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Introduction

ÅMost of varietiescurrently used in productionare bred under

conventionalgrowingconditionsandaregeneticallysimilar;

ÅSuchvarietiesarenot appropriatefor growingin organicfarming

becausegeneticallyuniform varietiescannotadapt to variable

growingconditions;

ÅHeterogeneouspopulationsis oneof thewaysto increasegenetic

diversityin varietiesof self-pollinatingcereals.

The aim of this research was to compare grain yield,

its stability, foliar diseases severity and

competitivenessagainst weedsof three types of spring

barley populations and homogenousvarieties.
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Materials and Methods

Å Field trials at Institute of Agricultural Resourcesand Economicsin two
locations:

Åin PriekuliResearchCentre,

Åin StendeResearchCentre,

duringfour years(2015-2018);

Å Conventional(C) andorganic(O) farmingsystems;

Å In C sitesaccordingto thesoil propertiesmineralfertilizer wasapplied;

Å In O growing sitesharrowingwas performed,but in C ïherbicidewas
applied.

Å Thedataof sevenC andsevenO environmentswereobtained:

ï the field trial in StendeunderO growing conditionsin 2015 was significantly
damagedby heavyrainfall aftersowing;

ï underC conditionsin Stendein 2018trial wasnot established
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Investigatedmaterial

Population
Type of 

population
Number of parents and generation (F) in 2015 ï2018

SP1; SP2 simple Two parents, F12ïF15

SP3; SP4 simple Two parents, F5ïF8

CP1; CP4 complex Three parents, F6ïF9 and F5ïF8

CP2; CP3 complex Seven and six parents, F6ïF9

CP5 complex Eight parents consecutively crossed to male sterile sample, F4ïF7

CCP1 composite Dialell crosses among group of 10 parents, bulked, F3ïF6

CCP3 composite 10 parents crossed to 5 male sterile samples, bulked, F3ïF6

ÅThree check varieties bred in Latvia were used:

ÅóRubiolaô  ïreleased for growing under organic conditions;

ÅóRasaôïcontrol variety in official trials for testing of value for 

cultivation and use (VCU) under organic growing conditions;

ÅóAbavaô ïcharacterized as variety with good adaptability to 

various environments. 4



Observations and methods of data processing 

ÅIn Priekuli, in natural infection background the infection 
with foliar diseases was assessed:

ïpowdery mildew caused by Blumeriagraminis;

ïnet blotch caused by Pyrenophorateres.

ÅTo evaluate competitiveness against weedsvisual 
assessment of :

ïcropground cover (GS 25ï29, GS 29ï31) and

ïweed ground cover (GS 31ï39, GS 59ï65, GS 87ï92) were 
carried out.

ÅMethods of data processing statisticalanalysis:

ïanalyses of variance; analyses of regression; ranking 
method; .
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Meteorological conditions

ÅMeteorological conditions during the investigation

differedbothbetweentheyearsandfield trial locations:

ïmorefavorablefor barleydevelopmentin both locationsin

2015and2016;

ïdry conditionsin May 2016at Priekuli slightly delayedthe

developmentof theplantsandin vegetationperiodin 2017

prolongedplantvegetationperiod;

ïin both locations in 2018 very dry and warm

meteorologicalconditionscausedstressto the plants and

hadasignificantnegativeimpactonplantdevelopment.
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Yield of simple populations (n=4) in 

comparison with check varieties

Growing 

place

Yield* of

populations

Comparison with check variety

Abava Rasa Rubiola

yield* +/-** yield* +/-** yield* +/-**

Priekuli

organic

n=4

2.23-3.34 2.78-3.25 -16 2.19-3.07 -7; +9 2.20-3.59 -16

Stende 

organicn=3
2.23-4.01 2.25-4.12 -8;+4 2.25-4.15 -11;+1 2.46-4.71 -11(4);+1

Priekuli
conventional

n=4

3.13-5.48 3.88-5.52-11(1)&;+5(4)3.57-5.39 -9(4);+7(2)3.34-5.93-15(11);+1

Stende 
conventional

n=3
5.09-7.00 5.16-6.28 -6;+6 5.57-6.40 -7(4);+5(1)6.47-8.26 -12

*min and max values; ** number of cases when yield was lower (-)/higher (+) than that of 

check variety; & in bracketsïnumber of cases when differences are significant (p<0.05).
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Yield of complexpopulations (n=5)

in comparison with check varieties

Growing 

place

Yield* of

populations

Comparison with check variety

Abava Rasa Rubiola

yield* +/-** yield* +/-** yield* +/-**

Priekuli 

organic

n=4

2.21-3.53 2.78-3.25 -18(4)&;+2 2.19-3.07 -4;+16(2) 2.20-3.59 -13(1);+7

Stende 

organic

n=3

2.18-4.37 2.25-4.12 -8(1);+7 2.25-4.15 -8;+7(1) 2.46-4.71 -10(3);+5

Priekuli

conventional

n=4

3.15-5.54 3.88-5.52-12(3);+8(5)3.57-5.39 -6;+14(5) 3.34-5.93 -18(4);+2(2)

Stende 

conventional

n=3

5.37-6.53 5.16-6.28 -2;+13(6) 5.57-6.40 -7(4);+8(2) 6.47-8.26 -13(12);+2

*min and max values; ** number of cases when yield was lower (-)/higher (+) than that of 

check variety; & in bracketsïnumber of cases when differences are significant (p<0.05) 9



Yield of compositecross populations in 

comparison with check varieties

Growing 

place

Yield* of
populations

Comparison with check variety

Abava Rasa Rubiola

yield* +/-** yield* +/-** yield* +/-**

Priekuli

organic n=4

CCP12.79-3.87
2.78-3.25

+4
2.19-3.07

+3(1)
2.20-3.59

+3(1)

CCP32.36-3.30 -3;+1 -2;+1(1) -3;+1(1)

Stende 

organicn=3

CCP12.71-4.58
2.25-4.12

-1;+2
2.25-4.15

-1;+2
2.46-4.71

-2;+1

CCP32.54-4.22 -2;+1 -2;+1 -2;+1

Priekuli
conventional

n=4

CCP14.39-5.78
3.88-5.52

+3(1)
3.57-5.39

+3(1)
3.34-5.93

-1(1);+1(1)

CCP33.47-5.43 -1(1);+1(1) -2;+1(1) -2(1);+1

Stende 

conventional

n=3

CCP16.04-6.81

5.16-6.28

+1(2)

5.57-6.40

-1;+2

6.47-8.26

-2(1)

CCP35.86-6.56 +2(1) -1;+2 -2(1)

*min and max values; ** number of cases when yield was lower (-)/higher (+) than that of check 

variety; & in brackets in boldïnumber of cases when differences are significant (p<0.05).
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Average yield and yield stability 

indicators over 14 sites

Genotype

Average 

yield,

t ha-1

Coefficient 

of 

regression

(b)

Number of rankings

Organic (n=7) Conventional (n=7)

I** II ** III ** I II III

CCP 1 4.52* 0.93 7 ï ï 5 2 ï

Rubiola 4.51* 1.22*** 5 1 1 5 2 ï

CP4 4.37 0.91 6 1 ï 4 2 1

CP1 4.34 1.19*** 2 5 ï 5 1 1

CP5 4.20 1.07 3 1 3 5 1 1

CCP 3 4.17 1.01 2 4 1 2 5 ï

Abava 4.17 0.84*** 5 1 1 2 2 3

CP2 4.15 0.99 2 4 1 1 5 1

Rasa 4.11 1.01 1 4 2 3 2 2

SP3 4.08 0.99 ï 3 4 1 3 3

SP4 4.07 1.01 ï 6 1 2 3 2

SP2 3.98 0.89*** 2 1 4 ï 2 5

SP1 3.82* 0.89*** ï 3 4 ï ï 7

CP3 3.81* 1.01 ï 1 6 ï 3 4

11

* significantly different from averageyield (4.16 t ha-1) over 14 sites(p<0.05) (LSD0.05= 0.23); ** rankedin the upper

(I), middle(II) andlower (III) third; *** significantlydifferentfrom 1 (p<0.05).



Comparison  of infection level  of populations 

and checks with net blotch in Priekuli

Despitethe different levelsof geneticdiversityof populationstypes,we did not

getany evidencethatseverityof netblotchwasaffectedby populationtypes. 12

Growing

site

Type of 

population

Range of 

AUDPC* ^

Comparison with check

Abava Rasa Rubiola

AUDPC* +/-** AUDPC +/- AUDPC +/-

organic

n=4

simple 

n=4
21ï178

67

ï

220

-16(15)&

39

ï

197

-16(8)

32

ï

184

-16(6)

complex 

n=5
23ï176 -20(19) -19(5);+1 -18(6);+1

CCP1 13ï160 -4(3) -4(3) -4(3)

CCP3 28ï184 -4(2) -4(2) -4(1)

conventional

n=4

simple 

n=4
45ï247

117

ï

296

-16(16)

81

ï

263

-

15(10);+1
67

ï

220

-7(3);+9

complex 

n=5
41ï238 -20(20) -20(10) -11(3);+9

CCP1 53ï214 -4(4) -4(4) -3(1);+1

CCP3 47ï214 -4(4) -4(4) -4(1)

*min andmaxvalues; ** numberof caseswheninfection level waslower (ï)/higher(+) thanthatof checkvariety; & in bracketsin boldï

numberof caseswhendifferencesaresignificant(p<0.05); ^ areaunderdiseaseprogresscurve.



Comparisonof infection level  of populations and 

checks with powdery mildew under 

C conditions (n=3)  in Priekuli

Type of 

population

Range of 

AUDPC*^

Comparison with check

Abava Rasa Rubiola

AUDPC* +/-** AUDPC +/- AUDPC +/-

simple n=4 3ï151

11

ï

61

-6(3);+6(2)

1

ï

88

-5;+7(3)

0

ï

82

-5;+7(2)

complex 

n=5
0ï116 -12(7);+3 -9;+6(1) -9;+6(1)

CCP1 6ï118 -2;+1(1) +4(1) +3

CCP3 8ï119 -2;+1(1) +3(1) +3

*min and max values;** number of cases when infection level was lower (ï)/higher (+) than that of 

check variety; & in brackets in bold ïnumber of cases when differences are significant (p<0.05); ^ area 

under disease progress curve

Obtained results varied, and the trend that any of populations is more 

resistant against powdery mildew was not observed.
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Crop ground cover and 

weed suppression ability

ÅSignificantly greaterfour-year-averagecrop groundcover and

insignificantly higher weed suppressionability among check

varietieswasobservedfor óAbavaô,

ïall populations showed significantly lowerfour-year- average

crop ground cover andinsignificantly lower weed 

suppression ability than óAbavaô;

ÅThere were no differences between types of populations 

regarding to crop ground cover and weed suppression ability, 

indicating that these traits were not affected by the level of 

diversity.
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Conclusions

1. No onepopulationsignificantlyout-yieldedall checkvarietiesin any
of 14 sites. Significant differenceswere observedin somecasesin
comparisonwith one,rarelytwo checkvarietieswithin asite.

2. CCP1 was the most stable of 11 populationsand ranked highest
underorganicgrowingconditions.

3. For mostof populationslower severityof net blotch in comparison
with check varieties was observed; severity of powdery mildew
varied,not indicating that someof the populationswould be more
resistantagainstpowderymildew.

4. Competitivenessagainstweedsof all populationswaslower thanfor
checkvarietywith thebestcompetitiveness-óAbavaô.

5. Populationscontaining greatergenetic diversity (CPs and CCPs)
could ensurebetteryield performancethan populationswith lower
diversity level (SPs). Evidencethat severity of foliar diseasesand
competivenessagainstweedswould be affectedby populationtype
wasnotobserved. 15
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