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Abstract. The aim of this study was to determine the principles of Integrated Pest Management
implementation of scientifically-based recommendations limiting the spread of weeds. The research
in Latvia was conducted in the time period from 2011 to 2015. This publication provides
information on the research that explains the selected crop sequence system and its effect on weed
species depending on the proportion of cereals in the crop sequence. It was estimated that the
complex regional circumstances had an impact on the weed species and the variation in the
occurrence of crop sequence versions with an increased proportion of cereals up to 80-100%.
Increasing the proportion of cereals contributed to a significant increase of some weed species,
including Avena fatua. Weeds Vicia spp. and Bromus spp. increased significantly. The hypotheses
regarding the use of rotation options for weed infestation and distribution regulation of Avena
fatua, Apera spica-venti, and Bromus spp. still require additional studies.

Key words: weeds, weed occurrence, proportion of cereals in crop rotation, integrated pest
management.

levads

Ar Eiropas Parlamenta un Padomes dixekt2009/128/EK ir noteikts, ka ‘s Eiropas
Savienbas dabvalsts, @ikot ar 2014. gada 1. jain, ir jasaimnieko saska ar IAA (integietas
augu aizsardbas) principiem. Téu, lai razoSah vartu reali£t IAA principus neilu
ierobeZoSam galvenajs laukaugu kuitras, titikst ziratniski pamatotu ieteikumu. To iz8ttei lidz
Sim pieejamie pgjumu rezulsiti un informacija (t. sk. Lejh$, Abolin$, 2000; Lapi$ u. c., 2002)
nav pietiekama un nav aktudia atbilstoSi pegas desmitgades izm@m lauksaimnieibas
praks Latvija. Nav apzina paSreigja situacija par dominpsam nezlu sugm galveno laukaugu
SEjumos un ftdijumos, k af par &du Eiropajau invaivu nezlu sugu k vejauza Avena fatua L.)
un paragt rudzusmilga Apera spica-ventfL.) P. Beauv) r&o izplatibu trumos Latvijas teritordj,
to izplatbas radiem agronomiskiem, ekonomiskiem un vides riskiem.

Augu maiu var izmantot & IAA instrumentu nezlu ierobezoSanai un rgm sugu izplabas
regukSanai. Bitisks mditajs, kas nosaka a#ibas nealu sugu izplabai laukaugu umos un
stadijumos, ir saimnieibas iz\eleta kultiraugu maias sistma (Vanaga, 2010; Lag$ u. c., 2014)
un labbu ipatsvars augsek Publicts, ka pelejos gados graudaugejsmos Latvip Latgales
regiona pieaug ¥jauzas un paras rudzusmilgas sastop#@m (Necajeva u. c., 2015).

Izvirzita hipogze ir, ka, mainot graudaug@patsvaru augsakvar regutt noteiktu nezlu sugu
izplatibu un savairoSanos agroce&ioz

Publikacijas nerkis ir analiZt un skaidrot nedu sugu sastopaivas izmajas agrocen@z
atkafba no lahbu ipatsvara saimni@oa izvélétaja augu maia, lai nodroSinfu zinaniski
pamatotus secipamus ieteikumu izsiidei nezlu ierobeZoSanai atbilstoSi IAA principiem
ekonomiski nommigako laukaugu umos un stdijumos Latvij.

Materi ali un metodes

Nezlu monitorings veikts Kurzemes, Vidzemes un Zemgaistuviskajos rgionos no 2013.
lidz 2015. gadam. Saimnibas izélétas un nexdes uzskaitas p€& vienotas metodikas
(Mintale u. c., 2014). Neitu monitoringa veikSanaigfijuma aréla, viennerigi parklajot teritoriju,
randomizti izvélétas daidas specialixijas un lieluma saimniggas. Kurzemes ggona apsekotas
14 saimnietbas, bet Vidzemes un Zemgalegioaos — pa 12 saimnigaam, katd no &m nezlu
uzskaites veicot seSos Kirthugu §jumu vai sidijumu laukos.

Monitoringa viesis neilu uzskaiti veica p& sastopafibas metodes (Rad, Taurpa, 1982).
Uzskaite veikta vienreiz gefacijas perioda(janija Il dekade — filija Il dekade), nosakot néju

78



Zinatniski praktisk konference ,IDZSVAROTA LAUKSAIMNIECIBA”, 25.— 26.02.2016., LLU, Jelgava, Latvija

popukcijas sagivu, domingo%s sugas un to izpimas tmeni daidu laukaugu umos un
stadijumos. Neiles p& iespgas identifi€tas idz sugasimenim, bet, kur tas nebija i€ams, 1dz
dzimtas imenim.

Datu materatiska apstadé izmantota to rar&ana un grugana vispirms gg regioniem,
saimnietbam, gadiem, saimni@ou laukos auditajiem kulGraugiem. Kuliraugu izvietojums
stacioraras nowErojumu platbas noteikts, izmantojot saimnias lauku &stures datus un iar
pamatojoties uz monitoringa uzskaites dailegito informaciju. Izveletais saimniebu labbu
ipatsvars kafr lauka 5 gadu laik izteikts indeksos un aprocentos. Neitu sugas sastopaba
ordinalajas vai ar nomiralajas datulizes grupd noteikta, izmantojot pames ipatsvaraW
aprkinus, bet hipdzes un stafpu bitiskuma sastopaiimas raftaju standarta kidas S, un
standarta novirzesyS

Rezul&tu un diskusijas izkiksta ieverota setha: vispirms izldsts par ptijjumiem monitoringa
sisema atsevikos raionos, tad seko kopsavilkums.

Rezultati un to anahize

Nezlu izplatibas monitoringa rezultati Kurzeme

Petijjuma izpile piedatjas Solveiga Mgecka, Guars Bremanis un Margita Dam3kalne.
Kurzemes rgiona nezlu uzskaites veiktas no 2013d2 2015. gadam, néktgjot 14 saimnietbu
izveletos augu maias variantus piecos gados no 201dz 2015. gadam. Saimnieas izvietotas
pla& teritorija no Liepdas kdz Valdenarpilij un no Ezeresitiz Dundagai.

Kurzemes rgiona domingo&as nezlu sugas jeb sugas artiski augsiku sastopambas fmeni
bija vijolites {iola spp.) (ar sastopabas tmeni trijos gados 95.2% no lauku kopskaita) tamna
kosa Equisetum arvensk.) (89.6%).Loti augsts sastopabas Imenis, virs 75%, bija ardarza
véjagrikim (Fallopia convolvulusL.) (80.8%) un lo#u varpatai Elymus repengL.) Gould)
(75.6%). Parass rudzusmilgas ungjauzas sastopatya bija attietgi 25.6% un 17.6% (1. att.).

Saimnietbu lauku skaits pirmajgrupaar lahbu patsvaru §umos no 01dz 60% bija 136, bet
otraj grup ar labbu patsvaru §umos no 801dz 100% bija 114.

Kurzemes rgiona saimnieibu iz\El&tajas augu maias sistmas lalbuipatsvara palielijams
lidz 80—-100% bija Ktiski palielingis devipu sugu sastopaivu, tostarp arvejauzas sastopatyu
(2. att.).

Labibu ipatsvara palielifaims ar sekojagn saldzino&m izmanam tehnologas bija at
celonis 15 nezlu sugu sastopailvas bitiskam samazipanam (3. att.). Paras rudzusmilgas
sastopafipas samazifams no 27 uz 24% no lauku skaita nebijéidks.
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1. att. Nez]u sugas ar sastopd@m (W) visos laukos Kurzemesgiena saimnietbas tfis gados
lielaku par 10% no lauku kopskaita.
Fig. 1. Weed species with occurrence (W) higher than 10% in all fields of farms in the region of
Kurzeme within three year period.
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2. att. Nezlu sugu sastopaitmas (W) pieauguma raksturojums Kurzemegores, palielinot
labibu Ppatsvaru augu mad no 0-60% (1. grupa) no lauku kopskaitz|80—-100%
(2. grupa).
Fig. 2. Weed species with increasing occurrence (W) in the region of Kurzeme if proportion of
cereals in crop sequence has increased from 0-60% (group 1) to 80—100% (group 2).
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3.att. Nezlu sugu sastopairas (W) samazijama raksturojums Kurzemesgiena, palielinot

labibu patsvaru augu m@i no 0—-60% (1. grupa) no lauku kopskaitizl80-100% (2. grupa).

Fig. 3. Weed species with decreasing occurrence (W) in the region of Kurzeme if proportion of
cereals in crop sequence has increased from 0-60% (group 1) to 80-100% (group 2).

Nezlu izplatibas monitoringa rezultati Vidzeme
Petijuma izpildt piedaljas Livija Zaripa, Dace Piliksere uniga Zarpa. Vidzemes rg@ona
nezlu uzskaites veiktas no 2013d2z 2015. gadam, néktgjot 12 saimnietbu iz\Elétos augu
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mainas variantus piecos gados no 201dz P015. gadam. Saimniéas izvietotas plasteritorija
no SuntaZieniitiz Malupei un no Vilpulkasitlz Praulienai.
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4. att. Ne2lu sugas ar sastop@m (W) visos laukos Vidzemesgiena saimnietas tis gados
lielaku par 10% no lauku kopskaita.

Fig. 4. Weed species with occurrence (W) higher than 10% in all fields of farms in the region of
Vidzeme within three year period.

Vidzemes rgiona domingo&as nezlu sugas bija vijates (ar sastopaivas Imeni trijos gados
89.9% no lauku kopskaita), k@ \ejagrikis (81.0%), balandasChenopodiunspp.) (74.5%), i
(Vicia spp.) (71.8%), dk(Galeopsisspp.) (69.4%),ituma kosa (68.5%) un lod varpata (68.5%)
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(4. att.). Parass rudzusmilgas ungjauzas sastopala bija sadzinoSi neliela — atti@gi 9.7% un
5.6%.

Saimniedbu lauku skaits pirmajgrupaar lalibu patsvaru §umos no 0idz 60% bija 102, bet
otraja grup ar lahbu ipatsvaru §umos no 80 iz 100% bija 113. No kope stacioniio
noverojumu lauku skaita 216, ajertejuma netika iekauts viens lauks ar nepigu inforniciju
par lauka @sturi.
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5. att. NeZlu sugu sastopalmas (W) pieauguma raksturojums Vidzemegaes, palielinot
labibu patsvaru augu mgi no 0—-60% (1. grupa) no lauku kopskaitizl80-100% (2. grupa).
Fig. 5. Weed species with increasing occurrence (W) in the region of Vidzeme if proportion of
cereals in crop sequence has increased from 0-60% (group 1) to 80-100% (group 2).

Vidzemes rgiona saimnieibu iz\elétajas augu maias sistmas labbuipatsvara palielifjams
Iidz 80-100% bija butiski palielifiz 13 sugu sastopabu, tostarp arparasis rudzusmilgas
sastopanbu (5. att.).

Labibu ipatsvara palielidums bija af ceélonis 12 nezlu sugu sastopaivas biiskam
samazinjumam (6. att.). ¥jauzas sastopabes samazinams no 6 uz 5% no lauku skaita nebija
batisks.
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6. att. NeZlu sugu sastopalmas (W) samazifgama raksturojums Vidzemesgiena, palielinot
labibu Ppatsvaru augu mgd no 0—-60% (1. grupa) no lauku kopskaitz|80-100% (2. grupa).
Fig. 6. Weed species with decreasing occurrence (W) in the region of Vidzeme if proportion of
cereals in crop sequence has increased from 0-60% (group 1) to 80—100% (group 2).

Nezlu izplattbas monitoringa rezultati Zemgale

Petijumu izpilde piedaijas Gundega Putnieceznis Kopmanis, Ren@ SanZarevska, Aivars
Jermus8s, Ginta Millere, Indulis Melngalvis, Dainis Lgpi Zemgales ggona 12 saimnigabas
sjumu nezlainibas uzskaite notika, némgjot izveleto augu majas variantu 5 gados no 2011.
lidz 2015. gadam. Nelminibas uzskaites izpiiths no 2013.1tlz 2015. gadam. Saimnibas
izvietotas plas teritorija no Ukriem 1dz Viegtei un no Piagas — Olainesdiz Bauskai.
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7. att. Nezlu sugas ar sastop#m (W) visos laukos Zemgalessiena saimnieibas tris gados

lielaku par 10% no lauku kopskaita.

Fig. 7. Weed species with occurrence (W) higher than 10% in all fields of farms in the region of

Zemgale within three year period.

Domingo%as nezju sugas ar liski augsiku sastopafivas Tmeni Zemgal bija vijolites,
sastopamas 90.7% no lauku kopskaita, arzad \gjagrikis ar sastoparbas imeni trijos gados
69.2% no laukiem. Attiagi parasis rudzusmilgas ungjauzas sastopaia bija 34.1. un 24.3%

(7. att.).

Saimnietbu lauku skaits pirmajgrum ar lalibu ipatsvaru umos no 201dz 60% bija 102,
bet otraj grupm ar labbu ipatsvaru §umos no 801z 100% attiewi 111. No kopfa stacionfio
noverojumu lauku skaita 217, ayertejuma neietilpa 4 lauki ar nepifgu informaciju par lauku

veésturi.
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Labibu ipatsvara izbletajas augu maias sistmas Zemgales ggona saimniembas
palielingums dz 80-100% bija batiski palielifis aku, fruma ngtras Mentha arvensid..),
keraihu madaras@alium aparinelL.), purva armenes $tachys palustrig.), usu (Cirsiumspp.),
vijoliSu un tibaires direnes Polygonum scabrumMoench) sastopaiou (8. att.). \gjauzas
sastopainipas palieligjums no 231dz 25% no lauku skaita nebijatisks.
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8. att. Neilu sugu sastopaimas (W) pieauguma raksturojums Zemgalégore, palielinot labbu
ipatsvaru augu mgi no 20—-60% (1. grupa) no lauku kopskaita
Iidz 80—-100% (2. grupa).
Fig. 8. Weed species with increasing occurrence (W) in the region of Zemgale if proportion of
cereals in crop sequence has increased fron6@%-(group 1) to 80—-100% (group 2).

Labibu ipatsvara palielifaims ar sekojagn saldzino&m izmanam tehnologas bija at
célonis daZzu nezlu sugu sastopaivas batiskam samazipanam (9. att.).

Attéla raksturois hitiskas nezlu sugu sastopaivas izmajas labbu ipatsvara palielirkara
pec nowerojumu autoru ieskata nav saisis tikai ar augu maas ietekmi, bet visa 1AA, tajskait
an ar diferenéto kimisko augu aizsar@lzas paskumu lietoSanu. Visai vilinoSs un t@mvél
turpmak skaidrojams ir batiskais parast rudzusmilgas un la# \varpatas sastopatvas
samazinjums. NepiecieSams iarvisu no¥rojumu apkopojums pgjos Latvijas rgionos.
Sastopanbas samazifams, kaut tik neliels, ir atiruma kumetei (Tripleurospermum inodorum
(L.) Sch. Bip.).
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9. att. Nezlu sugu sastopatras (W) samazijama raksturojums Zemgalessiena, palielinot

labibu Ppatsvaru augu mad no 20-60% (1. grupa) no lauku kopskaitiz 180—-100% (2. grupa).

Fig. 9. Weed species with decreasing occurrence (W) in the region of Zemgale if proportion of
cereals in crop sequence has increased fron6@%-(group 1) to 80-100% (group 2).

Kopsavilkums par augu manas izvdes variantu noamibu nezlu sugu izplatba

Tris zinZnisko instificiju iegitos nezlu monitoringa rezuitus saigba ar augu maias iz\eles
noZzmibu apkopoja Dainis Lap$ un Dace Piliksere. Kopuntris Latvijas refpnos no 141 neitu
sugim vai to grupan sastopaiia (W) 9 sugm bija virs 50% no lauku kopskaitanski lielaka

par pagjam sugm sastopafba bija vijoitem. Vides indikatoraituma kosas sastop@vas butiski
palielintie raditji liecinaja par melioicijas sistmu zemo salictotibas Tmeni (10. att.)
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10. att. Nezlu sugu sastopaiva (W) Kurzemes, Vidzemes un Zemgalegaros, k arf sugu

sastopanipas aditaju varieS8ana (Sd) plabas ar lafbuipatsvaru no Oidiz 60%.

Fig. 10. Occurrence of weed species (W) and its standard deviation (Sd) in the fields with
proportion of cereals from 0 to 60% in the regions of Kurzeme, Vidzeme and Zemgale.
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11. att. Nedlu sugu sastopaiva (W) Kurzemes, Vidzemes un Zemgalegsaros, k aff sugu
sastopainias Aditaju varieSana (Sd) plabas ar lafbuipatsvaru no 8Gdz 100%.
Fig. 11. Occurrence of weed species (W) and its standard deviation (Sd) in the fields with
proportion of cereals from 80 to 100% in the regions of Kurzeme, Vidzeme and Zemgale.

Nezlu sugu sastopaivas Aditaju varicSana (Sd) plabas ar labbu ipatsvaru no Oitlz 60%
loti ietekngja 2014. gada meteooroliskie apsikli. Stabilu vietu agrocenég ienem vijolites,
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darza \gjagrikis, loau varpata, balandas.aRlomas par tehnolégko kultiraugu raZzas n@akSanas
kvalitati rosina stabiliite agrocena@s sirpaugiem rapsimBrasica spp.) un labam. Saimnietbas
un plaibas ar augsaku specialiacijas pakipi, lakibuipatsvaru no 80dz 100%, srnaugu rapsu un
citu sugu laldiu sastopaiba ir jau zeraka (11. att.).

Buatiski paaugstinta sastoparbas &ditaju varieSana ir nezlu sugm, kuras vairojas agklam:
tiruma kumatei, akiem, sirenan (Polygonumspp.), fruma zérei (Sinapis arvensit.). Saj pad
grupair parasi rudzusmilga (10. att.).

Platbas ar paaugstirta labbu ipatsvaru (11. att.) stabili ngz floras komponentiggumos ir
sarpaugi (rapSi un citas lab@o sugas), vijates, arta paritre Lamium purpureundlL.), saules
dievkeieslins (Euphorbia helioscopial.). Kopun@ tris Latvijas rgionos lallbu ipatsvara
palielinaSana gumos fdz 80-100% dtiski palielimja af véjauzas sastopabu no 12.4 dz
20.1%.

Batiski nemaingia ar savu izpl#tu, saldzinot augu maias variantus ar labu ipatsvaru no
0 lidz 60% un no 80idiz 100%, bija parastrudzusmilga, sastopaba attietgi 24.1 un 22.2%.
Labibu specializta augu maja raksturojama adauzu Bromusspp.) paaugsting sastopambu.
Zilas rudzupuks (Centaurea cyanut.) skaistuma kultigSanu nedkst piekopt lahiu €jumos,
kur to sastoparba Kurzemes ggona sasniedz 58.8 un Zem@dal0.8%, turkit tas nav attiecim@s
tikai uz 2014. gada ziefju ssjumiem. Strauji izplats Viki, no kuriem ar savu sastop#dia pirmag
vieta ierindojamscetrsklu vikis (Vicia tetrasperma (L.) Schreb.).iki sastopambas indekss
Vidzene sasniedz jau 0.76, bet Kurze®57.

Secirajumi

1. Kopuni tris Latvijas rgionos no 141 neétu sugm vai to grupan sastopaiiva 9 sugm bija
virs 50% no lauku kopskaita. Bitiski lida par visu p&jo nezlu sugu sastopaivu bija
vijolitem.

2. Platbas ar paaugstiitu labbu ipatsvaru no 80idz 100% stabili nestu floras komponenti
sgjumos bija vijoltes, arta paratre, saules dievkslinS un ar sarnaugi (rapsi un citas labu
sugas). Kopum tris Latvijas rgionos labu ipatsvara palielirdana gumos idz 80-100%
butiski palielinga af vejauzas sastopaivu no 12.41dz 20.1%.

3. Batiski nemainga ar savu izplabu, saidzinot augu maias variantus ar labi ipatsvaru no 0
Iidz 60% un no 80idiz 100%, bija parastrudzusmilga, sastopaba attietgi 24.1 un 22.2%.
Labibu specializtajai augu majai rakstutga bBcauzu paaugstind sastoparba. Strauji
izplatjuSies ki, no kuriem ar savu sastop#hu pirmaj vieta ierindojamscetrsklu vikis.
Viku sastopafbas indekss Vidze@rsasniedz jau 0.76, bet Kurze@57.

Pateiaba. Petijums veikts 2013. un 2014. gad@mkopbas ministrijas Eiropas Lauksaimnieas
fonda lauku atstibai (ELFLA) projekta ,Nezlu izplaibas ierobezoSana intétis augu
aizsardmbas sistma laukaugu kuliru €jumos un stdijumos, sekrgjot vides un resursu ilgtspgo
izmantoSanu”, bet 2015. gatliuksaimnietba izmantojama zinmes projekta ,leteikumu izgie
VEjauzas un citu izplatiko nezlu sugu ierobeZzoSanas plsmiem Latvijas apdklos” ietvaros.
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VASARAS MIEZU MAIS TJUMU AUDZ ESANAS PRIEKSROCIBU IZPETE
ESTIMATION OF THE ADVANTAGES OF SPRING BARLEY MIXTURES

Indra Lo¢ mele, Dace Piliksere, Nelda Venta, Linda Legzga
Valsts Priekul laukaugu selekcijas instis
Linda.Legzdina@priekuliselekcija.lv

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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