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levads

Lai sugas saglabatu sp&ju vairoties, palielinatos to izturiba pret slimibam, un
tas spétu pielagoties mainigiem vides apstakliem, ir nepiecie$ama genctiska
daudzveidiba. Liela dala Sobrid audz@to graudaugu, t.sk. miezu (Hordeum
vulgare) Skirpu veidotas, krusto$ana izmantojot tikai jaunakas un raZigakas
Skirnes un no krustojumiem atlasot linijas, kas ir ar nedaudz labakam ipasibam
neka vecakaugi. Rezultata liela dala miisdienu $kirpu savstarpgji genétiski maz
atskiras un ir pilniba viendabigas jeb homogenas. Optimalos, ar mineralo
méslojumu un augu aizsardzibas lidzekliem nodrosinatos apstaklos tas nodrosina
augstas razas, tau parsvara nesp¢j adaptéties nelabvéligam audzeSanas apstaklu
izmainam. Skirpu genétiska viendabiba problémas var radit videi draudzigas
saimniekosanas sist€mas, kur augu aizsardzibas lidzeklu un kimiski sintez&tu
mineralméslu lietoSana ir ierobezota. Tiek uzskatits, ka viens no faktoriem
ilgtsp&jiga lauksaimnieciba ir kultiraugu adaptacija vid€, kuru var veicinat,
palielinot $kirnu iek$€jo daudzveidibu. IevieSot laukaugu s€jumos lielaku
genétisko daudzveidibu, varétu ierobezot augu slimibu izplatibu, paaugstinat
konkur€tsp€ju ar nezalém un nodrosinat razas stabilitati.

Lielaku daudzveidibu s§juma var nodro§inat, paSapputes sugam veidojot
heterogénus $kirnu veidus — $kirnu maisfjumus un populaciju kirnes. To sastava
esoSie augi ir genétiski at8kirigi, un Iidz ar to tas ir plastiskakas neka tiro liniju
Skirnes — starp augiem darbojas kompensacijas mehanisms, izdzivo un lielaku
razu dod tie augi, kas labak pieméroti konkr&tajai videi. Tapéc Sobrid ir
aktualiz€jusies dazadu maisijumu un pasapputes sugu populaciju izveido$anas
un efektivitates izpéte. Sobrid pasaulé par $o tému nav veikts daudz pétijumu,
turklat tajos iegiitie rezultati ir pretrunigi, ir daudz neskaidru jautajumu.

Saskana ar starptautiskas jaunu augu skirnu aizsardzibas savienibas (UPOV)
prasibam, Skirnei jabit atSkirigai, viendabigai un stabilai, bet paSapputes sugu
populacijas neatbilst Siem kriterijiem. Tap&c Eiropas Savieniba notiek
eksperiments, kura rezultata, iesp&jams, tiks ieviestas izmainas normativajos
aktos, kas padarTs iespgjamu gengtiski daudzveidigu Skirnu parbaudi, registraciju
un audzgSanu. Agroresursu un ekonomikas institiita Priekulu pétniecibas centra
ir uzsakta vasaras miezu populaciju veidosana un izpéte, un $aja promocijas
darba pétjjumda izmantota populacija CCP1(Mirga) ir ieklauta minétaja
eksperimenta, un tirdznieciba ar tas s€klu atlauta kop§ 2017. gada.

Darba merkis

Izvertet vasaras miezu genotipu maisijumu, vienkarso, salikto un kombinéto
krustojumu populaciju izmantoSanas prieksrocibas biologiskajai audzgSanas
sist€émai.



Pétijuma uzdevumi

1. lzvertet vasaras mieZzu genotipu maisijumu priekSrocibas razas un razas
stabilitates nodrosinasana, lapu slimibu intensitates samazina$ana un
konkur&tspgjas ar nezalém uzlabosana.

2. lzvertet vasaras miezu populaciju prieksrocibas razas un razas stabilitates
nodro§inasana, lapu slimibu intensitates samazinasana un konkurétsp&jas ar
nezalém uzlaboSana.

3. lzvertet dazadu populaciju veidu kvalitates raditajus un to stabilitati
biologiskaja un konvencionalaja audz&sanas sistema.

4. Izvertet tris miezu populaciju veidu augu kvantitativo pazimju daudzveidibas
at8kiribas biologiskaja un konvencionalaja audz&sanas sistema.

Darba hipoteze

Genotipu maisijumiem un populacijam, salidzinajuma ar viendabigam
S$kirném, biologiskaja audz&sanas sistéma ir stabilaka raza, labaka konkurétspgja
ar nezalém un zemaka infic€$anas ar lapu slimibam.

Aizstavamas tézes

1. Miezu genotipu maisijjumiem salidzinajuma ar viendabigam Sskirném ir
labaka razas stabilitate un konkur&tspgja ar nezalém un mazaka lapu slimibu
attistiba.

2. Miezu populacijam salidzinajuma ar viendabigam Skirném ir labaka razas
stabilitate un konkuretsp&ja ar nezalem un mazaka lapu slimibu attistiba.

3. Miezu populacijas var nodrosinat kvalitates raditajus viendabigu Skirnu
limenT un labaku kvalitates raditaju stabilitati.

4. Populaciju kvantitativas pazimes biologiskajas un konvencionalajas
audz@Sanas sist€émas attistas atskirigi.

Darba novitate

Attistoties biologiskajai lauksaimniecibai, pasaulé p&d&ja desmitgade ir
aktualiz&jusies genotipu maisijumu un pasapputes sugu genétiski daudzveidigu
populaciju izpete. Publicétu rezultatu par genotipu maisijumu un it Tpasi
populaciju izpéti pasaulé Sobrid nav daudz. Ari Latvija lidz $im nav pétita
maistjumu un populaciju veidoSana un nav pétits, kadas priekSrocibas
populacijam un genotipu maisijumiem ir salidzinagjuma ar tradicionalajam tiro
Itniju Skirném.

Pétijuma rezultatu aprobacija

Péc &1 pétijuma rezultatiem sagatavotas 4 publikacijas, kuras indeksétas
Scopus un/vai Web of Science datu bazes, 4 publikacijas konferencu rakstu
krajumos. Sniegti 5 mutiskie un 6 stenda zinojumi konferences.



Materiali un metodes
Lauka izméginajuma metodika, augsnes apstakli un pielietota agrotehnika

Lauka izméginajumi 2015.-2018. gada ierikoti Agroresursu un ekonomikas
institiita Priekulu un Stendes p€tniecibas centros divas audzeéSanas sist€émas —
biologiskaja (turpmak teksta B) un konvencionalaja (turpmak teksta K). Katra
audz&Sanas videé (vide — katra audz&$anas vieta (gan O, gan K) katra p&tijuma
gada, audzésanas vieta — Priekuli un Stende) genotipi séti ¢etros atkartojumos,
laucinus izvietojot péc reZgu shémas. Augsne visas audze$anas vides bija velenu
podzoléta, granulometriskais sastavs — malsmilts. Augsnes agrokimisko raditaju
amplitidas izm&ginajuma laukos apkopotas 1. tabula.

1. tabula/Table 1
Augsnes agrokimiskie raditaji 2015.-2018. gada /
Soil agrochemical properties in 2015-2018

Raditaji / Priekuli Stende

Properties K/C* B/O* K/C B/O
pH KCI 5.5-5.9 5.6-5.7 5.9-6.1 5.9-6.3
Organiskas vielas saturs, mg kgt /

- 3 21-26 19-24 18-22 19-23
Organic matter content,mg kg
K20 mg kg'* 135-176 | 135-175 | 168-176 | 111-115
P20s mg kg'* 125-292 | 139-169 | 160-289 | 148-151

*K — konvencionali /C — conventional; B — biologiski /O — organic;

PriekSaugs K audz&Sanas sistéma abas izméginajuma vietas bija kartupeli
(Solanum tuberosum), B sistéma Priekulos 2015. un 2016. gada paksaugi, 2017.
un 2018. gada zalméslojums, bet Stende — griki (Fagopyrum esculentum).
Mineralmesli tirviela K sisttma Priekulos lietoti saskana ar augsnes
agrokimiskajiem raditajiem, planojot razu 5 t ha: N 95-108, P,Os 0-70, K0
45-93 kg ha’. Stendé K audze$anas sistéma lietotas $adas mineralméslu normas
tirviela: N 75-80, P;0s 75-80 un K;O 75-80 kg ha™. Izs&jas norma visas
audzeSanas vietas — 400 digstosi graudi uz m?. Nezalu ierobeZzosanai B sistéma
augu ceroSanas fazg (21. -29. AE) veikta s€jumu ecéSana, bet K sistema lietots
herbicids. Lai varétu novertet lapu slimibu attistibu, K audz&sanas sisteéma netika
lietoti fungicidi.

Izmantotie mieZu genotipi
Genotipu maistjumi. P&tfjuma ieklauti astoni (M1-M8) maisfjumi ar

atskirigu komponentu skaitu (2. tab.), 16 komponenti (Skirnes un selekcijas
Itnijas) tirs€ja un tr1s kontroles Skirnes.
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2. tabula/ Table 2
MieZu genotipu maisijumu raksturojums /
Characteristics of genotypes mixtures

Komponentu [P N
- - Kritériji maisijumu komponentu izvélei /
Maisijums / skaits / L :
. Criteria for the selection of components for
Mixture Number of .
mixtures
components
M1 M2 3 Atskiriga adaptacija audz€sanas apstakliem /

Different adaptability to growing conditions
Dazada cera forma — stava, vidéja un izveérsta /
M3 3 Different plant growth habit — erect, intermediate
and prostate

Kombinétas pazimes: strauja augu attistiba, laba
augsnes nosegsana, laba ceroSana, agra

M 4 5 varposana, lapu noliek$anas / Combination of
rapid plant development, good soil covering
ability, good tillering, early heading, leaf bending
Atskiriga konkurétsp&ja ar nezalém / Different
competitive ability against weeds

M6, M8 3 Dazada infic€Sanas pakape ar miezu lapu
tiklplankumainibu un graudzalu miltrasu /
Different level of infection with foliar diseases

M5 2

M7 2 caused by Pyrenophora teres and Blumeria
graminis
Maistjumi veidoti ar konkrétu meérki: M1 un M2 - stabilas razas

nodro§inasanai, M3, M4 un M5 — konkurétspé&jas ar nezalém palielinasanai, M6,
M7 un M8 — lai ierobeZotu graudzalu miltrasas (ieros. Blumeria graminis) un
miezu lapu tiklplankumainibas (ieros. Pyrenophora teres) attistibas pakapi.
Maistjumu sékla katru gadu sagatavota no jauna, samaisot vienadas proporcijas
attiecigos komponentus. Maistjumu s€klas materials s€jai gan Priekulos, gan
Stende gatavots no Priekulos iegiitas razas. K audzgSanas sist€ma izmantots
s€klas materials, kurs§ iepriek$€ja gada iegiits no izméginajumiem K sistéma, un
B sistéma izmantots séklas materials, kur$ ieprieks$¢ja gada iegiits B audz&éSanas
sistéma.

Maistjumu raza un konkur€tsp&ja ar nezalém verteta salidzinajuma ar katra
konkréta maistjuma komponentu vid€jiem raditdjiem un tris viendabigam
audzesana esos$am kontroles Skirném — ‘Abava’, Rasa’ un ‘Rubiola’. InficéSanas
ar lapu slimibam vertéta salidzinajuma ar komponentu vid&jo, min&tajam
Skirn@m un ienemigako konkréta maisijuma komponentu.

Populacijas. Petijuma izmantotas vienpadsmit populacijas ar atSkirigu
genétiskas daudzveidibas limeni — Cetras vienkar$as (divi vecakaugi), piecas
saliktas (tris 11dz septini vecakaugi) un divas kombinéto krustojumu (angliski
Composite Cross Populations — CCP) (3. tab.). Populaciju raza, razas stabilitate,
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inficéSanas ar lapu slimibam, konkur€tsp&ja ar nezalem un kvalitates raditaji
salidzinati ar iepriek§ minétajam kontroles skirném — ‘Abava’, ‘Rasa’ un
‘Rubiola’. Lidzigi ka maisijumiem arl populacijam sékla abam audzeSanas
vietam gatavota no Priekulos ieglitas razas, B sistéma izmantojot B novakto un
K sisttéma K novakto razu.

3. tabula/ Table 3
Populaciju raksturojums /
Characteristics of populations

Populacija / Populacijas veids un paaudze 2015. —2018. gada /
Population Type of population and generations in 2015-2018
BZ12 Vienkars$a, divi vecakaugi / simple, two parents, Fio—Fis
Bz14 Vienkar$a, divi vecakaugi / simple, two parents, Fio—Fis
1014-11 Vienkars$a, divi vecakaugi / simple, two parents, Fs—Fs
1015-11 Vienkar$a, divi vecakaugi / simple, two parents, Fs—Fs
1348-11 Salikta, tiTs vecakaugi / complex, three parents, Fe—Fo
1349-11 Salikta, septini vecakaugi / complex, three parents, Fe—Fo
1357-11 Salikta, sesi vecakaugi / complex, six parents, Fe—Fo
1018-12 Salikta, tiTs vecakaugi / complex, three parents, Fe—Fo
1052-12 Salikta, desmit vecakaugi / complex, ten parents, Fe—Fo
. Kombingto krustojumu, visas iespgjamajas kombinacijas krustoti 10
CCP1(Mirga) | yocakaugi (90 kombinacijas) / composite, bulked dialell crosses
among group of 10 parents (90 combinations), Fs—Fs
Kombinéto krustojumu, pieci viriski sterili paraugi krustoti ar 10
CCP3 vecakaugiem (50 kombinacijas) / composite, bulk of 10 parents
crossed to 5 male sterile samples (50 combinations), Fs—Fs

Vienkarsas populacijas BZ12 un BZ14, sakot no Fs paaudzes, audz&tas un
vertetas paral€li K un B sist€ma (turpinot sét gadu no gada konkrétaja audzeésanas
sisttma ieglito materialu). Par&jas populacijas péc krustosanas vienu gadu
pavairotas K sisteéma, tad iegiitais s€klas materials sadalits divas dalas un
turpmak audz&€ts un vertéts paraléli abas audzesanas sist€émas.

Lai izvertétu faktoru — genotipa, gada, audzéSanas vietas un $o faktoru
mijiedarbibas ietekmes atSkiribas uz pazimém atkariba no populacijas veida
(daudzveidibas lmena), tas sagrupétas pa veidiem grupas: vienkarso populaciju
grupa (VPg), salikto populaciju grupa (SPg), kombinéto krustojumu grupa
(CCPg) un kontroles skirnu grupa (Kg).

Veiktie novérojumi un analizes

Priekulos (2016.—2018. gada) vegetacijas perioda B un K audz&$anas sistéma
(kopa dati iegtti 6 vidés — 3 B un 3 K) dabiga infekcijas fona vertéta inficéSanas
ar lapu slimibam — graudzalu miltrasu (ieros. Blumeria graminisi) un miezu lapu
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tiklplankumainibu (ieros. Pyrenophora teres), vizuali nosakot slimibas attistibas
pakapi visa izmégindjumu laucina ball&s, kur 0 — nav redzamu simptomu, 9 —
lapu audi atmirusi, nav novérojami dzivi audi. Slimibu vérté$ana uzsakta,
paradoties uz lapam pirmajam slimibas pazimém, un turpinata ar 7-10 dienu
intervalu.

Konkurgtsp&jas ar nezalem izverteSanai B audzESanas sistéma Priekulos
(2015.-2018. gada) (kopa dati iegiti 4 vides) augu ceroSana (25.—29. AE) un
stiebrosanas sakuma (29.-31. AE) vizuali vertets projektivais labibas augsnes
segums. Nezadlu augsnes segums Vertéts augu sticbrosana (31.-39. AE),
varposanas beigas — ziedeSanas sakuma (59.-65. AE) un graudu nogatavoSanas
laika (87.-92. AE). Katru gadu B sistéma katra atkartojuma viens laucins atstats
neapsets, laujot taja brivi augt nezalem. Katra vertéSanas reiz€ ar1 Saja laucina
vertéts nezalu augsnes projektivais segums. VertéSanai izmantots 1 m? liels
ramitis.

Raziba gan Priekulos, gan Stendé (2015.-2018. gada) noteikta, nokulot visu
katra varianta laucinu katra atkartojuma. Kopa raza iegtita 14 vidés (7 B un 7K).
legiita raza parrékinata t ha' pie graudu mitruma 14% un 100% tiribas.
Populacijam un kontroles skirném no katra atkartojuma panemts vid€jais graudu
paraugs péc standarta LVS 270 un noteikti kvalitates raditaji: 1000 graudu masa
(g) noteikta katram atkartojumam péc standarta LVS EN 1SO 520; tilpummasa
(g L), kopproteina (g kg*) un cietes saturs (g kg?) graudu sausna noteikti ar
analizatoru Infratec™ 1241 (FOSS) Latvijas Lauksaimniecibas universitates
Lauksaimniecibas fakultates Graudu un séklu macibu zinatniskaja laboratorija.

Populaciju kvantitativo pazimju attistibas atSkiribu veérteéSanai atskirigas
audzgSanas sist€mas 2016. un 2018. gada Priekulos B un K audzgsanas sisttéma
ierikots lauka izm&gingjums, kura ieklautas paralélas populacijas
BZ12B/BZ12K, 1018-12B/1018-12K un CCP1B/CCP1K. Par paralélajam
populacijam tiek sauktas populacijas ar vienadu izcelsmi; viena no tam tiek
audzéta tikai B sistéma, otra — tikai K sistéma un pie populacijas apzimgja
attiecigi pievienoti burti B un K. Parbaudes gados paral€las populacijas B un K
audz€Sanas sist€mas s€tas blakus — B sisteéma gadu no gada audz&tajai populacijai
seta blakus tas paSas izcelsmes populacija, kas gadu no gada audzeta K sistema,
un otradi. Pilngataviba (91.-92. AE) paral€lo populaciju laucinos panemti
paraugkiili un laboratorija 100 augiem noteikts auga un galvenas varpas garums
(cm), graudu skaits galvenaja varpa un augu produktivas ceroSanas koeficients.

Meteorologisko apstaklu raksturojums

Miezu attistibai labveligi meteorologiskie apstakli bija abas audzéSanas
vietas 2015. gada (iznemot biologiskaja audzesanas sistema Stendg, kur stipras
lietus gazes rezultata izméginajums tika stipri bojats) un Stendé 2016. un
2017. gada (4. un 5. tab.). Priekulos 2016. gada p&c paaugstinata nokrisnu
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daudzuma aprilt sausie laika apstakli maija ietekmé&ja augu attistibu, 1pasi B
sistéma, kur s§jumu ec&Sana nezalu ierobezosanai pavairoja augiem stresu, un to
turpmaka augsana bija traucéta.

4. tabula/ Table 4
Meteorologisko raditaju novirze no ilggadigajiem novérojumiem
2015.-2018. gada Priekulos /
Deviation of meteorological indicators from the long-term observations in
2015-2018 in Priekuli

Meénesis / 2015 2016 2017 2018

Month °C* | %p** °C % °C % °C %
Aprilis / April 0.0 113 0.3 231 -2.0 266 2.2 118
Maijs / May -0.5 97 2.7 18 -1.0 76 4.1 39
Jiinijs / June -0.6 49 1.5 178 -1.1 173 0.9 111
Julijs / July 0.6 106 0.4 127 -1.7 118 2.5 27
Augusts / August 1.4 30 0.0 216 0.2 119 2.2 81

*vidgjas gaisa temperatliras novirze no ilggadigajiem datiem / deviation of average air temperature
from the long-term data; **ménesa nokri$nu summa % salidzindjuma ar ilggadigajiem datiem /
monthly precipitation amount % in comparison to the long-term data

Talak vegetacijas periods raksturojas ar paaugstinatu nokri$nu daudzumu,
kas pagarinaja augu vegetacijas periodu un apgritinaja razas novak$anu. Ari
2017. gada Priekulos vésie un mitrie laika apstakli pagarindja augu vegetacijas
periodu. Savukart 2018. gada aprila beidzamaja dekadg, kad noritgja s€ja, abas
audz€8anas vietas mitruma pietika, un augi sadiga labi. Turpmakais vegetacijas
periods gan Priekulos, gan Stend@ raksturojas ar sausiem un karstiem apstakliem,
kas abas audz&$anas vietas radija augiem sausuma stresu (4. un 5. tab.).

5. tabula/ Table 5
Meteorologisko raditaju novirze no ilggadigajiem novérojumiem
2015.-2018. gada Stendé /
Deviation of meteorological indicators from the long-term observations in
2015-2018 in Stende

Menesis / 2015 2016 2017 2018
Month °C* | %** | °C % °C % °C %
Aprilis / April 1.3 266 15 104 -0.6 205 1.7 131
Maijs / May -0.4 146 3.1 104 0.1 32 4.5 28
Jiinijs / June 0.7 89 14 163 -0.3 103 0.9 40
Jalijs / July -0.4 88 0.9 105 -0.8 64 2.2 37
Augusts / August 2.0 31 -0.4 68 0.8 59 2.0 107

*vid&jas gaisa temperatiiras novirze no ilggadigajiem datiem / deviation of average air temperature
from the long-term data; ** méne$a nokri$nu summa % salidzindjuma ar ilggadigajiem datiem /
monthly precipitation amount % in comparison to the long-term data
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Izmantotas datu apstrades metodes

Genotipu maisijumu un populaciju razas, inficESanas ar lapu slimibam un
konkur@tspgjas ar nezalem izvert€Sanai izmantota viena un divu faktoru
dispersijas analize (ANOVA). Atskiribas uzskatitas par batiskam, ja p<0.05.
Razas stabilitates vért€Sanai aprékinats vides indekss (starpiba starp visu
genotipu vid€jo razu konkretaja vid€ un visu genotipu vid€jo razu no visam
vidém), izmantota regresijas analize un rangu metode. Viens no raditajiem, kas
izmantots razas stabilitates raksturoSanai, ir regresijas koeficients (b). Ja tas ir
tuvs 1, tad genotipu var raksturot ka stabilu, ar sp&u adaptéties atskirigos
audzeéSanas apstaklos, ja butiski augstaks par 1, tad §kirne raksturojama ka jutiga
pret vides apstaklu izmainam un ar lielaku specifisko piemérotibu labakiem
audzesanas apstakliem. Ja b ir butiski zemaks par 1, tad $kirni var raksturot ka
izturigu pret nelabvéligam vides apstaklu izmainam un ar lielaku specifisko
piemgrotibu sliktakiem audze$anas apstakliem. Faktoru (audzgésanas gads, vieta,
genotips) ietekmes un to mijiedarbibas ietekmes batiskuma aprékinasanai, ka ar1
populaciju grupu (daudzveidibas limena) izvertéSanai un korelativo sakaribu
vertéSanai izmantota programmatiira SPSS Statistic 17. Aprékinata maisijumu
relativa efektivitate to razai, inficétibai ar miezu lapu tiklplankumainibu, labibas
augsnes segumam un konkurétspgjai ar nezalém salidzinajuma ar maisijuma
attiecigo komponentu vidgjo raditaju (MEyi¢) un maistjuma komponentu, kuram
iegits salidzinosi augstakais konkrétais raditajs (MEmax). Lapu slimibas attistibas
verteSanai aprékinats laukums zem slimibas attistibas liknes (AUDPC). Spgja
nomakt nezalu augsanu (Svar) katram genotipam katra vért&juma reizé aprékinata
ka starpiba starp nezalu augSanu laucina, kura aug konkr&tais genotips, un
maksimalo nezalu augSanu laucina bez graudauga, un izteikta procentos.
Populaciju un kontroles Skirnu kvalitates raditaju stabilitates izverteéSanai
izmantota metode, kas izmantota raZzas stabilitates veértéSanai un variacijas
koeficients (S%). Populaciju kvantitativo pazimju vidgjo raditaju salidzinasanai
izmantots t-tests. Kvantitativo pazimju daudzveidibas izvért€Sanai izmantots
Senona-Vivera daudzveidibas indekss H’. Izmé&ginajuma ierikosanas specifikas
del nav iespgjams novertét pazimju daudzveidibas indeksa H’ atSkiribu
butiskumu.
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Rezultati

Genotipu maisijumu razZas, raZas stabilitates, lapu slimibu un
konkurétsp€jas ar nezalém izvertéjums

Genotipu maisijumu raza un razas stabilitate

Petjjuma ieklauto maisTjumu, to komponentu tirsg€ja un kontroles Skirnu
vid&ja raza biologiskaja (B) audzesanas sistéma bija 3.37 t ha', ar zemako vidgjo
razu 2.07 tha 2018. gada un augstako 5.24 t ha' 2016. gada Stendé. Vidéja raza
konvencionalaja (K) audz&sanas sistéma bija 5.45 t ha', kur zemakais vidgjais
raditajs 3.07 t hal bija 2018. gada Priekulos, bet augstakais 2016. gada Stendé
8.53thal.

Genotipu maisijumu razas izvértéjums salidzindjuma ar attiecigo
komponentu vidéjo. Neviens no pétitajiem astoniem maistjumiem neparsniedza
to veidojoso komponentu vid€jo razu visas 14 pétijuma vides (6. tab.).

6. tabula/Table 6
Genotipu maisijumu razas novirze no to veidojoSo komponentu vidgjas
razas biologiskaja (B) un konvencionalaja (K) audzé$anas sistémas /
Deviation of genotypes mixtures yield from the average of their components
in organic (O) and conventional (C) growing systems

B/0O (n=7) K/C(n=7)
MaisTjums / +/- komponentu | +/- vidgji +/- komponentu +- vidgji
Mixture vidgjais / petljumg/ vidgjais / average petguma_/
average of the averagein | . components average in
components** | the study, % the study, %
M1 (3)* -5;+2 -3 -1;+6(1)& 5
M2 (3) -3;+4 3 -4;+2;=1 -2
M3 (3) -4;42 2 -2;+2;=3 0
M4 (5) -3;+3 1 -3;+3;=1 0
M5 (2) -4;+3 -2 -2;+2;=3 0
M6 (3) -1(1);+5,=1 3 -3;+4 0
M7 (2) -2;+5 6 -1;+6(1) 9
M8 (3) -2;+4;=1 3 -1;+6(2) 7

*maistjuma komponentu skaits / number of components n mixture; **gadijumu skaits, kad raza bija
vienada (=), augstaka (+) vai zemaka (-) neka komponentu vid&jais / number of cases when yield was
equal (=), higher (+) or lower (-) than the average of components; %iekavas treknraksta — gadijumu
skaits, kad konstat&tas starpibas bija biitiskas (p<0.05) / %in brackets in bold — number of cases when
the differences were significant (p<0.05)

B audz@éSanas sistéma butiska (p<0.05) atskiriba konstatta tikai viena
gadfjuma no 56 (8 maisTjumi x 7 B vides), kur maisTjumam M6 raza bija biitiski
(p<0.05) zemaka. Savukart K audz&sanas sisteéma biitiskas atskiribas konstat&tas
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Cetros gadijumos, kur maisijumu M1, M7 un M8 raza bija biitiski augstaka neka
attiecigo komponentu vidgjais raditajs (6. tab.). Maisijumi M1 un M2 veidoti ar
mérki ieglit konkur&tsp&jigu razu un labu razas stabilitati dazadas vidgs, bet gan
B, gan K sistéma tie razoja lidzvertigi komponentu vidgjam, tikai viena no
septinam K vidém maisTjumam M1 konstatéts butisks razas pieaugums.

Salidzinosi labakais rezultats ieglits mais;jumam M7 — tas nodrosinaja lielako
vid&jo razas pieaugumu gan B, gan K audz&Sanas sisteéma, attiecigi par 6 un 9%
(6. tab.). Kopuma iegtitais rezultats liecina, ka pé&titie maisijumi abas audzesanas
sisteémas razoja to veidojoso komponentu vidgja raditaja Iiment.

Genotipu maisijumu raZas izvertéjums salidzinajuma ar kontroles
Skirném. Kontroles Skirnpu raza vairuma gadijjumu bija lidzvertiga, butiskas
atSkiribas (p<0.05) konstatgtas tikai atseviskos gadijumos, kad $kirnes ‘Rubiola’
raza bija butiski augstaka neka skirném ‘Rasa’ un ‘Abava’.

B audzgsanas sist€ma neviens no pétitajiem maisijumiem nerazoja labak par
visam kontroles skirn€m visas septinas vides. Biitiskas at$kiribas konstatétas
tikai 2018. gada sausuma stresa apstaklos, kad maistjumi M4, M6, M7 un M8
raziba butiski parsniedza Skirnes ‘Rasa’ un ‘Rubiola’(7. tab.).

7. tabula/ Table 7
Maisijumu raZas novirze no kontroles $kirnu razas biologiskaja (B) un
konvencionalaja (K) audzeSanas sistemas /
Yield deviation of genotypes mixtures from the check varieties in organic
(O) and conventional (C) growing systems

Maisijums / B /O (n=7)** K/ C (n=7)**
Mixture Abava Rasa | Rubiola Abava Rasa Rubiola
M1(3)* -4:43 -1;+6 -2:45 -3;+5(2)& -1;+6(2) -2:45
M2 (3) -3;+4 -5;+2 -4;+3 | -2(1);+5(3) +7(2) -5;+2
M3 (3) -3;+4 +7 -2;+5 +7(4) -1;+6(3) -3;+4
M4 (5) -1;+6 +7(0)& | -4,+3(1) | -1;+6(3) -1;+6(2) -4;+3
M5 (2) -3;+4 -1;+6 443 | -1(1);46(2) | -1;+6(2) -4;+3
M6 (3) -2;+5  |-1;46(1) | -2;+5(1) | -2;+5(1) -2;+5 -5(1);+2
M7 (2) +7 +7(1) | -1;+6(1) +7(3) +7(5) -4;+3(1)
M8 (3) +7 +7(1) | -2;+5(1) | -2;+5(3) +7(3) -4;+3

*maistjuma komponentu skaits / number of components in mixture; **gadijumu skaits, kad raza bija
vienada (=), augstaka (+) vai zemaka (-) neka komponentu vid&jais / number of cases when yield was
equal (=), higher (+) or lower (+) than the average of components; %iekavas treknraksta — gadijumu
skaits, kad konstat&tas starpibas bija biitiskas (p<0.05) / &in brackets in bold — number of cases when
the differences were significant (p<0.05)

Tendence raziba parsniegt Skirnes — ‘Rasa’ un ‘Abava’ un vairuma gadijumu art
Skirni ‘Rubiola’ novérota maisjjumiem M7 un M8, bet tendence parsniegt raziba
Skirni ‘Rasa’ nov@rota maistjumam M3.
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K audz€Sanas sisttma maisTjumu raza salidzinagjuma ar Skirném varigja
vairak, bet neviens no maisijumiem nerazoja labak par visam kontroles skirném
visas septinas vidés. No maisTjumiem, kas veidoti augstakas razas iegtiSanai, tikai
M2 novérojama tendence raziba parsniegt vienu no kontroles skirném — ‘Rasa’.
Salidzinosi labakais rezultats ieglits maisijumam M7, kuram novérota tendence
parsniegt raziba skirnes ‘Abava’ un ‘Rasa’, bet $aja audz&sanas sisteéma tam bija
grutak konkuret ar salidzinosi razigako kontroles $kirni ‘Rubiola’. Japiebilst, ka
vienigais butiskais razas pieaugums maisjumam M7 salidzinajuma ar Skirni
‘Rubiola’ konstatéts 2018. gada. Sis rezultats liecina, ka maistjums M7 spéja
adapt@ties sausuma izraisita stresa apstakliem labak neka S$1 viendabiga,
augstraziga skirne.

Genotipu maisijumu raZas stabilitate. P&tjjuma icklautie maisTjumi
raksturojas ar atskirigu adaptivitati vide. Cetriem maisfjumiem M1, M3, M4 un
M5 konstatéta adaptivitate konvencionalajai audzESanas sist€émai, tris
maisijumiem M2, M7 un M8 — plasa adaptivitate jeb laba razas stabilitate
dazados audz€$anas apstaklos un vienam — M6 — adaptivitate biologiskajai
audz€Sanas sistémai (8. tab.). MaisTjumi, kas veidoti ar mérki labas un stabilas
razas iegfisanai (M1 un M2), apvienojot tajos genotipus ar atSkirigu adaptivitati
vidé (konvencionalajiem apstakliem, biologiskajiem apstakliem un plasa
adaptivitate vide), nodro$inaja vienadu razas Iimeni (4.50 t ha?), bet adaptivitate
audzesanas apstakliem tiem konstateta atSkiriga (M1 — konvencionalajiem
apstakliem, M2 — pla8a). Tatad, izveidojot maisijumus péc vienadiem kritérijiem,
nevar paredzet, kada blis maisjjuma adaptivitate vide.

Lai gan pétitajiem maisijumiem konstatgta atskiriga adaptivitate audz&$anas
apstakliem, vidgja raza visiem astoniem maistjumiem 14 audzgSanas vides iegiita
virs visu genotipu vid€ja raditdja (kas ir svarigs raditdjs razas stabilitates
veérté§ana), bet maisijumam M7 ta bija butiski augstaka. M7 var raksturot ka
stabilu dazadas vides, kas labi redzams rangu tabula, kur tas ne B, ne K
audzesanas sistéma neierindojas razibas ranga lejasdala (8. tab.). Sis maisTjums
veidots no viena genotipa ar razu virs vidéja (4.34 t ha™) un otra ar razu zem
vidgja raditaja, rezultata ieglistot Saja petfjuma labako maistjumu.

Pétfjuma izmantotas kontroles $kirnes raksturojas ar atskirigu adaptivitati
vidé. Skirnei ‘Rubiola’ konstatéta piemérotiba konvencionalajiem audzesanas
apstakliem (b>1). Skirne ‘Abava’ raksturojas ar piemérotibu biologiskajiem
audzgsanas apstakliem (b<1), savukart ‘Rasa’ — ar plasu adaptivitati. Lai gan
pétitajiem maistjumiem konstateta atskiriga adaptivitate vid€, tie nodroSinaja
vidgjo razu razigakas kontroles $kirnes ‘Rubiola’ liment (8. tab.).

Faktoru un to mijiedarbibas ietekme. Izvert§jot genotipa, gada,
audz€Sanas vietas un So faktoru mijiedarbibas ietekmi uz maisjjumu,
komponentu tirséja un kontroles $kirnu razu, netika noverots, ka pétito genotipu
maistjumu razu minétie faktori un to mijiedarbiba ietekm&tu mazak neka
viendabigu genotipu razu.
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8. tabula/ Table 8
Genotipu maisijumu vidéja raZa un razas stabilitates
raditaji 14 audzesanas vides /
Average yield of genotype mixtures over 14 environments and
the yield stability indicators

Vieta ranga / Number of
. Novirze no rankings
.. | Regresijas | -
Vidgja raza / koe?icie r{ts / dispersijas/ |~ [konvencionalaja
Maistjums /|  Average Coefficient | D€viation b1910§151fala sistema /
Mixture yleld, - from SlSt_ema / Conventional
that |Ofregression regression | organic (n=7) (n=7)
(®) @d) [&a] & a

| nom | i

M1 (3)* 4.50 1.16*** 0.06 -1 512 14]3]-
M2 (3) 4.50 1.02 0.1 4 12142
M3 (3) 4.58 1.12%** 0.06 2 14| 1]4]2 |1
M4 (5) 4.46 1.08*** 0.03 2 141112 411
M5 (2) 4.44 1.08*** 0.05 2114 ]3]3]|1
M6 (3) 4.37 0.81*** 0.08 5| -]2]-12]5
M7 (2) 4.76** 1.00 0.05 6 | 1| -]5]2]-
M8 (3) 458 1.01 0.08 511241
Rubiola 4.51 1.20%** 0.13 3| 2|24 |12
Rasa 4.11 0.99 0.12 -] 2]5]1,3]3
Abava 4.17 0.83*** 0.1 21 3|2 ]1]2]| 4

*komponentu skaits / number of components in mixture; **bitiski atskiriga raza no vidgja razas
raditaja 14 vidés (4.34 t ha?) (p<0.05) / significantly distinctive from the average yield over 14
environments (4.34 t ha); ***bitiski atskiras no 1 (p<0.05) / significantly different from 1 (p<0.05);

&genotipu raZibas augsgja tresdala (1), videja treddala (I1), apakséja tresdala (111) / ranked in the upper
(1), middle (I1) and lower third (l11), respectively

Relativa genotipu maisijumu efektivitate. Pozitiva videja relativa
maistjuma efektivitate razas nodroS§inasana salidzinajuma ar maisjjumu
veidojoso komponentu vidgjo (MEyig) visas audzESanas vides ieguta diviem
maisijumiem — M7 un M8, kas butiski augstaka bija Priekulos abas audzéSanas
sisttmas un Stendé K audzESanas sistéma (1. att.). Par§iem pétitajiem
maisijumiem iegiitds MEyiq negativas/pozitivas atSkiribas starp B un K
audze€Sanas sisttmam Priekulos un Stendg, lai arT nebija butiskas, iespgjams,
liecina, ka at$kirigas vidés maisTjumu augi reagé atSkirigi un iespgjama ari
at8kiriga maistjumu augu savstarpgja mijiedarbiba/konkurence. Tas liecina, ka
katru konkr&to maistijumu vislabak var novertet, to s€jot vairaku gadu garuma
dazadas audzeSanas vidgs.
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M1 M2 M3 M4 M5 M6 M7 M8

maistjumi / mixtures
B/OPrickuli mB/O Stende ®mK/C Priekuli ®K/C Stende

1. att. Genotipu maisijumu efektivitate (MEid) raZas nodroSinasana
salidzinajuma ar komponentu vidgéjo raditaju biologiskaja (B) un
konvencionalaja (K) audze$anas sistema /

Fig. 1. Mixture efficiency (ME.iq) regarding the yield in comparison with the
average of components in organic (O) and conventional (C) growing
conditions;

a, b, ¢ — ar at8kirigiem burtiem apzimétie MEvid raditdji audzesanas vietas ietvaros
atSkiras butiski (p<0.05) / a, b, ¢ — values marked with different letters are significantly
different within a growing site (p<0.05)

Pozitiva relativa maisijuma efektivitate salidzinajuma ar razigako maisijuma
komponentu (MEmax) visas audze$anas vietdas ieguta tikai maistjumam M?7.
Bitiskas atskiribas starp maisijumu Mmax raditaju konstatétas tikai Priekulos, K
audzéSanas sistéma (2. att.).
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2. att. Genotipu maisijumu efektivitate (MEmax) raZas nodrosinasana
salidzinajuma ar razZigako komponentu biologiskaja (B) un
konvencionialaja (K) audzeSanas sistema /

Fig. 2. Mixture efficiency (MEmax) regarding the yield in comparison with the
best yielding component in organic (O) and conventional (C) growing
conditions;

a, b, ¢ — ar at3kirigiem burtiem apzim&tie MEvid raditaji audz&$anas vietas ietvaros
atSkiras butiski (p<0.05) / a, b, ¢ — values marked with different letters are significantly
different within a growing site (p<0.05)

Lapu slimibu attistiba atkariba no genotipu maisijuma

Augstaka infic€Sanas ar miezu lapu tiklplankumainibu dabiga infekcijas fona
noverota 2016. gada, kad vidéja AUDPC vertiba K audzesanas sist€éma bija 133,
B sistéma — 51, bet zemaka — 2017. gada, kad attiecigi K un B sistéma ta bija 62
un 32.

MieZu lapu tiklplankumainibas attistiba maisijumos salidzinajuma ar
komponentu vidéjo raditaju. Miezu genotipu maisijumiem salidzinajuma ar to
attiecigo komponentu vidgjo raditaju B audz€$anas sist€éma tikai maisijumiem
M1, M3 un M8 viena no tris pétijuma gadiem inficéSanas bija batiski (p<0.05)
zemaka, bet maisijumam M5 — batiski augstaka (9. tab.). Savukart K audzesanas
sisteéma bitiskas atSkiribas konstat€tas maisjjumam M7 — viena gadijuma iegiita
bitiski zemaka slimibas attistiba un viena butiski augstaka.

Kopuma abas audz€Sanas sisttmas maisjumu infic€Sanas ar
tiklplankumainibu nebdtiski vari€ja, parsniedzot vai atpaliekot no komponentu
vidgja raditaja. Starp maisTjumiem, kas veidoti tiklplankumainibas attistibas
ierobezosanai (M6, M7 un M8), salidzinosi labakais rezultats iegiits maisijumam
M8: piecas vidés no sesam (tris gadi X B un K audz&Sanas sistéma) novérota
zemaka slimibas attistiba neka komponentu vidgjais, ieskaitot butisku
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samazinajumu 2018. gada. M7 inficgsanas ar tiklplankumainibu salidzinajuma
ar komponentu vidéjo B audzESanas sistéma bija lidzvertiga kontroles Skirnu
vidgjam, bet K sisteéma ta vari€ja no biitiski augstakas, lidz butiski zemakai. Ar1
maisijumam M6 infic€$anas bija lidzvértiga to veidojoSo komponentu vidéjam
raditajam tirsgja. Maisjjumu M6, M7 un M8 veidoSana izmatotie komponentu
kriteriji (ien€miba/izturiba), uz kuriem balstoties genotipi ieklauti maistjuma,
$aja petijuma apstiprinajas tikai M7 komponentiem, kas iesp&jams, iectekmgja
ieglito rezultatu. Visas petljuma vidés tendence infic€ties mazak noverota
maisfjumiem M1, M2 un M3, tapec biitu nepiecieSama papildus izpete, lai
noskaidrotu pazimes, kas $ajos maisjjumos ietekméja infic€Sanos. Par M3 var
piebilst, ka tas veidots samaisot genotipus ar atskirigu cera formu, kas iespgjams
veidoja lapotnes struktiiru tadu, kas aizkavgja slimibas attistibu.

9. tabula/ Table 9
Starpibas starp genotipu maisijumu un to veidojoso komponentu vidéjo
tiklplankumainibas attistibu biologiskaja (B) un konvencionalaja (K)
audzéSanas sistémas, % /
Differences between average infection level with net blotch of genotypes
mixtures and the average of components in organic (O) and conventional (C)
growing systems

L Audzgsanas sistéma un gads / Growing conditions and year
Mal_suums/ B/O K/ G

Mixture

2016 2017 2018 2016 2017 2018
M1 (3)* -34.8 -56.0** -2.5 -2.4 -13.0 -9.0
M2 (3) -4.2 -14.3 -13.6 -1.5 -16.4 -6.7
M3 (3) -7.6 -25.8 -27.8** -5.9 -13.9 -5.7
M4 (5) +9.3 -13.3 +2.6 0.0 -17.4 +2.3
M5 (2) +29,2%* -22.6 0.0 +1.6 -3.5 -7.1
M6 (3) +13.8 +16.6 +28.1 -3.2 +20.0 -5.8
M7 (2) +5.9 -2.2 -21.1 -0.7 +11.2%* | -20.4**
M8 (3) -20.7 -8.8 -25.9** -1.4 +1.4 -12.0

*maisfjuma komponentu skaits / number of components in mixture; **at3kiribas butiskas / differences
were significant (p<0.05)

Salidzinajuma ar ienémigako komponentu, maisijumiem gan B, gan K
audz@é$anas sistéma 15 gadijumos no 24 inficésanas bija batiski (p<0.05) zemaka,
kas liecina, ka maisijumus var veidot ar mérki ierobezot tiklplankumainibas
attistibu, maisijuma kombingjot Skirnes ar bitiski atSkirigu iepémibu/izturibu.

Tiklplankumainibas attistiba maisijumos salidzinajuma ar kontroles
skirném. Salidzinot ar kontroles $kirni ‘Abava’, visiem maisijumiem B un K
audzeSanas sisttma inficéSanas ar tiklplankumainibu bija batiski (p<0.05)
zemaka (10. tab.). Ari salidzinajuma ar $kirném ‘Rasa’ un ‘Rubiola’ maisijumi
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vairuma gadijumu bija infic&jusies biutiski zemak, bet ieglitais rezultats ir
likumsakarigs, jo kontroles §kirnes vairuma gadijumu bija inficgjusas butiski
augstak par maisijumu ienémigakajiem komponentiem.

Faktoru un to mijiedarbibas ietekme. Netika guti pieradijumi, ka
Priekulos, B un K audzg$anas sistema tiklplankumainibas attistitbu mais;jumos
faktori (genotips, audz&sanas gads un vide) un to mijiedarbiba ietekmétu mazaka
méra neka viendabigu materialu (komponenti tirs€ja un kontroles Skirnes).

10. tabula/ Table 10
Genotipu maisijumu inficéSanas ar mieZu lapu tiklplankumainibu
raksturojoSo AUDPC” raditaju novirze no komponentu vidéja un
kontroles $kirnu raditajiem /
Deviation of infections with the net blotch of genotype mixtures from the
average of components and check varieties

Maistjums / +/- Komponentu +/- Kontroles $kirnes / Check varieties**
Mixture v1d?02;11sp/0ﬁ‘\a/§tr:1§f of Abava Rasa Rubiola
M1 (3)* -6(1)% -6(6) -6(6) -6(4)
M2 (3) -6* -6(6) -6(5) -6(4)
M3 (3) -6(1) -6(6) -6(4) -5(3);=1
M4 (5) -2;+3=1 -6(6) -6(4) -6(3)
M5 (2) -3:+2(1);=1 -6(6) -6(5) -6(3)
M6 (3) -2;+4; -6(6) -6(5) -5(4);+1
M7 (2) -4(1);+2(1) -6(6) -1(1);+4=1 -2(1);+3(2)
M8 (3) -5(1);+1 -6(6) -6(3) -3(2);+2=1

A laukums zem slimibas attistibas Iiknes / area under the disease progress curve; *maisijuma
komponentu skaits / number of components in mixture; **gadijumu skaits, kad inficgsanas bija
vienada (=), augstaka (+) vai zemaka (-) neka komponentu vidgjais/kontroles $kirne / number of cases
when infection was equal (=), higher (+) or lower (+) than the average of components/ the checks;
&jekavas treknraksta — gadijumu skaits, kad konstatétas starpibas bija biitiskas (p<0.05) / in brackets
in bold — number of cases when differences were significant (p<0.05); *3 biologiskas un 3
konvencionalas vides = 6 gadijumi / 3 organic + 3 conventional = 6 cases

Relativa genotipu maisijumu efektivitate. Attieciba uz infic€Sanos ar
tiklplankumainibu negativs maistjumu efektivitates MEyia un MEmax raditajs
liecina, ka infic€Sanas maisijuma samazindjas, bet pozitivs, ka ta picauga. B
audzgSanas sistéma maisTjumu efektivitate bija butiski (p<0.05) atskiriga un
seSiem no astoniem maisjumiem MEyiq iegiita negativa (slimibas
samazinajums), augstakais raditajs iegits M1 (-22.1%), M3 (-20.4%) un
maistjumam M8, kas veidots ar mérki slimibu ierobezot (-18.3%) (3. att.).
Pozitivs raditajs (slimibas pieaugums) iegiits M5 (4.7%) un vienam no
maisTjumiem, kas tika veidoti slimibas ierobeZo$anai — M6 (20.8%). ArT MEmax
raditajs B sisttma bija butiski (p<0.05) atSkirigs un pozitivs iegits tikai
maisijumam M6, kas liecina, ka maisTjums nebija efektivs slimibas ierobezosana.
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Pargjiem maisTjumiem MEmax raditajs iegits negativs, ar bitiski augstako
raditaju M8 (-51.1%) un M1 (-46.4%)

K audzgsanas sisteéma maistjumu ME,iq raditaji bija bez butiskam atskiribam,
ar augstako raditaju, kas liecina par efektivitati slimibas samazinasana M3
(- 8.2%), zemako M7 (-3.1%) (3. att.). Lidzigi ka B ari K sistema tikai M6 ME.ig
pozitivais raditajs liecina par maisijuma neefektivitati tiklplankumainibas
ierobezosana. Salidzinajuma ar ienémigako komponentu MEmax efektivitates
raditaji K sisttma liecina par slimibas attistibas samazinaSanos, un batiski
augstaks raditajs neka vairumam maisijumu konstatéts M8 (-34.1%) (3. att.).

25.0 d
15.0
5.0
-5.0
5 -15.0
-25.0
-35.0
-45.0
-55.0

MEVId' MEmax1 %

M1 M2 M3 M4 M5 M6 M7 M8
maisijumi / mixtures

MEvidB/O mMEvidK/C mMEmaxB/O mMEmax K/C

3. att. Genotipu maisijumu efektivitate inficéSanas ar tiklplankumainibu
ierobeZoSanai salidzinajuma ar komponentu vidéjo (MEvid) un ienémigako
komponentu (MEmax) biologiskaja (B) un konvencionalaja (K) audze$anas

sistema /

Fig. 3. Mixture efficiency regarding the restriction of the net blotch in
comparison with the average of components (MEaw) and the most susceptible
component (MEmax) in organic (O) and conventional (C) growing systems;

a, b, ¢, d, e — ar at8kirigiem burtiem apzimé&tie MEvid raditaji audzéSanas vietas ietvaros
atSkiras butiski (p<0.05) / a, b, ¢, d, e — values marked with different letters are
significantly different within a growing site (p<0.05)

Graudzalu miltrasas attistiba maisijumos salidzinajuma ar komponentu
vid&jo. Nevar izdart secinajumus par p&tito maisijumu efektivitati/neefektivitati
graudzalu miltrasas ierobezoSana B audzeSanas sist€éma, jo miltrasa tika novérota
loti maza apjoma tikai viena pétljuma gada atseviskiem genotipiem viena
atkartojuma. K audze€Sanas sisttma miltrasa novérota neliela apjoma 2016.
(AUDPC vertiba 0-58) un 2017. gada (AUDPC vértiba 0-33). Maisijumiem
salidzinajuma ar komponentu vid&jo raditaju, noverota tendence ar miltrasu
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inficéties mazak. Butiski zemaka slimibas attistiba konstatéta tikai maisTjumiem
M1 un M4 2016. gada (11. tab.).

11.tabula / Table 11
Genotipu maisijumu inficéSanas ar miltrasu raksturojoso AUDCP”
veértibu novirze no to veidojoso komponentu vidéjas AUDPC vértibas
konvencionalaja audzéSanas sistéma Priekulos /
Deviation of powdery mildew AUDPC" values of genotypes mixtures from the
average AUDPC value of their components in conventional growing systems in

Priekuli
Maisijums / Mixture 2016 Gads / Year 2017
M1 (3)* -19.9** -4.6
M2 (3) -2.8 -2.2
M3 (3) 6.2 -4.7
M4 (5) -14.3** -4.6
M5 (2) -5.0 -2.8
M6 (3) -5.8 -1.5
M7 (2) -14 0.0
M8 (3) 0.0 -0.4

A laukums zem slimibas attistibas liknes / area under the disease progress curve; *maisijuma
komponentu skaits / number of components in mixture; **starpiba bitiska (p<0.05) / differences are
significant ( p<0.05)

Graudzalu miltrasas attisttba maisijumos salidzinajuma ar
kontroles Skirném. 2016. gada K sistéma kontroles Skirne ‘Abava’ butiski
vairak (p<0.05) infic€jas ar miltrasu neka skirnes ‘Rasa’ un ‘Rubiola’. Savukart
2017. gada no kontroles $kirném infic€Sanas ar miltrasu neliela apjoma noverota
Skirném ‘Abava’ un ‘Rasa’. Visiem pétjjuma ieklautajiem maisijumiem
konstateta biitiski zemaka infic€$ana ar miltrasu neka ienémigakajai kontroles
Skirnei ‘Abava’ un lidzvertiga §kirném ‘Rasa’ un ‘Rubiola’ (12. tab.).
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12. tabula/ Table 12
Genotipu maisijumu un kontroles skirpu inficeSanas ar
miltrasu raksturojoso AUDPC” veértibu salidzinajums 2016. gada
konvencionalaja audzéeSanas sistema Priekulos /
Comparison of powdery mildew AUDPC * values of genotype mixtures and
check varieties in conventional growing systems in Priekuli in 2016

Maisijums / +/- Kontroles $kirnes / Check varieties***
Mixture Abava Rasa Rubiola
ML (3)* e ¥ -
M2 (3) _** — _
M3 (3) —**x + =
M4 (5) —E* - —
M5 (2) —x* — —
M6 (3) —** — —
M7 (2) A — -
M8 (3) A — -

A laukums zem slimibas attistibas liknes / area under the disease progress curve; *maisijuma
komponentu skaits / number of components in mixture; **starpiba butiska (p<0.05) / differences were
significant (p<0.05); ***inficé$anas bija vienada (=), augstaka (+) vai zemaka (-) neka kontroles
Skirnei / infection was equal (=), lower (-) or higher (+) than the checks

Genotipu maisijumu konkurétspéjas ar nezalem izvertejums

Maisijumu konkurétspéjas ar nezalem izvérteéjums salidzinajuma ar
komponentu vidéjo. Genotipu maisijumu konkurétsp&jas ar nezalém Syu
raditajs salidzinajuma ar komponentu vidgjo tikai maisijumiem M1 viena un M3
divos gadijumos konstatéts butiski (p<0.05) augstaks, lidz ar to nav guti
pieradijumi tam, ka maisfjumi konkur€tu ar nezalem efektivak neka to
komponenti tirsgja (13. tab.). No pétitajiem astoniem maisijumiem salidzinosi
labakais Svar raditajs iegiits M8 — tris pétijuma gados Visos veért§jumos tam
novérota tendence konkurét ar nezalém labak (9 no 12 gadijumiem). No
maisTjumiem, kas veidoti ar mérki paaugstinat konkur&tsp&ju ar nezalem (M3,
M4 un MS5), salidzino$i labakais rezultats noveérots maisijjumam M3, kura
apvienoti tris genotipi ar atSkirigu cera formu. Procentuala labibas augsnes
seguma izveértgjums liecina, ka maisTjumiem tas ir Iidzvertigs tajos ieklauto
komponentu vidéjam raditajam tirs§ja. Tikai M7 un M8 noverota tendence augu
attistibas sakuma augsni nosegt labak (13. tab.).

Genotipu maisijumu efektivitate. MaisTjuma efektivitates vid&jais MEyiq
raditajs (vidgji petijuma) konkurétspgjas ar nezalém nodrosinasana maisljumiem
btiski neatskiras (p>0.05) un iegiits pozitivs seSiem no astoniem maisTjumiem
(4. att.). Salidzinot ar komponentu, ar salidzino$i labako konkurétsp&ju (starp
komponentu konkur&tspgjas raditajiem butisku atSkiribu nebija), tikai M5 vidgja
MEmax bija pozitiva.
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13.tabula / Table 13
Maistjumu konkurétspejas ar nezalem Svar raditaja un labibas
augsnes seguma (LAS) novirze no to veidojo$o komponentu vidéja raditaja
biologiskaja audzeSanas sistema Priekulos /
Deviation of competitiveness with weeds (Svar) and crop ground cover
(CGC) of genotype mixtures from the average of their components in organic
growing systems in Priekuli

- . +/- Komponentu vidgjais / Average of components**
Maisijums / Mixture gvar (n=12)" ) gI’_AS / CGFE? (n=8)"
M1 (3)* -4:+7(1)%=1 -2;+6
M2 (3) -6;+6 -7;+1
M3 (3) -4;+7(2);=1 -2;+6
M4 (5) -7;45 -6;+1;=1
M5 (2) -4,+8 -7;+1
M6 (3) -10;+2 -3;+5
M7 (2) -5,+7 +8
M8 (3) -3;+9 +8

*maistjuma komponentu skaits / number of components in mixture; **gadijumu skaits, kad raditajs
bija vienads (=), augstaks (+) vai zemaks (-) neka komponentu vidgjais / number of cases when
indicator was equal (=), lower (-) or higher (+) than the average of components; ®ickavas treknraksta
— gadijumu skaits, kad konstatétas starpibas bija butiskas (p<0.05) / in brackets in bold — number of
cases when differences were significant (p<0.05); *4 gadi x 3 vértgjumi = 12 gadijumi / 4 years x 3
observations = 12 cases; #4 gadi x 2 vértgjumi = 8 gadijumi / 4 years x 2 observations = 8 cases

Maistjuma efektivitates raditajs MEyiq procentuala labibas augsnes seguma
nodro$inasana batiski (p<0.05) augstaks konstatéts maisijumiem M7 un M8,
butiski zemaks — M5. Salidzinot ar komponentu ar salidzinos$i labako labibas
augsnes segumu (starp komponentiem bitisku atskiribu nebija), MEmax pozitiva
ieglta tikai maisijumiem M7 un M8 bez butiskam atSkirtbam.

24



15.0 a a
10.0
5.0
0.0
-5.0 b be
-10.0 be
-15.0

ab ab ab

MEvid; MEma\xl %

M1 M2 M3 M4 M5 M6 M7 M8
maisTjumi / mixtures
LAS/CGC MEvid mLAS / CGC MEmax = Swar MEvid m Swar MEmax

4. att. Genotipu maisijumu vidéja efektivitate labibas augsnes seguma
(LAS) un konkurétspéjas ar nezalem (Svar) nodrosinasana, salidzinajuma
ar komponentu vidéjo (MEvid) un ar komponentu, ar salidzinosi lielako
attiecigo raditaju (MEmax) /

Fig.4. Mixture efficiency regarding the crop ground cover (CGC) and
competitiveness with weeds ability (Svar) in comparison with the average of
components (ME.ig) and combatively best component (MEmax);

a, b, ¢, — ar atkirigiem burtiem apzim&tie LAS MEvia atSkiras batiski (p<0.05)/a, b, ¢
—values marked with different letters are significantly different (p<0.05)

Maisijumu konkurétspéjas ar nezalem izvértéjums salidzinajuma ar
kontroles skirném. Kontroles Skirnu konkur&tspgjas ar nezalém raditajs Svar
butiski neatskiras. Visas augu attistibas faz€s, kad tika veikti novérojumi, trijos
no Cetriem pétijuma gadiem statistiski nebdtiski (p>0.05) lielaks Svar raditajs
noverots Skirnei ‘Abava’, bet salidzinosi mazakais — Skirnei ‘Rasa’. Salidzinot
maisjjumu un kontroles Skirmu konkur&tspgju ar nezalém, butiskas atSkiribas
konstatétas tikai atseviskos gadijumos (14. tab.), lidz ar to ieglitie rezultati
liecina, ka maistjumi nekonkur€ ar nezalem labak par audz€$ana esoSajam
kontroles skirném.

Visiem pétitajiem maisijumiem noverota tendence augu attistibas sakuma
veidot mazaku labibas augsnes segumu neka Skirnei ‘Abava’, atseviskos
gadijumos konstatgjot biitisku (p<0.05) atskiribu (14. tab.). Salidzinot ar $kirném
‘Rasa’ un ‘Rubiola’, maisijumu labibas augsnes segums novérots lidzvertigs.
Lidz ar to nav giiti pieradijumi tam, ka augu attistibas sakuma maisijumi labak
nosegtu augsni neka viendabigas Skirnes.

Faktoru un to mijiedarbibas ietekme. Netika guti pieradijumi, ka
maisijumu konkur&tsp&ju ar nezalém genotips un audz€Sanas gads, ka ari to
mijiedarbiba ietekm&tu mazaka méra neka viendabigu materialu (komponentus
tirs€ja un kontroles skirnes). Savukart genotipa ietekme uz procentualo labibas
augsnes segumu viendabigajam Skirném konstatéta butiska, bet maisijumiem
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nebitiska, kas liecina, ka viendabigo skirnu procentualais augsnes segums augu
attistibas sakuma vari€ vairak (var bt bitiski atSkirigs), bet maisTjumiem tas ir
lidzvertigs.

14. tabula/ Table 14
Maistjumu konkurétspejas ar nezalem Svar raditaja un labibas
augsnes seguma (LAS) novirze no kontroles $kirpu raditajiem /
Deviation of competitiveness with weeds (Svar) and crop ground cover
(CGC) of genotype mixtures from check varieties

Maistjums / +/- Komponentu vidgjais / Average of components**
Mixture Svar (N=12)* LAS / CGC (n=8)*
Abava Rasa Rubiola | Abava Rasa Rubiola
M1 (3)* | -6;+6 (1) | -5;+7(3) | -3;+9(2) | -8(1) -4;,+4 -5;+2;=1
M2 (3) -7;+5 -5;+7(2) | -5;+7(1) | -8(2) -4,+4 -5;=3
M3 (3) -8;+4 -5;+7 -3;+9(1) | -8(2) -2;43;=2 -4:42;=2
M4 (5) -9;+3 -3;+9 -3;+9 -8(2) -5;45;=1 -5;+2;=1
M5 (2) 646 | -1;+11(1) | -2;+10 | -8(2) | -3;+3;=2  |-5(2);+1;=1
M6 (3) -10;+2 -8;+4 -6;+6 -8(2) -2;+4;=2 -5;+1;=2
M7 (2) -9;+3 -5;+7 -4;+8 -8(2) -2;+6 -6;+2
M8 (3) -8;+4 -7;45(2) | -5:47(3) | -8(1) | -1;+6(1);=1 | -3;+45=1

*maistjuma komponentu skaits / number of components in mixture; **gadijumu skaits, kad raditajs
bija vienads (=), augstaks (+) vai zemaks (-) neka kontroles $kirnei / number of cases when indicator
was equal (=), lower (-) or higher (+) than average of check varieties; ®ickavas treknraksta —
gadTjumu skaits, kad konstatétas starpibas bija biitiskas (p<0.05) / in brackets in bold — number of
cases when differences are significant (p<0.05); 4 gadi x 3 vértgjumi = 12 gadijumi / 4 years x 3
observations = 12 cases; #4 gadi x 2 vertgjumi = 8 gadijumi / 4 years x 2 observations = 8 cases

Populaciju razas, razas stabilitates, lapu slimibu un
konkurétspéjas ar nezalem izvertéjums

Populaciju raza un razas stabilitate

Visu pétito populaciju vidéja raza B audzesanas sistéma bija 3.03 t ha'l, ar
zemako raditaju 1.95 t ha! 2018. gada un augstako 4.77 tha™ 2016. gada Stendg.
Vidgja raza K audzeSanas sistéma bija 5.43 t hal, ar zemako vidgjo raditaju
3.13 t ha’ 2018. gada Priekulos, bet augstako — 2016. gada Stendé 8.26 t ha™.

VienkarSo populaciju raza B sistéma vairuma gadijumu bija zemaka
(p>0.05) par kontroles $kirnu razu, batiski (p<0.05) zemaka ta konstatéta
atseviSkos gadijumos salidzindgjuma ar $kirni ‘Rubiola’ (15. tab.). K sistéma
vienkarSo populaciju raza salidzinajuma ar skirném vari€ja no bitiski zemakas,
11dz atseviskos gadijumos bitiski augstakai.

ArT salikto populaciju raza gan B, gan K sistema vari€ja no butiski (p<0.05)
zemakas l1dz atseviskos gadijumos bitiski augstakai. Tikai vienai no piecam
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saliktajam populacijam ieglta Iidzvertiga Iidz butiski augstaka raza
salidzinajuma ar kontroles S$kirném ‘Abava’ un ‘Rasa’.

Kopuma saliktajam un vienkarSajam populacijam butiskas atskiribas
konstat&tas tikai kadai no populacijam kada no pétijuma gadiem, un tas nesakrita
pa kontroles skirném, Iidz ar to nav pieradijumu, ka tas nodrosinatu labaku razu

neka audzesana esosas viendabigajas Skirnes.

15. tabula /Table 15

Populaciju razas novirze no kontroles $kirnu razas /
Deviations of populations yield from the yield of check varieties

Populacii Audzgsanas +/-Kontroles $kirnes / Check varieties*
opulacijas sistéma /
veids [ Ty off - growing | +/- Abava +/- Rasa +/- Rubiola
populations
systems
Vienkarsas / | B/O**n=7 -24;+4 -18; +10 -17(4);+1
Simplen=4 | K/C**n=7 |-17(1)%;+11(4) -16(8);+12(3) -27(23);+1
Saliktas / B/On=7 -26(5)%;+9 -12;+23(2) -23(4);+12
Complexn=5| K/Cn=7 |-14@3)+21(11)|  -13(4)+22(7) | -31(16);+4(2)
CCP1(Mirga) | Priekuli B/ O +4 +3(1) +3(1)
cCcP3 n=4 -3+1 -2:+1(1) -3:+1(1)
CCP1(Mirga) | StendeB/O -1;42 -1;42 -2;+1
CCP3 n=3 -2:+1 -2;+1 -2:+1
CCP1(Mirga) | Priekuli K / C +3(1) +3(1) -1(1);+1(1)
CCP3 n=4 -1(1);+1(1) -2,+1(1) 2(1);+1
CCP1(Mirga) | Stende K/C +3(2) -1;+2 -3(1)
CCP3 n=3 +3 1542 -3(1)

*gadijumu skaits, kad raza bija augstaka (+) vai zemaka (-) neka kontroles $kirnei / number of cases
when yield was lower (-) or higher (+) than the checks; iekavas treknraksta — gadtjumu skaits, kad
konstatétas starpibas bija butiskas (p<0.05) / in brackets in bold — number of cases when the
differences were significant (p<0.05); **B- biologiska sisttma / O — organic systems, K-
konvencionala sistéma / C —conventional systems

Abam kombinéto krustojumu populacijam CCP1l un CCP3 noverotas
atSkirigas tendences. CCP1 Priekulos B audzgSanas sistéma noverota tendence
razot labak neka kontroles skirném, savukart K sisteéma tai raza bija lidzvertiga
Skirpu ‘Rasa’ un ‘Abava’ raZai, bet gratak bija konkuret ar raZigako kontroles
Skirni ‘Rubiola’. Stendé B audz@Sanas sisttma Sada tendence Sai populacijai
novérota netika. Iespgjams, ka to var skaidrot tadgjadi, ka, audzgjot gadu no gada
populaciju kados noteiktos apstaklos, notiek tas adaptacija, jo augi, kas
konkrétaja vidé jutas vislabak, dod lielaku razu, pakapeniski domingjot
populacija, bet sekla izm&ginajumiem Stendg tika gatavota no Prickulos iegitas
razas. Savukart CCP3 raza salidzinajuma ar kontroles skirném vairuma gadijumu
bija lidzvertiga kontroles $kirnu ‘Rasa’ un ‘Abava’ razai, bet ar1 $ai populacijai
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bija grutak konkurét ar razigako kontroles $kirni ‘Rubiola’. Jaatzimé, ka butiskas
CCP un kontroles $kirnu razu atkiribas Priekulos (15. tab.) iegtitas 2018. gada
sausuma stresa apstaklos, kas liecina, ka miezu attistibai labveligos apstaklos
CCP ir grutak konkurét ar viendabigu, augstrazigu skirni, bet stresa apstaklos
izpaudas to priekSrocibas adaptéties apstakliem labak.

Populaciju raZas stabilitate. Populacijai CCP1 raza iegiita virs visu
genotipu vidgjas (4.34 t ha') un konstatéta laba raZas stabilitate dazadas vides,
ipasi B audzeSanas sistema, Kur neviena no citam pétitajam populacijam vai
kontroles $kirn€m neierindojas razibas ranga augsSdala piecas no septindm B
vidém (16. tab.). No pétitajam populacijam raza virs vidgja raditaja iegiita ari
divam saliktajam populacijam (1018-12 unl1348-11) ar atSkirigu adaptivitati
audzgsanas apstakliem.

Pargjam pétitajam populacijam un kontroles $kirném ‘Rasa un ‘Abava’
vidgja raza 14 vides iegita butiski (p<0.05) zemaka neka populacijai CCPI.
Visas vienkar$as un vienu salikto populaciju (1357-11) var raksturot ka vaji
piemérotas jebkurai audzgSanas videi, jo tam iegita bitiski zemaka raza, neka
vidgji pétijuma. Pétijuma rezultati liecina, ka ir iesp&jams izveidot genétiski
daudzveidigu populaciju, kas var nodrosinat konkur&tsp&jigu un stabilu razu B
audzeSanas sisttma. Populacija CCP1, ar nosaukumu ‘Mirga’ ir icklauta
eksperimenta, kas Sobrid notiek Eiropas Savieniba, kura merkis ir ieviest
izmainas normativajos aktos, lai varétu audz&t un tirgot pasSapputes sugu
populaciju séklu. EK pagaidu eksperimenta ietvaros Latvija, ‘Mirgas’ seklas
materialu ir iegadajusas, un sekmigi audz€ divas saimniecibas, kas strada ar
biologiskajam audz&$anas metodém. Sakara ar klimata izmainam ari integr&tajas
aud@sanas sisteémas apstakli klist mainigaki, tap&c Sadas populacijas, kuras var
pieméroties audz&Sanas apstakliem, var izradities noderigas arT tajas.

Faktoru un to mijiedarbibas ietekme. Faktoru un to mijiedarbibas analize
neliecina, ka audzéSanas vieta, gads un $o faktoru mijiedarbiba razibu kadai no
populaciju grupam jeb veidiem (vienkarsas, saliktas vai kombingto krustojumu)
ietekmetu mazaka méra neka viendabigas skirnes.

Populaciju grupu (daudzveidibas Iimenu) raZibas salidzinajums.
Populaciju grupu savstarpgjais salidzinajums liecina, ka lielaka daudzveidiba var
nodrosinat lielaku vidgjo razas pieaugumu, bet butiski ir novertet, kads
daudzveidibas Iimenis populacijas ir nepiecieSams, jo SPg (saliktas populacijas)
vidgja raza neatskiras bitiski (p>0.05) ne no grupas ar mazako daudzveidibu —
VPg (vienkar$as populacijas), ne no grupas ar lielako daudzveidibu — CCPg
(kombingto krustojumu populacijas). Tomer populaciju grupu salidzinajums ar
Kg (kontroles $kirnes) iepriek§ min€to neapstiprina, jo starp grupam ar mazako
(Kg) un lielako (CCPg) daudzveidibu neviena no audzeSanas vietam vidg€ja raza
batiski (p>0.05) neatskiras. Butiskas atskiribas starp VPg un CCPg, iesp&jams,
var skaidrot ar vienkarSo populaciju veidoSana neveiksmigi izvél&tiem
vecakaugiem, savukart nebutiskas atSkiribas starp SPg un CCPg liecina, ka
populacijas var veidot, izmantojot salidzinosi nelielu vecakaugu skaitu (3-5).
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16. tabula/ Table 16
Populaciju un kontroles Skirnu vidéja raZa un razas stabilitates raditaji
septinas biologiskas (B) un septinas konvencionalas (K) audzes$anas vides /
Average yield and the yield stability indicators of populations and check
varieties over seven organic (O) and seven conventional (C) environments

Vidgja Vieta ranga / Number of rankings |
Genotips | | %4 (b)%& B/O(=7) | KIC(n=7)
Genotype erag (s’dj)*
yield,
thatl 1& 1 Il | 1 11
CCP1/Mirga 4,52 0.91 0.10 5 1 1 2 5 —
Rubiola 451 1.20** 0.13 3 2 2 4 1 2
1018-12 4.37 0.89** 0.09 2 5 — 2 4 1
1348-11 4.34 1.17** 0.10 — 4 3 3 3 1
1052-12 4.20 1.05 0.11 — 3 4 1 4 2
CCP3 4.17 0.99 0.05 — 2 5 — 5 2
Abava 4.17 0.83** 0.10 2 3 2 1 2 4
1349-11 4.16 0.96 0.05 1 2 4 — 2 5
Rasa 4.11 0.99 0.12 — 2 5 1 3 3
1014-11 4.08* 0.97 0.07 — 2 5 1 2 4
1015-11 4.07* 1.00 0.08 — 3 4 1 — 6
BZ14 3.98* 0.88** 0.02 — 2 5 — — 7
BZ12 3.82* 0.86** 0.04 — 1 6 — — 7
1357-11 3.81* 0.97 0.13 — — 7 — 1 6

*biitiski atSkiras no visu genotipu vidéja raZas raditaja (4.34 t ha™) 14 vides (p<0.05) (RS 05=0.25) /
significantly different from the average yield (4.34 t ha) over 14 sites (p<0.05) (LSDg5=0.25);
**bitiski atskiras no 1 (p<0.05) / significantly different from 1 (p<0.05); & genotipu raZibas augseja
treSdala (1), videja tresdala (II), apaks€ja treSdala (I11) / ranked in the upper (1), middle (1) and lower
third (111), respectively; %&regresijas koeficients / coefficient of regression; “novirze no regresijas /
deviation from the regression

Lapu slimibu attistiba populacijas

Augstaka vidgja inficéSanas ar mieZu lapu tiklplankumainibu dabiga
infekcijas fona populacijam novérota 2016. gada, kad AUDPC vértiba K sistéma
vidgji bija 136, B sistéma — 52, bet zemaka — 2017. gada, kad attiecigi K un B
sistéma bija 59 un 32. Kontroles $kirne ‘Abava’ inficgjas butiski (p<0.05) vairak
neka skirnes ‘Rasa’ un ‘Rubiola’.

Populacijam, neatkarigi no to veida, konstatéta butiski (p<0.05) zemaka
inficeSanas ar miezu lapu tiklplankumainibu neka ienémigakajai kontroles
Skirnei ‘Abava’ (17. tab.). Arisalidzinajuma ar $kirni ‘Rasa’ populacijas vairuma
gadljumu bija inficgjusas butiski mazak. Salidzinajuma ar Skirni ‘Rubiola’
bitiski zemaka infic€Sanas vairuma gadijumu noverota populacijai CCP1, ar1
par€jas populacijas vairuma gadijumu bija infic§jusas mazak (17. tab.).

29



Iesp&jams, ka populaciju infic€Sanos ar miezu lapu tiklplankumainibu objektivak
bitu vertét salidzinajuma ar vecakaugiem, bet tas $aja p&tijuma nebija paredzets.

17.tabula / Table 17
Populaciju un kontroles $kirnu inficeSanas ar tiklplankumainibu
AUDPCA vertibu novirze /
Deviation of the net blotch AUDPC * values of populations
and check varieties

Populacijas veids / Type of Kontroles $kirnes / Check varieties
populations +/- Abava* +/- Rasa +/- Rubiola
Vienkarsas / Simple n=4 -24%(23)% -22(16):+1;=1 -18(9);+5;=1
Saliktas / Complex n=5 -30%(30) -29(16);+1 -25(9);+4;=1
CCP1/Mirga -6(6) -6(5) -4(4);=2
CCP3 -6(6) -6(5) -5(2);+1

MNaukums zem slimibas attistibas Iiknes / area under the disease progress curve; *gadijumu skaits,
kad infic€$anas bija vienada (=), augstaka (+) vai zemaka (-) neka kontroles $kirnei / number of cases
when infection was equal (=), lower (-) or higher (+) than that of checks; %iekavas treknraksta —
gadijumu skaits, kad konstatétas starpibas bija butiskas (p<0.05) / in brackets in bold — number of
cases when the differences were significant (p<0.05); #3 biologiskas un 3 konvencionilas vides x 4
vienkar§as populacijas = 24 gadijumi / 3 organic and 3 conventional environments x 4 simple
populations = 24 cases; *3 biologiskas un 3 konvencionalas vides x 5 saliktas populacijas = 30
gadijumi / 3 organic and 3 conventional environments x 5 complex populations = 30 cases

Infic@Sanas ar graudzalu miltrasu populacijam salidzinajuma ar ien@migako
Skirni ‘Abava’ vairuma gadijumu noverota zemaka, un samazinajums
vienkarSajam populacijam atseviskos gadijumos, bet saliktajam vairuma
gadijumu bija batisks (p<0.05) (18. tab.). Tikai vienai no ¢etram vienkar$ajam
populacijam inficeéSanas bija butiski (p<0.05) augstaka. Salidzinot ar Skirném
‘Rasa’ un ‘Rubiola’, vienkar$ajam populacijam novérota tendence inficéties
vairak, bet saliktajam (iznemot vienu) infic€Sanas bija lidzvertiga. ArTabam CCP
inficéSanas ar miltrasu bija kontroles $kirnu limeni. Iesp&jams, ka rezultatu
ietekmgja to veido$ana izmantoto vecakaugu ienémiba/izturiba pret miltrasu un
objektivaks vért€jums biitu populaciju inficéSanos salidzinat ar to veidoSana
izmantotajiem vecakaugiem.
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18.tabula / Table 18

Populaciju un kontroles $kirnu inficeSanas ar graudzalu miltrasu
AUDPC* vértibu novirze /
Deviation of powdery mildew AUDPC * values of populations

and check varieties

Populacijas veids / Type of +/- Kontroles $kirnes / Check varieties*
populations Abava Rasa Rubiola
Vienkarsas / Simple n=4 -6(3);+2%(1)& -1;+7(2) -1;+7(2)
Saliktas / Complex n=5 -9(7);+1% -5;+5(1) -5;+5(1)
CCP1 -2 +2 +2
CCP3 -2 +2 +2

~aukums zem slimibas attistibas Iiknes / area under the disease progress curve; *gadijumu skaits,
kad infic€Sanas bija augstaka (+) vai zemaka (-) neka kontroles $kirnei / number of cases when
infection was lower (-) or higher (+) than that of checks; &iekavas treknraksta — gadijumu skaits, kad
konstatétas starpibas bija butiskas (p<0.05) / in brackets in bold — number of cases when the
differences were significant (p<0.05); *2 konvencionalas vides x 4 vienkar$as populacijas = 8
gadtjumi / 2 conventional environments x 4 simple populations = 8 cases; #2 konvencionalas vides
x 5 saliktas populacijas = 10 gadijumi / 2 conventional environments x 5 complex populations = 10
cases

Faktoru un to mijiedarbibas ietekme. Netika giiti pieradijumi, ka kadu no
populaciju veidiem genotips (daudzveidibas limenis), audzé$anas gads un $o
faktoru mijiedarbiba ietekm&tu mazaka méra neka viendabigas kontroles Skirnes.
Salidzinot vid€jo inficéSanos ar tiklplankumainibu starp populaciju grupam
konstatéts, ka infic€Sanas ar tiklplankumainibu nav atkariga no populacijas
grupas (daudzveidibas [imena).

Ta ka infic€Sanas ar graudzalu miltrasu neliela apjoma noverota tikai divos
petijuma gados, nebija iesp&jams izvertet faktoru un to mijiedarbibas ietekmi uz
miltrasas attistibu populacijas, ka arT salidzinat infic€Sanas atskiribas starp
populaciju grupam.

Populaciju konkurétspéjas ar nezalem izvertejums

Populacijam, neatkarigi no veida, konkurétsp&jas ar nezalém raditajs Svar
bija Iidzvertigs kontroles $kirpu raditajiem, butiskas atskiribas konstatétas tikai
atseviSkos gadijumos (19. tab.), lidz ar to, nav giti pieradijumi, ka populacijas
konkur€tu ar nezalém labak neka viendabigas Skirnes.

Populacijam neatkarigi no to veida novérota tendence augu attistibas sakuma
veidot mazaku labibas augsnes segumu neka Skirnei ‘Abava’ (19. tab.) un
lidzvertigu skirném ‘Rasa’ un ‘Rubiola’. Bitiskas atskiribas (p<0.05) konstatetas
tikai atseviSskos gadijumos, kas konkrétam populacijam nesakrita pa pétijuma
gadiem un vert&jumiem, 11dz ar to nav guti pieradijumi, ka augu attistibas sakuma
daudzveidigas populacijas nosegtu augsni labak neka viendabigas Skirnes.
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19.

tabula / Table 19

Populaciju konkurétspéjas ar nezalem Svar raditaja un labibas
augsnes seguma (LAS) un novirze no kontroles $kirnu raditajiem /

Deviation of population crop ground cover (CGC) and

competitiveness with weeds (Svar) from the indicators of the check varieties

Populacijas +/- Raditajs / Indicator*
veids / Svar (n=12) LAS / CGC (n=8)
Tyeeof | ap R Rubiola | Ab R Rubiol
population ava asa ubiola ava asa ubiola
. -16; -8;
Vienkarsas / -32(1)& ; -12; 2o ' -15;
simple n=4 R e A "B Bk O e T
Saliktas / -44 -21; -15; | -38(9); -12; -27(1);
Complex n=5 +16%# +38;=1 +45 +2™ +23;=5 +13;
CCP1/Mirga -9:+3 -7:+5 -7:+5 -8(2) -5(1);+3 -4:+4
cCcP3 -8;+4 -8;+4 6+6 | -8(2) | -4:+4()) | -4+4

*gadijumu skaits, kad raditajs bija vienads (=), augstaks (+) vai zemaks (-) neka kontroles $kirnei /
number of cases when indicator was equal (=), lower (-) or higher (+) than that of the checks;
&jekavas treknraksta — gadijumu skaits, kad konstat&tas starpibas bija biitiskas (p<0.05) / in brackets
in bold — number of cases when differences were significant (p<0.05); *12 S vertg&jumi x 4
vienkar§as populacijas = 48 gadijumi / 12 S, Observations x 4 simple populations = 48 cases; #12
Svar VErtéjumi x 5 saliktas populacijas = 60 gadijumi / 12 S,,r Observations x 5 complex populations
= 60 cases; 8 LAS vértgjumi x 4 vienkarsas populacijas = 32 gadijumi / 8 CGC observations x 4
simple populations = 32 cases; *'8 LAS vértgjumi x 5 saliktas populacijas = 40 gadijumi / 8 CGC
observations x 5 complex populations = 40 cases

Faktoru un to mijiedarbibas ietekme. Nevienai populaciju grupai netika
konstatéta bitiska genotipa ietekme uz labibas augsnes segumu, bet Kg
(kontroles Skirnes) labibas augsnes segums bija bitiski (p<0.05) atkarigs no
genotipa, liecinot, ka viendabigu skirnu procentualais labibas augsnes segums
vari€ vairak neka populacijam. Gada un gada x genotipa mijiedarbibas ietekmes
analize neliecina, ka procentualais labibas augsnes segums bitu atkarigs no
populaciju grupas (daudzveidibas limena).

Populaciju grupu salidzinajums. Procentudla labibas augsnes seguma
(LAS) un konkurétsp&jas ar nezalém (Svar) raditaju salidzindjums starp
populaciju un kontroles $kirnu grupam secinats, ka §is pazimes nav atkarigas no
populaciju grupas (daudzveidibas limena).
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Dazadu veidu populaciju graudu kvalitates raditaju un to stabilitates
izvertejums

Kopproteina satura graudos un ta stabilitates izveértejums

Augstakais vidgjais kopproteina saturs graudos B audzeSanas sisttema bija
131 g kg%, kas iegiits 2016. gada abas audze$anas vietas (Priekulos un Stendg),
bet zemakais — 111 g kg? 2015. gada Priekulos. K audzesanas sistéma vidgjais
augstakais kopproteina saturs graudos iegiits 2018. gada — 132 g kg™, zemakais —
102 g kgt 2017. gada Priekulos.

Vienkarsas populacijas un kombinéto krustojumu populacija CCP3 gan B,
gan K sisttma nodrosindja augstaku kopproteina saturu graudos neka
viendabigas kontroles $kirnes, bet saliktas populacijas un kombingto krustojumu
populacija CCP1 — Iidzvertigu kopproteina saturu kontroles Skirném.

Stabilitate. Kopproteina satura stabilitati pétitajam populacijam var raksturot
ka labu dazados audzgSanas apstaklos, tikai saliktajai populacijai 1052-12 ta
konstateta labaka B audze$anas sistema (20. tab.).

20. tabula /Table 20
Populaciju un kontroles Skirnu vidéjais kopproteina saturs graudos un ta
stabilitates raditaji 14 vides /
Average crude protein content in grains of populations and check varieties and
its stability indicators over 14 environments

Genotips / Populacijas veids / Videgji / (b)% (s2dj)5e
Genotype Type of populations Average g kgt

1014-11 vienkarsa / simple 130* 0.99 0.13
1015-11 vienkarsa / simple 126* 0.99 0.13
1052-12 salikta / complex 125 0.78** 0.11
BZ12 vienkarsa / simple 125 1.11 0.08
CCP3 kombingéta / composite 125 1.13 0.08
BZ14 vienkar§a / simple 125 1.02 0.08
1018-12 salikta / complex 124 1.05 0.12
1349-11 salikta / complex 123 1.03 0.11
1357-11 salikta / complex 123 1.04 0.14
1348-11 salikta / complex 119* 1.04 0.06
Rubiola X 118* 1.01 0.17
CCP1/Mirga | kombinéta / composite 118* 1.04 0.09
Abava X 117* 0.90 0.18
Rasa X 115* 1.01 0.17

*biitiski atSkiras no visu genotipu vid&ja kopproteina satura graudos 14 vides (122 g kg?) (p<0.05);
/ significantly different from the average crude protein content over 14 environments (122 g kg™
(p<0.05); **bitiski atskiras no 1 / significantly different from 1 (p<0.05); éregresijas koeficients /
coefficient of regression; €€novirze no regresijas / deviation from the regression
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Ar1 variacijas koeficienta vertibas liecina, ka populacijam kopproteina
stabilitate ir augsta — K audz&sanas sisteéma variacijas koeficients bija robezas no
5 1idz 9%, B sistéma no 7 lidz 11%.

Faktoru un to mijiedarbibas ietekmes analize neliecina, ka kopproteina
uzkrasanu populaciju graudos (neatkarigi no veida un B vai K sist€mas) genotips,
audzeSanas gads, vide un to mijiedarbiba ietekmé&tu mazak neka viendabigas
Skirnes. Izn@mums — CCPg kopproteina satura uzkrasana ir mazak jutigas uz
vides mainibu, neka vienkarsas un saliktas populacijas un kontroles skirnes.

Cietes satura graudos un ta stabilitates izvértéjums

Augstakais vidgjais cietes saturs graudos B audzESanas sisteéma iegiits
2018. gada Priekulos — 616 g kg?, zemakais — 532 g kg 2016. gada Stende. K
sisteéma augstakais vidgjais cietes saturs graudos ieglits 2017. gada Priekulos —
647 g kgt, zemakais — 561 g kg 2015. gada Priekulos.

No pétitajam populacijam lidzvertigs kontroles $kirném cietes saturs graudos
bija tikai CCP1, pargjam populacijam tas ieglits zemaks. Ta ka cietes saturs
graudos ir proporcionali apgriezts kopproteina saturam, iegiitais rezultats ir
likumsakarigs.

Stabilitate. Cietes satura raditaja stabilitati populacijam var raksturot ka labu
dazadas audz€Sanas vides, tikai populacijai 1015-11 ta konstatéta labaka B
audze&Sanas sisteéma (21. tab.). Lai gan CCP3, BZ12, 1357-11, 1349-11 un 1052-
12 konstatéta laba stabilitate dazadas vidgs, tas raksturojas ar zemu cietes saturu
graudos. Ari variacijas koeficienta vértibas liecina, ka populacijam cietes satura
raditaju stabilitate ir augsta — K sisteéma tas iegiits robezas no 5 1idz 7%, B sistéma
visam populacijam tas bija 6%.

Faktoru un to mijiedarbibas ietekme. Izvért§jot faktoru (genotips,
audzeSanas gads un vide) un to mijiedarbibas ietekmi, netika noveérots, ka faktoru
ietekme uz cietes uzkrasanu graudos biitu atkariga no populaciju grupas
(daudzveidibas limena) vai audzeéSanas (B vai K) sistemas. [zn€mums — CCPg

populaciju grupas.
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21. tabula/Table 21
Populaciju un kontroles $kirnu vidéjais cietes saturs
un ta stabilitates raditaji 14 videés /
Average starch content in grains of populations and check varieties and its
stability indicators over 14 environments

Genotips / Populacijas veids / Vidgji / (b)% (s70j)%&
Genotype Type of populations Average g kgt !
Rasa X 602* 1.09 0.36
Abava X 601* 1.01 0.16
CCP1/Mirga kombing&ta / composite 600* 1.02 0.14
1348-11 salikta / complex 597 0.99 0.09
Rubiola X 597 1.06 0.16
BZ14 vienkarsa / simple 596 1.03 0.05
1018-12 salikta / complex 596 0.97 0.11
1014-11 vienkarsa / simple 595 1.00 0.09
1015-11 vienkarsa / simple 594 0.93** 0.05
CCP3 kombinéta / composite 593* 0.97 0.09
1349-11 salikta / complex 593* 0.98 0.07
1357-11 salikta / complex 593* 1.03 0.08
1052-12 salikta / complex 593* 0.99 0.06
BZ12 vienkarsa / simple 591* 1.00 0.11

*bitiski atskiras no visu genotipu vidgja cietes satura graudos 14 vides (596 g kg?) (p<0.05); /
significantly different from the average starch content over 14 environments (596 g kg™) (p<0.05);
**biitiski atSkiras no 1 / significantly different from 1 (p<0.05); &regresijas koeficients / coefficient
of regression; #novirze no regresijas / deviation from the regression

Tikstos§ graudu masa (TGM) un tas stabilitates izvertéjums

Augstaka vidgja TGM B audzesanas sisttma (54.1 g) iegiita 2017. gada
Stende, zemaka (42.0 g) 2016. gada Priekulos, savukart augstaka K sistema
(53.3 g) 2017. gada Stendg, zemaka (46.6 g) 2018. gada Priekulos.

Populacijam iegita butiski (p<0.05) augstaka TGM salidzingjuma ar
kontroles Skirni ar zemako raditaju — ‘Rasa’ un lidzvertiga kontroles Skirn€m
‘Abava’ un ‘Rubiola’.

Stabilitate. TGM populacijam var raksturot ka stabilu dazadas
audzeSanas vid@s, tikai saliktajai populacijai 1018-12 ta stabilaka konstat&ta
konvencionalajos audz&Sanas apstaklos, bet BZ12 labaka stabilitate konstateta
biologiskajos audzesanas apstaklos (22. tab.). Ari variacijas koeficienta vertibas
liecina, ka populacijam TGM stabilitate ir augsta — K sistema tas ieglits robezas
no 7 lidz 10%, B sistéma no 5 1idz 11% (3.43. tab.).

Faktoru un to mijiedarbibas ietekmes izvértgjums liecina, ka faktoru
ietekme uz TGM nav atkariga no populaciju grupas (daudzveidibas limena) vai
audzésanas (B vai K) sisttmas. CCPg — B audzESanas sisttma to TGM
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formésanas ir mazak jutiga pret gada un vides variacijam neka citam populaciju
grupam.

22.tabula / Table 22
Populaciju un kontroles Skirnu vidéja 1000 graudu masa (TGM)
un tas stabilitates raditaji 14 vides /
Average 1000 grain weight (TGW) of populations and check varieties and its
stability indicators over 14 environments

Genotips / Populacijas veids / Vidgji / (b)% (s7dj)%&

Genotype Type of populations Average, g

1018-12 salikta / complex 51.5* 1.3** 1.30
1357-11 salikta / complex 51.0* 1.1 3.60
CCP3 kombinéta / composite 50.7* 1.2 2.76
BZ12 vienkar$a / simple 50.2* 0.8** 1.25
Rubiola X 494 0.9 1.41
CCP1/Mirga kombingta / composite 49.3 1.1 1.80
1348-11 salikta / complex 49.0 0.9 1.08
Abava X 48.7 0.8 1.85
1014-11 vienkar$a / simple 48.4 0.9 2.89
1052-12 salikta / complex 48.4 1.2 1.26
1015-11 48.2 1.0 1.30
1349-11 salikta / complex 47.8 1.0 1.73
BZ14 vienkar$a / simple 46.5* 0.9 0.77
Rasa X 43.5* 0.9 1.39

*batiski atskiras no visu genotipu vidgjas TGM 14 vides (48.8 g) (p<0.05) / significantly different
from the average TGW over 14 environments (48.8 g) (p<0.05); **butiski atSkiras no 1/ significantly
different from 1 (p<0.05); ®regresijas koeficients / coefficient of regression; #novirze no regresijas
/deviation from the regression

Tilpummasa un tas stabilitates izvertejums

Augstaka vidgja tilpummasa B audzeSanas sisttma iegiita 2018. gada
Priekulos — 720 g L™}, zemaka — 654 g L2 2016. gada Stendé. K sisteéma augstaka
un zemaka vidgja tilpummasa iegilita Stend€: augstakais raditajs 736 g L ! iegiits
2015. gada, zemakais — 677 g L 2016. gada.

Tikai salidzinajuma ar $kirni ‘Rasa’ populacijam iegita lidzvertiga, vai
butiski (p<0.05) augstaka graudu tilpummasa. Salidzinajuma ar kontroles
Skirn€m ‘Abava’ un ‘Rubiola’ populacijam vairuma gadijumu tilpummasa bija
bitiski zemaka. Iesp&jams, ka to var skaidrot ar to, ka viendabigajam kontroles
Skirném graudi veidojas izlidzinataki un lidz ar to blivgjas labak neka
populacijam, jo tam graudu izméra mainiba varétu but lielaka.

Stabilitate. Populaciju tilpummasas stabilitati var raksturot ka labu dazados
audzeSanas apstaklos. Tikai saliktajai populacijai 1052-11 konstatgta salidzinosi
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labaka pazimes stabilitate B audze€Sanas sisttma, bet CCP1 — K audzgSanas
sistéma (23. tab.). Ari variacijas koeficienta vértibas liecina, ka populacijam
tilpummasas stabilitate ir augsta — K sisteéma tas iegiits robezas no 3 lidz 5%, B
sisteéma no 2 I1idz 3%.

Faktoru un to mijiedarbibas ietekme. Faktoru analize liecina, ka neatkarigi
no populacijas veida, to tilpummasu batiski (p<0.05) ietekm& genotips (iznemot
CCPg B apstaklos), audz&sanas gads un vieta. Savukart faktoru mijiedarbibas
ietekme bitiska konstatéta VPg un SPg B sisttma un VPg un Kg — K audzgsanas
sistéma.

23.tabula/ Table 23
Populaciju un kontroles $kirnu vidéja tilpummasa un
tas stabilitates raditaji 14 vides /
Average volume weight of populations and check varieties and its stability

indicators over 14 environments

Genotips / Populacijas veids / Vidgji / b)& 2d7)8&
Genotype Type of populations Average, g L! (b) (s°d))
1014-11 vienkarsa / simple 708* 0.86 0.19
Rubiola X 707* 0.85 0.71
Abava X 705* 1.11 0.58
BzZ-14 vienkar§a / simple 703* 1.07 0.35
1052-12 salikta / complex 701 0.79** 0.13
1348 - 11 salikta / complex 700 0.96 0.35
1018-12 salikta / complex 695 1.06 0.26

kombinéta /
CCP1/Mirga composite 695 1.11** 0.13
1015-11 vienkarsa / simple 694 0.90 0.37
1349-11 salikta / complex 692 1.03 0.59
kombinéta /
CCP3 composite 692 0.94 0.12
Rasa X 686* 1.05 0.28
BZ12 vienkarsa / simple 685* 1.06 0.41
1357-11 salikta / complex 683* 1.15 0.53

*biitiski atskiras no visu genotipu vid&jas tilpummasas 14 vidés (696 g L) (p<0.05) / significantly
different from average volume weight over 14 environments (696 g L*) (p<0.05); **btiski atikiras
no 1 / significantly different from 1 (p<0.05); &regresijas koeficients / coefficient of regression;
&&novirze no regresijas / deviation from regression
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Populaciju kvantitativo pazimju daudzveidiba un to attistibas atSkiribas
audzgjot biologiskaja un konvencionalaja audze$anas sistema

Vienkarsajam paralélajam populacijam BZ12B/BZ12K, parsgjot tas B un K
audzgSanas sisteéma, laika gaita iezZimgjas atskirigas tendences — garaki augi,
lielaks galvenas varpas garums un lielaks graudu skaits varpa bija K sistéma
audzetajai populacijai BZ12K (iznemot auga un galvenas varpas garumu 2018.
gada B sistéma), bet attieciba uz produktivo cero$anu atskirigas tendences netika
novérotas (24. tab.). Daudzveidibas indeksa H’ raditdji liecina, ka lielaka
daudzveidiba galvenas varpas garumam un graudu skaitam galvenaja varpa ir
bijusi K sisttma audzgtaja populacija, bet auga garuma un ceroSanas raditaji
vari€. Biitiska genotipa ietekme, kas liecina par attistibas atSkiritbam paral€lajas
populacijas, gan B, gan K apstaklos konstatéta tikai graudu skaitam galvenaja
varpa.

24. tabula/ Table 24
Vienkarso paralélo populaciju kvantitativo pazimju vidéjie raditaji un to
daudzveidibas indekss (H’) tas parséjot biologiskaja (B) un
konvencionialaja (K) audzeSanas sistema /
Average of quantitative traits and its diversity index (H’) of simple populations
grown in organic (O) and conventional (C) systems

Pazimes / Gads / Populacija / V'd‘"E; /o V'd"l'<// ¢
Traits Year Population e HA 1aen H'
Average Average

2016 BZ12K 77.8 2.04 78.5 1.92
Auga garums / BZ12B 77.1 2.07 77.1 2.04
Plant height, cm 2018 BZ12K 61.3** | 1.84 | 71.6* | 2.01
BZ12B 647** | 149 | 647* | 1.49
BZ12K 7.3*% 1.68 6.5* 1.55
g;rlJ;‘;a/SLVé‘;g?; 2016 BZ12B 6.0* | 159 | 6.1* | 152
of main spike, cm 2018 BZ12K 6.8* 139 | 6.7** | 1.33
‘ BZ12B 7.0% 126 | 6.3** [ 1.20
Graudu skaits 2016 BZ12K 22.0 277 | 17.8* | 2.63
galvenaja varpa / BZ12B 21.0 276 | 16.4* | 2.55
Number of grains 2018 BZ12K 22.7%%% | 258 | 21.2%** | 241
in main spike BZ12B 20.4%** | 230 | 17.9%** | 2.24
CeroSanas 2016 BZ12K 4.7* 2.00 3.2 1.30
koeficients / BZ12B 3.9% 1.55 3.2 1.16
Tillering 2018 BZ12K 2.3*** | 0.61 2.4 0.79
coefficient of BZ12B 3.2%** | 156 2.5 0.87

*paralélo populaciju raditajs konkréta gada ietvaros atSkiras batiski (p<0.01) / the average indicator
of parallel populations differs significantly within a given year and environment (p<0.01); **
(p<0.001); ***(p<0.001); ~Senona-Vivera daudzveidibas indekss / Shannon-Weaver diversity index
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A1l saliktajam paral€lajam populacijam 1018-12B/1018-12K iezimg&jas
tendences, kas liecina, ka atSkirigos apstaklos attisttba populacijas notiek
atskirigi — garaki augi, garaka auga galvena varpa un lielaks graudu skaits
galvenaja varpa bija B audzgSanas sisteéma audzgetajai populacijai 1018-12B, ka
ari H’> indekss minétajam pazimém vairuma gadijumu lielaks bija
populacijail018-12B (25. tab.). Savukart produktivas cero$anas raditaji butiski
(p<0.05) augstaki divos gadijumos konstatéti B, viena vieta K sistéma audzetajai
populacijai, ka arT H* indeksa raditaji varigja. Bitiska genotipa ietekme abas
audze€Sanas sistemas konstatéta uz So populaciju augu garuma un graudu skaita
galvenaja varpa mainibu, kas liecina par atskirtbam populaciju attistiba atbilstosi
$SIm pazimém.

25. tabula/ Table 25
Salikto paralélo populaciju kvantitativo pazimju vidéjie raditaji un to
daudzveidiba indekss (H”) tas parséjot biologiskaja (B) un konvencionalaja
(K) audzesanas sistema /
Average of quantitative traits and its diversity index (H’) of complex
populations grown in organic (O) and conventional (C) systems

Pazimes / Gads/ | Populacija/ Vi d_..E; o Vi d"K // ¢
Traits Year Population e H» 1aa H'
Average Average
2016 1018-12K 78.2 2.01 65.7* 1.46
Auga garums / 1018-12B 80.9 1.93 68.0* 1.78
Plant height, cm 2018 1018-12K 65.2** 1.64 56.6** 1.65

1018-12B 76.6*%* | 2.27 73.8** | 2.01
1018-12K 6.9 1.65 6.1 141

Galvenas varpas 2016

garums / Length 1018-12B 7.0 1.62 6.1 1.47
of main spike, cm 2018 1018-12K 7.2 1.41 6.5* 1.31
’ 1018-12B 74 1.48 6.7* 1.37

Graudu skaits 2016 1018-12K 19.0 2.58 15.2 2.43
galvenaja varpa / 1018-12B 19.2 2.52 15.7 244
Number of grains 2018 1018-12K | 22.2** | 2.35 | 195*** | 2.30
in main spike 1018-12B 22.9% | 243 | 21.0%* | 2.42
Cerosanas 2016 1018-12K | 3.1*** | 1.38 3.2 1.04
koeficients / 1018-12B 4.8*= | 178 3.4 1.20
Tillering 2018 1018-12K | 2.5*** | 0.85 2.7%* 1.16
coefficient 1018-12B 3.3*** | 153 2.4%* 0.75

*paralélo populaciju raditajs konkréta gada ietvaros atskiras batiski (p<0.01) / the average indicator
of parallel populations differs significantly within a given year and environment (p<0.01); **
(p<0.001); ***(p<0.001); *Senona-Vivera daudzveidibas indekss / Shannon-Weaver diversity index

Kombinéto krustojumu paral€lo populaciju CCP1B/CCPI1K kvantitativo
pazimju izvert§juma butiski (p<0.05) augstaka produktiva cerosana konstatéta B
sistéma audzgtajai populacijai CCP1B (26. tab.). Ar1 garaki augi bija CCP1B
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populacijai (divos veértgjumos bitiski), bet graudu skaits galvenaja varpa un
varpas garums starp populacijam pa parbaudes vietam varigja. Lielaka galvenas
varpas garuma un produktivas ceroSanas koeficienta daudzveidiba novérota B
sistéma, bet graudu skaita varpa daudzveidiba — K sistema audzgetajai populacijai.
Savukart auga garuma daudzveidiba starp populacijam un parbaudes vietam
vari€ja. Biitiska genotipa ietekme gan B, gan K audz&s$anas sistéma konstatéta
uz galvenas varpas garuma un produktivas ceroSanas koeficienta mainibu, kas
liecina par So pazimju attistibas atSkiribam paral€lajas populacijas.

26. tabula/ Table 26
Kombinéto krustojumu paralélo populaciju kvantitativo pazimju vidéjie
raditaji un to daudzveidiba indekss (H”) parsgjot tas biologiskaja (B) un
konvencionalaja (K) audzeéSanas sistéma /
Average of quantitative traits and its diversity index (H’) of composite cross
populations grown in organic (O) and conventional (C) systems

B/
Pazimes / Gads/ | Populacija/ O K/C
Traits Year population | Vidgji/ HA Vidgji / H
average average
2016 CCP1K 64.7 1.82 69.2 1.68
Auga garums / CCP1B 67.8 1.80 69.2 1.52
Plant height, cm 2018 CCP1K 60.5** | 141 55.9* 1.75
CCP1B 70.4** | 2.02 58.5* 1.75
**
Galvenas vipas | 2016 | —CCoie o 1oy |68 1%

garums / Length

*kk
of main spike, cm | 2018 CCP1K 71 1.30 6.5 1.30

CCP1B 8.4*** | 1.44 7.0 1.48

Graudu skaits 2016 CCP1K 19.8 2.70 18.1 2.56
galvenaja varpa / CCP1B 19.7 2.58 179 2.67
Number of grains 2018 CCP1K 22.1* 2.39 19.8 2.40
in main spike CCP1B 23.1* | 2.17 19.0 2.17
Cer_oé_anas 2016 CCP1K 3.4%** 1.48 3.5%** 1.16
koeficients / CCP1B 3.9%** 1.68 3.9%** 1.46
Tillering CCP1K 2.7%%* 1.05 2.8%** 1.20

coefficient of 2018

tillering CCP1B 3.1x** 1.48 3.5%** 1.28

*paralélo populaciju raditajs konkréta gada ietvaros atskiras batiski (p<0.01) / the average indicator
of parallel populations differs significantly within a given year and environment (p<0.01); **
(p<0.001); ***(p<0.001); Senona-Vivera daudzveidibas indekss / Shannon-Weaver diversity index
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Secinajumi

Pétitajiem maisijumiem gan biologiskaja, gan konvencionalaja audzé$anas
sistéma raza bija lidzvertiga gan tajos ieklauto komponentu vidgjai, gan
kontroles Skirnu razai; salidzinosi lielakais vid&jais razas pieaugums abas
audzesanas sist€mas iegits divkomponentu maistjumam M7.

Atbilstosi adaptivitatei vidé jeb razas stabilitatei petitos maisjjumus var
iedaltt trTs grupas: raza stabilaka konvencionalajos apstaklos (M1, M3, M4,
Mb), laba razas stabilitate dazados apstaklos (M2, M7, M8) un raza stabilaka
biologiskajos apstaklos (M6); maisTjumiem, kas veidoti stabilas razas
nodro$inasanai, konstatéta atSkiriga adaptivitate: M1 — konvencionalajiem
audzgsanas apstakliem, M2 — laba razas stabilitate dazados apstaklos.
Infic€Sanas ar miezu lapu tiklplankumainibu maisjjumiem bija lidzvertiga to
veidojoso komponentu vid€jam raditdjam tirsgja un bitiski mazaka neka
kontroles $kirn€m un maistjumu ienémigakajam komponentam. InficéSanas
ar graudzalu miltrasu bija mazaka neka komponentiem vidg;ji, batiski mazaka
neka Skirnei ‘Abava’ un ienémigakajam komponentam un Iidzvertiga
Skirn€m ‘Rasa’ un ‘Rubiola’. Maisijumi, kas veidoti lapu slimibu attistibas
ierobezoSanai, nenodrosindja biitiski mazaku inficéSanos par komponentu
vidgjo raditaju.

Konkurétsp&ja ar nezalém pétitajiem maisjjumiem bija lidzvertiga tajos
ieklauto komponentu vid€jai konkurétspgjai; no maisijumiem, kas veidoti ar
meérki konkur€tsp&jas paaugstinasanai, salidzinosi labakais rezultats iegiits
M3 — triskomponentu maisijumam, kurd apvienoti genotipi ar atskirigu cera
formu.

Populacijam neatkarigi no to veida gan biologiskaja, gan konvencionalaja
audzesanas sistéma raza vairuma gadijumu bija lidzvertiga kontroles skirnu
razai; tikai kombinéto krustojumu populacijai CCP1(‘Mirga’) biologiskaja
audzesanas sisteéma Priekulos novérota tendence parsniegt kontroles skirnu
razu, un tai konstatéta laba raZas stabilitate dazados audz&$anas apstaklos.
Populacijas neatkarigi no to veida bija butiski zemak infic€jusas ar miezu
lapu tiklplankumainibu neka viendabigas Skirnes, bet infic€Sanas ar
graudzalu miltrasu zemaka tika novérota tikai salidzinajuma ar ien€migako
kontroles $kirni.

Populacijam neatkarigi no to veida nebija butisku priekSrocibu konkurétspgja
ar nezalem; to konkurétspgja bija Iidzveértiga viendabigo Skirnu
konkur&tspgjai.

Populaciju graudu kvalitates raditaji (kopproteTna un cietes saturs graudos,
1000 graudu masa un tilpummasa) bija atSkirigi atkariba no pétitas
populacijas, tadgjadi nodrosinot izveles iesp&ju dazadai izmantoSanai. Gan
populaciju, gan kontroles skirnu kvalitates raditajus var raksturot ka stabilus
dazadas vides.
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9. Populaciju attistiba biologiskaja un konvencionalaja audzéSanas sistéma
iezZimgjas tendences, kas liecina, ka atskirigos audzESanas apstaklos
populaciju attistiba notiek atskirigi. Saliktajam un kombin&to krustojumu
populacijam lielaka pazimju daudzveidiba novérota biologiskaja audzeéSanas
sisttma pars€tajam paralelajam populacijam, bet vienkarSajam —
konvencionalajos apstaklos parsétajam paralélajam populacijam.
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Introduction

Genetic diversity is needed for varieties to maintain their ability to reproduce,
increase resistance to diseases and be able to adapt to changing environmental
conditions. A large part of the currently grown cereal varieties, including barley
(Hordeum vulgare), have been created using only the latest and most productive
varieties and selecting lines from crosses that have slightly better traits than the
parent plants. As a result, many nowadays varieties are genetically similar and
completely homogeneous. Under optimal conditions provided by mineral
fertilizers and plant protection products, they can ensure high yields but are
generally unable to adapt to unfavorable changes in growing conditions. Genetic
homogeneity may cause problems in environmentally friendly farming systems
where the use of plant protection products and chemically synthesized fertilizers
is restricted. The adaptation of crops to the environment is considered to be one
of the factors for sustainable agriculture and may be facilitated by an increase in
the internal diversity of varieties. Introducing greater genetic diversity in arable
crop varieties could restrict the spread of plant diseases, increase competitiveness
with weeds and ensure yield stability.

Greater diversity for self-pollinating crops can be achieved by the creation of
heterogeneous types of varieties — mixtures and populations. The plants in
mixtures and populations are genetically different and therefore more flexible
than pure line varieties — there is a compensation mechanism between the plants;
the plants that are better suited to the specific environment survive and provide
higher yields. Therefore, it becomes important to study the creation and
efficiency of various mixtures and populations of self-pollinating crops. At
present, there is not much research on this topic in the world; moreover, the
results obtained are contradictory and there are many uncertainties.

In accordance with the requirements of the International Union for the
Protection of New Varieties of Plants (UPOV), the variety must be distinctive,
homogeneous, and stable, but the populations of self-pollinating crops do not
meet these criteria. An experiment is therefore under way in the European Union
that is likely to lead to changes in the laws and regulations that will allow the
testing, registration, and growing of genetically diverse varieties. The creation
and study of spring barley populations have been begin in the Priekuli Research
Centre of the Institute of Agricultural Resources and Economics, and the
population CCP1(Mirga) used in the present doctoral thesis has been included in
this experiment, and the trade of its seeds has been allowed since 2017.

The aim of the thesis

To evaluate the advantages of using the mixtures of spring barley genotypes,
as well as simple, complex, and composite cross populations for the organic
growing system.
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Research goals

1. Toevaluate the advantages of mixtures of spring barley genotypes in ensuring
yield and yield stability, reducing the development of foliar diseases, and
improving competitiveness with weeds.

2. Toevaluate the advantages of spring barley populations in ensuring yield and
yield stability, reducing the development of foliar diseases, and improving
competitiveness with weeds.

3. Toevaluate grains quality for different types of populations and their stability
in the organic and conventional growing systems.

4. To evaluate the differences in the diversity of quantitative traits of plants for
three types of barley populations in organic and conventional growing
systems.

Hypothesis of the thesis

Mixtures of genotypes and populations in organic growing systems provide
a more stable yield, better competitiveness with weeds, and lower infection with
foliar diseases compared to homogenous varieties.

Theses to be defended

1. Mixtures of barley genotypes have better yield stability, competitiveness with
weeds, and lower foliar disease severity compared to homogenous varieties.

2. Barley populations have better yield stability, competitiveness with weeds,
and lower foliar diseases severity compared to homogenous varieties.

3. Barley populations can provide grain quality at the level of homogenous
varieties and better its stability.

4. Quantitative traits of populations develop differently in organic and
conventional farming systems.

The novelty of the thesis

With the development of organic farming, researches on genotype mixtures
and genetically diverse populations of self-pollinating species have become more
topical in the world over the last decade. At present, few results have been
published worldwide on the researches on genotype mixtures and especially on
populations. In Latvia, the creation of mixtures and populations has not been
studied so far, and the advantages of populations and mixtures of genotypes in
comparison to traditional pure line varieties have not been also studied yet.

Approbation of study results

Based on the results of this study, 4 publications have been prepared, which
are indexed in Scopus and/or Web of Science databases, 4 publications in
conference proceedings, 5 oral and 6 posters presentation in conferences.
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Materials and methods

Field testing methodology, soil conditions and agricultural technology
applied

The field trials were carried out at Institute of Agricultural Resources and
Economics in Priekuli and Stende during 2015 — 2018 under both organic
(hereinafter referred to as O) and conventional (hereinafter referred to as C)
growing conditions. In each growing environment (environment — each growing
site in every study year, growing location — Priekuli and Stende), the genotypes
were sown in four replicates, arranging the plots as a lattice design. In all
growing environments, the soil was sod-podzolic loamy sand. The ranges of soil
agrochemical properties during investigation are summarized in Table 1.

In the C growing system, potatoes (Solanum tuberosum) were the pre-crop in
both test locations, in the O system in Priekuli — legumes in 2015 and 2016, and
green manure in 2017 and 2018, but in Stende — buckwheat (Fagopyrum
esculentum). In the C system in Priekuli mineral fertilizers were applied in
accordance with the soil agrochemical parameters at a planned yield 5 t ha*: N
95-108, P,0s 0-70, K20 45-93 kg ha''. In the C growing system in Stende, the
following rates of nutrients in mineral fertilizers were applied: N 75-80, P,0s75—
80, and K,O 75-80 kg ha'. The seeding rate in all growing sites — 400
germinating seeds per m2 The harrowing for weed restriction in the plant
tillering stage (GS 21-29) in the O system was performed, but herbicide was
applied in the C system. To assess the development of foliar diseases, no
fungicides were applied under C growing conditions.

Barley genotypes used

Genotype mixtures. The study includes eight (M1-M8) mixtures with a
different number of components (Table 2), 16 components (varieties and
breeding lines) in a pure stand, and three check varieties. Mixtures have been
created for a specific aims: M1 and M2 — to ensure a stable yield, M3, M4, and
M5 — to increase competitive ability against weeds, M6, M7, and M8 — to restrict
the development of foliar diseases caused by Pyrenophora teres and Blumeria
graminis. The seeds of the mixtures were prepared each year by mixing the
respective components in equal proportions. The seed material of mixtures for
sowing in both Priekuli and Stende was prepared from the harvest obtained in
Priekuli. In the C growing system, the seed material was used obtained in the
previous year from experiments in the C system, a in the O system, the seed
material was used obtained in the previous year in the O growing system.

The yield and competitive ability against weeds of the mixtures were assessed
in comparison to the average of the components of each particular mixture and
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three homogeneous check varieties — ‘Abava’, Rasa’ and ‘Rubiola’. Foliar
diseases severity was assessed in comparison to the average of the components,
mentioned check varieties and the most susceptible component of a particular
mixture.

Populations. Eleven populations with different levels of genetic diversity
were used in the study — four simple (two parents), five complex (three to seven
parents), and two composite cross populations — CCP (Table 3). Population
yield, yield stability, foliar disease severity, competitiveness with weeds and
grain quality were compared with the above-mentioned checks — ‘Abava’, ‘Rasa’
and ‘Rubiola’. The seed material for both Priekuli and Stende was prepared from
the harvest obtained in Priekuli. For sowing in O system was used the crop
harvested in O system and for C system crop harvested in C system.

The simple populations BZ12 and BZ14, starting from the Fs generation were
grown and assessed in parallel in the C and O systems (continuing sowing the
material obtained in particular growing system year after year). The other
populations were propagated in C system one year after crossing; then the
material obtained was divided into two parts and further grown and assessed in
parallel in both growing systems.

To assess the differences in the impact of the factors — genotype, growing
year, environments and the interaction of these factors on the traits depending on
population type (diversity level), they are grouped by types in groups: simple
population group (SPg), complex population group (CPg), composite cross
population group (CCPg) and check group (Cg).

Observations and analyses performed

In Priekuli (2016-2018), in O and C growing systems (in total, the data
obtained in 6 environments — 3 O and 3 C), the infection with foliar diseases
caused by Pyrenophora teres and Blumeria graminis was assessed. The
assessment carried out in the natural background of infection during the
vegetation period, visually determining the degree of development of the disease
in the whole test plot, in scores, where 0 — no visible symptoms, 9 — no live
tissues observed. Disease assessment was started at the occurrence of the first
disease symptoms with an interval of 7 to 9 days.

To evaluate competitiveness with weeds in O growing system in Priekuli
(2015-2018) (in total, the data obtained in 4 environments) during plant tillering
(GS 25-29) and at the beginning of steam elongation (GS 29-31), crop ground
cover was visually assessed. Weed ground cover was assessed during plants
steam elongation (GS 31-39), at the end of heading — at the beginning of
flowering (GS 59-65) and during grain ripening (GS 87-92). Each year, in the
O system, one plot was left unsown in each replication, allowing weeds to grow
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freely in this plot. Ground cover was also assessed in this plot during each
assessment. A 1m? frame was used for assessment.

In both Priekuli and Stende (2015-2018), the harvesting whole plot of each
genotype in each replication determined the yield. In total, the yield data was
obtained in 14 environments (7 O and 7 C). The obtained yield was calculated in
tons per hectare at grain moisture 14% and 100% purity. For populations and
check varieties, the average grain sample was taken from each replicate in
accordance with the standard LVS 270. Quality indicators were determined:
1000 grain weight (g) in accordance with the standard LVS EN ISO 520; volume
weight (g L), crude protein (g kg) and starch content (g kg?) in grain dry
matter by the analyzer Infratec™ 1241 (FOSS) in the Scientific Laboratory of
Grain and Seed Training of the Faculty of Agriculture of Latvia University of
Life Sciences and Technologies.

To evaluate the differences in the development of quantitative traits of
populations in different growing systems, in Priekuli in 2016 and 2018, the field
trial was carried out in the O and C growing systems, which includes parallel
populations BZ12B/BZ12K, 1018-120/1018-12C and CCP1B/CCP1K. Parallel
populations are the populations of the same origin; one of them is grown only in
the O system, the other — only in the C system, and the letters B and K are added
to the respective population designation. During the test years, the parallel
populations in the O and C growing systems were sown side by side; the
population grown year by year in the O system was sown next to the population
of the same origin grown year by year in the C system, and vice versa. At
maturity (GS 91-92) sample bundle were taken in parallel population plots and
the height of the plant and main spike (cm), the number of grains in the main
spike, as well as the productive tillering were determined in the laboratory for
100 plants.

Characterization of meteorological conditions

In 2015, meteorological conditions favorable for barley development were in
both growing sites (except in the organic growing system in Stende, where the
trial was severely damaged due to heavy rainfall), and in Stende in 2016 and
2017 (Tables 4 and 5). In 2016, after increased precipitations in April in Priekuli,
dry weather conditions in May affected plant development, especially in the O
system, where the harrowing for weed control increased the stress on plants, and
their further growth was delayed. The vegetation period was further
characterized by increased precipitation that prolonged the vegetation period and
made harvesting more difficult. Also in 2017, comparatively cool and humid
weather conditions prolonged the plant vegetation period in Priekuli. In the last
decade of April 2018, when the sowing was carried out, there was enough
moisture in both growing locations and the plants germinated well. The
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subsequent vegetation period in both Priekuli and Stende was characterized by
dry and hot conditions that caused drought stress for plants (Tables 4 and 5).

Statistical analysis of data

One-way and two-way analyses of variance (ANOVA) were applied to
evaluate yield, foliar diseases severity, and competitive ability against weeds for
genotype mixtures and populations. The differences are considered to be
significant if p<0.05. To evaluate yield stability, environmental index was
calculated (the difference between the average yield of all genotypes in a specific
environment and the average yield of all genotypes from all environments),
regression analysis and ranking methods were applied. One of the indicators used
to describe yield stability is regression coefficient (b). If it is close to 1, the
genotype can be described as stable with an ability to adapt to different growing
conditions (broad adaptability); if it is significantly higher than 1, the variety can
be described as sensitive against changes in environmental conditions and having
greater specific suitability to favorable (conventional) growing conditions. If b is
significantly lower than 1, the variety can be described as resistant to adverse
changes in environmental conditions and having greater specific suitability to
unfordable (organic) growing conditions. SPSS Statistic 17 software was used
to calculate the impact of the factors (growing year, environment and genotype)
and the significance of the impact of their interaction, as well as for the evaluation
of population groups (diversity level) and assessment of correlative relationships.
The relative mixing effect for yield, infection with net blotch, crop ground cover
and competitiveness with weeds in comparison to the average of the respective
components of the mixture (ME.ig) and the component of the mixture, for which
the comparatively highest particular value (MEmax) has been observed. The area
under disease progress curve (AUDPC) was calculated to assess foliar disease
severity. The ability to suppress weed growth (Svar) for each genotype at each
assessment was calculated as the difference between weed growth in the plot
where the particular genotype is grown and the maximum weed growth in the
plot without cereal, expressed as a percentage. The method applied to evaluate
the yield stability and a coefficient of variation (S%) were used to evaluate the
stability of grain quality of populations and check varieties. A t-test was used to
compare average of quantitative traits of populations. Shannon-Weaver diversity
index H* was applied to evaluate the diversity of quantitative traits. Due to the
specifics of setting up of the field trial, it is not possible to evaluate the
significance of the differences in the trait diversity index H’.
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Results

Evaluation of yield, yield stability, foliar diseases and competitive ability
against weeds of the genotype mixtures

Yield and yield stability of genotype mixtures

The average yield of mixtures, components in pure stand and check varieties
included in the study in organic (O) growing system was 3.37 t ha, with the
lowest average yield 2.07 t ha in 2018, and the highest — 5.24 t ha™* in 2016 in
Stende. The average yield in conventional growing system (C) was 5.45 t ha™
where the lowest yield 3.07 t ha! was in Priekuli in 2018, but the highest —
8.53 t ha was in Stende in 2016.

Evaluation of the yield of genotype mixtures in comparison to the
average of respective components. None of the eight mixtures exceeded the
average Yyield of their components in all 14 environments (Table 6). In the O
growing system, a significant difference (p<0.05) was found in only one case of
56 (8 mixtures x 7 O environments) where the yield of the mixture M6 was
significantly lower (p<0.05). In C growing system significant differences were
found in four cases, when the yield of mixtures M1, M7, and M8 was
significantly higher than the average of components (Table 6).

Mixtures M1 and M2 were created to ensure competitive yield, but in both O
and C systems, they yielded similarly to the average of components; only in one
of the seven C environments, the significant increase in yield was found for the
mixture M1.

The comparatively best result was obtained for the mixture M7 — it ensure
the highest average yield increase in both O and C growing systems — by 6 and
9%, respectively (Table 6). In general, the obtained results shows that the studied
mixtures in both growing systems vyielded at the average level of their
components.

Evaluation of the yield of genotype mixtures in comparison to the check
varieties. The yield of check varieties were similar in most cases; significant
differences (p<0.05) were found in some cases only when the yield of the variety
‘Rubiola’ was significantly higher than that of varieties ‘Rasa’ and ‘Abava’.

In the O growing system, none of the mixtures out-yielded all check varieties
in seven environments. Significant differences were found only under drought
stress conditions in 2018, when the yield of mixtures M4, M6, M7, and M8
significantly exceeded the yield of varieties ‘Rasa’ and ‘Rubiola’(Table 7). The
tendency to out-yield the varieties — ‘Rasa’ and ‘Abava’, and in most cases also
of variety ‘Rubiola’ was observed for mixtures M7 and M8, while the tendency
to out-yielded only variety ‘Rasa’ was observed for mixture M3.

In the C growing system, the yield of the mixtures varied to a greater extent,
but none of the mixtures out-yielded all check varieties in seven environments.
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Among the mixtures created to ensure a higher yield, only mixture M2 tended to
out-yield one of the check varieties — ‘Rasa’ (Table7). The comparatively best
result was obtained for the mixture M7, which tended to out-yield the varieties
‘Abava’ and ‘Rasa’, but in this growing system, it was more difficult for this
mixture to compete with the comparatively more productive check variety
‘Rubiola’. It should be noted that the only significant increase in yield for the
mixture M7 in comparison to the variety ‘Rubiola’ was found in 2018. This result
shows that the mixture M7 was able to adapt better to drought stress conditions
than this homogeneous, high-yielding variety.

Yield stability (adaptability) of genotype mixtures. The mixtures included
in the study are characterized by different adaptability to the environment. Four
mixtures — M1, M3, M4, and M5 showed adaptability to the conventional
growing system, three mixtures — M2, M7, and M8 — broad adaptability or stable
yield under different growing systems, and one mixture — M6 — showed
adaptability to the organic growing system (Table 8). The mixtures created to
ensure stable yield (M1 and M2) by combining the genotypes with different
adaptability to the environment (adaptability to conventional conditions, to
organic conditions, and broad adaptability), provided an equal yield (4.50 t ha't),
but they showed different adaptability (M1 — to conventional conditions, M2 —
broad). Thus, when creating mixtures according to the same criteria, it is not
possible to predict the adaptability of the mixture to the environment.

Although the studied mixtures showed different adaptability to the growing
conditions, the average yield of all eight mixtures over 14 growing environments
were above the average yield of all genotypes (which is an important indicator
in the assessment of yield stability), but for mixture M7 it was significantly
higher. The mixture M7 can be described as a stable over various environments
(broad adaptability) that can be well seen in the ranking table, where it does not
rank in the lower part of yield-rank in neither O nor C growing system (Table 8).
This mixture consist of genotype with a yield above average (4.34 t ha') and the
genotype with a yield below average but in result was obtained the best mixture
in this study.

The check varieties used in this study were characterized by different
adaptability to the environment. The variety ‘Rubiola’ was found to be suitable
for conventional growing conditions (b>1). The variety ‘Abava’ was
characterized by suitability to organic growing conditions (b<1), but the variety
‘Rasa’ — by broad adaptability. Although the studied mixtures showed different
adaptability to the environment, they provided the average yield at the level of
the most productive check variety — ‘Rubiola’ (Table 8).

Impact of the factors and their interaction. When evaluating the impact of
genotype, year, environment and interaction of these factors on the yield of
mixtures, components and check varieties, it was not observed that the mentioned
factors and their interaction would affect the yield of the studied genotype
mixtures less than the yield of homogenous varieties.
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Relative mixing effect. The positive average mixing effect for the yield
compared to the average of respective components (ME,iq) was obtained for two
mixtures — M7 and M8, which was significantly higher in both growing systems
in Priekuli and in the C growing system in Stende (Fig. 1). Negative/positive
differences of ME,iq in the O and C growing systems obtained for the other
studied mixtures in Priekuli and Stende, although not significant, perhaps
indicate that mixture plants respond differently over different environments and
the different interaction/competition between mixed plants is also possible. This
shows that it is best to assess each particular mixture by sowing it for several
years over different growing environments.

Over all growing sites, the positive mixing effect of the mixture compared to
the most productive component of the mixture (MEmax) has been achieved only
for mixture M7. Significant differences between mixing effect MEmax of the
mixtures was found only in the C growing system in Priekuli (Fig. 2).

Development of foliar diseases depending on the genotype mixtures

The highest infection with net blotch in natural infection background was
observed in 2016, when the mean AUDPC value in the C growing system was
133, in O system — 51, but the lowest — in 2017, when in the C and O system it
was 62 and 32, respectively.

Development of net blotch in the mixtures compared to the average of
the components. For barley genotype mixtures compared to the average of their
respective components in the O growing system, only for mixtures M1, M3, and
M8, the infection was significantly lower (p<0.05) during one of three years of
study, but for mixture M5 — significantly higher (Table 9). In the C growing
system, significant differences were found for the mixture M7 — in one case
significantly lower infection with net blotch was achieved and in one —
significantly higher.

In general, in both growing systems, the infection of mixtures with net blotch
varied slightly, exceeding or standing behind the average of the components.
Among the mixtures created for restriction of the development of net blotch (M6,
M7, and M8), comparatively best result obtained for the mixture M8: in five out
of six environments (three years x O and C growing systems) the lower infection
of disease was observed than the average of the components, including a
significant reduction in 2018. In the O growing system, the infection of the
mixture M7 in comparison to the average of the components was similar, but in
the C system, it varied from significantly higher to significantly lower. Also for
the mixture M6, the infection with net blotch was similar to the average of its
components in  pure stand. The criteria of the components
(susceptibility/resistance) used in creation of the mixtures M6, M7, and M8,
based on which the genotypes have been included in the mixture, were confirmed
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in this study only for the components of M7 and that may have affected the
obtained result. In all environments of the study, the tendency to infect less was
observed for mixtures M1, M2, and M3, so further investigations would be
needed to determine the plant traits that can to affect the infection in these
mixtures. Regarding to mixture M3 can be remarked that this mixture has been
created by mixing genotypes with a different form of plant growth habit, which
probably formed such foliage structure that suppresses the spread of disease.

Compared to the most susceptible component, in 15 cases of 24 infection for
the mixtures was significantly lower (p<0.05) in both O and C growing systems,
indicating that the mixtures can be created to restrict the development of net
blotch by combining the varieties with significantly different
susceptibility/resistance.

Development of net blotch in mixtures compared to the check varieties.
Compared to the check variety ‘Abava’, all mixtures in both O and C growing
systems had significantly (p<0.05) lower infection with net blotch (Table 10).
Also, in comparison to the varieties 'Rasa’ and 'Rubiola’, the mixtures were
infected significantly lower in most cases, but the result obtained is logical,
because the check varieties were infected significantly higher in most cases than
the most susceptible components of the mixtures.

Impact of the factors and their interaction. There was no evidence that the
factors (genotype, year and environment) and their interaction affect the
development of net blotch in the O and C growing system in Priekuli less than in
the homogenous material (components in pure stand and check varieties).

Relative mixing effects of genotype mixtures. Regarding to infection with
net blotch, the negative mixing effects value ME.is and MEme indicates that the
infection in the mixture decreased, but the positive — it increased. In the O
growing system, the mixture effect ME.ig were significantly (p<0.05) different,
and for six of eight mixtures obtained negative (infection decrease). The highest
ME.iq were obtained for mixtures M1 (-22.1%), M3 (-20.4%) and for the mixture
that was created to restrict disease — M8 (-18.3%) (Fig.3). A positive mixing
effect (infection increase) were obtained for M5 (4.7%) and for one of the
mixtures, which were created for disease control — M6 (20.8%). The value of
MEmax in the O system also differed significantly (p<0.05) and positive it was
obtained only for the mixture M6; this indicates that the mixture was not effective
in restriction of disease. For other studied mixtures MEqax Obtained negative with
the significantly higher for M8 (-51.1%) and M1 (-46.4%).

In the C growing system, the values ME.iq for the mixtures did not show
significant differences, with the highest ME.;q indicating the efficiency in disease
reduction for M3 (- 8.2%), and the lowest for M7 (-3.1%) (Fig.3). Similar to the
O system also in the C system, the ME,ig was positive only for M6 and indicated
the ineffectiveness in controlling of net blotch. Compared to the most susceptible
component, mixing effect MEmax in the C system indicate a reduction in disease
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development and for M8 significantly higher MEmax was found than for the most
of mixtures (-34.1%) (Fig. 3).

Development of powdery mildew in mixtures in comparison to the
average of components. No conclusions can be made on the
efficiency/inefficiency of the studied mixtures in the reduction of powdery
mildew in the O growing system, as the infection was observed in a very small
amount over only one study year for individual genotypes in one replicate. In the
C growing system, small amounts of powdery mildew were observed in 2016
(AUDPC value 0-58) and 2017 (AUDPC value 0-33). For mixtures, in
comparison to the average of the components, the tendency to infect less has been
observed. Significantly lower disease development was observed only for
mixtures M1 and M4 in 2016 (Table 11).

Development of powdery mildew in comparison to the check varieties. In
2016 in the C system, the check variety ‘Abava’ was significantly more (p<0.05)
infected with powdery mildew than the varieties ‘Rasa’ and ‘Rubiola’. In 2017,
only a small amount of powdery mildew infection was observed for check
varieties ‘Abava’ and ‘Rasa’. All the mixtures included in the study showed
significantly lower infection with powdery mildew than the most susceptible
check variety ‘Abava’ and similar to the varieties ‘Rasa’ and ‘Rubiola’
(Table 12).

Evaluation of competitive ability against weeds of genotype mixtures

Evaluation of competitive ability against weeds in comparison to the
average of components. The value Syar Of the competitiveness with weeds of
genotype mixtures was found to be significantly (p<0.05) higher in comparison
to the average of components only for mixtures M1 in one case and for M3 in
two cases; thus, there is no evidence that the mixtures compete with weeds more
effective than their components in pure stand (Table 13). Of the eight studied
mixtures comparatively best Syar value obtained for M8; over three years of
study, in all assessments, its tendency to better compete with weeds was observed
(in 9 of 12 cases). Of the mixtures created to increase competitiveness with weeds
(M3, M4, and M5), comparatively best result was observed for the mixture M3,
where three genotypes with a different form of plant growth habit were
combined. An evaluation of the crop ground cover indicate that for mixtures it
is similar to the average of their components in pure stand. Only for mixtures M7
and M8, the tendency can be observed to cover ground better at the beginning of
plant development (Table 13).

The mixing effects of the genotype mixtures. The average mixing effect
ME.iq of the mixture (the average over the study) did not differ significantly for
mixtures in ensuring competitiveness with weeds (p>0.05) and obtained positive
for six mixtures of eight (Fig. 4). Compared to the component with the
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comparatively best competitiveness (there were no significant differences
between the competitiveness of the components), the average ME max Was positive
only for M5.

The mixing effects ME,iq for the crop ground cover significantly (p<0.05)
higher was found for mixtures M7 and M8, but significantly lower — for M5
(Fig.4). Compared to the component with the comparatively best crop ground
cover (there were no significant differences between the components), ME max
positive was obtained only for the mixtures M7 and M8 without significant
differences.

Evaluation of competitive ability against weeds of the mixtures in
comparison to the check varieties. Competitiveness with weeds for check
varieties did not differ significantly. In all plant development stages, when the
observations were made, in three out of four study years statistically
insignificantly (p>0.05) higher Sya was observed for the variety ‘Abava’, but
comparatively lower — for the variety ‘Rasa’. Comparing competitiveness with
weeds of mixtures and check varieties, significant differences were found only
in individual cases (Table 14), thus the obtained results show that the mixtures
do not compete with weeds better than the check varieties.

For all the studied mixtures, the tendency was observed to form smaller crop
ground cover at the beginning of plant development than that of the variety
‘Abava’; in some cases a significant (p<0.05) difference (Table 14) was found.
Compared to the varieties ‘Rasa’ and ‘Rubiola’, the similar crop ground cover
for mixtures has been observed. Consequently, there is no evidence that at the
beginning of plant development, the mixtures cover ground better than the
homogenous varieties.

Impact of the factors and their interaction. There was no evidence that the
genotype and year, as well as their interaction, affect the competitiveness with
weeds of the mixtures to a lower extent than the homogenous material
(components in pure stand and check varieties). But the impact of genotype on
the crop ground cover was found to be significant for homogenous varieties and
insignificant for the mixtures; this shows that the crop ground cover of
homogenous varieties varies more at the beginning of plant development (can be
significantly different), but it is similar for the mixtures.

Evaluation of the yield, yield stability, foliar diseases and competitive
ability against weeds of populations

Yield and yield stability of populations

The average yield of all studied populations in the O growing system was
3.03 t ha? with the lowest yield 1.95 t ha in 2018, and the highest 4.77 t ha in
2016 in Stende. The average yield in the C growing system was 5.43 t ha* with
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the lowest yield 3.13 t ha™? in Priekuli in 2018, and the highest 8.26 t ha! in
Stende in 2016.

The yield of simple populations in the O system was lower (p>0.05) in most
cases than the yield of the check varieties; significantly (p<0.05) lower it was
found in some cases in comparison to the variety ‘Rubiola’ (Table 15). In the C
system, the yield of simple populations as compared to check varieties varied,
showing some significant differences.

The vyield of complex populations in both O and C systems varied from
significantly (p<0.05) lower to significantly higher. Only one of five complex
populations achieved similar to significantly higher yield in comparison to check
varieties ‘Abava’ and ‘Rasa’.

In general, the yield of the simple and complex populations varied both in the
O and C systems, showing some significant differences in comparison with the
checks, but differences were significant in comparison with one or rarely two
varieties in one site of the trial. Thus, there is no evidence that they ensure better
yield than the homogenous check varieties.

Different trends were observed for both composite cross populations CCP1
and CCP3. In Priekuli, in the O growing system, for CCP1 the tendency was
observed to yield better than for check varieties, while in the C system its yield
was similar to the yield of varieties ‘Rasa’ and ‘Abava’, but it stayed behind in
comparison with more productive check variety ‘Rubiola’. In Stende, in the O
growing system, such a trend was not observed for this population. This may be
explained by the fact that when growing the population under some certain
conditions year by year led to its adaptation to these conditions, because the
plants that feel better in the environment yield better, gradually dominating in
the population. In Stende, this effect could not be observed because the seed for
field trial was prepared from the material obtained in Priekuli.

The yield of CCP3 was similar to that of check varieties ‘Rasa’ and ‘Abava’
in most cases, but this population also had difficulties in competition with more
productive check variety ‘Rubiola’. It should be noted that significant differences
in yields of CCPs and check varieties in Priekuli (Table 15) were obtained in
2018 under drought stress conditions; this indicates that under conditions
favorable for barley development, CCPs has difficulties in competition with
homogenous, high-yielding variety, but under the stress conditions, their
advantages in better adaptation to conditions manifested.

Yield stability of populations. For the population CCP1, the yield was
obtained above the average of all genotypes (4.34 t hat), and good yield stability
was found over different environments, especially in the O growing system,
where none of the other studied populations or check varieties does not rank at
the top of yield ranking over five of seven O environments (Table 16). From the
studied populations, the yield above the average were obtained also for two
complex populations (1018-12 and 1348-11) with different adaptability to
growing conditions.
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For the other studied populations and check varieties ‘Rasa and ‘Abava’, the
average yield obtained over 14 environments was significantly (p<0.05) lower
than for the population CCP1. All simple and one complex population (1357-11)
can be described as poorly suited to any growing conditions because they yield
significantly lower than the average yield in the study. The results of the study
show that it is possible to create a genetically diversified population that can
ensure a competitive and stable yield in the O growing system. The population
CCP1, named ‘Mirga’ is included in the experiment, which is currently underway
in the European Union, the aim of which is to introduce changes in laws and
regulations to allow growing and marketing the seeds of the populations of self-
pollinating cereals. In Latvia, within the framework of the EU temporary
experiment, the seed material ‘Mirga’ has been successfully grown in two farms
operating under organic growing methods. Due to climate change, conditions in
integrated farming systems also become more variable, so such populations,
which can adapt to growing conditions, may also be useful in these areas.

Impact of the factors and their interaction. The analysis of the factors and
their interaction does not indicate that the environment, year and interaction of
these factors affect the yield of any of the groups (types) of populations (simple,
complex and composite cross) to a lesser extent than the homogenous varieties.

Comparison of the yield of population groups (diversity levels). A
comparison of population groups (types) shows that the greater diversity can lead
to a higher increase of yield. But it is essential to understand level of diversity,
what is needed in populations, as the average yield in CPg (complex populations)
did not differ significantly (p>0.05) neither from the group with the lowest
diversity — SPg (simple populations) nor from the group with the highest
diversity — CCPg (composite cross populations). However, the comparison with
Cg (check varieties) does not confirm the above mentioned, as between the
groups with the lowest (Cg) and the highest (CCPg) diversity, the average yield
did not differ significantly (p>0.05) at any of growing environments. Significant
differences between the SPg and CCPg probably can be explained by
unsuccessfully selected parents in population creating, while insignificant
differences between the CPg and CCPg indicate that the populations can be
created using a relatively small number of parents (3-5).

Development of foliar diseases in populations

The highest infection with net blotch in natural infection background for the
populations was observed in 2016, when the average AUDPC value in the C
system was 136, in the O system — 52, but the lowest — in 2017, when in the C
and O system they were 59 and 32, respectively. The check variety ‘Abava’ was
infected significantly (p<0.05) more than the varieties ‘Rasa’ and ‘Rubiola’.
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For populations, regardless of their type, significantly (p<0.05) lower
infection with net blotch was found than that of the most susceptible check
variety ‘Abava’ (Table 17). Also compared to the variety ‘Rasa’, the populations
were significantly lower infected in most cases. Populations CCP1 in most cases
had significantly (p<0.05) lower infection in comparison to the variety ‘Rubiola’;
also other populations were less infected in most cases (Table 17). It is possible
that the infection of populations with net blotch would be more objectively
evaluated in comparison to parents, but this was not intended in this study.

For populations, infection with powdery mildew was observed to be lower
in most cases in comparison to the most susceptible variety ‘Abava’, and the
decrease was significant (p<0.05) in some cases for simple populations, but for
complex populations, it was significant in most cases (p<0.05) (Table 18). The
infection was significantly (p<0.05) higher for only one of four simple
populations. Compared to the varieties ‘Rasa’ and ‘Rubiola’, the simple
populations were observed to be tended to be more infected, while for complex
populations (except one) infection was similar. Both CCPs were also infected
with powdery mildew at the level of check varieties. It is possible that the result
was affected by the susceptibility/resistance to powdery mildew of the parents
used in their creation, and the more objective evaluation would be comparing the
infection of populations with the parents used in their creation.

Impact of the factors and their interaction. No evidence has been found
that any of the types of populations was less affected by the genotype (diversity
level), year and the interaction of these factors than the homogenous check
varieties. No evidence that infection with net blotch would be affected by
population type was observed. A small amount of infection with powdery mildew
was observed only in two years of the study, therefore it was not possible to
evaluate the influence of the factors and their interaction on the development of
powdery mildew in the population, as well as to compare the differences in
infection between the groups.

Evaluation of the competitive ability against weeds of the populations

For populations, regardless of their type, competitive ability against weeds
was similar to that of the check varieties. Significant differences were found only
in some cases (Table 19), so there is no evidence that the populations would
compete with weeds better than homogenous varieties.

The populations, regardless of their type, at the beginning of plant
development were tended to create lower crop ground cover than the variety
‘Abava’ (Table 19), and similar to the varieties ‘Rasa’ and ‘Rubiola’. Significant
differences (p<0.05) were found only in some cases, which did not coincide for
particular populations by study years and assessments, so there is no evidence
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that at the beginning of plant development diverse populations would cover
ground better than the homogenous populations.

Impact of the factors and their interaction. No significant impact of the
genotype on crop ground cover was found for any group of populations, but crop
ground cover of Cg (check varieties) was significantly (p<0.05) dependent on
the genotype, indicating that crop ground cover for homogenous varieties varies
more than for populations. Analysis of the impact of the year and year x genotype
interaction does not indicate that crop ground cover would be dependent on the
group of populations (diversity level).

Comparison of the groups of populations. Comparison of crop ground
cover (CGC) and competitiveness with weeds (Svar) between the groups of
populations and check varieties show that these traits are not dependent on the
group of populations (diversity level).

Evaluation of grain quality indicators of different types of populations and
their stability

Evaluation of the content of crude protein in grains and its stability

The highest average crude protein content in grains of populations in the O
growing system was 131 g kg™ obtained in both growing locations (in Priekuli
and Stende) in 2016, but the lowest — 111 g kg™ in Priekuli in 2015. In the C
growing system, the highest average crude protein content in grains was obtained
in 2018 — 132 g kg'?, the lowest — 102 g kg* in Priekuli in 2017. In both O and
C systems, the simple populations and composite cross population CCP3 ensure
higher content of crude protein than the homogenous check varieties, but the
complex populations and composite cross population CCP1 — crude protein
content similar to that of check varieties.

Stability. Crude protein content for the studied populations can be described
as stable under different growing conditions, only for the complex population
1052-12 it was found to be more stable in the O growing system (Table 20).

The values of the coefficient of variation also show that crude protein content
for populations was stable — in the C growing system, coefficient of variation
was ranging from 5 to 9%, in the O system — from 7 to 11%.

The analysis of the impact factors and their interaction does not indicate
that the accumulation of crude protein in grains of populations (regardless of type
and O or C system), is less affected by the genotype, year, environment and their
interaction than the homogenous varieties. Exception — CCPg is less sensitive to
year x environment interaction in crude protein accumulation than simple and
complex populations, and check varieties.
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Evaluation of the content of starch in grains and its stability

The highest average starch content in grains in the O growing system was
obtained in Priekuli in 2018 — 616 g kg?, the lowest — 532 g kg in Stende in
2016. In the C system, the highest average starch content in grain was obtained
in Priekuli in 2017 — 647 g kg'?, the lowest — 561 g kg! in Priekuli in 2015.

Of the studied populations, only CCP1 had the starch content similar to the
check varieties; other populations had a lower content. Since the starch content
in grain was inversely proportional to the content of crude protein, the result
obtained is consistent.

Stability. Starch content for populations can be described as stable over
different growing conditions; only for population 1015-11 it was found to be
stable in the O growing system (Table 21). Although CCP3, BZ12, 1357-11,
1349-11, and 1052-12 have shown good starch content stability over various
conditions, they are characterized by low starch content in grain. The values of
the coefficient of variation also indicate that the starch content for populations
was stable — in the C system it was obtained ranging from 5% to 7%, in the O
system, it was 6% for all populations.

Impact of the factors and their interaction. When evaluating the impact of
the factors (genotype, year, and environment) and their interaction, it was not
observed that the impact of factors and their interaction on the accumulation of
starch in grain would be dependent on the group of populations (diversity level)
or growing system (O or C). Exception — CCPg is less sensitive to year x
environment interaction in starch accumulation than other groups of populations.

Evaluation of the thousand-grain weight (TGW) and its stability

The highest TGW in the O growing system (54.1 g) was obtained in Stende
in 2017, the lowest — (42.0 g) in Priekuli in 2016, while the highest TGW in the
C growing system (53.3 g) was in Stende in 2017, the lowest (46.6 g) in Priekuli
in 2018.

Significantly (p<0.05) higher TGW was obtained for populations in
comparison to the check variety with the lowest value — ‘Rasa’ and similar to the
check varieties ‘Abava’ and ‘Rubiola’.

Stability. TGW for the populations can be described as stable over different
growing conditions. Only for the complex population 1018-12 it was found to be
more stable under the C growing conditions, but for BZ12 — under O growing
conditions (Table 22). The values of the coefficient of variation also indicate that
TGW for populations was stable — in the C system it was obtained ranging from
6 to 10%, in the O system from 5 to 11%.

Evaluation of the factors and their interaction shows that the impact
factors on the TGW does not depend on the group of populations (diversity level)
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or growing system (O or C). For CCPg — in the O growing system, their TGW
formation is less sensitive to year x environment interaction than for other groups
of populations.

Evaluation of volume weight and its stability

The highest average volume weight in the O growing system was obtained in
Priekuli in 2018 — 720 g L, the lowest — 654 g L™ in Stende in 2016. In the C
growing system, the highest and the lowest average volume weight obtained in
Stende: the highest 736 g L™ obtained in 2015, the lowest — 677 g L™ in 2016.

Only in comparison to the variety ‘Rasa’, similar or significantly (p<0.05)
higher volume weight of grain was obtained for populations. Compared to the
check varieties ‘Abava’ and ‘Rubiola’, the volume weight for populations was
significantly lower in most cases. Perhaps, this may be explained by the fact that
the homogenous check varieties produce grains that are uniform and therefore
denser than for populations, as they may have greater variability in grain size.

Stability. Volume weight of populations can be described as stable in
different growing conditions. Only for complex population 1052-11 the
comparatively better stability was found in the O growing system, but for CCP1
—in the C growing system (Table 23). The values of the coefficient of variation
also indicate that the volume weight for populations was stable — in the C system,
it was obtained ranging from 3% to 5%, in the O system — from 2% to 3%.

Impact of the factors and their interactions. The analysis of the factors
shows that, regardless of the type of population, their volume weight is
significantly (p<0.05) affected by the genotype (except CCPg under O
conditions), year and environment. The significant impact of the interaction of
the factors was found for SPg and CPg in the O growing system, and SPg and
Cg — in the C growing system.

Diversity of quantitative traits of populations and its differences in
development under organic and conventional growing conditions

The simple parallel populations BZ12B/BZ12K show different trends over
time — higher plants, higher main spike and a greater number of grains in the
main spike were for the population grown in the C system BZ12K (except the
height of the plant and main spike in the O test site in 2018), but no different
trends were observed regarding the productive tillering (Table 24). The values
of the diversity index H” show that the greater diversity in height of the main
spike and number of grains in the main spike was for population grown in the C
system, but the values of plant height and tillering varied. Significant impact of
the genotype indicating the differences in development for parallel populations
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over both O and C conditions was found only for the number of grains in the
main spike.

Also for complex parallel populations 1018-12B/1018-12K some trends show
that the development in populations differs under different conditions — higher
plants, higher main spike, and a greater number of grains in the main spike were
for the population grown in the O growing system —101812B. Index H’ for
mentioned traits was also higher for population 1018-12B in most cases
(Table 25). Productive tillering were significantly (p<0.05) higher in two cases
found for population grown in the O system and one case for population grown
in the C system, but H” index varied. Significant impact of the genotype found
for the plant height and number of grains in the main spike, indicating the
development differences for the populations for these traits.

In the evaluation of quantitative traits of the_composite cross parallel
populations CCP1B/CCP1K, significantly (p<0.05) higher productive tillering
was found for the population grown in the O system CCP1B (Table 26).
Population CCP1B had higher plants (significantly in two assessments), but the
number of grains in the main spike and height of spike varied between the
populations across the test sites. The greater diversity of the height of the main
spike and the coefficient of productive tillering observed for populations grown
in the O system, but the diversity of the number of grains in the main spike — for
the population grown in the C system. In turn, the diversity index H’ for the
plant height varied between the populations across the test sites.  Significant
impact of the genotype in both O and C growing systems found for the height of
the main spike and the coefficient of productive tillering indicating the
differences in the development of these traits in parallel populations.

Conclusions

1. The yield of the studied mixtures in both organic and conventional growing
systems was similar both to the average yield of their components and the
yield of the check varieties; comparatively highest average increase in yield
in both growing systems was obtained for two-component mixture M7.

2. According to the adaptability to the environment (yield stability), the studied
mixtures can be divided into three groups: the yield is more stable under
favorable conditions (M1, M3, M4, M5), good yield stability under different
conditions (broad adaptability) (M2, M7, M8), and yield is more stable under
unfavorable conditions (M6); the mixtures created to obtain a stable yield,
different adaptability has been found: M1 —to favorable growing conditions,
M2 —good yield stability under different conditions.

3. The infection with net blotch of the mixtures was similar to the average
infection of their components in pure stand and significantly lower than that
of check varieties and the most susceptible component of the mixtures.
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Infection with powdery mildew was lower than the average of the
components, significantly lower than for the variety ‘Abava’ and the most
susceptible component, and similar to the varieties ‘Rasa’ and ‘Rubiola’. The
mixtures created to restrict the development of foliar diseases did not ensure
significantly lower infection than the average of the components.

4. The competitive ability against weeds of the studied mixtures was similar to
the average competitiveness of their components; from the mixtures created
to increase competitiveness, the comparatively best result obtained for M3 —
three-component mixture, where the genotypes with different growth habit
are combined.

5. For populations, regardless of their type, in both organic and conventional
growing system, the yield was similar to that of check varieties in most cases;
only for composite cross population CCP1 (‘Mirga’) in the organic growing
system in Priekuli, a tendency to out-yield the check varieties was observed
and good yield stability was found under different growing conditions.

6. The populations, regardless of their type, were significantly lower infected
with net blotch than the homogenous check varieties, but the lower infection
with powdery mildew was observed only in comparison to the most
susceptible check variety.

7. For populations, regardless of their type, was not a significant advantage in
competitiveness with weeds; their competitiveness was similar to the
competitiveness of homogenous check varieties.

8. The grain quality of the populations (the content of the crude protein and
starch in grains, 1000 grain weight and volume weight) were different
depending on the studied population, thus providing options for various uses.
The grain quality of both populations and check varieties can be described as
stable over different environments.

9. The trends in population development in organic and conventional growing
systems emerged indicating that the development of populations passes
differently under different growing conditions. For complex and composite
cross populations a greater diversity of traits were observed for the parallel
populations grown over year in the organic growing system, while for the
simple populations — for parallel population grown in conventional
conditions.
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