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HETEROZES UN KOMBINAT IVAS SHEJAS 1ZVERTEJUMS KUKUR UZA:S VALITES
SVARAM ( ZEA MAYSL.), IZMANTOJOT DIAL ELISKO KRUSTOSANU

Aliu S., Fetahu Sh., Salillari A.

Petijuma nerkis bija nowrtet kukurizas 10 inb¥do finiju (Zea mays L) visgarigo un specifisko
kombinaivo sgEju. Lai veiktu noertejumu, saidzinats \alites masa inlegdagm [nijam un to k
hibridiem, kas iegti, izmantojot diadlisko krustoSanu (bez reciproka} kombiracijam).
Gergtiskas mainbas komponenti tika aglinati izmantojot Grifinga (Griffing’s) formulu (1956)
Xj=p+gi+gj+g+e, lai noteiktu adi¥o un neadivo genu efekta ietekmi uz aites masu.
Konstatts, ka aditvo genu efekts bija lidlks par neadivo genu efekts, jo attiaba starp visprigo
un specifisko kombinato sggju bija 0.25. Lielkais \alites masa iagds no hibtdas kombiracijas
LexL o (valites svars vigi 376.2 g), mazkais — kombiacijai LixL,o (valites masa vigi 240.0 g);
izmeginajuma vidgji F; paaudz valites masa bija 308.1 g. &#inot ar vegkaugu tnijam, \alites
masa k hibridiem bija lutiski lielaks neld ve@kaugiem un tas Viji izméginajuma bija +68.1
grami katrai wlitei. Ar varhitibu p< 0.01 tika konsta&ti batiski visparigas un specifisks
kombinatvas sggjas efekti.
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Abstract

The Estonian government has responded to the géffmats for conservation and sustainable use
of biological diversity by ratifying internationahgreements and establishing the National
Programme on Plant Genetic Resources for Food aynituture. The collection, identification
and conservation of plant genetic material of Bstomrigin as well establishing the network are
the essential activities of the National Programi@mce genetic resources provide the initial
material for plant breeders and scientists, sydiendatailed investigations and the improved use
of genetic resources are required.

In this study evaluation of 13 oat and 59 potatmeasions conserved in the Estonian ex situ and in
vitro genebank was conducted. Descriptors for estado were selected from the Descriptor Lists
developed by the working groups of the Europeanp€mative Programme for Plant Genetic
Resources and promoted by Bioversity Internatiohhé results of the current study will be used
in updating the databases of plant genetic ressewand these data are applicable in plant breeding
for further utilization of accessions.
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Introduction

Genebanks are dedicated to conserve plant gemstnces, which guarantee their utilization in
the future (Maxted et al., 1997). According to tinéernational commitment arising from the

ratification of the Convention on Biological Divéss (Convention on ...), each country is

responsible for conservation and sustainable uggaot genetic diversity as a local cultural and
historical heritage to enhance the expediency op ctultivation and ensure the sustainable
development of society.

To realise these goals, the Estonian Governmentoap@ the National Programme for Plant
Genetic Resources for Food and Agriculture (PGRIRA002. The mandate of the programme is
the collection, conservation, evaluation, chardation and documentation of plant genetic
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material of agricultural crops of Estonian origihus providing a basis for the future use of the
genetic resource by plant breeders and resear@henamaa and Kukk, 2005).

The responsibility to conserve the Estonian PGREA leen taken by the following institutions:
the Jogeva Plant Breeding Institute (J6geva PBljporg term ex situ seed collection; the
Department of Plant Biotechnology EVIKA of the HsiBn Research Institute of Agriculture
(EVIKA) — meristem plants in vitro; the Polli Hoctiltural Research Centre of the Estonian
University of Life Sciences — fruits and berriebe tBotanical Garden of Tartu University —
medicinal and aromatic plants, ornamentals; andDbpartment of Gene Technology of the
Tallinn University of Technology — molecular andngéic characterization of accessions. About
4500 accessions, mainly of Estonian origin, havenbeollected and maintained by the relevant
stakeholders. All accessions are documented inrdanoe with the internationally agreed passport
descriptors (FAO/IPGRI Multi-Crop ...).

The International Treaty on PGRFA (Internationakdty...) recognizes that the conservation,
exploration, collection, characterization, evaloatand documentation of PGRFA are essential in
meeting the goals for sustainable agricultural @gpreent for this and future generations. The
Estonian Government, by approving the Treaty, ltha@vledged the responsibilities and applied
relevant finances for the second phase of the Nati®rogramme in the years of 2007-2013.
During this period the main goal is to proceed witle characterization, evaluation and
documentation of the maintained accessions. Infitee place it is planned to focus on further
investigation of crops whose regeneration is mogptiut.

The evaluation and characterization of some cragh @s oats, potato, wheat and forages has
already been started during the first period of Nwetional Programme. The varieties were
characterized in field trials during which the itdgnof accessions was also checked in the field
and in laboratories.

The aim of this study is to evaluate and charamtethe oat accessions of Estonian origin
conserved in the Gene Bank of the Jogeva PBI atadgaccessions conserved in vitro in EVIKA.

Materials and Methods

Oats. The oat collection was formed on the basisreéders working collections at the genebank
of the Jogeva Plant Breeding Institute. In tothEré are 13 oat varieties (Avena sativa L.) of
Estonian origin conserved in the genebank.. Eiglttvarieties, the oldest of which was Kehra
saagirikas bred in 1929, were repatriated from\thgilov Research Institute of Plant Industry
(VIR) (Kukk and Annamaa, 2005) Safety duplicateshef accessions are maintained at the Nordic
Genetic Resources Center. Descriptions of all Estoroat varieties are presented in the
publications of the J6geva PBI (Tamm, 2003). Theluation, characterization and regeneration of
the genebank accessions are carried out in coopekgith the breeding departments of the J6geva
PBI.

Field experiments were conducted on 13 oat acaessibthe J6geva PBI in the 2006 and 2007
growing seasons. 5 m2 plots were planted in twboations with the sowing rate of 600 seeds m2.
The applied fertilizer level was N70P16K29 and a xtore of Lintur 70 WG
(dicamba-+triasulfuron) (120 g ha-1) and MCPA 7500(%nl ha-1) was used for chemical weed
control. The varieties Jaak and Villu were perfodnas standard varieties.

Oat accessions were characterized for 28 traiextal on the basis of biological and economical
importance in Estonian conditions from the inteioral oats descriptor list (Oats Descriptors,
1985). The accessions were visually assessed fdra#® in the field (Table 1). Yield, grain
moisture, 1000 grain weight, test weight and thecgmtage of husk for each accession were
measured after harvesting. The protein content @esrmined by the Free and Open Source
Software for Near Infrared Reflectance Spectroscdp@®SSNIRS) system methods at the
laboratory of the J6geva PBI.
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Table 1. List of the descriptors of the oat coll@tiobserved in the field trial at the Jogeva PBI
during the growing season of 2006 and 2007.

1. Growth habit 9. Lemma colour 16. Lodging amature stage
2. Plant height 10. Kernel covering 17. Lodgingnature stage
3. Nodes hairiness 11. Awnedness 18. Crown rust

4. Hairiness of leaf sheath 12. Tillering 19. Stast

5. Hairiness of leaf margin 13. Days to heading 2Bowdery mildew

6. Shape of panicle 14. Days to harvest 21. Loosés

7. Erectness of panicle 15. Number of fertile tdle 22. Spot blotch

8. Erectness of spikelets

Potato. Active collections of potato genetic resesrare conserved at the Jégeva PBI (field
collection) and EVIKA (meristem plants in vitro)n Ithe field collection there is a risk of
germplasm loss due to unfavourable climatic cood#ior pests infections and pathogens, which
can be minimised by introducing germplasm intouéssulture. In the research institutions
involved in the conservation activities, presemmativith microtubers is widely used (Kostrica,
1987; Kwiatowskiet al.,1988; Espinozat al, 1992; Dobranszki, 1997). In EVIKA a whole series
of experiments were carried out with the aim toemsts the influence of different culture medium
components, growth conditions and other factorscéfig plant regeneration, productivity and the
prolongation of the sub-culturing interval. On thesis of these experiments, optimal preservation
medium and long-term preservation conditions imovitave been developed for many varieties.
The microtubers are frozen for 1-1.5 years.

EVIKA has had the experience of preservation irovif potato varieties as well as breeding lines
and local landraces for more than 20 years. Alb@need accessions are disease-free and tested for
virus infection many times. For the disease egtitin the technology created in EVIKA is used
(Kotkas and Rosenberg, 1999). The eradication systsists of 3 cycles: 1) the selection of the
initial material, thermotherapy, the cultivation mieristem tips and testing for virus infection; 2)
re-eradication and field-testing on varietal idgntguality and disease resistance; 3) renewaief t
material.

Table 2. List of the evaluated descriptions of fmt&ccessions in EVIKA in 2002—2004

1. Growth habit 20. Pigmentation of floral stalks 9.3 Sprout shape

2 Foliage cover 21. Pigmentation of cork ring 40Sprout color

3. Plant height 22. Corolla size 41.  Sprout pigragoh intensity

4 Stem thickness 23.  Corolla color 42.  Sprout migtation
distribution

5 Stem number 24.  Corolla color intensity 43. dcdf rootlets

6. Wing size 25.  Size of white tips 44.  Sprout mdsmce

7. Wing shape 26. Pigmentation of stigma 45.  Msturi

8 Leaf size 27. Berry set 46. Foliage development

9. Leaf pubescence 28. Tuber shape 47.  Tuberization

10. Leafseton stem 29.  Tuber shape uniformity 4&umber of tubers

11. Leafintensity of color 30. Eye depth 49. Tubiee

12. Pigmentation of midrids 31. Heelend 50. Yietdential

13. Number of leaflets 32.  Skin color 51. Grading

14. Terminal leaflet shape 33.  Skin pigmentatidensity  52.  Drought resistance

15. Lateral leaflet shape 34. Pattern of skin pigtaion 53.  Drought susceptibility

16. Junction between leaflets  35.  Distributionldhs 54.  General storage ability

pigmentation

17. Secondary leaflets 36.  Skin texture 55.  Dormanc

18. Degree of flowering 37.  Flesh color

19. Inflorescence size 38. Flesh pigmentation

The field trial was conducted on 31 potatokanum tuberosurh.) varieties and 28 valuable

breeding lines of Estonian origin in 2002—2004 (€&d). Each year of the experiment, the plant
material initially preserved and propagatedrasitro meristem plants was used. The pre-growth
and acclimatization of meristem plants was caroatin the greenhouse. Adding to in the field
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collection and cultivation was accomplished witle thotato cultivation technology created in
EVIKA. 20 plants per accession, 1180 plants in Itoteere planted into the first year field
collection. Rooting, quality of plants, floweringlisease resistance and true-to-typeness were
estimated during the vegetation period. 40 tubersapcessions were separated during the harvest
for establishment in the field collections in 20@R03 and 2004.

Potato accessions were characterized for 44 bataficbers 11; sprouts 6; plant 27) and 9
agronomical traits in accordance with the accegealuation method of potato accessions and
international potato descriptors (Descriptors for1977).

Results and Discussion

Oats. The standards of oats descriptors (Oats P, 1985) and The International Union for
the Protection of New Varieties of Plants (UPOV0@D were followed compiling the list of
characteristics evaluated in the field trial at didgeva PBI in a two-year experiment. The weather
conditions of both trial years were exceptionally,dhe drought considerably affected the traits of
the tested varieties.

The data of economic data of plant breeders irtenes particular (Table 3) are investigated
hereafter.

Table 3. The evaluation of the oat accessionseal@igeva PBI (the average of 2006 and 2007)

Accessior Registr. Yield, Plant Growing 1000 g Spot Protein Husk  Test
Variety year Height period Weight blotch content content weight
number kgha® cm  days G pointsgkg® gkgt gl?
JPBI 4 Jaak 1995 3026 76 87 36.1 3 152 254 473
JPBI 13  Villu 1999 3015 68 89 32.8 3 145 245 496
JPBI 9 Kehra saagirikas 1929 2542 86 93 33.7 5 15848 493
JPBI 7 Jogeva roostekindlarh930 2574 87 93 31.6 4 175 262 474
JPBI 10 Kehra varajane 1930 2638 87 920 325 3 156 57 2 477
JPBI 5 Jogeva agu 1939 2336 79 93 32.9 4 171 247 4 45
JPBI 6 Jogeva koidukaer 1939 2402 81 90 35.0 3 14852 481
JPBI 8 Jogeva seisukindlam 1939 2457 79 93 30.9 366 1 252 444

JPBI 3 Hamarik 1952 2653 87 92 33.5 4 156 276 495
JPBI 2 Ella 1976 2836 74 91 35.4 4 154 273 477
JPBI 12  Viker 1980 2732 84 92 33.8 4 159 261 489
JPBI1  Alo 1986 2732 73 91 30.5 3 153 259 471
JPBI 11 Miku 1991 2906 68 88 31.0 3 139 249 515
LSD 0.05 182 4 2 1.7 0.5 9 10 9

Due to dry conditions there was no occurrence efrtiost widespread plant diseases in Estonia
such as crown rust and black stem rust. Spot bletchobserved to a low to moderate level in both
years, 3-5 points on a 9—point scale. Most vasgetigplayed almost equal levels of spot blotch
infection, only Kehra saagirikas was more suscépthmn the others.

The grain yield of the standard varieties Jaak\4fld exceeded the old varieties by about 7-30 %.
The old varieties Jogeva agu and Koidukaer shohedbtvest yielding capacity.

In normal growing conditions the average 1000 gra@ight of oats at the JBgeva trials is 38 g
(Tamm and Tamm, 2002) but in the dry trial year@&8nd 2007 it was significantly smaller. The
varieties Jaak, Ella and Koidukaer were distingeisfor large size of their kernel.

Standard variety Jaak is the tallest listed variatfestonia but older varieties were even taller.
Previous studies have shown that oat plants ar@lysabout 20-30 cm taller in comparison to the
2006-2007 trial years which had dry conditions. plaat height of the older varieties exceeded by
6—-19 cm the medium-height standard variety Villld€D varieties are possibly more susceptible to
lodging. No lodging however was observed in anthefcultivars over the trial period.

The duration of the vegetative period (days to @stjvis a very important trait in oat cultivation
and is directly correlated with grain yield anddtsality (Loskutov, 2005). The earliest variety was
Jaak (87 days). All older varieties had a longemgng period than the standards.
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The protein content was high in comparison to #seilts obtained by the J6geva PBI in field trials
during the last decades. Some obsolete varieti@geyad agu, Jogeva roostekindlam) appeared to
have high protein content compared to modern vesiet

The average husk content at the J8geva trials des dbout 25 %. The Husk content of most of the
older varieties was close to standard Jaak. Soder vhrieties exceeded the standards. There were
no varieties characterised by low husk content.

The test weight of the majority of the obsoleteietses was equal or higher than that of the
standard variety Jaak but lower compared to thelsta variety of Villu.

The evaluation of the Estonian accessions will iooit along with the evaluation of about 600
European oat accessions at the Jogeva PBI witkeirfrimework of the project of the European
Community programme “Avena genetic resources faligjuin human consumption — AVEQ” in
2008-2010 (Avena genetic resources...). In additbafé descriptors characterized in 2006—2007,
color of lemma, the emergence and the number afssger panicle will be observed in the field in
six countries. Fat content and mycotoxin contanomatvill be analysed in laboratories.

Potato. 44 botanical characteristics and 9 agrocalmiharacteristics of 59 Estonian potato
accessions preserved thevitro genebank in EVIKA were evaluated. The evaluatibrp@tato
cultivars based on phenotypic characteristics camffected by environmental factors, therefore
the evaluation was performed for three times. TNerage climatic conditions for a 3 year period
were quite similar and every time the same persgre involved in the evaluation process. On
account of this the results differed through thargeonly 1...2 points in scope in the case of plant
height, degree of flowering, number of tubers arigkt size.

In the field collection evaluation were performédee times. The summarized data were analyzed
and used to update the database. Also a catalogju¢he definitions of the evaluated descriptors
and character references per accessions was assembl

All information obtained is available for potentipbtato genetic resource users in Estonia and
abroad at the present on request, and also sottre anternet

The results of this study provide valuable inforimatabout the influences of long-term in vitro
preservation on the genetic stability of potatoistem plants. The medium-term preservation of
potato genetic resources as meristem plants in dtres not affect the genetic stability of the
genotypes.

In vitro preserved accessions can be used as tal imaterial for breeding, research, for the
propagation of disease-free material for seed mimlu and for the establishment of field
collections.

Conclusions

The conservation of the national heritage of ptganetic resources for food and agriculture is an
obligation of every stakeholder confirmed by intgranal agreements. Estonian PGR institutions
have fulfilled their commitment in accordance witte International Treaty on PGRFA and the
common guidelines of the European Cooperative Rrogre for Plant Genetic Resources
(ECPGR). Passport descriptors of Estonian accessiene assessed and recorded in the national
database during the first phase of the Estoniaioh&tPGR Programme in 2002—-2006. The main
objectives for the programme period 2007-2013 & dvaluation and characterization of
maintained accessions according to the interndtioagreed descriptors.

Relevant investigations were commenced on oat atat@accessions. The results of the current
study are important for complementing the datalmigbe Estoian PGR which in addition to the
passport data and the evaluation and charactenizdita of potato and oats provides more detailed
information about the accessions. Besides, thauatiah data of internationally agreed descriptors
will be included in the European Crop DatabasethefECPGR and the European Plant Genetic
Resources Search Catalogue (EURISCO), which mdleg&s$tonian material more available for
other institutions and at the same time it widehe genetic base of our local breeding
opportunities.

The evaluation of the oat accessions of Estoniaginowill continue during of 2008—-2010 in the
framework of the European Community project “Avegenetic resources for quality in human
consumption — AVEQ".
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The follow-up project was carried out in EVIKA fahe evaluation the next set of 60 potato
accessions, including 26 landraces and 10 oldésties in 2005-2008.
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IGAUNIJAS AUGU GENETISKOVRESURSU EX SITU UN IN VITRO KOLEKCIJU
SAGLAB ASANA UN NOVERTESANA

Annamaa K., Kotkas K., Tamm |. Kukk V.

lgaunijas valtba ir atsaukusies uz glabjiem biolgsiskas daudzveithas saglai$anas un
ilgtspejigas izmantoSanas centieniem, radjfic starptautiskosigjumus un izveidojot nacialo

partikas un lauksaimnigbas augyeretisko resursu programmu. NioZigas programmas aktigies
bija Igaunijas izcelsmes augierstiska materila sa@kSana, identifieSana un saglabana & an

sisemas izveidoSana. aT ka gergtiskie resursi nodroSina izejmat@u selekcioariem un
zinatniekiem, ir nepiecieSami detadtk petjumi un @pilnveido gergtisko resursu izmantoSana.

Saj petjjuma veikta 13 auzu un 59 kartupeparaugu nartédana, kas tiek glab lgaunijasex situ
un in vitro génu bank. NowerteSanas deskriptori tika atiéisno Eiropas Augusergtisko resursu
kooperaivas programmas darba grupu izveidoin Bioversity International atbait deskriptoru
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saraksta. Spetjuma rezuliti tiks izmantoti augugerstisko resursu datuaku papildimSanai un Sie
dati ir pielietojami #lakai paraugu izmantoSanai augu selekcij

NEW POTATO VARIETIES RESEARCH IN LITHUANIA

Asakavitiaté R., Razukas A., Jundulas J.
Voke branch of Lithuania Institute of Agricultutéalioji a. 2, Trak Voke, Lithuania, LT-02232
phone: +370 52645439, e-maita.asakaviciute @voke.|zi.It

Abstract

Potato breeding and seed production in Lithuanizagied out at the Voke Branch of the
Lithuanian Institute of Agriculture. Potato breeglimork involved Lithuanian potato varieties,
varieties from various collection and hybrids. Poterosses were done at the autotetraploid level
in the glasshouse and potato variety collectiolu fielp to two million hybrids were tested in the
trial fields. The key objective was to select tlaiseties immune to wart disease, cyst nematodes,
with high resistance to other diseases, with emebgronomic and cooking qualities, suitable for
the processing industry. As the result of breeduogk five new varieties were produced: Venta,
VB Rasa, VB Liepa, Goda and VB Aista. They all anenune to the worst potato disease - wart
(Synchtrium endobioticurBchilb.). Most of them are resistant to a localopgie of nematodes
(Globodera rostochiensid/oll.). Other advantages such as good yield, esneliooking qualities,
good taste or attractive shape were the main iterpeoducing Lithuanian potato varieties as well.
Potato seed production from meristem tissue aebitologic laboratory is carried out in the Voke
branch of Lithuanian Institute of Agriculture. # the centre for potato seed production in
Lithuania.

Key words: potatoes, potato breeding, resistance to nemsiakd diseases

Introduction

For years potatoes have been a staple food crbjthimania. Potatoes were grown on every farm
by everyone who had land for agricultural purpodé® main potato uses in Lithuania are for
human consumption, livestock feeding and manufaxgur

Potatoes are usually bred using the hybridizati@thod (Chauviret al, 2003). Parental plants
which have perfect quality features such as higiding, earliness, resistance to diseases and
pests, dry matter content and can pass on thagettraheir progeny are the desired ones. In the
potato breeding process the most important arevdhieties and hybrids which belong to or have
progeny of nine systematic groupsomersoniana, Glabresantia, Acaulicand Transa
equaatorialia, Andigena, TubergdaongipedicellataDemissaandPinnatisecta They give proper
genetic diversity for the cultivated potato vaest{Loughet al, 2001).

The most effective and most expensive way to fightatodes is by breeding new varieties,
resistant to nematodes. Potato varieties which maveesistance against nematodes die without
yield production in soils with high number of new@és. Resistant varieties in the infected fields
decrease the number of nematodes in the soil (Raz@002). Resistant variety can decrease the
number of the nematodes up to 70 %. Potato nematmdequarantined in Lithuania. The import
and export of infected tubers is strictly forbidden

Another very important quarantined potato diseasevart diseaseSfynchtrium endobioticum
Schilb.). The best way to fight wart disease igtaw resistant varieties. The growing of resistant
varieties decreases wart infection in the fielde Tifection usually disappears after ten years. It
obligatory for all new potato varieties to have weesistance for growers in the Republic of
Lithuania.

In Lithuania and in all European countries it istgumportant to secure a potato harvest in order t
bring it to a summer market as soon as possiblenvgnices are higher (Bradshatal, 2006).
The developing Lithuanian potato industry also msepdtatoes suitable for chips production,
because the main crop variety after a long stotage. From the agrotechnic point of view
potatoes are also greatly valued because of theit growing period. In crop rotation, the field
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