0.05)significant
difference betwen mixture and the avarage value of components

InficeSana ar graudzu miltrasu 2014. gadK audZSanas sigtma tika nowrota neliek
apjons, bet B & praktiski nebija. Savukt 2015. gadanitrie un \Esie meteoroloigkie apsikli bija
optimali miltrasas afistibai. 2015. gadaates audzSanas sis§tmas maigumiem M1 un M5
konstagta bitiski zemaka AUDPC vertiba, kas liecina par zeaku miltrasas infekcijasiineni
maigjuma, saildzinot ar komponentu vigig vertibu (4. tab.). Ar paréjiem maigjumiem, izemot
M4, Saj gadaK audzSanas sistma nowerota zenika infekcija nek komponentu vid@is aditajs.

Francip veikts p&ijums ar ziemas kvieSiem apstiprina, ka, &mzmaigjumus, ir iespjams
samazint lapu slimbu attstibas tmeni, bet praktiski nav izpgi komponentu izgles krieriji
(Mille et al., 2006).

Konkur etspeja ar nezalem. lzvertgjot maigjumu un to komponentu spenomnakt nezles,
batiskas atkiribas starp maigimu un to komponentu viflem raditajiem bija tikai atsevigos
noverojumos 2014. gadaPirmaj vertejuma (AE 31.—39.) btiski augsika sp§a nonikt nezles
bija maigjumam M7 nevis komponentiem. 2015. gadm maigumam no¥rota tendence laka
nonakt nezles divos ertégjumos (AE 29.-31. un AE 59.—65.).afiski zentks konkugtspgas
raditajs 2014. gaddika konstaits M5 (AE 31.—-39.) un M8 (AE 59.-65.), saduk2015. gadavi8
visos \Ertejumos no¥rota tendence lalkanonekt nezles nel komponentiem.

Secirajumi

1. Bitisks razas pieaugums, ®hinot ar komponentu vige razu, konst@&ts maigjumam M1
2015. gada@Priekubs un maigumiem M7 un M8 Stend&onvencioniaja audzSanas sistma.
Biologiskajg audzSanas sistma maigjumu M4, M5, M6 un M7 raZai, sazinguma ar
komponentu vidj® raditaju, no\erota tendence pieaugt.

2. Piecus no pgjuma ieklautajiem astagm maigumiem — M2, M3, M4, M5 un M7 — var
raksturot k& piengrotus daidam audzSanas vid&, ar vid§o razu virs visu izréginajuma
ieklauto genotipu vida raditaja.

3. Maisijumiem M1, M3, M4 un M5 nosrota tendence mak inficéties ar miezu lapu
tiklplankumainbu nek to komponentieniitsgja.

4. Maisjumiem M1 un M5 Priekus alas audzSanas sisimas 2015. gad&onstagta buatiski
zenika inficeSaras ar graudzlu miltrasu.

5. Augu atistitbas gkuma maigjumam M7 no¥erota lataka konkugtspda ar nealem.
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AUGSNES APSTRADES UN AUGU MAINAS IETEKME UZ LAUKA PUPU ( Z484
VUL GARISMOECH.) SEJUMU NEZALAINIBU

EFFECTS OF SOIL TILLAGE AND CROP SEQUENCE ON WEEDINESS OF FIELD
BEANS (FABA VULGARIS MOECH.) SOWINGS

Indulis Melngalvis, Maija Ausmane, Antons RuZa, Kaspars Kristapsons
Latvijas Lauksaimnigbas universiite, Lauksaimniabas fakulite
indulis.melngalvis@llu.lv

Abstract. Soil tillage is one of the most power consuming and expensive processes in agricultural
production. The minimum tillage practices have a significant ecological as well as agronomic
impact by reducing the soil disturbance and enhancing the soil system stability. The paper presents
the results of stationary field experiments carried out at the Study and Research Farm
.Peterlauki” of the Latvia University of Agriculture during the period 262015. Two soil
primary tillage treatments were investigated: conventional ploughipipugh tillage
(0.22-0.23 m), with a mouldboard plough was compared with the minimal, shallow-{QL20m)

tillage, with a disc harrow. The weed control with herbicides was applied. The hypothesis states
that the decreasing intensity of soil tillage has an important influence on the weed population: the
number of weeds in crop may increase. The number of perennial weeds in the field beans was
higher before harvesting in soils with ploughless tillage. Statistically significant differences in
weed weight were not observed when ploughing was replaced with minimum tillage.

Key words: soli tillage, weeds, field beans.
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