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ORAL PRESENTATION

HIGHBUSH BLUEBERRY BREEDING
Jim Hancock
Michigan State University, East Lansing, USA

Most of the blueberry cultivars now grown in the ridocame from the breeding
programs of Frederick Coville (1908-1937), Geopgerow (1938-1958) and Arlen
Draper (1965 - present) of the United States Depant of Agriculture, and Paul
Lyrene (1978 - present) of the University of FleridUntil about 30 years ago,
highbush blueberry cultivation was restricted tddcalimates, as the original
cultivated specie¥accinium corymbosum required about 800 - 1000 chilling hours
below 7 C for normal floral development. To expdine range of highbush blueberry
cultivation into the southern USA, Ralph Sharp lbé tUniversity of Florida and
Darrow hybridized the original northern highbuspeyg with native southern species
to develop what are called “southern” highbush bérees. There are now essentially
three types of highbush blueberry varieties avéglab Northern, Southern and
Intermediate. These vary in the number of chillmurs they require for normal
floral development and their level of tolerancewimter cold. Northern highbush
varieties are adapted to quite cold mid-winter terajures below -20 C, but grow
well anywhere there are 800 — 1000 hours of clgilli@ultivar examples include
‘Bluecrop’, ‘Duke’, ‘Elliott’, ‘Liberty’, ‘Aurora’ and ‘Draper’. These are grown
primarily in Australia, France, Germany, Michigadew Jersey, New Zealand, the
Pacific Northwest, Poland and Chile. Southern higibvarieties do not tolerate
winter temperatures much below freezing and reqehiing hours under about 350
hours. Cultivar examples include ‘O’Neal’, ‘StatfEmerald’ and ‘Jewel’. They are
grown primarily in Australia, Argentina, Californidlorida, Chile and southern
Spain. Intermediate highbush varieties have a wedge in chilling requirements
from 400 - 800 hours. They generally fail in thédew climates because they bloom
too early and are too slow to harden in the fakufting in freeze damage to the
flower buds. Cultivar examples are ‘Legacy’, ‘OZalde’ and ‘Reveille’. The
Intermediate highbush types are grown primarilArkansas, Chile, North Carolina
and the Pacific Northwest.

Key words:Vaccinium corymbosum, varieties, cultivars.

GERMPLASM COLLECTIONS OF CULTIVATED VACCINIUM GENETIC
RESOURCES IN CZECH REPUBLIC
Frantisek Paprstein, Jarmila Ludvikova, Jiri Sedlak
Research and Breeding Institute of Pomology Holsyditd., Czech Republic

Cultivated Vaccinium germplasm was evaluated within a project focusomy
underutilized fruit species. In the Czech RepubW@accinium fruit species are
prospective crop for marginal agricultural aread protected areas such as national
parks and surroundings of water sources. In 1986 ,Vaccinium genebank was
established at the Research and Breeding Instfudmology (RBIP) in Holovousy

10
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at an altitude of 320 m, with an annual temperatiirg.14 °C and a precipitation of
654.7 mm. Since its establishment, new accessiam&e hbeen continuously
supplemented into the collection. Three plantsasgnt each cultivar. Twenty nine
cultivars of highbush blueberryWgccinium corymbosum) and four cultivars of
lingonberry {accinium vitis-idaea) were successfully introduced into genebank and
studied. The evaluation of economically importaegetative and fruit characters was
carried outBased on the present evaluation results, highblusbérry early ripening
cultivars "Duke” and “Spartan’, medium ripeningicats “Bluecrop” and “Toro” and
late ripening cultivars “Brigitta” and “Elliott” wee preliminarily recommended for
growing in the Czech Republic.

Acknowledgements: This work was realized in thenkeavork of projects QH82232
from National Agency for Agricultural Research (M4ZeR) and NP MZe CR
20139/2006-13020.

Keywords genebank, highbush blueberry, evaluation, charaatétivar.

CLOUDBERRY BREEDING IN NORWAY
Eivind Uleberg, Gunnlaug Rgthe, Inger Martinussen
Norwegian Institute for Agricultural and EnvironmahResearch

Cloudberry breeding in Norway is done by the Nonaadnstitute for Agricultural
and Environmental Research, at the department cicAAgriculture and Quality in
Tromsg. Two female (Fjellgull and Fjordgull) andotwnale (Apollen and Apolto)
cultivars have previously been released as a retthie breeding program. Selection
criteria have been number of pistils or stamensfipgver, number of flowers and
number of shoots per m2. Currently 9 different fencones collected from different
parts of Norway, as well as from England and Spitgén, are being tested and
compared to the previously released cultivars.ifneary results from harvesting
2005, 2006, 2007 and 2008 indicate good produgtimtential for a couple of the
tested clones. In addition to prior selection ciitebased on berry yield, new
evaluations will also consider berry contents, saglevel of antioxidants.

Key words: Cloudberry, breeding, clone, antioxidant

BREEDING OF HALF-HIGH BLUEBERRY VARIETIES IN ESTONI A
Taimi Paal', Marge Starasf and Kadri Karp *
'Estonian University of Life Sciences, InstituteFafrestry and Rural Engineering
“Estonian University of Life Sciences, InstituteAgfricultural and Environmental
Sciences

In 1998 from a very fruitful half-high blueberry &u in Canada (Prince Edward
Island) seed was collected. Seedlings were plant&®00 in Metsa farm in South-
Estonia on mineral soil mixed with milled peat. &n2002 every year winter
hardiness, yield per bush and weight of one beay wounted. In 2005 first selection
among blueberry bushes was made. In account was wthbility of yield, taste of
berries, winter hardiness of bushes, ripening tohderries, weight of one berry,
shape of bush and berry clusters, wax coating amelse 15 best bushes were selected
for comparison. Preferred were late ripening busivby there is North Blue variety,
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whose berries are ready for picking in the firselwvef August. In 2008 last selection
was made. Control variety for comparison was N8itke. 5 bushes were selected for
micropropagation and for establishing of varietstiteg trial. Those bushes have two
weeks later ripening time than North Blue, they highly cold tolerant in winter,
with bigger crop, berries are smaller, but tastbenfies is better than North Blue has.
5-years average yield of the selected bluebermpdmiss 1,5 — 2 kg per bush, in the
same time yield of North Blue has only about 1 kglpush.

Key words: selectioriyaccinium, yield.

RECENT SITUATION AND PERSPECTIVES OF THE CULTIVATIO N
AND BREEDING OF HIGH-BUSH BLUEBERRY ( VACCINIUM
CORYMBOSUM L.) IN POLAND
Stanislaw Pluta and EdwardZurawicz

Research Institute of Pomology and Floriculture

The high-bush blueberryVéccinium corymbosum L.) is relatively new and
economically important small fruit crop cultivatéd Poland. Admittedly, in Poland
plants of this crop have been known since 1960's,first commercial plantations
were established only on turning point of yearsl®70/1980. At present blueberry
plantations cover the acreage of about 2.500 ha. mbjority of them are young
plantations, below 4-5 years and therefore, on308-10.000 tones of fruits are
harvested. However, with such production Polandgaéctually the 1st. place in
Europe. New plantations are still being establishétat in the nearest years should
lead to the further increase of the blueberry potidn in Poland. Majority of the
blueberry plantations are quite big in size, frorfea up to several dozen hectares.
Few plantations exceed the acreage of 100 ha.d®lamé are located in different
areas of the country, what shows the good adaptatioblueberries to the Polish
agro-climatic conditions. Plantations are establisin opened field, but recently new
plantings are also planted under covers (plastiodls). Applying of sawdust, bark,
different organic mulching, sulphur, proper feriitig and drip irrigation are a base of
the cultivation technology of the high-bush bluekén Poland. The most commonly
grown cultivar is 'Bluecrop'. Plants of cultival®uke', ‘Spartan’, 'Toro', 'Patriot' and
‘Nelson' are planted on smaller scale. The newakivars are 'Brigitta Blue',
‘Chandler’, 'Draper’, 'Liberty’ and 'Aurora’. Howevthe production value of these
last cultivars has not been fully studied in PolaHdving in mind the health and
nutritional value of blueberry fruits, relative @asss of the export of fresh fruits into
European market and still comparatively cheap coistabour, we predict increasing
trend of the development in the blueberry cultivatin Poland. Therefore, in 2008
the breeding program of high-bush blueberry wadestaat the Research Institute of
Pomology and Floriculture (RIPF) in Skierniewicegld&hd. The main goal of this
program is obtaining of new cultivars, which arétéeadapted to natural conditions
of Poland, than foreign cultivars planted presentye assume that new, Polish
cultivars will be more productive and produce hetigality fruits (firmness, size,
taste and high shelf life). Much attention will devoted to the differentiated ripening
time and concentrated ripening of fruits. Both begse characters are important
features of the cultivar making easier picking mfits by harvester. One of the big
blueberry grower in Poland has already got suckdsaer and others consider the
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possibility to purchase of such machines. Certaigipwing costs of the labour will
speed up this trend.
Key words: blueberry, cultivar, ripening, bluebegrpwers.

VACCINIUM OXYCOCCUS MORPHOLOGY AND RAPD MARKER
CHARACTERIZATIONS.
Judita Zukauskiené!, Algimantas Paulauska$, Remigijus Daubarag and Laima
Cesonieré?
Yvytautas Magnus UniversityKaunas Botanical Garden of Vytautas Magnus
University

Plant morphogenesis has provided useful systemshfgsiological, biochemical, and
molecular biological studies on plant developmdriie diversity in plant form is
produced mainly because different parts of the tplgrow at different rates.
Furthermore, the growth of an individual structigelifferent in various dimensions.
Such differential growth rates are very well orcreged by genetic factors.
Understanding the relationships among wild cranbenorphologic and genetic
characteristics may provide insights for bettelizitig germplasm. The objectives of
this research were to determine the relationshgh&den genotype and development
of morphologic features. Eleven morphologic charastics (vegetation parameters
and flowering time, ripening start and ending, virtignd size of berry mass leaf
shape, steepness of upright, berry form) of 56 imalgmically diverse genotypes
from the 4 Lithuanian bogs were analyzed usingeandmplified polymorphic DNA
(RAPD) classifications. To compare morphologic eleseristic were used 213 RAPD
bands of wild cranberryMaccinium oxycoccus). Comparing wild cranberry genetic
and morphologic features were found some signifiganations.

Key words genetic and morphological correlation; morpholagcharacteristics;
RAPD characterization/accinium 0xycoccus.

ELABORATION OF EFFICIENT REGENERATION PROTOCOL FOR
GENETIC TRANSFORMATION OF SELECTED SMALL FRUIT SPEC IES
Alena Gajdo%ovd, Gabriela Libiakova®, Maria Gabriela Ostrolucka®, Djurdjina
RuZi¢?, Miroslava Late¢kova®
Ynstitute of Plant Genetics and Biotechnology SHRI SERBIA Fruit and Grape
Research Centre

Increasing demand for small fruits requires effectroduction of high quality plant
material with improved agronomic traits. Genetiangformation has opened a
powerful approach to introduce genes of interest @telerate the breeding process
for many crops. Transformation is particularly editto blueberry since it has a
polyploid genome. Several factors influencing genensfer in blueberry and
raspberry were studied till now, but the availapémetic transformation techniques
are still inefficient and unreliable. However thppécation of genetic engineering
requires the development of efficiemt vitro regeneration systems. The aim of the
study was optimization of regeneration protocolsdelected cultivars dfaccinium
corymbosum L. and Rubus fruticosus L., testing for tolerance to different
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concentrations of antibiotics kanamycin, hygromycigeneticin (G 418) and
cefotaxin which will be used in genetic transforioat by Agrobacterium
tumefaciens. Successful adventitious shoot regenerationVincorymbosum cv.
"Berkeley” was obtained on the leavesrofitro plants cultivated horizontally with
adaxial surface oWPM medium with 25 g} sucrose, 8 g I-1 Phyto agar, pH
adjusted to 4.8-5.0, supplemented with 2.2 mgrDZ. The multiple adventitious
shoots were formed after 5 weeks of cultivation doced mainly via direct
regeneration. Efficient adventitious shoot regeti@nain R. fruticosus cv. “Cacanska
bestrna” was achieved on MS medium, with 30 gucrose, 8 g'i phyto agar, pH
5.6-5.8, supplemented with TDZ 1 mbdnd IBA 0.05 mgt.

For selection of transformed cells and tissue irthbepecies kanamycin in
concentrations 0, 25, 50, 75, 100 and 150 mgHygromycin and G418 in
concentrations 0, 5,10,15 and 20 rifgnere tested. FohAgrobacterium elimination
cephotaxime in concentrations 0, 200 and 400 vied. tr

AcknowledgementsThe work was supported by Slovak Grant Agency VEGA,
project no. 2/0004/08 and MVTS-COST 863 Action.

Key words:Vaccinium, Rubus, in vitro regeneration, antibiotics.

FUNGAL DISEASES OF VACCINIUM MACROCARPON IN LATVIA
Liga Vilka, Regina Rancane, Maija Eihe
Latvian Plant Protection Research Centre

American cranberryMaccinium macrocarpon Ait.) is known for fifteen years, but
fungal diseases are investigated only last yeaksiivia. Upright dieback and berries
rot were observed several years ago, but growdraati know causal agents of these
symptoms. For causal agent detection samples ofhipdieback in summer and
berries during the harvesting from different regiaf Latvia were collected. Berries
were stored in cold camera (€ until March to detect causal agent of storage ro
Causal agents of cranberry diseases were isolatguurie culture. Uprights were
bronzing brown, top sloped and died. From uprigiegbdck Botrytis cinerea,
Fusiccocum putrefaciens (teleomorphGodronia cassandrae), Phomopsis vaccinii
(teleomorph Diaporthe vaccinii), Pestalotia vaccinii, Discosia artocrea,
Physalospora vaccinii were detected. In field berries rot was caused ndiy
Botrytis cinerea, Allantophomopsis cytisporea, Fusiccocum putrefaciens, Phomopsis
vaccinii andPestalotia vaccinii..

During storage time from rotted berries were ismlatmostly Fusiccocum
putrefaciens, Coleophoma  empetri, Phyllosticta elongata  (teleomorph
Botryosphaeria vaccinii), Physalospora vaccinii and to lesser extent Botrytis
cinerea, Allantophomopsis cytisporea, Phomopsis vaccinii, Pestalotia vaccinii,
Coleophoma empetri, Discosia artocreas, Gloeosporium minus. In the future
Fusiccocum putrefaciens and Phomopsis vaccinii could become the most harmful
fungi in the cranberry plantations, because itifcdlt to control them. Only one
stage of cranberry diseases causal agents wergatetbut mostly all of them have
two stages, So it is necessary to continue invatsigs.

Key words: cranberry diseases, upright diebacld fiet, storage rot.
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STORAGE ROTS OFVACCINIUM MACROCARPON SPREAD AND
DEVELOPMENT IN LATVIA
Liga Vilka, Regina Rancane, Maija Eihe
Latvian Plant Protection Research Centre

American cranberriesVaccinium macrocarpon Ait.) have been cultivated for ten
years in Latvia and their plantations have a teogéa enlarge every year. Latvian
cranberry growers realize mainly fresh berriesabse it is difficult to keep quality
during prolonged storage. One of the main why ¢yadireduced is berry rot caused
by different fungi.

Berries from six cranberry plantations in differeagions in Latvia for rot detection
were taken at harvest time.

Different berry rot appeared on 61 % of all beriiestorage. In the berridBotrytis
cinerea (yellow rot), Allantophomopsis cytisporea (black rot) Fusiccocum
putrefaciens (end rot),Phyllosticta elongata (Botryosphaeria fruit rot)Physalopora
vaccinii (blotch rot), Phomopsis vaccinii (viscid rot) Pestalotia vaccinii (Pestalotia
fruit rot), Coleophoma empetri (ripe rot),Discosia artocreas (Discosia fruit rot) were
detected. Causal agents of berry rot had diffedgntamics of development. These
fungi had different incubation periods. This is wngant information for the growers
that helps to determine the real time for real@atbefore rotting is started.

After four months of storage, the amount of causgnts was different from each
plantation area.

In further investigations it is necessary to esshblconditions influencing the
development of causal agents.

Key words: cranberry, storage rot, causal agents.

BIOCHEMICAL COMPOSITION AND ANTIRADICAL ACTIVITY OF
ROWANBERRY (SORBUSL.) CULTIVARS AND HYBRIDS WITH
DIFFERENT ROSACEAE L. CULTIVARS
Solvita Kampusé, Kaspars Kampus$, Elga Berna, Zanda Kruma®, Inta
Krasnova® and Inese Drudzé
'Faculty of Food Technology, Latvia University of daulture (LUA), >Faculty of
Agriculture, LUA, ®The Latvia State Fruit Growing Institute, Dobel@ftia, “Pure
Horticultural Research Centre

Rowanberry $orbus aucuparia L.) is a common yellowish, wild berry that grows i
the Northern part of Europe. Rowan has been dextris an important source of
flavonoids and their antioxidant activity affecsactive oxygen species and lipid
peroxidation. The aim of this study was to evaluaitechemical composition of 8
rowanberry cultivar fruits and fruits of their hydls with Rosaceae L. cultivars and to
establish correlation of biochemical compositionthwiantiradical activity. The
experiments were done at the Faculty of Food Tdogyo Latvia University of
Agriculture (LLU) and in Latvia State Fruit Growirigstitute, Dobele. Contents of
ascorbic acid, total phenols, anthocyanins, caoitsn soluble solids, titrable acids,
tannins and antiradical activity of fresh and frezeowanberryxhawthorn
‘Granatnaya', rowanberryxchokeberry 'Likiornayawanberry (Sorbus aucuparia)
'Rosina’, rowanberry(Sorbus aucuparia) 'Zholtaya', wild rowanberry(Sorbus
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aucuparia), rowanberryxpear 'Alaya Krupnaya', rowanbefiSorbus aucuparia)
'Rosina Variegata', rowanberrfSorbus aucuparia) 'Krasnaya Krupnaya' were
analysed. There were no signifficant differencesvben chemical composition of
fresh and frozen rowanberry samples. The highesteat of ascorbic acid was in
fruits of rowanberry ‘Rosina’, 'Rosina VariegatKrasnaya Krupnaya', and 'Zholtaya'
(49-53 mg 100 @). The highest content of carotenoids were detedted
rowanberryxhawthorn ‘Granatnaya’ (13.04 mg 10¢), gbut the highest phenol
content was detected in rowanberry and chokebeybyidh ‘Likiornaya' (484.9 mg
100 g%). 'Likiornaya' showed also the highest antiradimetivity (11.2 g of berries
per 1g of DPPH radical).

Key words: ascorbic acid, phenols, antiradicahagt{DPPH), frozen, fresh.

YIELD AND ANTHOCYANIN CONTENT OF NEW BLUEBERRY
CROSSINGS FOR NORTHERN CLIMATIC CONDITIONS
Harri I. Kokko and Sirpa O. Karenlampi

Department of Biosciences, University of Kuopio

Commercial blueberry cultivation with half-high eloerry cultivars Northblue and
Northcountry ¥.angustifolium x V.corymbosum) has started in Finland in the
beginning of the 1990s. Interest in blueberry patdun has increased and based
mainly to half-high blueberry production, whichrsinly targeted for fresh market.
Therefore the quality, size and taste of berries among the most important
characters. At the moment only early ripening walts like Northblue, Northcountry,
Chippewa, Polaris, Aino and Alvar seem to be suitedhe conditions prevalent in
central Finland, because the temperature dropsllyapifter September and the
probability of night frosts becomes very high. Wavé use breeding donor
V.angustifolium in the generation of these new test clones to vecbetter winter
hardiness and shorter growth period. The aim of #iudy is to select the best
candidates from the seedlings\oangustifolium and blueberry hybrids, by following
beneficial properties in the Finnish/northern climaconditions. The anthocyanin-
rich bilberry V.myrtillus has great commercial potential because of theheabhge
of its berries based on high polyphenolic contert antioxidant properties. Having
this in mind, total phenolics and anthocyanins bf tselected winter-hardy
blueberries have been analysed and used as da@eletteria for the new cultivars.
Keywords:Vaccinium angustifolium, anthocyanin, winter hardiness.
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CLIMATIC EFFECTS ON PRODUCTION AND QUALITY OF BILBE RRIES
(VACCINIUM MYRTILLUS)
Inger Martinussen *, Eivind Uleberg* and JensRohloff 2
'Norwegian Institute for Agricultural and EnvironniehResearch, Bioforsk Nord
Holt, >Department of Biology

The effect of climate on production and the quadityilberries have been studied in
a controlled experiment using clonal material. e &xperiment individual plants
from two northern clones and two southern clonesilberry have been grown on 12
and 18 °C. At each temperature 3 different lightaitments have been tested; 1) 24
hour (h) natural light (long day); 2) 24 h natdight with addition of red light and 3)
12 h light (short day). All plants were kept outsiduring flowering to ensure
pollination by insects. Berries were sampled whpa, weighed and stored at -8D
for later analysis of pH, sugars, acids, total phenols, tatgdhocyanins and total
antioxidant activity.

Key words: bilberry, clonal differences, Europedneberry, quality, temperature
effects.

NORDIC BILBERRY PROJECT
Laura Jaakola', Mika Paassilta"®, Marko Suokas, Inger Martinusser?, Kristiina
Antonius®, Andreas Akerstrom®, Asdis Helga Bjarnadottir®, Anja Hohtola?,
Simo Moisid®, Olavi Junttila’, Ulla Bang" and Hely Haggmart
'Department of Biology, University of OuléBioforsk, *Nordic Gene Bank
(NordGen),'SLU, Department of Agricultural Research for North&weden,
®Agricultural University of IcelandfArctic Flavours AssociatioUniversity of
Tromsg, Department of Biology,

Wild berries are characteristic part of the Nontheature and a potential speciality of
Nordic countries. Wild berries are also a rich aatuable resource that is yet to be
exploited even on a satisfactory level. Approxirha®0-95 per cent of the whole
wild berry crop yield is left unpicked in the Nocdiorests every year. The challenges
of the wild berry utilization are similar in Nordicountries - the logistics of berry
picking including traceability, fragmented sectbusture as well as the high share of
unprocessed raw material in export. The Nordic qubjfocusing on bilberry
(Vaccinium myrtillus) “Bilberry: Towards functional food markets” (20@D09) is a
part of the New Nordic Food programme funded by Nuedic Innovation Centre.
The programme aims to enhance cooperation and atisovamong companies that
utilize the natural resources in the Nordic co@striThe aim of the project is to
improve wild berry production and utilization inetiNordic and global market. To
achieve this goal a network between the Nordic egg@esenting the different fields
of the wild berry sector has been established. grbgect has focused on marketing
research, quality issues, biodiversity and tradiybof wild berries, especially
bilberry. The results of the marketing survey wpublished in November 2008. The
aim of the survey was to generate an overall pctirthe companies working with
wild berries in Nordic countries and gather infotima on the existence and
willingness of the berry companies to cooperateifisgtance in wild berry supply,
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logistics, marketing or research and developmeatoAding to the results, a general
agreement for the need of increased cooperatithedtiordic level was highlighted.
Key words: Bilberry, quality, marketing survey, Né&wordic Food.

PROPAGATION AND CULTIVATION OF VACCINIUM SPECIES AND
LESS KNOWN SMALL FRUITS
Samir C. Debnath
Atlantic Cool Climate Crop Research Centre, Agtiard and Agri-Food Canada

The production ofVaccinium species crops has recently been the subject oh muc
interest globally because of an improved understanadf the important role of
dietary fruit in maintaining human health. Cloudiye(Rubus chamaemorus L.,
family Rosaceae), a less know small fruit of methti importance, and the
Vaccinium species are genetically heterozygous and do pobdece progeny from
seed that are similar to the seed parent. Tremenplimgress in plant tissue culture,
resulting in great advances in micropropagatiors becurred in these crops. Of
particular significance has been the evolution bk ttechnology permitting
multiplication of these plants through bioreactorcmopropagation. The in vitro
morphogenesis seems to be highly dependent on gianth regulators and media
used for culture, which is again genotype specifidthough automation of
micropropagation in bioreactors has been advansed possible way of reducing
propagation cost, optimal plant production depeonden better understanding of
physiological and biochemical responses of plant the signals of culture
microenvironment and an optimization of specificygbal and chemical culture
conditions to control the morphogenesis of bergngd in liquid culture systems.
Clonal fidelity can be a serious problem and mdkcistrategies have been
developed in order to reduce the variation to meahlg levels. The paper focuses on
conventional and bioreactor systems used for iro \gulture ofVaccinium species
and cloudberry, cultivation of micropropagules, aadhployment of molecular
markers in micropropagated plants for the assedsaiegenetic fidelity, uniformity,
stability, and true-to-typeness among donor plantstissue culture regenerants.
Key words: cloudberry, propagation, micropropagatia vitro, genotype.

SHORT INFORMATION ABOUT THE HISTORY OF THE COMMERCI AL
CULTIVATION HIGHBUSH BLUEBERRY IN POLAND
Kazimierz Smolarz
Institute of Pomology & Floriculture, Pomologiczh8, 96-100 Skierniewice, Poland

The first notes concerning highbush blueberry eatton in Poland appeared about
the year 1935 -1939. The results obtained at ilmet Were not positive. Also the first
trials with the cultivation of these plants sooneafthe Second World War were
negative. The problem was in choosing improper fwilthe blueberry. The further
experiments concerning the quality of soil and mahefertilization brought
interesting results and caused an increase ofesttén blueberry cultivation on large
scale.
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The experimental field in Skierniewice, belonging the Warsaw Agriculture
University has plots with different long-term sailineral fertilization and different
pH status since 1923. On those plots the first odital experiment with the
highbush blueberry was begun in 1976 on drainddasthi 1,3 % of humus.

This experiment brought very interesting and imgottresults. It explained some
basic problems, first of all the meaning of pH \eland fertilization of soil for
blueberry cultivation. It appeared that blueberig @¢rop well when soil pH,
determined in KCI is between 3,5 — 4,0. The sodusth be rather light and level of
ground water not higher than 40 — 50 cm below tméase. It was also found that
blueberry reacts badly for lack of nitrogen anditiesser degree, for deficiency of P
and K.

The growth and yield of blueberry plants on singlets was differentiated and
depended mainly on soil pH and nitrogen fertiliaati

The plants of cultivars ‘Bluecrop’ and ‘Jersey’llsgrow well, though they are 32
years old. Now the rejuvenation pruning researdieiag done on them.

Keywords: Vaccinium corymbosum, fertilization, soil pH, cultivar evaluation,
pruning, yield.

EXPERIMENTAL AND RESEARCH WORKS ON SOME OF VACCINIU M
TAXA IN BELARUS
Alexandr Yakovlev
Central botanic garden of NAS of Belarus

Carrying out of the experimental and research workshe study of plants of genus
Vaccinium in Belarus can be divided into several stages.fifsiestage is the study of
biological and resource potential of wild-growingerty plants: cranberry \{
oxycoccus L), bog blueberriesM. uliginosum L.), cowberry V. vitis-idaea L.),
bilberries {. myrtillus L.). The second stage is the introduction of théivars of
large cranberry\{. macrocarpon Ait.), of highbush blueberry corymbosumL.), of
lingonberry in the conditions of Belarus, builditige first experimental and industrial
plantations. The third stage is the preparatiosaéntific manpower, the formation
of scientific school, the development of productischedules of the estate berry
culture. The fourth stage is the dilating of theaament ofVaccinium taxa used in
the culture, the augmentation of the areas of plgatunder berrylike cultures.

Key words: berry plants, natural resources, beutjuce, Belarus.

LINGONBERRY YIELD TRIAL FOR THE PACIFIC NORTHWEST
Ros H. Penhallegon
Lane County Extension Service, Oregon State Uniyers

Lingonberries are being studied as a potential oep for the Pacific Northwest.

Lingonberries are primarily grown in Scandinaviard &uropean countries, namely
Norway, Sweden, Germany, Finland, Estonia, and iRudsnumber of European and
a few North American cultivars have been released this research aimed to
determine the cultivars that were best adapteadacific Northwest based on fruit
yield, berry size, and berry soluble solids foritfluarvested during the summer and
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autumn seasons. Twenty-one genotypes were evalfratedl999-2007. In a 9-year
study, lingonberries were evaluated for Brix (Youdbé solids), individual berry
weight, ripening date, summer yield (first weeklafgust), autumn yield (last week
of October) and total yield. Yields from severalltivars showed commercial
potential. Some cultivars had excellent summerdyidErntesegen’, ‘Koralle’, and
‘Sanna’) or autumn vyield (‘Erntesegen’, ‘Koralle;Glda’). ‘Erntesegen’ had the
greatest total yield (171 kg-100%nand ‘Regal’ had the lowest (25 kg-100%m
Other cultivars (‘Erntesegen’, ‘lda’ and ‘KoralleiGnad excellent yield in both
seasons and a high total yield. The Brix for batmsier and autumn harvest ranged
from 13.9% for ‘Erntesegen’ to 10.2% for ‘Erntekeon Berry weight ranged from
the largest in ‘Ilda’ (0.45 g) to the smallest inriEedank’ (0.175g). ‘Erntesegen’ and
‘lda’ rated well for Brix, individual berry weighand yield and are recommended for
commercial planting in the Pacific Northwest. Détem these trials suggest that
multiple cultivars should be grown in the Pacifiothwest.

Keywords: Vaccinium vitis-idaea L., lingon, small fruits, yields, yield trials, new
crops.

MICROPROPAGATION OF HIGHBUSH BLUEBERRY CULTIVARS
Jiri Sedlak and Frantisek Paprstein
Research and Breeding Institute of Pomology Holsydttd.

The aim of this study was to determine an efficiemtropropagation system for
highbush blueberry cultivars “Spartan’, "Bluecrapid "Berkeley”. Shoot tips of
selected three genotypes were successfully edtalism vitro using mercuric

chloride in a concentration of 0.15 % as a steaiion solution. Anderson’s
rhododendron medium (AN), half-strength Murashigd &koog medium (half-MS)
and McCown woody plant medium (WPM) containing tbgokinin zeatin in

concentrations 0.5, 1 or 2 mi§Wwere tested. Multiplication rates varied depending

the cultivar, medium and concentration of zeatime highest multiplication 4.8 £ 0.2
was noted for ‘Berkeley” on WPM medium with zegfirmg ['). Out of three media
tested, WPM medium was found to be more effectnaatthe AN medium and half-
MS medium for shoot multiplication. THa vitro rooting on WPM medium is also
reported.

Acknowledgements: This work was realized in thenieavork of projects QH82232
from National Agency for Agricultural Research (MZ&R) and NP MZe CR
20139/2006-13020.

Keywords explant,in vitro, zeatin, multiplication, rooting.

CLIMATICALLY DETERMINATE PROJECTIONS OF THE
VACCINIACEAE WILD BERRY PLANT RESOURCES IN BELARUS TO
THE YEAR 2050
Valeriy V. Grimashevich

Forest Institute of NAS of Belarus

Objective: making a climatically determinate prajes of the Vacciniaceae wild
berry plant resources to the year 2050.ite: fofest of the Republic of Belarus.
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Methods: the investigative methodology is base@ aystem complex biogeocenotic
approach. Results: using the prognostic dynamicshef forest fund against the
backgrounds of the global climate change a climdljicdeterminate projection has
been made of theacciniaceae wild berry plant resources in Belarus to the yees®@
at an interval of five years. It is anticipatedtth@orberry and bilberry resources will
increase, while lingonberry and bog blueberry reses will decrease towards the
end of the predictive period. On the whole theltatédd berry plant resources will
increase by 11 percent.

Key words:Vacciniumvitis-idaea L., Vaccinium uliginosum L., Vaccinium myrtillus,
Oxycoccus quadripetalis Gilib, projection, resources.

CRANBERRY AND BLUEBERRY PRODUCTION IN LATVIA
Mintauts Abolins, Rudite Sausserde, Marta Liepnieceand Dace Sterne
Latvia University of Agriculture, Institute of Agbsotechnology

Large cranberries Viaccinium macrocarpon Ait.) and highbush blueberries
(Vaccinium corymbosum L.) are relatively new cultures in Latvia. The sfir
commercial cranberry plantation was established985. Nowadays, the area of
cranberries is approximately 100 ha which maké#seitthird largest in the world. The
blueberry plantations compared to other Europeatestare not so large - 170 ha.
The largest part of the area of high moss peat iagsdrained and is now being used
as cranberry fields — a bogs area of approximét@800 ha. The examination of the
situation of cranberry and blueberry productiorrtethin 2007/2008. Cranberry and
blueberry plantations were surveyed in all fourtfgrowing areas of Latvia. The
following parameters were examined: varieties dadtption sizes, the physiological
status of the plants of different varieties afteemwvintering, growing technologies -
characterisation of the soil or substrate, plaotatocation, growing distances; yield
and yield quality. The most popular varieties afrdverries are ‘Stevens’, ‘Bergman’,
'Ben Lear’, etc. The most popular cultivars of leeries are ‘Bluecrop’, ‘Patriot’
and ‘Northland’. The newest cultivars in the Latviglantations are ‘Toro’, ‘Rubel’,
‘Blue Gold’, ‘Hanna’, ‘Klara’, ‘Drapers’ and ‘Bonus Planting technologies of
highbush blueberries: 1) mineral soil (78 % of farex— with specific preparation of
the soil before planting; 2) peat — 22 % of farmers

Key words: Vaccinium macrocarpon, Vaccinium corymbosum, cultivars, area,
technologies.

FRUIT DEVELOPMENT IN VACCINIUM SPECIES
Laura Jaakola
Department of Biology, University of Oulu

Fruit development and ripening represent one ofrtizst complex developmental
processes in plants. Functionally, the role oftéris to cover the developing seeds
and promote the dispersal of mature seeds thrdwgproduction of attractive colour,
flavour and aroma compounds. After fertilisatiorhet first phases of fruit
development include the division and the expansiotihe cells. The ripening phase
is initiated after the completed seed maturatiasste softening and accumulation of
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flavour compounds, aromatic volatiles and pigmeostsurs during the ripening
phase. The quality of fruits is determined by tiféecknt developmental steps via the
signalling cascade that is responsible for the bwia and structural changes during
the ripening phenomenon. GenWaccinium is widespread over the world and it
includes many economically important cultivated anld berry species. Fruits of the
Vaccinium species are non-climacteric and anatomically tredgriy to false berries,
many-seeded fleshy fruits in which the inferior gvalong with floral tube ripens
into an edible pericarpVaccinium berries are especially rich with phenolic
compounds that are known to possess antioxidativpepties. This review focuses
on characteristics of fruit development in bothtigaked and the wildvaccinium
species.

Keywords: berries, fruit developmeMaccinium.

THE PECULIARITIES OF YIELD FORMING OF VACCINIUM MYRTILLUS
L. IN NATURAL POPULATIONS IN TAIGA ZONE OF RUSSIA
Tatjana Egoshina and Ekaterina Luginina
Russian Research Institute of Game managementwarieaFming

As a result of long-term studies of yield forminig\accinium myrtillus in taiga zone
of Russia it was defined that coniferous-deciduand coniferous forests provide
optimum conditions for bilberry. The yield valueary depending on plant cenosis
type and its geographic localization. There is adémcy to yield decrease from
middle taiga subzone towards the edge of nortlegatand forest-steppe. Maximum
productivity is marked for bilberry and bilberryksggnum spruce and pine forests,
aged 80 — 100 years, with 0.6 — 0.7 canopy densityhie results of dispersion
analyses show that the process of fructificatidwe (evel of fructification) is under
control of several factors, the main of which avesidered to be the average daily air
temperature and quantity of precipitation duringrgp— summer period.

The loss of generative buds during winter is orrage 10.6%. Part of formed flower
buds (6.8 to 29.8%) is lost during autumn — wirded early spring periods from
freezing and is eaten by animals. Falling of bdtisyers and ovaries in spring —
summer period is caused by unfavorable meteorabgienditions (frosts, excessive
dryness of air or long rains during flowering peédioDuring 1 month birds ate up 20
— 80% of bilberry yield, average value for the magis 30%.

Investigations of peculiarities of yield formingl@ked working out measures for
increase of bilberry productivity in natural poptidas, modeling optimum conditions
and picking out the most valuable forms for cultiva.

Key words: bilberry, productivity, yield forming.
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ACCENTS OF DENITRIFICATION PROCESS AS STUDIED AT
FERTILIZATION TRIAL WITH BLUEBERRY (  VACCINIUM
CORYMBOSUM L.)
Eugeniusz SzwonekR, Teresa Wiodarczyk? Aneta Borkowska?, Wojciech
Stepien 3, Urszula Kotowska? and Teresa Sgpiei *
'Research Institute of Pomology and FloricultureipBkiewice,? Polish Academy of
Sciences Institute of Agrophysics\varsaw Agricultural University

It is a long term fertilizer trial carried out inki®rniewice. The part of the
Experimantal Field of the Warsaw University of LBeiences has been treated since
1926 with mineral fertilizers only. The treatmen@s: CaNPK, NPK, PK, PN, KN
were there estabilished. Since 1976 the folloveiogrces and doses of minerals were
applied: CaC®@ -1400 kg.h#d, ammonium sulfate - 60 kg N.ha single
superphosphate 60 -@® kg.ha!, potassium chloride - 110 kg.®.ha'. In 1976
blueberry cv. Bluecrop were planted. Their growtld gielding were influenced and
modified by variants of fertilization. The one ofirpose of study was to estimate
denitrification capacity of differently treated Botoo. In 2006 soil from the upper
horizon was sampled and potential of denitrificateas evaluated. It is to state that:
(a) investigated soil under control condition arbtested treatments showed an
ability of nitrous oxide released, (b) investigatedils differ from denitrification
capacity, (c) the highest denitrification capacwss found in case of CaNPK
treatment but the lowest one in KN treatment, iihree cases of control variants i.e.
CaNPK, PK and O nitrate oxide sorption was foum], r(trate addition into the all
variants of soil influenced XD/N, relationship.

Key words: blueberry, fertilizers, minerals, deifitation, yield.
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POSTER PRESENTATION

PERSPECTIVE CLONES OF VACCINIUM OXYCOCCUS FOR THE
SELECTION OF NEW CULTIVARS
Laima Cesoniere and Remigijus Daubaras
Kaunas Botanical Garden of Vytautas Magnus Unitersi

The unique collection of European cranberry genetgources was established in
Kaunas Botanical Garden of Vytautas Magnus Unitersiith the purpose to

preserve valuable clones. 120 clones of Europeanberry were selected during
expeditions in the strictly protected ar€zpkeliai, Zuvintas, and Kamanos in 1995-
2004. These clones with distinctive phenotypic fiedties were propagated and
planted into acid peat (pH 3.5-4.0) in the fieldection of Kaunas Botanical Garden
for further investigations. Results of compreheaséwvaluations of phenotypic and
genetic diversity of European cranberry were cravmgth selection of the most

valuable clones.

Aim of this study was to compare the best Lithuan@ones with Estonian and

Russian cultivars. Berry size, yield and amountdiofogically active substances
were evaluated. It could be stated that accessswatuated are characteristic of
exceptional biological and biochemical peculiastieFive Lithuanian clones

‘Amalva’, ‘Zuvinta‘, ‘Vaiva‘, ‘Vita, and ‘Reda‘ wee proposed to approve the
cultivars status.

Key words: cranberry, genotype, quality, biologicabchemical peculiarities.

THE EVALUATION OF EUROPEAN CRANBERRYBUSH ( VIBURNUM
OPULUS) FOR BREEDING IN LITHUANIA
Laima Cesonier and Remigijus Daubaras
Kaunas Botanical Garden of Vytautas Magnus Unitersi

The investigations were carried out Viburnum opulus L. collection at Kaunas

Botanical Garden of Vytautas Magnus University i899-2005. The biological

peculiarities of eight cultivars and clones wertnested according to the methods of
evaluation of horticulture plants. Reliable diffeces were determined between
accessions with respect to productivity, numbefrat per cluster and mean weight
of a fruit. The investigations of biochemical comimn of fruit of different cultivars

and clones revealed significant differences in @h@unts of phenolic compounds
(anthocyanins and flavonols), benzoic and ascoreds. The accession of
Lithuanian origin P1 was typical of the largest ami of ascorbic acid (46.1

mg/100g). Fruit of the cultivar ‘Leningradskaja otbaja’ accumulated the largest
amounts of anthocyanins (39.0 mg/100g). The cultikeasnaja grozd’ as well as the
clone P2 were distinguished for the largest benamic amounts (16.3 and 14.0
mg/100g, respectively). The value of the most potide European cranberrybush
accessions were determined by the number of fruiaicluster. The results of
biochemical investigations corroborated that sedecbf European cranberrybush
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accessions in respect of benzoic acid, anthocyamridsascorbic acid amounts could
be advisable.
Key words: evaluation, biochemical composition tieaks, productivity, breeding.

OPTIMISATION OF THE DRYING PROCESS OF CULTIVATED
CRANBERRIES AND DECREASING THE CONSUMPTION OF ENERG Y
Juris Bergs?, Janis Bierands? and Baiba Melecé®
'Research Institute of Agricultural Machinery, Laidniversity of Agriculture,
*Strelnieki Farm?>Lienama Aluksne SIA

The total area of cultivated cranberry plantationkatvia has exceeded 100 ha, and
it is still growing. An increasing share of thertyeyield is being sold in a processed
form as products that are ready for use. The magtilar of them are: juices, jams,
compotes (stewed fruit), cranberry halves in syamyj dried cranberries (cranberry
raisins). The processing of the product needs icectansumption of consumption of
labour and energy. The most energy intensive ojparas drying the berries under
the conditions of the process that ensure maimigitiie best qualities of the product
— preservation of its gustatory and biological eal&or this purpose batch-operated
shaft driers are used. By applying a drying tecbgplwith the use of a heat pump for
heating the air, continuous air recirculation andisture removal in the form of a
condensate, it is possible to ensure stabilityhefdrying process and save up to 50%
of electric energy.

Key words: cranberry, drying technologyaccinium oxycoccos.

PRESENCE OF RHAGOLETIS MENDAX (Diptera: Tephritidae) IN
LOWBUSH BLUEBERRY FIELDS IN NORTHWESTERN NEW
BRUNSWICK , CANADA
Sonia Gaul', Evans Estabrooks?, Charles Vincent® and Kenna MacKenzie!
'Agriculture and Agri-Food Canada Atlantic Food amtticulture Research Centre,
Evans & Associates Agricultural Consultifdgriculture and Agri-Food Canada,
Horticultural Research and Development Centre

The distribution ofRhaoletis mendax, the blueberry fruit fly, is expanding within
eastern Canada. To investigate the current disioibwvithin N.B. standard yellow
sticky traps were placed in selected fields of logtb blueberries to the north and
west of known areas of blueberry maggot infestat@@apture numbers of adult flies
were recorded and in addition fruit was harvested larval counts were obtained.
Adult flies were trapped in 4 fields, and larvaereviound in fruit from 2 fields of the
11 sites monitored over a 1-4 year period. Rhenendax counts and associated site
characteristics are presented.

Key words: blueberry fruit fly, traps, blueberry ggmt.
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COMPARATIVE EFFICIENCY OF RIBES ATROPURPUREUM C.A. MEYER
PROPAGATION BY SOFT-WOOD AND COMBINED CUTTINGS
Aleksey B. Gorbunov
Central Siberian Botanical Garden, SB RAS

The goal of the research was to compare the roetimlity and the peculiarities of
root system formation of soft-wood and combinedinegs of Ribes atropurpureum
under the action of growth regulator, and studywgihoof rooted cuttings in the
nursery. The study was carried out in the polyethgl film greenhouse and the
nursery of CSBG in 2007-2008. Soft-wood and comtinattings 15-20 cm long
were treated with 1% tellura-M for 20 hours. Theli@tion was 4-fold, each with
twenty five cuttings. Rooting ability of cuttingbranching, number and length of
roots and parameters of plant growth were regidtatethe end of the vegetative
period. Statistical treatment of data was carriedusing Statistica 5.0. Influence of
propagation methods and growth regulators on quttioting ability and growth of
roots and rooted cuttings in the nursery was etatluay dispersion method.
Reliability of difference between average valuesafples was estimated with the
help of t-criterion (criterion of Student). Graftirof Ribes atropurpureum by soft-
wood and combined cuttings represents suitable adstbf propagation. But grafting
by soft-wood cuttings is a more effective method@assiderably more roots of order
| of ramification are formed.

Key words:propagation, combined and soft-wood cuttings, gnorggulatorsRibes
atropur pureum.

VOLATILE PROFILES OF EUROPEAN BLUEBERRY:
FEW MAJOR PLAYERS, BUT COMPLEX AROMA PATTERNS
Jens Rohloff!, Rolf Nestby?, Arnfinn Nes 3, and Inger Martinussen*
The Plant Biocentre, Department of Biology, NorveagUniversity of Science and
Technology?Bioforsk Grassland and Landscape Division, Norwedjstitute for
Agricultural and Environmental Resear2Bjoforsk Arable Crops Division,
Norwegian Institute for Agricultural and EnvironmahResearcHBioforsk Arctic
Agriculture and Land Use Division, Norwegian Insté for Agricultural and
Environmental Research

As part of a project on cultivation and industeiploitation of European Blueberry
(Vaccinium myrtillus ) started in 2008, berries from different wild ptadions from
South, Mid and North Norway were investigated. @apect of fruit quality analyses
was to identify and describe blueberry aroma pesfilVolatiles were extracted by
headspace solid-phase microextraction (HS-SPME) amhlysed by gas
chromatography/ mass spectrometry (GC/MS) (Rohla2)04). More than
100 compounds could be identified based on MS datlsearch and retention
indices, also comprising aroma impact compoundsaotg described in blueberries
earlier (Sydow & Anjou, 1969). Detected aliphatitdesaromatic structures belonged
to chemical groups such as alkanes, acids, alcohtnlehydes, esters, ketones and
mono- and sesquiterpenes. Ten major compounds lgn@st Cs- and G-structures)
accounted for averagely 65-75 % relative amourdlbtietected peaks. However,
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HS-SPME analyses revealed complex volatile profiesluding terpenes (>20
compounds, e.gp-cymene, 1,8-cineole, linalool) and aromatic swues (>10
compounds, e.g. benzaldehyde, ethyl benzoate, Ryfdibyl acetate, benzyl
benzoate), which contribute to the characteristit favourful blueberry aroma.
Keywords: Vaccinium myrtillus L., headspace (HS), solid-phase microextraction
(SPME), gas chromatography/ mass spectrometry (&} /Bfoma, quality.

DOMINANT PHYTOPHAGES OF EDIBLE HONEYSUCKLE (LONICERA
EDULIS Turcz ex Freyn) IN BELARUS AND THE EFFICIENCY OF
BIOLOGICAL PREPARATIONS APPLICATION AGAINST THEM

Natallia Kaltun, Sviatlana Yartchakovskaya and RytaMikhnevich
Institute of Plant Protection, Belarus

The objective of our researches was the study e€ip and structural diversity of
phytophages in honeysuckle plantations and thergkration of optimization system
of their phytosanitary condition. The phonologichiservations on the development
of host plant and phytophages were carried o0d5-2008 in plantations of the
Institute of fruit growing Minsk region. The pestcords were accomplished every 10
days, starting with «buds breaking» on not less th@a bushes of every variety. The
experiments on the evaluation of biological prepans efficiency against the main
honeysuckle phytophages were accomplished in 4stirepetition (3 bushes per
repetition). The biological preparations againsg ttiominant pest species were
applied during the most vulnerable for the noxiotganisms development periods.

It is determined that the main pests both by oerwoe and number in honey suckle
plantations of Belarus are honeysuckle — cerealdaptRhopalomyzus lonicerae
Siebold, rose leafroller Archips rosana L., bud codling moth Spilonota ocellana
Den. et Schiff. The sporodical damage is broughtspider mite -Tetranychus
urticae Koch. and European fruit lecaniumParthenolecanium corni corni Bouch.
Among three being on study varieties (‘Goluboe teme’, ‘Vasilievskaya’' and
‘Lakomka’) the variety ‘Lakomka’ is less damaged pgst complex . Also this
variety was not damaged by the specialized hon&syest — honeysuckle - cereal
aphid.

It is determined that the biological preparatiocitaine, ps, titre 45-60 mird spores
g* manufactured based @acillus thuringiensis, var. darmstadiensis, strainNe24-91

at the Institute of Microbiology National Academy 8ciences of Belarus and the
Institute of plant protection at the rate of apalion 6 | ha decreases rose leafroller
caterpillars number for 42-55%. The efficiency ok texperimental batch of a
biological preparation lecanicil application alsmguced in Belarus based on the
fungus Lecanicillium (Verticillium) lecanii (Zimm.) Zare et W. strain BL-1 6 | Ha
against honeysuckle-cereal aphid makes 22-42%.

Key words: entomocoenosis, phytophage, Edible hsuele, biological
preparations, efficiency.
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RESEARCH ON MINERAL COMPOSITION OF AMERICAN CRANBER RY
AND WILD CRANBERRY FRUITS IN LATVIA
Andis Karlsons, Anita Osvalde and Vilnis Nollendorg
Institute of Biology, University of Latvia

Wild cranberry Vaccinium oxycoccos L.) is one of the small fruit species of
commercial importance in Latvia, traditionally useéd folk-medicine and food.
Typically, there are wide fluctuations in yield amally and between different parts of
the country. The commercial cultivation of Americamranberry Yaccinium
macrocarpon Ait.) was successfully started during last 15 geand today Latvia is
the fourth major cranberries producing country.Withe increase in consumption of
cranberries, widely considered being as one of hbalthiest foods, it becomes
important to have detailed information on the nianial content of cranberries. The
aim of this study was to compare the contents doflvev biologically essential
elements (N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu, Mp,Bberries of twovaccinium
species:V. oxycoccos and V. macrocarpon. Together 78 (leaf and berry) samples
were collected from 4 main cranberry producingssitexd 3 native bogs during
autumn 2004. The present study revealed significhfierences in the mineral
composition ofV. oxycoccos andV. macrocarpon. Cultivated cranberry fruits had a
higher content of P and Fe while wild cranberrieeveed higher levels of Ca, Mg
Mn, Zn, Cu and B. Plant leaf analysis revealed mg@ecific distribution of mineral
elements in both cranberries studied. The prededy shows that fruits dboth V.
macrocarpon andV. oxycoccos are a valuable source of the microelements: Mn, Fe
Cu, Mo, and B in human nutrition. Since the wilcmberry has a especially high
concentrations of Mn, 100 g of fresh berries casugply 121% of the adult daily
requirement.

Key words: Vaccinium oxycoccos L., Vaccinium macrocarpon Ait., fruit mineral
composition.

RESOURCES OF SMALL CRANBERRIES (VACCINIUM OXYCOCCUS L.)
AND THEIR USE ON NATURAL SWAMPS OF UKRAINIAN POLISS YA
Valery Konovalchuk* and Vladimir Konovalchuk?

'National University of Life and Environmental Scées of Ukraine?Bridges

Agribusiness Consulting Company

The area of wild swamp cranberries in Ukraine desed during the last decade due
to intensive agricultural use of swamps and pe#&taetion. Swamp cranberries are
common on upper hill and transitional swamps arel rare on lower swamps. A
relationship is found between swamp cranberry gigldd swamp type in Ukrainian
Polissya. To determine the existing resources anleerries (area and crop) area of
peat swamps of different types was used. The dataobtained from the Peat Fund
of Ukraine. Necessary measures on preservation effidient use of swamp
cranberries in Ukraine have been outlined.

Key words: cranberry, peat swamp, yield, wild kesyinatural swamps, natural
resources, preservation.
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THE EVALUATION OF GROWTH AND YIELDING OF SEVERAL
HIGHBUSH BLUEBERRY CULTIVARS PROPAGATED BY TRADITIO NAL
AND IN VITRO METHODS
Bohdan Kozinski

Research Institute of Pomology and Floriculture

The experiment was established in spring 2003 & Bomological Orchard in
Skierniewice. Six cultivars of highbush blueberBiuecrop’, ‘Nelson’, ‘Hardyblue’,
‘Olimpia’, ‘Sierra’, ‘Rubel’, planted at the dengibf 2,1 x 1,0 m, was evaluated.
‘Nelson’ and ‘Bluecrop’ nursery material was pregzavith two methods: traditional
(with semi-woods cuttings) andn-vitro. ‘Bluecrop’ cultivar was the control
combination in the experiment; it was prepare ie thaditional way. The field
experiment was designed in a randomized blocks #vitbplications, five plants per
plot. Each spring, single, nitrogene fertilizatioste (N - 100 kg/ha) in form of
ammonium sulphate and also potassium and phosphates (K - 85 kg/ha and P -
25 kg/ha) in form of potassium sulphate and supEsphate, were applied. The aim
of the investigation is a pomological evaluationfigé highbush blueberry cultivars
in comparison with ‘Bluecrop’ cultivar. In the exjraent, morphological and
biological features of two highbush blueberry auts, propagated by traditional and
“in vitro” methods will also be compared, becauke tin vitro” method becomes
even more popular in the production. In years 22038 the bushes health condition
was good. The frost buds’ damages were not obsedueidg the winter periods.
Moreover, a serious flower buds damages had nat heted even after the spring
frost. During the experiment, ‘Bluecropnfvitro) bushes had the highest one-year-
old shoots number. ‘Rubel’ cultivar had slightlyver number of the one-year-old
shoots (>10 cm). The lowest shoots number was netgdthe ‘Nelson’ cultivar —
reproducted by the traditional method. Both ‘Nelsamd ‘Bluecrop’ bushes obtained
by the in vitro had visibly stronger growth tharogle, which were obtained by the
traditional method. ‘Bluecrop’iff vitro) cultivar had the highest summary yield in
years 2003-2008. ‘Bluecrop’ had also the biggestié® Also the ‘Olympias’ bushes
yielded good. Other cultivars fructified in a lowlewel and weaker than the control
one. ‘Rubels’ bushes had the lowest fruits maskie&op’ (n-vitro) bushes yielded
better and had bigger fruits than the bushes odxain a traditional way. In case of
‘Nelson’, bushes obtained in a traditional way Hagher yield and bigger fruits,
however there was only a slight difference withithgitro plants.

Key words: highbush blueberry, cultivar, growthelding, in-vitro.

RESULTS ACCLIMATIZATION OF MICROPROPAGATED PLANTLET S
VACCINIUM SSP.
Elena N.Kutas
Central Botanical Garden of the NAS of Belarus

Comparative analysis of the results of six yearglanvestigations of seasonal
development of Bog bilbernB(uecrop) and ClasterberryKoralle) received in sterile

culture and by traditional cuttings has demonstratet in their development they
were not worse than the plantlets developed frottings and some characteristies
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were even better. The plantlets propagated inletetlture and by cuttings had

differend flowering and fruiting indices. The numb# flowering clusters per one

plant, the number of flowers in a cluster, the nemdf berries in a cluster, the weight
of berries from one plant were higher for plantsvgn from sterile culture than for

plants developed from cuttings. Almost all phenaafy phases started

simultaneously and did not depend on the methogropagation except for two

phenophases: maturation of berries and end of aggetperiod which came later for

the plants from sterile culture. This method ofgagation had the most substantial
influence on the number of basal suckers and crépeoinvestigated plantlets. These
indices were twice as higher for the plants froeri& culture independent on year
and weather conditions. It might be explained by ihcrease of the synthesis of
endogenic cytokinins and as a result increase ckess leading to numerous

blossoming and high crop.

Key words: seasonal development, phenological ghasterile culture, cuttings,

berries, method.

SCREENING OF ANTHOCYANINS AND FLAVONOLS IN BOG BILB ERRY
(VACCINIUM ULIGINOSUM L.) POPULATIONS IN FINLAND
Anja Latti % KR. Riihinen 2 and PS. Kainulainen®
Department of Environmental Sciené®gpartment of Biosciences, University of
Kuopio

Anthocyanins and flavonols of wild bilberries anllidberries Yaccinium sp.) are
suspected to promote various health effects. Tolgs of these phenolic classes are
closely linked to their genetic background beingrelateristic for every species.
However, wild berry stands are mixtures of genosypiethe same species which may
differ markedly in their abilities to produce thesempounds. Furthermore, the
bioactivity seems to vary according to the chemis@ucture of the compounds
within each phenolic class. Thus, the screeninp@fariation of these compounds at
geographical, population and individual level isegial. The ripe bog bilberrie¥.(
uliginosum L.) were collected from 137 individual bog bilbgtoushes (genotypes)
from 15 populations on a south-north axis of abb@®0km in Finland in August
2005. The 17 anthocyanins and 8 flavonols wereyandlby a previously optimized
RP-HPLC-DAD method and further confirmation of theaks was performed by
ESI-MS. There were large differences in delphindmanidin —ratios among
genotypes. The malvidin glucosides were the mashprent anthocyanins, but not in
all studied samples. There were commonly genotypkih consisted more of
flavonols than anthocyanins. The highest total @onhbf these phenolic classes was
about 2200 mg/100 g dry weight. Bog bilberriestaored lower amounts of total
anthocyanins but were clearly higher both in maividlycosides and flavonols
compared to previously studied bilberty. (myrtillus L.). This information can be
used e.g. for authenticity or quality control pwsps or development of herbal
cosmetic products.

Key words: bog bilberryyaccinium uliginosum; flavonols; anthocyanins; population;
variation; HPLC-DAD, ESI-MS.
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RABBITEYE BLUEBERRY, AMERICAN CRANBERRY AND
LINGONBERRY BREEDING IN LATVIA
Alfreds Ripa and Biruta Audrina
National Botanic Garden of Latvia

The purpose of the breeding work was to createtadap the climatic conditions of
Latvia and disease resistant cultivars of rabbitdyeberry Yaccinium ashel Reade),
American cranberryMaccinium macrocarpon Ait.) and lingonberry accinium vitis-
idaea L.). The main task was the breeding of cultivarshwarge berries, high
productivity and different ripening time. Breedingsearch has been carried out in
National Botanic Garden of Latvia since 1980. Ie thork, classic plant breeding,
interspecific breeding and polyploidy breeding haween employed, and wild
lingonberry clones were used. The rabbiteye blugbeultivar ‘Salaspils Iztuga’
was selected from seedlings of open pollinatiothefcultivar ‘Tifblue’ in 1993 and
the cultivar ‘Lielogu’ was selected from the hyb(i@elite’ x ‘Woodart’) seedlings
in 1995. From the hybrid (cranberry cultivar ‘Frénkx lingonberry) seedlings were
selected the cultivar ‘Dizioklene’ in 1997, the cultivar ‘Salaspils A% in 1996 and
the cultivar “Tina’ in 2006. The lingonberry cultivar ‘SalaspilsZ®a’ origin of the
wild lingonberry clone was selected as cultivarl®93; the cultivar ‘Ruina Lase’
was selected in 1988 from open pollination seedling the cultivar ‘Salaspils
RaZga’, but the cultivar ‘dlija’ was selected in 1995 from open pollinatioredings
of the clone ‘Krasnojarska’'.

Key words: clones, clusters, hybrid, phenologichhges, pollination, resistance,
upright, vine, yield.

INFLUENCE OF DRYING TECHNOLOGY ON THE QUALITY OF SW EET
DRIED CHAENOMELES JAPONICA DURING THE STORAGE
Dalija Seglina, Inta Krasnova, Gundega Heidemane ahSilvija Ruisa
Latvia State Institute of Fruit-Growing

The fruits of Japanese quinc€héenomeles japonica) are very common in Latvia,
Lithuania and in some other European countriesy Ene attractive for consumption
due to their high content of organic acids, vitar@Girand phenolic compounds and
pleasant aroma. In the Baltic region, developméniapanese quince as a fruit for
consumption started in Latvia in 1951. The inteffest growing Japanese quince
reached a peak in 1993, but the processing wasahatd. Only juice and pure were
produced. Therefore a new Japanese quince progetesihnology was worked out
and patented (RL patent Nr. LV 12779 B) at Dobelatidultural Plant Breeding
Experimental Station (presently Latvia State Institof Fruit Growing) and Latvia
University of Agriculture in 2002. In order to biaroduct spectrum made from
Japanese quince the investigations were condudtdidealatvia State Institute of
Fruit-Growing during the year 2007. The aim of gresent work was to characterize
the influence of drying technology on the quality ssveet driedJapanese quince
during storage for six months. Two different dryiteghnologies were used: with
forced air circulation and microwave vacuum. Theesivdried Japanese quince was
tested for content of vitamin C, phenolic compouadd changes of colour by using
CIEL*a*b* colour system. The obtained data showkdt tthe content of vitamin C
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decreased on average for 40%, but content of pltenompounds for 17% in the
product. The over colour of product changed after tnonth during the storage.
Keywords Chaenomeles japonica, products, technology.

THE INFLUENCE OF DIFFERENT CARBOHYDRATE SOURCE ON IN
VITRO SHOOT REGENERATION IN VACCINIUM SPP.
Maria Gabriela Ostrolucka®, Emilia Ondruskové?, Alena Gajdo$ov& and
Gabriela Libiakova®
!nstitute of Plant Genetics and Biotechnology, Slovicademy of Sciences,
%Institute of Forest Ecology, Slovak Academy of 8cies, Branch for Woody Plants
Biology

It is known that carbohydrates are the importamhgonents of culture medium for
realization of the regeneration ability of plarsistie. The carbohydrates are necessary
in tissue culture as energy source and carbon tekeldor biosynthetic processes,
also as osmotic agents. The sucrose is universd @sr micropropagation of
different plant species. The purpose of our expenits was to determine influence of
different carbon sources on frequency of shootiferaltion and regeneration ability
of specied/accinium vitis-idaea L. (cvs. “Ida’, "Linnea”) andaccinium corymbosum

L. (cv. “Goldtraube”). Nodal explants from in vitpdants were cultured on WPM
medium supplemented with zeatin (0.5 mg.l-1) arftedint carbohydrates such as
sucrose, glucose, fructose, maltose and sorbitl 20, 25, 30 and 45 g.l-1). The
obtained results demonstrate that tested carbotegledfectively influence in vitro
shoot proliferation (number of shoots per explany also shoot growth. Higher
multiplication rate was achieved on the medium wgiticrose and glucose and lower
concentrations (15 and 20 g.I-1) were more effectivhe least effectivity of shoot
production was determined on media with manitole Tésults indicate that the shoot
proliferation intensity is cultivar dependent angdtimalisation of the type and
concentration of used carbohydrates is necesshgysiudy confirmed that sucrose as
well as others saccharids can be utlized by ptésgues and used for in vitro
regeneration and effective productionuaiccinium spp.

Key words:Vacciniumvitis-idea L., Vaccinium corymbosum L., carbohydrates, shoot
proliferation, in vitro.

COMPARATIVE STUDY OF CULTIVATED HIGHBUSH AND WILD
BLUEBERRY NUTRIENT STATUS IN PRODUCING PLANTINGS AN D
WOODLANDS OF LATVIA
Jolanta Pormale, Anita Osvalde and Vilnis Nollendofs

Institute of Biology, University of Latvia

Highbush bluberriesMaccinium corymbosum) grown on more than 170 ha have
become an important horticultural commodity in Latwith high market demand. To
realize the full potential of modern high yieldilmgop, balanced plant nutrition is
vitally imported to ensure adequate growth and fotoduction. The main aim of this
study was to find out the actual mineral nutritstatus of cultivated highbush and
wild blueberries Vaccinium murtillus) in Latvia as well as to evaluate the
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peculiarities of blueberry mineral nutrition in piecing plantings and native
woodlands. About 100 (soil and plant) samples weoflected from different
blueberry producing sites and 5 woodlands duringrear 2008. Plant leaf analysis
and soil testing were used to evaluate the blugtsenpply with all of the biogenous
elements (N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu, M, Bur results suggest that only
about 40 % of plant leaf nutrient indices and dests were in optimal range.
Insufficient level of N, P, Ca, Mo, B and increasemhcentrations of Mn in highbush
blueberry leaves as main problems were statedpite sf high heterogeneity of the
element concentrations in soils, deficiency of M, o, B was found in vast
majority of samples analyzed. Although forest sailsre characterized as acid
nutrient poor environment, wild blueberries shovesgpecially high efficiency of K,
Ca, Mg, Fe, Mn, Zn accumulation in their leavese Pnesent investigation forms the
basis for development of on scientific knowledgesdsh blueberry fertilization
practices in Latvia

Key words: Vaccinium corymbosum, Vaccinium murtillus, mineral nutrition, plant
analysis, soil testing.

EXAMINATION OF CORNEL ( CORNUSMASL.) FRUITS IN BORSOD-
ABAUJ-ZEMPLEN COUNTY (HUNGARY)
Eniko Prokaj, Anita Medve, Attila Ombodi and Judit Dimeny
Szent Istvan University, Faculty of AgriculturaldhBnvironmental Sciences, Institut
of Horticultural Technology

The domestication of cornel has already begun é rieighbour countries by the
selection of valuable individuals. The spontanepugiowing North-Hungarian
specimens could be a good material for similarcsiele and domestication because
foreign cultivars may not adapt to the dry climateHungary. Gatherers are making
from cornel berries delicious palinka (a kind ofirgp and jam. The needs of
processing industry and the consumption, is latgan the gathering can provide,
therefore culturing of new cultivars would be faable. Our purpose was to show
there are several valuable individuals in the Huiagacornel population, which have
outstanding qualities. We observed individuals gngwin natural habitat in 20086,
measured the weight of fruits, seeds, and the peteasnof fruit length and width.
The 19 samples were taken in the Aggtelek Kardtstlae Bukk southern slopes. The
measured fruits weighed between the averages e2.83)ramm, the seeds were
0.27-0.41gramm, so the calculated flesh ratios warerage 72.93-86.66%. The
average lengths of fruits were between 15.43mm2&n@2mm, and then the average
widths of them were between 10.41-14.67mm. Visdgn in a small sample can be
found valuable fruit types for further examinatiatthough it is necessary to observe
a wider range of samples to find a good cultivarcilis adapted to the local climate.
Keywords: cornel, fruit parameters, flesh:seedrati
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RESEARCH ON GENETIC STRUCTURE OF A COWBERRY POPULAT ION
(VACCINIUM VITISIDAEA L.) IN THE RESERVE «BOLSHAYA
KOKSHAGA» (REPUBLIC OF MARI EL)

Ludmila V. Prokopyeval, V.L. Semeriko\? and N.V. Glotov!

Mary State University, Yoshkar-Ol4nstitute of Plant Animal Ecology RAS,
Ekaterinburg

Genetic structure of a cowberry population in that& Natural Reserve «Bolshaya
Kokshaga» (Republic Mari El) was examined basedhenanalyses of 15 allozyme
loci, 10 of those being polymorphic. Partial plagpaced by no less than 10-15 m)
were sampled along 3 routes, being 5-15 km didtant each other; the total number
made 122 partial plants. Three samples demonstsateithr allele frequencies for

the corresponding loci, the average allele numlegripcus made 1.8 -1.9; average
heterozygosis values were 0.208-0.227; the obsegeedtype ratios differed from

the values expected after the Hardy-Weinberg madit 1-5% level of significance.

Differentiation of the samples was very low§0,014), yet statistically significant.

Probably one should regard these three samplesrtssqf the same population.

Key words: red bilberry, genotype, population.

CLONE SIZE IN SWEDISH WILD GROWING BILBERRIES, VACC INIUM
MYRTILLUS, ESTIMATED WITH ISSR
Gun Werlemark and Helena Mattisson
Balsgard - Swedish University of Agricultural Saies

During the summer of 2008, bilberry (Vaccinium niljus) plants from wild growing
stands were collected at three places in Swedeimahe south (Asa, 20 km north of
Véaxjo), one in the middle (Siljansfors, 200 km oof Karlstad) and one in the north
(Vindeln, 100 km west of Umed). From each locatib@, plants were collected, 5
plants in a 2x2m square for every 10 m. The plavese transported to Balsgard,
SLU, in the south of Sweden, where they now resideots. Leaves were collected
from each plant, and DNA was extracted. The claizks of these three localities
will be estimated with inter simple sequence rega$R) markers. The ISSR-PCR
method is simple, fast and relatively inexpensivethwa high degree of
polymorphism, and have shown to be more reprodedithn RAPD-PCR method.
Diversity in clonal size and genetic structure witand between the localities will be
discussed.

Key words: bilberry, genetic, ISSR-PCR method.

34



NJF seminar N° 426, the International Scientifim@oenceVaccinium ssp. and less known small fruit: challenges asikbri
Jelgava, Latvia, October 6 - 9, 2009

FRUITING OF NEW BLACKBERRY AND RUBUSHYBRIDS IN CENTRAL
POLAND
Justyna Wojcik-Seliga
Research Institute of Pomology and FloriculturdaRd

The expieriment was set in Skierniewice, Polangear 2005. 13 new varieties were
planted in Orchard of Pomology. They are new blackbandRubus hybrids: ‘Black
Butte’, ‘Boysenberry’, ‘Chester’, ‘Helen’, ‘Karak8lack’, ‘Kotata’, ‘Loganberry’,
‘Loch Ness’, ‘Loch Tay’, ‘Oregon’, ‘Silvan’ ‘Taybey’ and ‘Tummel’. They are
compared with two standard blackberry varietieska® and ‘Black Satin’. The
collection dates and yielding of these varietiesc@ntral Poland conditions were
checked.

Key words: blackberryRubus hybrids, fruiting.

THE SOURCE OF THE SOURCE - WHAT AFFECTS BILBERRY FR UIT
ANTHOCYANINS
Andreas Akerstrom'’, Asa Forsunf, Kimmo Rumpunen®, Anders Jaderlund®
and Ulla Bang'
Department of Agricultural Research for NortherneSen, Swedish University of
Agricultural Science's Department of Forest Genetics and Plant PhysjplBgedish
University of Agricultural SciencésDepartment of Plant Breeding and
Biotechnology, Balsgérd, Swedish University of Agitural Sciencesand
Department of Forest Ecology and Management, Swvediisversity of Agricultural
Science$

A study conducted in northern Sweden showed thyitdrianthocyanin concentration
(AC) could be found in fully matured bilberries th@ached maturity late in the

season compared with earlier dates (P=0.046). Henvav one of three studied years
AC had decreased at last sampling date. Correlaidd thermal sum an overall

quadratic relationship was found %®.889; P=0.001). AC in the berries varied
significantly (p=0.017) between years. No direatiree was found for this variation

and it was concluded that the variation was pagrobver-time fluctuation due to the
cost of producing secondary metabolites. The effeEttemperature and light on the
AC in bilberries were studied in climate chambedrsgh temperature treatment
yielded higher AC in the berries than low tempemattreatment. A simulated

northern Swedish light resulted in higher AC congglato a simulated southern
Swedish light, indicating that longer days prombigher AC even if the mean

irradiation is equal.

Key words: anthocyanin, bilberries.
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CHEMICAL COMPOSITION OF HIGHBUSH BLUEBERRY CULTIVAR S
Solvita Kampuse®, Elga Sne', Dace Sterné and Inta Krasnova®
! Faculty of Food Technology, Latvia University of aulture,? Faculty of
Agriculture,® the Latvia State Fruit Growing Institute

Selection of blueberries has expanded so far tlwav warieties of highbush
blueberries have reached several hundreds. Parliculvidespread are only
approximately 60. The chemical composition and adulity for processing of
highbush blueberries has been researched quitasexé/, mostly in USA but there
are no such studies and data of blueberries groMzatvia. Therefor¢he aim of this
investigation was to compare biochemical compasitiof different highbush
blueberry cultivars grown in Latvia.

The experiments were done at the Faculty of Foathi@ogy, Latvia University of
Agriculture (LLU), Jelgava, and at Latvia State iFrGrowing Institute, Dobele
during the year 2008. The samples of highbush lelughcultivars were collected
from blueberry collection of Institute of Agrobiatenology (LLU). Contents of
titratable acids, soluble solids, ascorbic acidaltghenols, and anthocyanins of
frozen fruits of highbush blueberry cultivars '‘Ndand', 'Spartan’, '‘Barkeley', Duke',
'‘Chippewa’, 'Bluecrop’, 'Jersey’, 'Blueray’, 'Chandand 'Bluejay’ were analysed.
The cultivars with the highest anthocyanin contgate ‘Northland’ and ‘Jersey’ (in
average 118.73 and 113.76 mg 10%), ghe highest phenol content was detected in
highbush blueberry cultivar 'Spartan' (in averagd.B4 mg 100 @), the highest
content of ascorbic acid was in cultivar ‘Bluejgjn average 11.8 mg 100y the
highest titratable acids content in berries of ieatt ‘Chandler’ (1.35%), and the
cultivar with the highest soluble solids contentsw®uke’ (in average 12.99%
soluble solids).

Key words: Vaccinium corymbosym, ascorbic acid, soluble solids, phenols,
anthocyanins, titrable acids.

VARIABILITY OF THE STRUCTURE OF THE BIOCHEMICAL
COMPOSITION OF THE FRUITS OF THE HIGHBUSH BLUEBERRY
Zhanna Rupasova’, N. Pavlovskij*, T. Kurlovich *, F. P3yatnitsa1, A. Yakovlev?,
A.Volotovich 2, Yu. Pinchukova
Central Botanical Garden of the NAS of Belafi®lessky State University,
3Mogilev State University of food technologies

In this article the values of the coefficients dariation of 30 indicators of the
biochemical composition of the fruits of the bluelpein a three-year cycle of
supervision are presented. Signs with resistanegnsigthe complex influence of
meteorological factors based on the level of the&abdity of traits are designated. On
the basis of the comparative analysis of the awetagriation coefficients calculated
for a varietal row ofVaccinium corymbosum L. during a long-term cycle of
observation it has been established that the paeasnef accumulation of solids,
fructose, total soluble sugars, flavonols, totadflavonols, benzoic acid, nitrogen,
potassium, calcium and magnesium in fruits can leracterized by the smallest
degree of genotypic variability and, consequenty, intervarietal distinctions,
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whereas the content of free organic acids, anthmogaproper and the values of a

sugar-acid index in fruits are characterized by khghest degree of genotypic
variability.

Key words:Vaccinium corymbosum L., cultivars, biochemical composition, fruits.
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