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Evolu�on of Plant Breeding in Lithuania:
From its Origins to the Present Day

Vytautas RUZGAS, Vidmantas STANYS

Lithuanian Research Centre for Agriculture and Forestry

Plant breeding is a way of increasing the usefulness of plants by exploi�ng and 
improving the plant genome in a targeted way. The founders of our country realised 
the benefits of plant breeding at the beginning of the last century, and this year marks 
the centenary of plant breeding in Lithuania. The plant breeding in Lithuania start in 
Dotnuva, although an a�empt was made in Baisogala s�ll in the �me of the Russian 
Empire, before the First World War. The work carried out between 1909 and 1914 was 
interrupted by the war. 

The new idea of establishing a plant breeding sta�on arise a�er Lithuania got 
independence. 

To implement this idea minister of agriculture Jonas Aleksa on 1 March 1922 
signed an order for the establishment of the Dotnuva Breeding Sta�on at the already 
exis�ng Agricultural College in Dotnuva. Prof. Dionizas Rudzinskas was appointed the 
head of this sta�on. When he came to Dotnuva, he brought with him ample breeding 
material and gene�c resources: collec�ons of varie�es of various plant species, 
which he had been collec�ng since 1903, and the lines and varie�es of plants he had 
developed at the Moscow Breeding Sta�on. 

Prof. D. Rudzinskas had substan�al professional knowledge and prac�cal 
experience. Before becoming a head of the Moscow Breeding Sta�on, he took a 
theore�cal course on plant breeding – visited many plants breeding companies in West 
Europe and famous agronomic sta�ons in the USA. Thus, the founder of the Dotnuva 
Breeding Sta�on was well acquainted with the world’s most significant achievements 
in plant breeding science and prac�ce of that �me. 

The main breeding method that he applied at that �me was analy�cal 
breeding, when a new variety was selected from the popula�on of an exis�ng variety. 
Varie�es were not descendants of a single plant. Although the professor was aware 
of the importance of pure lines in breeding and taught this to the students of the 
Academy of Agriculture. In the early years of plant breeding, breeding of winter wheat, 
rye, barley, oats, peas, linseed, potatoes, and red clover began. Later, the number of 
plant species selected increased and reached 20 a�er ten years and 27 a�er twenty 
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years. Judging from the plant breeding catalogues that have been con� nued to this 
day, the scien� sts of the Dotnuva Breeding Sta� on ac� vely cooperated with breeders 
from the neighbouring countries and exchanged plant gene� c resources. 

From 1924 to 1928, the sta� on took part in the studies of the so-called 
geographical crops organised by Nikolai Vavilov, who was the head of the Leningrad 
Ins� tute of Applied Botany and inves� gated the varie� es of the plants. Internships of 
the sta� on’s researchers in Western European breeding ins� tu� ons gave its ac� vi� es a 
strong push forward. One of the most important foreign visits was Zigmas Mackevičius’ 
(1898–1978) long-term assignment to Sweden and Denmark that lasted for the en� re 
plant growing season. At that � me, he had just been appointed director of the Dotnuva 
Breeding Sta� on (1932). Upon return, he and other breeders ini� ated a change in the 
methodology of the evalua� on of breeding material by abandoning the subjec� ve fi nal 
evalua� on of breeding lines based on the average of several plants per plot. 

As evidenced by the surviving journals kept in the Cereal Breeding Department, 
the Dotnuva Breeding Sta� on did not stop working even during the Second World 
War. Small-scale work was conducted and previously collected breeding material was 
preserved. 

The subordina� on of the Dotnuva Breeding Sta� on changed several � mes: un� l 
1924, it belonged to the Dotnuva Agricultural College, from 1924 – to the Academy of 
Agriculture, from 1928 – to the research ins� tu� on of the Chamber of Agriculture, and 
from 1939 – to the Ministry of Agriculture. In 1945, the Dotnuva Breeding Sta� on was 
reorganised into the Lithuanian Ins� tute of Breeding and Seed Breeding, and in 1946 – 
into the Lithuanian State Breeding Sta� on. Later, in 1956, the Dotnuva Breeding Sta� on 
was incorporated into the Lithuanian Ins� tute for Agricultural Research. In 2010, plant 
breeding units of Lithuanian Ins� tutes Agriculture, Hor� culture and Forestry became 
structural units of the Lithuanian Research Centre for Agriculture and Forestry. 

Important point of Lithuanian Plant Breeding has been founda� on of Forage 
Crops Breeding Centre in 1972. The Breeding Centre broadened the a�  tude towards 
the breeding progress. Along with the laboratories for leguminous grasses, cereal 
grasses, fodder root, and immunity, laboratories for biochemistry and physiology, 
gene� cs and cytology, seed tes� ng and control, mechanisa� on, and ar� fi cial climate 
were established. Later this organisa� onal structure was refi ned, and in 1985 the 
Department of Plant Physiology and Ar� fi cial Climate was established. 

A� er the re-establishment of Lithuania’s independence, breeding of winter 
wheat and rye was revived. In 1992 the Research Council of the Ins� tute of Agriculture 
discussed the development of plant breeding. The plants to be bred were divided into 
two groups by their viability with a view to phase out breeding of some of them. 
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In Lithuania, the beginnings of orchard plant breeding can be found in the 
works of Adomas Hrebnicki and Vincent Montvila, which present the results of varietal 
research and describe the varie�es discovered by them or varie�es of popular breeding. 
Ipolitas Štaras is considered the pioneer of systema�c breeding of orchard plants. He 
started his breeding work in 1941 on his private plot in the village of Birutė in a suburb 
of Kaunas. Having started working at the Hor�culture Experimental Sta�on in Vytėnai, 
he con�nued his work in apple, pear, plum, cherry, blackcurrant, and strawberry 
breeding. The new genera�on of breeders are con�nued this work by now. 

New programmes for gene�c tes�ng and breeding of orchard plants 
(currants and apple trees) were developed. Inheritance of biological proper�es 
and characteris�cs of orchard plants, targeted modifica�on of the gene�c structure 
of breeding material through the applica�on of state-of-the-art gene�c and 
biotechnological methods, the study of gene�c resources, and the development of 
new varie�es were brought into focus. 

At the beginning of the twen�eth century, the range of vegetables grown in 
Lithuania was very limited. Plant varie�es brought from abroad used to be grown. The 
excep�ons were cucumbers grown in Trakai and Kėdainiai, which had been cul�vated 
in Lithuania since old �mes. In 1924, research in and breeding of vegetable varie�es 
began in the Dotnuva teaching garden under the direc�on of Prof. Stasys Nacevičius, 
who is the pioneer of vegetable breeding in Lithuania. He started the breeding of 
almost all vegetable plants. 

New varie�es were developed from imported varie�es by selec�ng excep�onal 
individuals. Later, cross-breeding was introduced. From 1948, much a�en�on was given 
to the collec�on of and studies in local popula�ons of vegetable varie�es. They were 
the most important paternal components in the breeding process. In this way, varie�es 
of vegetable plants adapted to Lithuanian clima�c condi�ons were developed. Later 
the mutagenesis method was applied in the breeding of vegetable plants using ɣ-rays, 
polyploidogen, and colchicine. 

A total of 331 varie�es of field and 232 hor�cultural crops were developed 
in Lithuania between 1922 and 2021. Improvements in varietal development 
methodologies, the available breeding techniques and market condi�ons enable the 
provision of a much larger number of varie�es than in previous years. 

Plant breeding is a mul�faceted ac�vity of science people. In addi�on to its main 
objec�ve of developing new compe��ve breeds, it advances the science of breeding, 
ensures the sustainability of agriculture, and carries out its missions of building and 
maintaining the country’s heritage, culture, history, pres�ge, and much more. 
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Perspec� ves of buckwheat (Fagopyrum esculentum 
Moench) breeding in Lithuania 

Danuta Romanovskaja, Almantas Ražukas 

Lithuanian Research Centre for Agriculture and Forestry 

Abstract
Buckwheat (Fagopyrum esculentum Moench) is one of the most valuable 

plants suitable to produce various products. Buckwheat frequently grown on organic 
farms, whose produc� on is in high demand. The popularity of buckwheat in Lithuania is 
growing, as more a� en� on has recently been paid to a healthy diet and the nutri� onal 
value of buckwheat grains. Buckwheat is gluten-free and contains fl avonoids that are 
important for human health. In the last decade, an increasing trend of buckwheat 
areas in Lithuania has been observed. Over 50 thousand hectares were sown in the 
2021 year. It is important for the increase of buckwheat areas that more fer� le have to 
varie� es appear on the Lithuanian market, which would be adaptable to the changing 
clima� c condi� ons and mee� ng the expecta� ons of various producers. 

The aim of buckwheat breeding is to create fer� le, early, well-adapted for 
local growing condi� ons buckwheat cul� vars. 

Buckwheat breeding at Vokė Branch of Agriculture Ins� tute of Lithuanian 
Centre for Agriculture and Forestry has been carried out since 1999. Con� nuing 
research over this 22-year period, 871 selec� on numbers were generated and 
researched, and a collec� on of more than 100 buckwheat genotypes was accumulated 
and used to develop new varie� es. The buckwheat genotypes in the collec� on are 
a valuable breeding material for the development of new buckwheat varie� es. The 
buckwheat cul� vars in the collec� on have been extensively studied for the infl uence of 
meteorological condi� ons, physical factors (cold plasma and electromagne� c waves), 
farming systems (ecological and tradi� onal) on morphostructure, produc� vity, and 
chemical composi� on. 

Two buckwheat cul� vars have been developed in Lithuania: ‘VB Vokiai’ (2002) 
and ‘VB Nojai’ (2015). Both buckwheat cul� vars have excellent economically useful 
proper� es: diff erent vegeta� on period, fer� le, coarse-grained, dwarf and adapted for 
cul� va� on in the Lithuanian agroclimate.
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Research of potato (Solanum tubersum L.) 
varie�es in Lithuania 

Rita Asakaviciute, Almantas Razukas 

Lithuanian Research Centre for Agriculture and Forestry 

Abstract
The breeding of potato and seed produc�on are carried out at the Vokė 

Branch of Lithuanian Research Centre for Agriculture and Forest. Research on different 
agricultural cultures (issues) has been carried out here since 1953. Development of novel, 
high-yielding, high-quality, disease resistant varie�es of potatoes those are suitable for 
organic produc�on on less produc�ve, light-textured soils receives par�cular a�en�on. 
Potato breeding work involved Lithuanian potato varie�es, cul�vars from collec�on, 
hybrids. Potato crosses were done at the autotetraploid level in the glasshouse and 
potato variety collec�on field. In the trial fields, up to two million hybrids were tested. 
The key objec�ve was to select the varie�es immune to wart disease, cyst nematodes, 
with high resistance to other diseases, with excellent agronomic and cooking quali�es, 
suitable for processing industry. As the result of breeding work, six varie�es were 
produced: ‘VB Venta’ (2009), ‘Goda’ (2004), ‘VB Liepa’ (2010), ‘VB Meda’ (2020), ‘VB 
Rasa’ (2006) and ‘VB Aista’ (2006) (registered in EU Catalogue of Varie�es). They all 
are immune to the worst potato disease wart (Synchtrium endobio�cum Schilb.). 
Most of them resistant to a local pathotype of nematodes (Globodera rostochiensis 
Woll.). Other advantages such as good yield, excellent cooking quali�es, good taste or 
a�rac�ve shape were the main items in producing Lithuanian potato varie�es as well. 

In Lithuania the most harmful potato disease is Phytophthora late blight 
infectants. The disease decreases plant leaf assimila�on area and destroys potato 
foliage at potato tuberiza�on. Virus infec�on affects potato yield and during storage 
period causes different rots. Compara�vely late maturity potato varie�es such as ‘VB 
Aista’ exhibited the highest resistance to late blight. 

Potato seed produc�on from meristem �ssue at Biotechnological Laboratory 
is carried out in Vokė Branch. It is the centre for potato seed produc�on in Lithuania. 
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Incidence of wheat common bunt depending on 
variety, and possibili� es of its biological control 

Ligita Šalkovska1, Biruta Bankina2, Vija Strazdiņa1, Valen� na Fetere1

1Ins� tute of Agricultural Resources and Economics, Stende Research Centre, Latvia 
2Ins� tute of Soil and Plant Sciences, Latvia University of Life Sciences and Technologies 

Abstract
Common bunt, caused by Tille� a caries, is one of the most devasta� ng 

diseases of wheat throughout the world and in Latvia as well, especially under 
organic farming systems, because the use of chemically synthesized fungicides is 
not permi� ed. The aims of the presented research are to assess the development 
of common bunt depending on variety, including varie� es bread in Stende Research 
Centre, and to evaluate the possibili� es of wheat seed treatment with biological plant 
protec� on products. The assessment of common bunt incidence was conducted in 
2019–2020 under both the cer� fi ed organic and conven� onal growing condi� ons by 
using inocula� on (kernels were mixed with 10 g kg-1 spores of T. caries). Six wheat 
varie� es (‘Skagen’, ‘Edvins’, ‘Fredis’, ‘Brencis’, ‘Talsis’, and ‘Fenomen’) were evaluated 
under the conven� onal breeding system, and three winter wheat varie� es (‘Brencis’, 
‘Edvins’, and ‘Skagen’) were evaluated under the organic breeding system. To treat 
the seeds in organic fi elds, milk powder (150 g kg-1), mustard powder (10 g kg-1), and 
vinegar (20 mL kg-1) were used. The development of common bunt was signifi cantly 
infl uenced by the meteorological condi� ons of year and the variety (p < 0.05). The 
incidence of disease fl uctuated from 3% to 71% in 2019 and from 1% to 35% in 2020 in 
conven� onal fi elds; from 4% to 66%, and from 2% to 42% in organic fi elds respec� vely. 
The highest resistance against common bunt showed variety ‘Brencis’; however, seed 
treatment was extremely important. 

The effi  cacy of seed treatment by biological products was high: both milk 
powder and mustard powder reduced the incidence of common bunt on average by 
91% and vinegar – by 90% in 2019; and by 88%, 85%, and 95%, respec� vely in 2020. 
Diff erences between the effi  cacies of products were not sta� s� cally signifi cant and 
were not infl uenced by variety. 

Further research is required to evaluate the economic eff ect of seed treatment 
and to fi nd out the best technologies of seed treatment. 
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Breeding of lupins in Lithuania in 1934–2022 

Zita Maknickienė 

Lithuanian Research Centre for Agriculture and Forestry 

Abstract 
The breeding of lupine was expanded in Lithuania in 1934, when together with 

blue lupine (Lupinus angus�folius L.) the breeding of yellow fodder lupine (Lupinus 
luteus L.) was started. Up to 1947, lupine breeding was carried out in Dotnuva, in 
1947–1956, at the Karoliniškės trial field of the Lithuanian State Plant Breeding Sta�on 
and in 1957, at the Vokė Branch of the Lithuanian Research Ins�tute of Agriculture and 
con�nues to this day at the LAMMC Vokė Branch. 

The pioneers of the breeding were J. Klevai�s, J. Pivoriūnas, and A. Subačius. 
In 1934–1977, the varie�es of narrow-leaved lupins were created: ‘Pilkiai’ (authors J. 
Klevai�s and A. Subačius), ‘Gardeniai’ (authors J. Klevai�s and A. Subačius), ‘Bal�eji’ 
(author A. Subačius), ‘Snaigiai’ (author A. Subačius.) In 1958, J. Lazauskas joined the 
selec�on of lupins. By the method of interbreeding hybridiza�on, varie�es of yellow 
fodder lupins ‘Smėliai’ and ‘Pamaina’ (authors A. Subačius and J. Lazauskas). In 1985, 
Z. Maknickienė joined the breeding of lupins. During 1987–1999, fer�le varie�es of 
yellow fodder lupins of the shorter vegeta�on period: ‘Augiai’ (authors A. Subačius, J. 
Lazauskas, and Z. Maknickienė), ‘Trakiai’ (authors Z. Maknickienė, J. Lazauskas, and A. 
Subačius), ‘Vilčiai’ (authors Z. Maknickienė, J. Lazauskas, and A. Subačius). In 2004, the 
selec�on of yellow fodder lupins was stopped. 

Since 1995, breeding work has been started with a new type of lupine 
– narrow-leaved lupins (Lupinus angus�folius L.). In the course of 1995–2021, the 
following varie�es of narrow-leaved lupins were created: narrow-leaved siderace lupin 
variety ‘VB Derliai’ (author Z. Maknickienė), ‘VB Ugniai’ (authors Z. Maknickienė, and A. 
Ražukas), ‘VB Melsviai’ (authors Z. Maknickienė, and A. Ražukas), fodder lupin varie�es 
‘VB Vilniai’ (authors Z. Maknickienė, J. Lazauskas, and A. Subačius), ‘VB Antaniai’ 
(authors Z. Maknickienė, and A. Ražukas), low alkaloid varie�es ‘VB Rausviai’ (authors 
Z. Maknickienė, and A. Ražukas), ‘VB Pilkiai’ (authors Z. Maknickienė, and A. Ražukas), 
and ‘VB Ainiai’ (author Z. Maknickienė). 

Currently, the focus is on the development of food varie�es of Lupinus 
angus�folius L. 
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Replenishment of fodder grass and legume gene� c 
resources in scien� fi c expedi� ons

Sarmite Rancane, Ivo Vezis, Aldis Jansons, Vija Stesele, 
Aija Rebane, Gaļina Jermusa 

Latvia University of Agriculture, Research Ins� tute of Agronomy 

Abstract
One of the main tasks in the breeding process is the crea� on of plant gene� c 

diversity, which includes the collec� on, evalua� on, and conserva� on of gene� c 
resources. Areas under natural grasslands and pastures, rich with forage grass species 
are important source of natural plant gene� c resources. In the wild there s� ll is a very 
wide variety of diff erent grass species. Due to the aff oresta� on, intensifi ca� on of 
agriculture, infrastructure construc� on, areas of high biodiversity are declining year by 
year. Each na� on is responsible for conserving biodiversity and for the sustainable use 
of its biological resources. Every eff ort must be done to preserve biodiversity as much 
as possible, both in situ and ex situ. 

A� er a break of more than 10 years, from 2019 scien� fi c expedi� ons in 
Latvia for the collec� on of gene� c resources of forage grasses has been organized in 
coopera� on with Latvian gene bank within the framework of the project “Iden� fi ca� on, 
collec� on and research of the poten� al of gene� c resources of agricultural plants and 
their wild rela� ves used for food and grown in-situ in Latvia”. The informa� on from 
various organiza� ons and knowledge of the local popula� on about areas with high 
biodiversity is used in the development of the expedi� on routes. One expedi� on every 
year for 2–3 days to a certain region of Latvia was organized: North Kurzeme in 2019; 
Vidzeme Highlands in 2020, the coastal area of North Vidzeme in 2021. Due to the 
uneven matura� on of the seeds for diff erent species, o� en it is not possible to collect 
seeds for all accessions of interest – the seeds are either already sca� ered or have 
not yet matured. In such cases, accessions are collected with roots, but this is quite 
complicated and relocated plants not always survive. To avoid this, in 2022 it is planned 
to organize several short one-day expedi� ons star� ng in early July. For three years, 
170 accessions have been collected, including: Trifolium spp. – 46, Phleum spp. – 31, 
Festuca spp. – 24, Dactylis glomerata – 24, Poa spp. – 7, Alopecurus spp. – 5, Agros� s 
spp. – 4, Medicago spp. – 3, other grasses – 11, other legumes – 15. The collected 
accessions are assessed by descriptors and a� er transferred to the gene bank for long-
term storage. 
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Breeding of red clover using polyploids

Aija Rebane1, Dace Grauda2, Sarmite Rancane1, Aldis Jansons1

1Research Ins�tute of Agriculture, Latvia University of Agriculture 
2Ins�tute of Biology, University of Latvia 

Abstract
Increasing of legumes, including red clover (Trifolium pratense L.) sowing area 

is an important task in nowadays agriculture. The ability of legumes to fix atmospheric 
nitrogen is par�cularly relevant today, given the drama�cally rising energy prices. 
Breeding goal is to offer consumers a variety with high adap�ve poten�al able to 
func�on effec�vely in different soil types, which can quickly build a large photosynthe�c 
surface, form large and stable biomass, are permanent and resistant to disease and 
pests. Worldwide, red clover breeding focused mainly on the crea�on of genotypes 
with higher silage yield and adaptability increases. In order to meet consumer demands 
in these changing condi�ons, breeders need to work con�nuously using both classic 
and modern breeding methods including the use of polyploids obtained in different 
ways. 

Tetraploid red clover is characterized by be�er ecological adaptability, higher 
biomass and disease resistance compared to diploid plants. Treatment of diploid 
sprouts with colchicine is commonly used to obtain red clover polyploids, resul�ng in a 
change in the number of chromosomes. However, a rela�vely small number of stable 
tetraploids can be obtained using this method. In order to facilitate the acquisi�on 
of red clover tetraploids, the scheme for obtaining red clover plants in collabora�on 
with researchers from the Plant Gene�cs Laboratory of the Ins�tute of Biology of 
the University of Latvia was developed using various methods: in vitro, molecular 
cytometric, flow cytometric. Various problems in the process of crea�ng tetraploids 
were found, o�en the plants obtained were triploids. Between 2013 and 2017, efforts 
were made to improve the method, and a total of 345 tetraploids we received for 
further assession. The evalua�on, rejec�on of not-desired plants, selec�on, and the 
cross-pollina�on for desired genotypes in the field condi�ons was provided with the 
aim to create a medium-late tetraploid variety that meets the requirements. Till now, 
15 perspec�ve numbers – candidate varie�es have been selected which will be placed 
in the comparison of the compe��on varie�es. 
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Varia� on of drought-tolerance traits for spring 
barley varie� es assessed in seedling stage 

Mara Bleidere, Zaiga Jansone, Sanita Švedenberga 

Ins� tute of Agricultural Resources and Economics, Latvia 

Abstract
Among abio� c stresses, drought stress is one of the most devasta� ng factors 

that infl uences many important morphological, physiological, and biochemical 
responses and alter vegeta� ve growth, biomass par� � on in plants. During seed 
germina� on plants especially for spring cereals are extremely sensi� ve to drought 
stress. Therefore, breeding of drought-resistant varie� es is one of the strategies that 
can improve their ability to adapt to changes in meteorological condi� ons in early 
stages of plant development. Polyethylene glycol (PEG-6000) is a polymer has been 
used mostly for studying the impact of water defi cit stress on germina� on also in 
cereals to s� mulate dehydra� on without any toxic eff ect (Abro et al., 2020). Roots are 
the organs of the plant that are the fi rst to respond to moisture defi ciency. Selec� on 
for narrow root spreading angle and high number of seminal roots could lead to deeper 
root systems with higher branching at depth. 

Clear pot method (Richard et al., 2015) is defi ned as low-cost high-throughput 
phenotyping method to facilitate selec� on for desirable root architecture traits. The 
aim of research was to evaluate spring barley varie� es to drought stress related traits 
in seedling stage under controlled condi� ons. Two laboratory experiments were 
conducted for 18 spring barley varie� es to assess (1) the impact of water stress induced 
by PEG-6000 20% solu� on on seed germina� on, and (2) the varia� on of seminal root 
spreading angle and number by using clear pot method. Germina� on rate under water 
stress was reduced signifi cantly compared with that of the control. Barley varie� es 
reacted diff erently PEG treatment showing signifi cant varia� on in germina� on (17% 
to 73%) with the highest percentage for variety ‘KWS Fantex’. Seminal root spreading 
angle (min–max 66.7–98.4°) and root number (min–max 5.3–6.8) varied signifi cantly 
(p < 0.001) among the barley varie� es. Varie� es ‘Ansis’, ‘Idumeja’, and ‘KWS Fantex’ 
characterized by compara� vely narrow root angle, but the largest number of seminal 
roots showed ‘Abava’ and ‘Ansis’. 

Used non-destruc� ve methods could be easily integrated in breeding programs 
targe� ng drought tolerance. 
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Challenges in the development of interspecific 
hybrids of Lolium and Festuca 

Ivo Vezis, Sarmite Rancane, Aldis Jansons, Vija Stesele, Aija Rebane 

Latvia University of Agriculture, Research Ins�tute of Agronomy 

Abstract
Breeding of Lolium and Festuca hybrids takes place at the Latvia University of 

Agriculture, Research Ins�tute of Agronomy in Skriveri. The ini�ator of this work was 
Dr agr. emer. Pēteris Bērziņš. First crosses were made already in the 1970s. 

Perennial grass hybrids can be divided into two major groups: Lolium 
and Festuca hybrids. Unlike conven�onal grass breeding schemes, in interspecies 
hybridiza�on the extrac�on of raw material is important. It can be divided into two 
stages: the produc�on of hybrids and the restora�on of their fer�lity. The most 
convenient way to obtain hybrids is to pollinate the triploid or higher ploidy hybrids 
found in the nursery because of spontaneous pollina�on with desired male parent 
plant. 

Restoring their fer�lity is more difficult than obtaining hybrids. Our experience 
shows that classical method with colchicine is laborious and inconvenient. We have 
achieved be�er results by re-pollina�ng hybrid plants with the male parent plants, 
which have a ploidy at least tetraploid. As a result of repeated crossing, fer�lity 
gradually improves. A�empts to restore fer�lity in order not to lose the desired hybrid 
proper�es by crossing hybrid forms with par�al sterility in the case of meadow and tall 
fescue have yielded sa�sfactory results, obtaining sufficiently fer�le hybrid forms with 
so�er leaves than tall fescue star�ng forms. 

At one of our crossbreeds, three different shapes appear with the increased 
number of spikes. The fer�lity of the offspring is also different - more germina�ng 
seeds form ryegrass, less fescue, but so far, no plants with the characteris�cs of tall 
fescue have been obtained. The coopera�on with Latvian Gene Bank gives opportunity 
to evaluate the obtained genotypes using molecular markers. 

No new interspecific hybrids are currently being developed. Wide collec�on 
of materials has been accumulated, which is worked on by maintaining it and exposure 
the best specimens in gene nurseries. 
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Valuable potato proteins: insight to pata� n rela� ve 
abundance in diff erent potato genotypes grown
in Latvia 

Dace Berga, Vita Sterna, Elina Sokolova, Inese Taskova 

Crop Research Department, Ins� tute of Agroresources and Economics, Latvia 

Abstract
Potato proteins has received increased a� en� on due to its poten� al as a 

high value-added food ingredient. Pata� n forms one of the largest groups of potato 
proteins with high poten� al to be used in food industry as a novel food. Besides that, 
the potatoes as themselves are one of the most valuable plant origin foods for human 
consump� on, where diff erent potato genotypes contain diff erent protein and pata� n 
content respec� vely. 

The study has been performed to approbate pata� n determina� on method 
and evaluate pata� n content in diff erent potato genotypes grown in diff erent farming 
systems and nitrogen availability in soil. The evalua� on of pata� n was performed in 
following steps – extrac� on proteins from potato tubers, determina� on of pata� n 
concentra� on, and calcula� on of its rela� ve abundance in proteins. Infl uence of 
diff erent farming systems have been evaluated by determina� on of pata� n in samples 
of 20 potato genotypes grown in organic and integrated fi elds (with diff erent N supply). 
The results of study leads to the conclusion that pata� n rela� ve abundance (PRA) of 
diff erent cul� vars varied from 1.65% to 50.2% and the diff erence between genotypes 
was signifi cant, while the nitrogen content in soil did not aff ect PRA signifi cantly. 

Acknowledgment. The research was funded by the Latvian Council of Science, 
project “Potato breeding for low input and organic farming systems: nitrogen use 
effi  ciency and quality aspects of potato protein” (No. lzp-2019/1-0371). 
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The applica�on of yield stability evalua�on for potato 
varie�es intended for organic farming 
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Abstract
When growing potatoes organically, obtaining a high and stable yield is 

essen�al. The stability of yield is important in variable environments affected by 
different soil proper�es and clima�c condi�ons. Four trait stability evalua�on methods 
were applied to tuber yield, including a modified Kang’s yield-stability approach. 

Dynamic concepts have been recommended for yield stability assessment, 
including the use of regression coefficients and ecovalence. However, sta�c stability 
concepts such as phenotypic or environmental variance and the regression coefficient, 
are more appropriate for the assessment of quality traits. The coefficient of varia�on 
(CV), one of the sta�c stability assessment parameters, can be used to assess 
environmental or phenotypic variance and is determined as variance of genotypes 
across the environments, detec�ng all devia�ons from the genotypic mean. The Kang’s 
yield-stability sta�s�c enables evalua�on not only of trait variance or stability, but also 
includes assessment of high levels of yield performance. The stability component in 
YS is based on stability variance sta�s�cs proposed by Shukla (1972). The ecovalence 
concept is similar, and stability variance is closely correlated with ecovalence. Given 
this similarity, in this study, the ecovalence value was used in the Kang’s YS calcula�on 
replacing the use of the stability variance sta�s�c. The Kang’s stability ra�ng generated 
in our study could be further used for determina�on of the best performing varie�es 
with higher values of the essen�al traits and rela�vely high stability of each individual 
trait. 

Acknowledgment. This research was carried out with the support of the 
Na�onal FLPP Project “Potato breeding for low input and organic farming systems: 
nitrogen use efficiency and quality aspects of potato protein” (No. lzp-2019/1-0371). 
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Poten� al of soybean harvested before ripening 
in Latvia 
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Abstract
Soybean adapta� on in Bal� c/Nordic region is a new opportunity and challenge 

resul� ng from climate change. This is evidenced by the increase in soybean sown areas 
in recent years in Lithuania to 2,100 and in Latvia – 298 ha. Several factors infl uence 
the chemical composi� on present in soybean seeds, such as clima� c changes, gene� cs, 
and soil fer� lity. 

Clima� c condi� ons for soybean cul� va� on in Latvia are not typical. In addi� on, 
the sum of sunlight/temperature and precipita� on required to produce a soybean crop 
varies from year to year. There is a risk that the weather will not be able to ripen even 
early varie� es in a region. Studies show that the green part of soybean plants is also 
used in animal nutri� on preparing as hay or silage. The study suggests that soybean 
could become a raw material for hay or silage prepara� on if condi� ons does not allow 
it to mature. 

The aim of the experiment was evaluate chemical composi� on of diff erent 
soybean varie� es ‘Erika’, ‘Bolgar’, and ‘Viola’ harvested before ripening as a raw 
material of hay or silage. The crop shows useful poten� al for dry ma� er and crude 
protein yields and sugar content. The results confi rm that harves� ng of soy green mass 
at the BBCH stage 80–82 provides more value than harves� ng it at the BBCH stage 
72–74. The results regarding on protein content varied from 12.06% to 12.27% at the 
BBCH stage 80–82, fat content 4.4% to 6.67%, crude fi bre 25.9% to 28.58% and 40.25% 
to 43.70%. The composi� on of sugars shows that main components of total sugars are 
easily fermentable glucose and fructose, a total amount of sugars signifi cantly diff ered 
between varie� es. 
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Abstract
The need for increasing of gene�c diversity within the crop field has been widely 

recognized since the beginning of this century with a par�cular emphasis on organic and 
low-input farming systems because of their environmental instability. Heterogeneous 
(evolu�onary) popula�ons can offer effec�ve and inexpensive alterna�ve to pure-line 
varie�es of self-pollina�ng species with a poten�al superiority in respect to resilience 
and ability to evolve and adapt con�nuously to par�cular environments. 

Main aim of the experiment was to compare agronomical traits of composite 
cross popula�ons (CCPs) to that of homogeneous varie�es and mixtures. Seven 
covered (CB) and five hulless (HB) spring barley popula�ons were compared to five 
check varie�es and seven mixtures of parental genotypes in three organic and one 
conven�onal site during 2019–2021. 

Heterogeneous CB material ranked for yield on average highest under 
organic management, whereas varie�es ‘Anakin’ and ‘Rubiola’ were highest under 
conven�onal management, followed by the same three top-rankers as in organic, CCP-
Mirga, MIX Mirga and CCP-4. Most extreme changes in ranking order were for ‘Anakin’ 
and ‘Rubiola’ being higher in conven�onal system and CCP-7, MIX-DK and CCP-5 being 
higher in organic system. Homogeneous checks were most unstable with adaptability 
to more produc�ve condi�ons, whereas CCPs and mixtures were quite equally stable. 
All CB CCPs were stable yielding over environments with the excep�on of the most 
diverse CCP-7, showing adaptability to unfavourable environments. Average number 
of rankings for CCPs was slightly higher than for the respec�ve mixtures under organic 
management but similar in conven�onal management. Heterogeneous materials 
were on average less infected with net blotch than homogeneous check varie�es. No 
significant differences comparing loose smut infec�on of heterogeneous materials 
to homogeneous varie�es were found. Some of the HB CCPs had high infec�on with 
covered smut. 
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Improvement of plant breeding techniques: 
iff erent species – various strategies 
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Abstract
For several decades, various biotechnological methods as very eff ec� ve have 

been used to intensify the selec� on process and their applica� on is expanding every 
year. 

The Laboratory of Environmental Gene� cs of the Ins� tute of Biology of the 
University of Latvia, in coopera� on with breeding ins� tutes, tests and improve the 
most promising techniques and develops new methods for plant breeding. During 
the last decades staff  of the laboratory developed methods to obtain plants for 
breeding using specifi c techniques shortening the breeding process of such tradi� onal 
species like Tri� cum aes� vum, Hordeum vulgare, Linum usita� ssimum, Trifolium 
pratense, Trifolium repens, Trifolium hybridum, Medicago sa� va, Medicafo falcata, 
and Cannabis sa� va, and these methods are successfully applied in the Bal� c region. 
Biotechnology methods for full cycle breeding for poten� ally promising species like 
Rubus chamaemorus and Lemna minor are being developed. 

Depending on the species and purpose, diff erent types of in vitro cultures, 
molecular marker-based and fl ow cytometry methods are combined. In vitro cultures 
are used for obtaining of double haploids (DH) (anther cultures), germina� on and 
renewal of old and poorly stored seeds, accelera� on of germina� on for slow-germina� ng 
seeds, induc� on of soma� c callus cultures to obtain somaclonal varia� on and modifi ed 
plants, micropropaga� on for rapid reproduc� on. Molecular marker methods are used 
to study specifi c characteris� cs, such as disease resistance (iden� fi ca� on of fungal rust 
resistance genes in fl ax), sex in dicotyledonous plants (cannabis), screening of point 
muta� ons in Lemna minor clones. Flow cytometry methods are used at various stages 
of plant breeding to determine plant ploidy. It was used to determine the ploidy of 
wheats DH lines, Lemna minor clones and to select tetraploid red clover. 
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Abstract
The average annual temperatures during the last twenty years show tendency 

of increase, compared to previous period that dates to 1922. This increase is one 
reason to search for new forage species in Estonia. Cul�va�ng more drought-tolerant 
species is one possibility to manage with dry periods and climate change in general. 
Alaska brome grass (AB) (Bromus sitchensis Trin. in Bong.) and smooth brome grass 
(SB) (Bromus inermis Leysser) are promising species in this respect. AB and SB are good 
companion species with legumes such as lucerne (Lu) (Medicago sa�va L.). It is one of 
the most important forage legumes in Estonia because of its high nutri�ve value and 
yield. Lu is also produc�ve on drought-prone soils. 

The objec�ve of the trial was to compare produc�vity and forage quality of 
two Bromus species in pure stands and in mixtures with two Lu cul�vars in the growth 
condi�ons of Estonia. 

The trial was carried out during the years 2017–2019 at the Estonian Crop 
Research Ins�tute in Jõgeva. In the trial, AB Hakari, SB Lehis and Lu cul�vars ‘Karlu’ and 
‘Jõgeva 118’ were included. Pure stands of AB and SB received 200 kg ha-1 N in three 
applica�ons. Three-cut system was used during harvest. Dry ma�er yield (DMY) and its 
quality were determined. Occurrence of plant diseases (Puccinia striiformis, Drechslera 
siccans, and Us�lago bullata) was also es�mated. 

SB matured earlier than AB. SB needs earlier harves�ng to assure the good 
quality of feed. AB has a faster regrowth compared to SB. Due to higher nutri�onal 
value, lesser compe��veness and matching developmental rhythm AB proved to be a 
be�er companion for lucerne than SB. 

The mixtures differed significantly in nutri�ve value. Pure stand of SB exceeded 
the recommended concentra�on of NDF (550 g kg-1 DM) in the first cuts in both years. 

Preliminary results show that AB is less tolerant to different plant diseases 
than previously assumed. 
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Seedling resistance of Nordic-Bal� c wheat varie� es 
to local powdery mildew popula� on 

Bulat Islamov, Marina Tikhonova 

Estonian Crop Research Ins� tute 

Abstract
Powdery mildew aff ects cereal produc� on in the Bal� c region. Sources of 

resistance are known and widely used. Therefore, cul� va� on of resistant wheat 
varie� es is economically most feasible control measure. Since the pathogen popula� on 
adapts to commonly used isolate-specifi c resistance genes, there is a need for virulence 
surveys that would help to iden� fy eff ec� ve resistance genes to be used in breeding 
programmes. 

We used a collec� on of 42 powdery mildew isolates polymorphic to common 
resistance genes and a selec� on of 60 spring and winter wheat varie� es for resistance 
tes� ng. As a result of a controlled inocula� on experiment, resistance pa� erns for each 
wheat genotype were iden� fi ed. Comparing resistance pa� erns of wheat varie� es, the 
presence of known resistance genes and confi rmed it by using specifi c DNA markers to 
Pm1a and Pm3d genes was postulated. 

Among tested wheat varie� es, ‘Mooni’, ‘Bohemia’, ‘Ceylon’, ‘Fredis’, ‘Gaja DS’, 
‘Kallas’, ‘Ramiro’, ‘Reinis’, ‘Ruske’, and ‘Skagen’ as universally suscep� ble were iden� fi ed. 
Based on the phenotypic data, presence of Pm6 gene in ‘Eff ect’, ‘Genius’, ‘Julie’, and 
‘KWS Spencer’ was suggest, and Pm1a gene – in ‘Amare� o’, ‘Bombona’, ‘Hiie’, ‘SW 
Estrad’, ‘Harenda’, ‘Licamero’, ‘Sorbas’, and ‘Triso’. Highly resistant varie� es in the fi eld 
such as ‘Achim’, ‘Cricke� ’, and ‘Levels’ were universally resistant at the seedling stage, 
and ‘Amule� ’, ‘Caress’, ‘Flippen’, ‘Informer’, ‘Rotax’, and ‘Tabasco’ resistant to all but 
one isolate. 

Comparison of seedling phenotype and fi eld scoring data suggests that 
isolates used in this experiment represent virulences present in the local popula� on. 
By using seedling resistance tests, it can aid to make informed decisions during wheat 
breeding process. 
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Evalua�on of potato genotypes canopy development 
parameters in organic and conven�onal farming 
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Abstract
Potato development phases when the maximum soil cover by the canopy 

is formed upon the senescence phase are the �me during which the tubers form. 
Long dura�on these phases can ensure high tuber yields under Western European 
environment. Less is known about potato canopy cover (CC) development par�cularly 
in Northern European condi�ons. 

Trials were carried out in organic (OF) and conven�onal (CF) fields at the 
Ins�tute of Agricultural Resources and Economics (Priekuli, Latvia) in 2020 and 2021. 
The set of 20 potato genotypes were divided into three groups according to their 
maturity type (early, medium early and medium late, late). In CF fer�liza�on N:P: K 
120:55:90 was applied. 

During both growing seasons, the percentage of CC was assessed for each plot 
twice a week, using photographs and a special frame. Collected CC data were put in the 
model to fit and quan�fy the canopy curve and the CCmax (percentage maximum CC), 
t1 (�me to reach maximum CC), and t2 (�me at which CC started to decline). 

The absolute values of CCmax under CF were higher than in OF and higher in 
2020 than in 2021. CCmax were in range from 41.1% to 82.1% in OF and from 89.3% to 
98.6% in CF in 2020, but from 22.5% to 70.7% in OF and from 68.8% to 96.1% in CF in 
2021. Therefore, factor year had significantly affected CCmax in OF and CF (p < 0.001), 
and genotype also (p < 0.001), but not affected by maturity type (p > 0.05). However, 
year, maturity type and genotype (p > 0.05) had not a significant impact on the period 
when the CCmax was covered (period) in CF, but in OF period was significantly affected 
by genotype (p < 0.01) and maturity type (p < 0.001), but not significantly by growing 
year (p > 0.05). 

Acknowledgments. Research was carried out with the support of the Na�onal 
FLPP Project (No. lzp-2019/1-0371). 
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The evalua� on of morphological and biological traits 
of alfalfa genotypes to diff erent concentra� ons of 
mobile Al 
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Abstract 
The morphological traits of alfalfa under acid soil condi� ons with diff erent 

mobile aluminium (Al) concentra� ons were inves� gated. The study site was Vėžaičiai 
Branch of the Lithuanian Research Centre for Agriculture and Forestry, 55°70 N, 21°49 
E. The experiment featuring the 30 most Al-tolerant alfalfa accessions (popula� ons 
and cul� vars), determined from laboratory trials were established on a Bathygleyic 
Dystric Re� sol in 2018. In 2019 and 2020, the biological and morphological traits were 
evaluated: plant regrowth, plant height before fl owering, wintering, leafi ness, stem 
thickness, plant vigour, stem density, seed yield, resistance to spring black stem leaf 
spot, fresh and dry ma� er yield. 

The resistance of alfalfa to mobile Al toxicity was determined using a fi lter-
based screening method of selec� on cycles C1 and C2. The accessions grown in the soil 
with mobile Al (20.6–23.4 mg kg-1), showed be� er tolerance to Al toxicity in the cycle 
C2. The hypocotyl tolerance index of these accessions was be� er at 8, 16, 32, and 64 
mM AlCl3 concentra� ons in the cycle C2. A cluster analysis showed that the accessions, 
grown in the soil with mobile Al (20.6–23.4 mg kg-1) were the most resistant to Al toxicity 
in the cycle C2. These accessions produced a be� er seed yield and demonstrated lower 
values of morphological traits compared to cluster 2. 

In 2020, the cul� var ‘Europe’ from France dis� nguished by spring regrowth, 
number of stems and fresh ma� er yield in the soil with mobile Al (1.8–14.7 mg kg-1). The 
cul� var ‘Ludelis’ from France diff ered by spring regrowth and height before fl owering 
� me in the soil with mobile Al in 2019–2020. The Lithuanian cul� vars ‘Antanė’ in 2019, 
and ‘Žydrūnė’ in 2020 were the most yielding by the dry ma� er yield in the soil with 
mobile Al. The cul� var ‘Skriveru’ from Latvia was the most yielding by seed yield in the 
soil with mobile Al in 2019. Also, these cul� vars are considered as tolerant to mobile Al 
toxicity and might be used as donors in breeding for Al toxicity tolerance. 
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Abstract
The Festulolium breeding in Lithunia started in 1979 and lasted un�l 2000. 

Over 100 breeding lines reached the final stages of field-tes�ng trials, and four 
varie�es were registered during this period. Various crossing combina�ons were used 
in breeding programmes and/or research projects, including from genus Lolium: L. 
perenne, L. mul�florum ssp mul�florum, and L. mul�florum ssp italicum; from genus 
Festuca: F. pratensis, F. arundinaceae, and F. glaucescens. Festulolium breeding was re-
opened in 2016. The fescue group was supplemented by F. rubra and F. mairei. 

The registered Lithuanian varie�es: ‘Lina DS’ (L. mul�florum subsp. mul�florum 
× F. pratensis), ‘Punia DS’ (F. pratensis × L. mul�florum subsp. italicum), ‘Puga’ (L. 
mul�florum subsp. italicum × F. pratensis), and ‘Vėtra’ (L. mul�florum subsp. italicum 
× F. arundinacea) are Lolium type, produc�ve and good quality. However, they are not 
sufficiently resistant to harsher condi�ons in the winter or drought and pathogens in 
the growing season. Therefore, improved tolerance to abio�c stress and diseases is 
main goals in the development of Festulolium varie�es, while maintaining produc�vity 
and quality. 

Acknowledgments. This study was carried out in the framework of the long-
term research program “Gene�c determina�on of the traits of agricultural and forest 
plants, development of modern cul�vars”. 
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Abstract
Red clover is the most widely grown species of the genus Trifolium. The 

prevalence of this species is also shown by the abundance of the varie� es. However, 
gene� c resources are crucial to implement breeding programs for new varie� es. 
Unfortunately, researchers have no� ced that biodiversity is declining, and the main 
cause is changes of natural habitats that are most aff ected by anthropogenic ac� vi� es, 
bio� c and abio� c factors. The process of fragmenta� on of natural habitats has been 
par� cularly intensifi ed by changes in forest and agricultural technologies. Furthermore, 
decline in tradi� onal forms of land use has been observed in last decades. It is very 
likely that these factors may have intensifi ed gene fl ow between wild popula� ons and 
varie� es. As a result, it led to changes in allele frequencies and decrease of red clover 
gene pool. Therefore, it is relevant to determine whether there are autochthonous 
red clover popula� ons in Lithuania. As well as it is important to iden� fy the type of 
popula� ons that currently predominate in natural habitats and the structure of those 
popula� ons. 

Firstly, the seeds of wild red clover popula� ons were collected across 
Lithuania. Samples for gene� c analysis were taken randomly from 24 plants in each 
popula� on. Secondly, gene� c diversity within and between popula� ons was iden� fi ed 
by ISSR technique. 

The results revealed that diff eren� a� on of gene� c diversity was highest within 
popula� ons (83%), while the varia� on of molecular diversity among popula� ons was 
only 17%. This indicates that most of the popula� ons were dominated by high gene� c 
diversity within individuals, and these popula� ons were heterogeneous. Moreover, a 
high degree of gene� c diff eren� a� on was indicated by the value of FST (0.182) and the 
value of the interpopula� on indicator PhiPT (0.173) (p < 0.001). Therefore, it is likely 
that the exchange of gene� c informa� on among popula� ons is quite moderate. Gene 
dri�  between popula� ons was also confi rmed by the value of the gene fl ow index, 
which indicated the fl ow of migrants at one genera� on (Nm = 2.2474). Finally, the fl ow 
of migrants per one genera� on indicates that gene� c diversity is declining. As a result, 
popula� ons become phylogene� cally close related. 
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Abstract
Perennial legume grasses play an important role in a farming system and 

contributes to stabiliza�on of the ecosystem by improving soil physiological and 
biological proper�es. The present study was carried out to evaluate accessions of 
legume grasses (T. pratense L., T. hybridum L., T. repens L., and M. sa�va L.) for agro-
biological traits during two growing seasons (2018–2019 and 2019–2020) under field 
condi�ons. Accessions of legume grasses were grown at the Ins�tute of Agriculture 
of Lithuanian Research Centre for Agriculture and Forestry. The experiment featuring 
the cul�vars of legume grasses of different geographic origin were assessed in high 
produc�vity Endocalcari Epigleyic Cambisol. Although environmental condi�ons were 
favourable for legume grasses development and growth, the tested genotypes of 
legume grasses significantly differed in agro-biological traits: wintering, plant height 
before flowering �me, fresh ma�er, dry ma�er, and seed yields. During the rainier 
of 2019–2020 period, the cul�vars of legume grasses were more yielding by fresh 
ma�er yield, red cover (2n) – 1.9 �mes, red clover (4n) – 1.7 �mes, alsike clover (2n) 
– 1.3 �mes, white clover – 3.4 �mes and alfalfa – 1.5 �mes, compared to fresh ma�er 
yields of cul�vars legume grasses in 2018–2019 period. The cul�vars of alsike clover 
and white clover were more yielding by dry ma�er yield in 2018–2019, by 2.0 and 1.3 
�mes, respec�vely. However, the cul�vars of alfalfa were more yielding by dry ma�er 
yield 1.2 �mes in 2019–2020. The height before flowering of legume grasses was higher 
in 2019–2020, red clover (2n) – 1.1 �mes, red clover (4n) – 1.0 �mes, white clover, 
and alfalfa – 1.2 �mes, respec�vely. During the hot and dry of 2018–2019 period, the 
legumes grasses were more yielding by seed yield, red clover (2n) – by 3.4 �mes, red 
clover (4n) – by 3.6 �mes, alsike clover (2n) – by 2.6 �mes, white clover, and alfalfa – by 
2.5 �mes, compared to seed yield of legume grasses cul�vars in 2019–2020 period. 
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Abstract
Due to an increase in the consump� on of food, feed, fuel and to meet global 

food security needs for the rapidly growing human popula� on, there is a necessity 
to breed for high yielding crops that can adapt to future climate changes. Perennial 
ryegrass (Lolium perenne L.) is the dominant forage grass species in Europe due to 
its high regrowth capacity, rapid establishment, tolerance to frequent cu�  ng and 
grazing, and high nutri� ve value for ruminant livestock. However, perennial ryegrass 
exhibits poor performance under unfavourable environmental condi� ons compared 
to other cool season forage grass species, thus the changing climate pose a substan� al 
challenge to perennial ryegrass cul� va� on in the Bal� c/Nordic region. 

Project EditGras4Food aims at improving perennial ryegrass for winter 
hardiness, persistence and biomass forma� on under water-limited condi� ons. This 
will enable us to u� lize the gained informa� on in future genomic selec� on programs 
to develop ryegrass cul� vars with improved freezing and drought tolerance and 
persistence. It will also help breeders and agriculture in general in the Nordic/Bal� c 
region to prepare for mee� ng new demands due to climate change and changing societal 
demands. Importantly, by improving forage produc� on, dairy and meat industries will 
directly benefi t and therefore this project contributes to safe and sustainable food 
systems. Project EditGrass4Food u� lizes unique pre-breeding material, developed by 
the Project Nordic/Bal� c Public-Private Partnership as well as CRISPR-based edi� ng to 
validate candidate genes involved in northern adapta� on of this crop. 

In this study, we focus on bioinforma� c iden� fi ca� on of genes involved in the 
mechanisms of freezing tolerance and biomass growth under water defi cit. Briefl y, 
we use know abio� c stress-related gene sequences from diff erent grass species to 
iden� fy homologous sequences in perennial ryegrass dra�  genome sequence (h� ps://
ryegrassgenome.ghpc.au.dk/) and to annotate intron-exon structure for iden� fi ca� on 
of target regions for genome edi� ng. 
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Abstract
Breeding research on perennial grasses and legumes in Lithuania started in 

1922, since Dotnuva breeding sta�on was established. During this period, the species 
composi�on of selected fodder grasses and legumes has been changed. Trifolium 
pratense, Phleum pratense, Lolium perenne, Festuca pratensis, and Dactylis glomerata 
were the first species of grasses and legumes that have been selected for animal 
feed in Lithuania. For several decades, these species have been among the priority 
grasses in the European Union and Lithuania. However, due to warming climate, some 
species, especially producing �ny seeds, which germinate poorly during the sowing 
year and have a superficial root system, become less viable (e.g., Phleum spp., Poa 
spp.). Meanwhile, other species characterized by stronger and deeper roots and be�er 
germina�on rate became more economically and commercially significant (Lolium 
spp., ×Festulolium, Festuca spp.). 

At present, the main selected species already includes 3–6 varie�es. 98% of 
Lithuanian varie�es are mul�plicated in the country or abroad. Nevertheless, the new 
varie�es are constantly being developed. The priority is displayed in search of genotypes 
that are not only produc�ve but perform be�er biomass quality, resistance to disease 
and adap�vity to changing environment. The morphological and agro-biological traits 
of cross-pollinated varie�es registered several decades ago are beginning to differ 
from the ini�al varie�es. Is quite difficult to maintain the selec�on of cross-pollinated 
varie�es, hence, a demand for new varie�es arises for this reason as well. 

With the changing European Union and Lithuanian agricultural policy, the 
diversifica�on of crops, the maintenance of perennial meadows and the preserva�on 
of biological diversity are announced. It is obvious that grasses could be used not only 
for fodder produc�on, but also can meet other needs: re-cul�va�on of abandoned 
territories, energy produc�on, an�-erosion purposes, etc. Low-cul�vated na�ve species 
such as Phleum nodosum, Arrhenatherum ela�us, Phalaris arundinacea, Agros�s 
capillaris, and Deschampsia cespitosa may be suitable for achieving new eco goals. 

In 2011–2016, the Research Council of Lithuania funded three projects 
in academic research of gene�cal resources of special purpose grasses. The similar 
projects are important and relevant to the country’s economy and science; therefore, 
it is appropriate to con�nue these works in the future. 


