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Barley and organic farming in Latvia

 Barley – 10.5% of cereal area

 3rd after wheat (55% winter, 13% spring) and oat (13.5%)

 Spring barley area – 75.3 – 53.9 th ha (2020-2024) - decreasing

 Historically – 400 th.ha in 1980-ties; 120-140 th.ha around 2000

 Winter barley– 9.4 – 29.9 th ha (2020-2024) – increasing

 Historically highest

 Organic agricultural area – 18% of total area (2024)

 Most popular crops – oat, buckwheat, fodder grasses

 Organic barley – 2604 ha (2023), 2007 ha (2024) 

 ~ 4% of total barley area



Organic breeding program

 First step 2003: variety trials and start of testing conventionally bred lines in organic fields
 breeding for organic farming

 Spring barley up to now, starting winter barley;
covered + hulless

 Elaboration of breeding criteria and methods
 ‘Rubiola’ – registered 2011 (currently check variety)

 Governmental support for organic breeding since 2013
 Transfer of most breeding steps to organic fields
 Breeding for diversity since 2013
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 Current statistics:
 Organic trial field ~2 ha
 Lines in yield trials 400 – 700 per year
 Crosses ~30 combinations 
 Testing of advanced lines in 2 organic

+ 1 conventional location
 Heterogeneous materials in testing – 18

 Low-input organic cultivation, no fertilization 
except green manure

 Challenges: 
 High number of additional traits
 Unstable growing conditions
 Difficulties to manage soil fertility, weeds, etc…

Organic breeding program
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Specific target traits

 Competitive ability against weeds

 Nitrogen use efficiency (NUE)

 Seed born diseases: smuts, leaf stripe

 Yield stability / adaptability to organic low-input



Competitive ability against weeds

 In early generations (F4-F5) scoring for:

 Early vigor, canopy height (GS 31-32, GS 47-51), plant height

 F6: + crop ground cover assessment (GS 25-29, GS 29-31)

 Advanced nursery: + tillering  + weed suppression ability
(GS 31-39, GS 59-65, GS 87-92) (Hoad et al., 2008)

 visual assessment of weed ground cover

 % difference between weed ground cover in plots with crop and 
maximum weed growth in plots without crop



Nitrogen use efficiency (NUE)

 Assessment in advanced line nursery

 Plant samples in ripening stage from 0.1 m2, grain and straw yield

 N content in grain and straw

 N uptake efficiency x N utilization efficiency = NUE 

(Moll et al., 1982; Ortiz-Monasterio et al., 2001)



Resistance to seed born diseases

 Loose smut (Ustilago nuda):

 Breeding aim – resistant varieties

 Initial material with different resistance genes (Un3, Un4, Un6, Un8, Un15)

 Artificial infection of F5 lines

 Molecular marker for Un8 gene (Šķipars et al., 2023)

 Covered smut (Ustilago hordei):

 Problem mainly for hulless barley

 Selection according to natural infection



Yield stability / adaptability

 For advanced lines

 Yield data from 2 organic and 1 conventional location

 2 or more seasons

 Regression of yield to environmental mean
(Eberhart and Russell, 1966) 
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Breeding for diversity

Composite cross populations (CCPs):

 mixtures of diallel crosses between 5-10 parental genotypes

 research history starts in the beginning of 20th century: work of Harry Harlan

 includes large genetic diversity

 have the ability to evolve and adapt to particular environments while cultivated there 
for a number of seasons

 perform relatively better in presence of abiotic stress factors and unfavorable 
conditions

***EU regulations in force since 2022: allow marketing of organic heterogeneous material
(OHM) seed



Composite cross populations (CCPs): breeding sheme

~1-3 years

ÅSelection/ testing of parents
Åvarieties, breeding lines etc. with desirable traits

1 year

ÅCrosses between parents
Å90 cross combinations in case of 10 parents

~2-5 years

ÅBulking seeds of all crosses and multiplication in 
target environment
ÅF0 or F1 seeds in equal amounts per cross combination

Åsubjectto NATURAL SELECTION

Breeding for diversity



First results

1 hulless barley

1 covered barley

Varieties 
under

registration

1 registered, seed
multiplication on farm

3 grown on farms
for local use

Heterogeneous
populations



Hulless food barley ‘GUNIKA’

 Large, light color grain with high content of beta-glucans (up to 7.8%), 

starch, protein, amino acids, (phenolics, fat)

 Resistant to loose smut (Un8)  and powdery mildew (mlo11)

 Relatively tall plants, good competitive ability against weeds and NUE

 Adaptability to unfavorable environments

 Grain yield in organic trials 1-3.1 t/ha, in conventional trials up to 4.9 

t/ha

 Possible poor crop establishment due to bird and goat fly damages



Hulless food barley  ‘GUNIKA’

5-year average from advanced breeding nursery (2019-2023)
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GUNIKA Irbe (check)

Grain yield
TGW, g

Volume 
weight, g/l

Protein, % Starch, %
Early 

vigour, 
1-9

Crop ground 
cover, %

Weed supression ability, % NupE NutE NUE

t/ha % GS25-29 GS29-31 GS31-39 GS59-65 GS87-92 kg/kg

2 organic loctions 1 organic loction

GUNIKA 1.86 107 45.7 807 14.1 64.5 5.1 19.2 27.3 56 69 67 1.8 31.0 52.1

Irbe (check) 1.73 100 39.1 787 13.1 62.9 3.5 14.5 22.3 50 64 56 1.7 30.6 46.8

difference 0.12 6.6 19.9 1.0 1.6 1.6 4.7 5.0 5.5 5.5 10.6 0.1 0.3 5.3

1 conventional location

GUNIKA 2.82 87 49.1 804 16.8 61.8

Irbe (check) 3.23 100 41.4 801 15.7 60.8

difference -0.41 7.7 3.6 1.1 1.0

Yield stability
Coefficient of 

regression
Yield

2019-2022 2020-2023

n=12 n=12 t/ha

GUNIKA 0.82 0.86 2.12

Irbe (check) 1.14 0.99 2.23



Covered feed barley PR-9275

 Early ripening, medium plant height, high number of productive tillers

 Yield organically 1.5-4.1 t/ha, conventionally up to 6.5 t/ha

 Stable yield

 Resistant to loose smut (possible Un3, Un6, Un15 resistance)

 Little infection with leaf diseases (powdery mildew, net blotch)

 High TGW and grain volume weight

 Good competitive ability against weeds and N utilization
efficiency



Hulled barley PR-9275

4-year data from advanced breeding nursery (2020-2023)

Grain yield
TGW, g

Volume 
weight, 

g/l
Protein, %

Early 
vigour, 

1-9

Crop ground 
cover, %

NupE NutE NUE

t/ha % GS25-29 GS29-31 kg/kg

2 organic loctions 1 organic loction

PR-9275 2.75 114 49.6 695 13.1 5.6 28.7 36.3 2.5 34.1 81.1

Rubiola (check) 2.50 100 45.9 687 12.7 4.5 20.0 26.2 3.0 24.5 79.8

difference 0.25 3.8 8 0.4 1.1 8.7 10.2 -0.5 9.6 1.3

1 conventional location

PR-9275 3.99 125 51.4 700 14.4

Rubiola (check) 3.18 100 49.3 706 14.5

difference 0.81 2.1 -7 -0.1
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Weed suppression ability, %

PR-9275 Rubiola

Yield stability
Coefficient of 

regression
Yield

n=12 t/ha

PR-9275 1.00 3.16

Rubiola (check) 1.18 2.73



Heterogeneous populations on farms

 xxx

REGISTERED
Pop. Gaiķēni (CCP-4)          
farm Gaiķēni, 2024

Pop. CCP-5 
farm Spāres L , 2023

Pop. Mirga / farm 3Dpro, 2019

Pop. Mirga (CCP-1) 
farm Gaiķēni, 2020

Pop. Ērgļu Mirga (CCP-1) / Pop.Augstiene (CCP-5)                     
farm 3Dpro, 2022



3-year study, 3 organic, 1 conventional location (2019-2021)
 CCPs ranked highest under organic farming system, especially at low-yield and in conventional stress conditions (2021)

Legzdiņa L., Bleidere M., Piliksere D., Ločmele I. (2022) 
Agronomic Performance of Heterogeneous Spring Barley 
Populations Compared with Mixtures of Their Parents and 
Homogeneous Varieties. Sustainability, 14(15), 9697 

Hulless populations
Homogeneous check varieties
MIX = mixtures
CCP = composite cross populations

Heterogeneous populations



Heterogeneous populations

Population, 
variety

Coefficient of regression 
(b)

TOP (ranking) method

ORG+CONV ORG ORG+CONV ORG CONV

n=12 n=9 n=12 n=9 n=3
CCP-Mirga 1.08 1 1.18 >1 10 7 3

CCP-3 0.94 1 0.92 1 4 3 1

CCP-4 1.06 1 1.14 1 9 7 2

CCP-5 0.96 1 1.06 1 6 5 1

CCP-6 1.03 1 0.99 1 6 4 2

CCP-7 0.87 <1 0.92 1 5 4 1

MIX DK 1.01 1 1.22 >1 6 6 0

Rubiola 1.20 >1 1.09 1 5 3 2

Rasa 1.02 1 1.13 1 1 1 0

Abava 0.98 1 0.86 <1 2 2 0

Anakin 1.29 >1 1.15 >1 3 1 2

2019-2021, 4 locations, 12 environments

=1 stable yield

<1 adapted to unfavorable environments

>1 adapted to favorable environments



Winter barley: 1st steps

 Some populations developed and grown conventionally under 
natural selection for up to 10 generations

 Main concern - winterhardiness 

 Farmers interest - early ripening

 Organic testing of varieties and populations started 2023/24

 Thanks for providing material to:

 Duane Falk (Canada)

 Margaret Krause (USA, Utah/ Ohio)

 Saatzucht Edelhof (Austria)

 Dottenfelderhof (Germany)  

Organic 2023/24, beginning of July

Organic 2024/25, October 16



¡Thank you!
linda.legzdina@arei.lv


