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Abstract

Wild berries are a characteristic part of Northeature and a particular speciality of Nordic
countries. Wild berries are also a rich and valeabkource that has not yet been exploited in a
satisfactory level. Approximately 90 — 95 % of tlukole wild berry crop yield is left unpicked in
the Nordic forests every year. The challenges dfl vieerry utilization are similar in Nordic
countries - the logistics of berry picking includitraceability, fragmented sector structure as well
as the high share of unprocessed raw material porexThe Nordic project focusing on bilberry
(Vaccinium myrtilluy “Bilberry: Towards functional food markets” (208672009) is a part of the
New Nordic Food programme funded by the Nordic iratmn Centre. The programme aims to
enhance cooperation and innovation among compdhasutilize the natural resources of the
Nordic countries. The aim of the project is to iy wild berry production and utilization in the
Nordic and global market. To achieve this goal awpnek between the Nordic experts presenting
the different fields of the wild berry sector haseh established. The project has focused on
marketing research, quality issues, biodiversity ghe traceability of wild berries; especially the
bilberry. The results of the marketing survey wpublished in November 2008. The aim of the
survey was to generate an overall picture of thepamies working with wild berries in Nordic
countries and to gather information on the existeaond willingness of the berry companies to
cooperate in wild berry supply, logistics, markgtiend research and development. According to
the results, a general agreement for the needapéased cooperation at the Nordic level was
highlighted.
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Kopsavilkums

Savvdas ogas ir Skandimijas dabas rakstiga sastvdda unipaSa Ziemalstu dabas artiba.
Savvdas ogas ir arbadits un \értigs resurss, kaslinav izmantots apmierin@3imen. Aptuveni
90 — 95 % no visas saveas ogu raZzas Zierhalstu mezZos katru gadu paliek nefkias. Savvias
ogu izmantoSanas pr@bhas Skandifvijas valsts ir idzigas - ogu sa@k3anas lgistika, ietverot
izprti, sadrumstaloto sektora strakli, ki af lielu ddu neaps@datas izejvielas ekspait
Ziemdvalstu projekts koncer@jlas uz melleem (Vaccinium myrtillus) ,Mellenes: cé uz
funkcioralas gartikas tirgu” (2007 — 2009) un ir ¢&mno jauAs Ziemévalstu f@rtikas programmas,
ko finan€ Ziemdvalstu inowcijas centrs.

Programmas @rkis ir veicirat sadariibu un inowciju starp uaémumiem, kuri izmanto dabas
resursus Zienjgalsts, ki af uzlabot savvi@s ogu razoSanu un izmantoSanu Zigailefs un
Pasaules tiry Lai sasniegtu So &rki, jakoope€gjas starp Ziemealstu ekspertiem, kas nodarbojas
ar dazdiem @Etijumu virzieniem par savvas ogm. Projekts ir @rsts uz tirgus §iumiem,
kvalitates jaujumiem, biolgisko daudzveitbu un savvias ogu, it sevi§, mellequ izpeti.
Marketinga aptaujas rezatt tika publiccti 2008. gada novemibr Aptaujas rarkis bija iegdit
vispargju priekSstatu par komapijam, kas stida ar savvéas o@m Ziemdvalsis un apkopot
informaciju par uaémumu gataibu sadarboties saviaes ogu piegde, logistika, tirdznieaba,
pétnieaba un atistiba. Balstoties uz iegajiem rezulitiem, tika paakta vis@réja vienoSaas par
stiprakas koopeicijas nepiecieSathu Ziemévalstu imern.

Key words: bilberry, quality, marketing survey, new nordiotb

Introduction

Bilberry (Vaccinium myrtillusL.) belongs to the most important wild berriesniorthern Europe
and is recognized for its bioactive properties (eaal. 2005, Canter & Ernst 2004). Wild berries
are a valuable part of European nature and traditio the northern and eastern parts of Europe
wild berries grow abundantly and in these areagtbleing of wild berries and mushrooms is an
important recreation for people. About half of thidd berries are picked for personal consumption
and the remainder are used for commercial utitiratin these areas wild berries are a speciality,
which could be utilised and marketed notably beffée average bilberry yield in Scandinavia has
been estimated to be over 500 million kg per ygam which only 5 — 8 % is used (Salo 1995).
Wild berries are an excellent source for functidioald that should demand a higher valuation and
product development in Europe. Nowadays, the biggms of wild berries picked commercially in
North Europe is exported as frozen unprocessednatgrial to East Asia or the Central-European
food industry. China and Japan are the biggestrewfeEuropean wild berries, a market of which
is increasingly focused on health products. Thel wigrry industry in Europe is typically fairly
small and fragmented. One problem is that the drwild berry crop yields vary markedly in
different areas and the yield estimates of the txaye been inaccurate with the present methods.
In addition, to better utilise the valuable raw eral more knowledge on the uniform quality of
wild berries growing in different areas is needBg.characterising the attributes of the growth
areas of the best wild berry crops, would providgustainable and natural ways to improve the
future prospects of wild berry production in a ajiagy climate. Moreover, sustainable methods for
improving the logistics of wild berry picking woulte needed. A Nordic project focusing on the
bilberry (Vaccinium myrtillu} “Bilberry: Towards functional food markets” wagtiated in 2007.
The project is a part of the New Nordic Food progree funded by the Nordic Innovation Centre.
The programme aims to enhance cooperation and atioovamong companies that utilize the
natural resources of the Nordic countries. The aimthe project is to improve wild berry
production and utilization in the Nordic and globalrket. Three work packages including
networking, marketing research and quality aspeste been the basis of the project to achieve the
stated goal. The general scheme of the projecesepted in figure 1.
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Figure 1. A general scheme of the Nordic bilbemgjgct.

Networking. The bilberry project is co-ordinated thyg University of Oulu, Finland, and the other
participants are the Arctic Flavours Associatiord aiTT Agrifood Research Jokioinen from
Finland, the Nordic Gene Bank (NordGen), the Swedimiversity of Agricultural Sciences
(SLU), Bioforsk, the University of Tromsg and Bt from Norway and the Agricultural
University of Iceland. There are also some compaaie other institutions as network partners of
the project. During the project, information gadttbion companies dealing with wild berries in
Nordic countries was listed.

The bilberry project organized the Nordic wild lyeseminar at the University of Oulu, Finland on
6"-7" November 2008. In the seminar, there were alt@yeiB participants from Finland, Sweden,
Norway, UK, Canada and Japan. The participants wegreesentatives of research institutes, wild
berry companies and other related organizations.tWo-day program consisted of presentations
on health and quality issues, marketing and th@ymibdevelopment of Nordic wild berries. A
panel discussion with the title: “Wild berry prodion in the northern areas — Guidelines for the
future” was held at the end of the seminar. Indisgussions, increased co-operation between all
interested parties in the wild berry sector was leasjsed. The general consensus was that in the
future, there would be a need for a joint orgaiisate.g. Nordic Wild Berry Association) to
maintain the established networking and productiigcussions via the general meetings and
mailing lists.

Marketing survey. The aim of the marketing surveyswirst of all to generate an overall picture of
the rather heterogeneous and large group of Nardimpanies working with wild berries —
especially bilberries. Another aim was to gathdornmation on how the companies feel about
certain issues related to the wild berry sectay, i€.companies have problems in gaining enough
wild berries. A special emphasis was given to coafpee actions between the companies. The aim
was to find out whether, and to what extent, thenganies are willing to cooperate in order to
reach some of their common goals and what arerdes af business that they consider worthwhile
to cooperate in. The common goals include wild Yosupply, logistics, marketing and research
and development. The survey was carried out in 20R@08. First task was to gather information
from the Nordic companies dealing with wild berrigbe eight page questionnaire was delivered
to 1300 companies, 200 of which were Finnish, "é@dsh and 350 Norwegian. The results were
analysed, compiled and first published in the Nordiild Berry Seminar at Oulu, Finland in
November 2008 and afterwards also as a printedtrépaassilta et. al., 2009). The results of the
survey shown that Nordic wild berry companies aeificreased co-operation in Nordic level
concerning several common issues. For instancatiogea uniform traceability system for all
Nordic countries in wild berry picking was suppakte Most of companies also supported the
development of common Nordic wild berry brand ia thture.
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Quality research. The most important issue foriégras a raw material for the functional food
market is the quality characteristics of the frituit quality is a consequence of proper fruit
development, which is a complicated biochemicalcpss and, to a great extent, genetically
regulated. However, also environmental factors saschght conditions and temperature affect the
ripening process, and the yearly fluctuations cdluénce the content of secondary metabolites in
ripening fruits (Akerstdmet al. 2009). In terms of bilberry production, more knedde on the
factors affecting the ripening process and quaditithe fruit is needed. In the Nordic Bilberry
project, quality research is going on in severalaar The effect of the growth conditions (day
length and temperature) has been studied in aatl@utrexperiment in a phytotrone using clonal
material (Martinussert al. unpublished). Additionally, bilberry samples frorarious altitudes
have been collected as well as berry samples friais tn controlled environments. Also bilberries
from different latitudes that have been growinghe same growth conditions for several years
have been analysed (Akerstromb al. unpublished). Moreover, molecular level study te t
regulation of bilberry fruit development has reeshhew information on transcription factors that
are necessary for fruit ripening and also aboutatt®umulation of anthocyanins - the important
pigments and antioxidants (Jaaketaal. unpublished).

In the project, bilberry clones have been colledtedn all Nordic countries. The samples are
presently in the tissue culture, and they will kenfed in the test field of the University of Odér
further extend the clone collection for future @®d purposes. One task of the project was to
optimise a method for bilberry diversity analydibe retrotransposon based method has shown that
genetic diversity exists between and among theebijbpopulations from different regions and
origins (Antoniuset al. unpublished).

At present, a poor knowledge of the genome of tifleetyy or otherVacciniumspecies is the
limiting factor for many applications. A better kmiedge of the bilberry genome could be utilised
in determining the origins of small fruits for matkhg purposes. Increasing berry imports and
exports have demonstrated the need for new mettwodenfirm the origin of the raw material.
Moreover, one major problem in the global wild lyemarkets is that the final products may also
contain other berry or plant species than what esntroned on the product label. In the Nordic
bilberry project a bilberry fruit specific EST-lidwry is under construction, with 454-sequencing
technology (Roche Diagnostics). Moreover, a new DObiel method for authenticity analyses of
wild berry species has been developed (Jaakadh unpublished).

Conclusions

The Nordic bilberry project has reached most of rgsults that were set at the beginning of the
project. The project has shown that with co-opemaaind concerned and active participants it is
easier to achieve the desired goals. The markstingey among the companies dealing with wild
berries gives a fresh overview on the prospecth®fNordic wild berry business. The scientific

efforts in the project are shedding light on thaeg& environment interaction related to the quality
issues of the bilberry. These results are to sortent applicable to other wild berries also.

Moreover, the networking and discussions betweenirtterested participants of the whole wild

berry sector have emphasised the need for incraasethational co-operation and created new
ideas for future activities. However, the long techallenges in the wild berry sector still need
additional brainstorming, research work, produsteli@oment, customer surveys and action.
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Abstract

The objective of our research was the study ofsgreific and structural diversity of phytophages
in honeysuckle plantations and the generalizatiboptimization system of their phytosanitary
condition. The phonological observations on theettgyment of the host plant and phytophages
were carried out in 2005 — 2008 in plantationshef Institute of fruit growing Minsk region. The
pest records were kept every 10 days, starting «itids breaking» on not less than 10 bushes of
every variety. The experiments on the evaluatiorthef efficiency the biological preparations
against the main honeysuckle phytophages were gatistrad in 4 times repetition (3 bushes per
repetition). The biological preparations againgt ttominant pest species were applied during the
most vulnerable development periods for the noxagsnisms.

It has been determined that the main pests botbcbyrrence and number in the honey suckle
plantations of Belarus are honeysuckle — cerealdaplikhopalomyzus lonicera8iebold, rose
leafroller - Archips rosanal., bud codling moth Spilonota ocellanaDen. et Schiff. Sporodic
damage is caused by spider mit€etranychus urtica&och. and the European fruit lecanium -
Parthenolecanium corni corni Bouch. Among three being studied (‘Goluboe vereten
‘Vasilievskaya’ and ‘Lakomka’) the variety ‘Lakomkis less damaged by pest infestation. Also
this variety was not damaged by the specializeagysurckle pest — honeysuckle - cereal aphid.

It has been determined that the biological prefmrataciturine, ps, titre 45 — 60 mird sporé’s g
manufactured based @acillus thuringiensis, var. darmstadiensiérainNe 24 — 91 at the Institute
of Microbiology National Academy of Sciences of &eis and the Institute of plant protection at
the rate of application 6 | Halecreases the rose leafroller caterpillars nurbpebout 42 — 55 %.
The efficiency of the experimental batch of theldmgcal preparation lecanicil application also
produced in Belarus based on the fungasanicillium (Verticillium) lecaniiZimm.) Zare et W.
strain BL-1 6 | ha against honeysuckle-cereal aphid eventes a decofad2 — 142 %.

Kopsavilkums

So Etijumu nerkis bija izgEtit édans sausserza kaklu daudzveitbu planicijas un apkopot datus
par to fitosanéras siticijas optimizcijas iespjam. Saimniekauga un kaklu fenolgiskie
noverojumi tika veikti no 2005.1Hz 2008. gadam Adkopibas Instiita planicijas Minskas
apgabal. Kaitekli tika uzskaitti ik pec 10 die@am, sskot no pumpuru plaukSanadzés ne maak
ka 10 kimiem no girnes. Bioprepatu efektiviites @tjumi pret nozmigakajiem &dana
sausserza kaitliem tika veikticetros atkrtojumos pa 3 Kimiem katé atkartojuma. Bioprepadti
tika pielietoti kaitga organisma visjatakaja atfistibas fize.

Skaita un izplabas zha noZzmigakie édank sausserza kaili Baltkrievija bija graudaugu laputs -
Rhopalomyzus lonicerggiebold, roZu lapu t)s - Archips rosand.. un pumpuru kode Spilonota
ocellanaDen. et Schiff. Atsevigos gadiumos posga bija af tiklerce Tetranychus urtica&och.
un Parthenolecanium corni corniBouch. Starp 18 [Etitajam &irnem (‘Goluboe vereteno’,
‘Vasilievskaya’ un ‘Lakomka’), vismak kaiteklu bogjumu bija %irnei ‘Lakomka’. So Eirni
nebofija af specifisks sausserzu kalis — sausserzu-graudaugu laputs.
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