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RABBITEYE BLUEBERRY, AMERICAN CRANBERRY AND LINGONB ERRY
BREEDING IN LATVIA
ESA ZILE NU, AMERIKAS DZ ERVENU UN BRUKLE NU SELEKCIJA LATVIJ A

Alfreds Ripa, Biruta Audri na
National Botanic Garden of Latvia, e-maiiformacija@nbd.gov.lv

Abstract

The purpose of the breeding work was to createtadap the climatic conditions of Latvia and
disease resistant cultivars of rabbiteye bluebévigccinium asheReade), American cranberry
(Vaccinium macrocarpotit.) and lingonberry {Yaccinium vitis-idaed..). The main task was the
breeding of cultivars with large berries, high protivity and different ripening time. Breeding
research has been carried out in National Botaaiti€h of Latvia since 1980. In the work, classic
plant breeding, interspecific breeding and polygyobreeding have been employed, and wild
lingonberry clones were used. The rabbiteye blugbeultivar ‘Salaspils Iztdga’ was selected
from seedlings of open pollination of the cultiv@ifblue’ in 1993 and the cultivar ‘Lielogu’ was
selected from the hybrid (‘Delite’ x ‘Woodart’) s#lengs in 1995. From the hybrid (cranberry
cultivar ‘Franklin’ x lingonberry) seedlings werelscted the cultivar ‘Diztaklene’ in 1997, the
cultivar ‘Salaspils Adis’ in 1996 and the cultivar fha’ in 2006. The lingonberry cultivar
‘Salaspils Raga’ origin of the wild lingonberry clone was selectasl cultivar in 1993; the cultivar
‘Rubina Lase’ was selected in 1988 from open pollination Begsl of the cultivar ‘Salaspils
Ra#ga’, but the cultivar ‘dlija’ was selected in 1995 from open pollinatioredings of the clone
‘Krasnojarska’.

Kopsavilkums

Selekcijas rarkis bija radt ESa zileu Vaccinium asheiReade, Americas lielogu &w®enu
(Vaccinium macrocarpoAit.) un briklenu (Vaccinium vitis-idaed..) sirnes, kas btu piengrotas
Latvijas klimatiskajiem apskliem un slinibu iztuigas. Galvenie uzdevumi bija izveiddirhes ar
lielam ogaim, raigas un ar datliem ierakSaras laikiem. Selekcija tika veikta Naciglaja
Botaniskap darza Latvija kopS 1980. gada. Darhtika izmantota klasisk selekcija, starpsugu
selekcija un polipladija, ka afi izmantoti savvis biiklenu kloni. ESa zileneskfrne ‘Salaspils
Izturiga’ tika izveidota no bivas apputes ‘Tifblue’ &laudZziem 1993. gad bet %irne ‘Lielogu’
tika atlasta no hibrda (‘Delite’ x ‘Woodart’) €klaudziem 1995. gad No hibiida (dZrvegu irne
‘Franklin’ x bruklene) gklaudziem tika atlaga kirne ‘Dizbruklene’ (1997.), ‘Salaspils Ags’
(1996.) un “Tina’ (2006.). Biiklenu &irne ‘Salaspils Raga’ tika atlagta no savvias klona 1993.
gadi. &irne ‘Rulina Lase’ tika atlada 1988. gadl no kirnes ‘Salaspils Raga’ brivas apputes
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seklaudziem, bet1§rne ‘Julija’ tika atlagta 1958. gasl no klona ‘Krasnojarska’ iwvas apputes
seklaudziem.

Key words: clones, clusters, hybrid, phenological phasedination, resistance, upright, vine,
yield.

Introduction

The abundant yields and medicinal properties oflieeies of rabbiteye blueberries, American
cranberries and lingonberries contribute to theufajty of these cultures. The fresh berries of
rabbiteye blueberries contain 16.6 g'laf soluble dry matter, 7.8 g Raf glucose and fructose, to
1.4 g kg" of titrable acid, 0.001 g Kgamino acid. The rabbiteye blueberry berries avalaable
source of physiologically active and mineral subsés (Ripa 1992, Ripa 1998). American
cranberries are characterized by a considerableumimaf biologically active substances. The
content of anthocyans in fresh berries constit0té84 — 0.186 g khand catechines 0.152 — 0.126
g kg*, and vitamin C 0.062 — 0.068 gkgThe fresh berries contain 10.3 — 11.6 ¢ kdf soluble
dry matter, 7.2 — 8.2 g Kgglucose and fructose, to 3.0 g'kgf titrable acid. The berries are a
valuable source of pectin and mineral substanc@sa(R980, Ripa 1996). The berries of the
lingonberry contain 17.7 g Kgof soluble dry matter, 10.37 g k@f glucose and fructose, to 2.11 g
kg! of titrable acid. The lingonberry berries are dumble source of physiologically active
substances and mineral substances (Ripa 1981 eRgal992).

The purpose of the breeding work was to create tadafp climatic conditions of Latvia and
disease resistant cultivars of the rabbiteye blugbé/accinium asheiReade), the American
cranberry Yaccinium macrocarpoiit.) and the lingonberryMaccinium vitis-idaed..). The main
task was the breeding of cultivars with large lesxrhigh productivity and different ripening times.

Materials and methods

In 1983 the ripe berries of the following open paltion clones of lingonberries were gathered:
‘Salaspils Rawa’, ‘Krasnojarska’, and in 1986 the ripe berriestio¢ following open pollination
cultivars of rabbiteye blueberries were gatherdaklite’, ‘Tifblue’. In 1988 — 1989 the self-
pollination and cross-pollination of rabbiteye Hieery cultivars was carried out. During cross-
pollination the cultivar ‘Woodart’ was used as fhalinator. In 1987 — 1990 the cross-pollination
of cranberry cultivar ‘Franklin’ with pollen of lgpnberry clones was carried out. The lingonberry
clones from the wild were distributed in 1980.

During cross-pollination the flower buds were isethby gauze sacs. In each cultivar 30 blooms
were isolated. The blooms were pollinated two dayer their opening. Pollen was collected from
unfolded blooms. The germination capacity of thgmowas determined in a medium consisting
of 1.0 g kg" agar and 15.0 g Kgsaccharose. The berries obtained from open-pttimand cross-
pollination were stored in a fridge and stratifigt six months at +4 °C. The seeds of hybrid
(cranberry cultivar ‘Franklin’ x lingonberry), befo sown, were soaked for 24 hours in a 0.5 kg
solution of colchicine. The seeds were sown in aeigt (pH 3.5 — 4.5) 2 — 3 mm deep and covered
with sand. In the seedling boxes the peat was antigtkept humid at an air temperature of 22 °C.
A month after shoot emergence the seedlings ofitajs blueberries, lingonberries and hybrids
(cranberry x lingonberry) were planted in acid patad distance of 5 x 10 cm and later replanted in
a permanent place at a distance of 2 x 1 m.

The soil for planting the rabbiteye blueberry seg of open- and cross-pollination was sandy
clay, soil reaction neutral to slightly acid (pH K€ 6.1). The soil had a high level of organic
matter (11.3 g k§), and total nitrogen (0.3 g Kijthe level easily absorbed potassium was medium
(0.01 g k@) and that of phosphorus was high (0.024 g kgil), the level of replaceable calcium
was 0.279 g kg soil. The level of trace elements (copper, bonam) in the soil was sufficient, i.e.
0.0003, 0.0001 and 0.0040 g “kgsoil, respectively. Since 1992 each spring (in May
supplementary fertilizers have been cultivated adothhe seedlings superphosphate 70.0 — 80.0 kg
ha', potassium sulphate 20.0 — 30.0 kg"h#@he soil for planting the lingonberry and hybrid
(cranberry x lingonberry) seedlings was 20 — 30tlsitk acid sphagnum peat (pH KCI 2.3 — 2.6).
The peat had a high level of organic matter (87%.9 g kg), and total nitrogen (1.1-1.5 g 'Ky

the level of easily absorbed potassium was high6@®-0.148 g kg soil) and that of phosphorus
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was medium (0.014 — 0.017 gkgoil), the level of replaceable calcium was 0.689.290 g kg
soil. The level of trace elements (copper, boron)iin the peat was sufficient, i.e. 0.0003, 0400
and 0.0016-0.0080 g Kgsubstrate, respectively. The lingonberry and Hyb@ranberry x
lingonberry) plants had been grown using organithoes.

During the growing period the following qualitiesere determined: growth rhythm (phenological
phases), the colour, shape, and quality of thadsenhe yield of berries, the weight of berrids t
frost and disease resistance of plants.

Results and Discussion

The rabbiteye blueberry cultivar ‘Salaspils I1z¢at was selected from seedlings of the open
pollination of the cultivar ‘Tifblue’ in 1993.

‘Salaspils Iztutga’. Shrub: upright, vigorous, the ten years old $hisiabout 1.5 m high and 1.4 m
wide, open spreading, tolerates -36 °C, producthe average yield of berries in 14 years was 3.06
kg per shrub. The leaves are small (the length-5661 cm, width 2.4 — 2.7 cm), bright green,
elliptic. The raceme is loose cluster, in the dustre 7 — 37 flowers. The flowers are small, white
with medium anthocyans paint. The berries are nmedihe length 1.0 — 1.3 cm, diameter 1.3-1.6
cm, the weight of one berry 1.2 — 1.8 g), dark byeod quality, round-oblate, and ripens about 22
July.

Figure 1. Rabblteye queberry cultlvar ‘Salaspsifiga’

The rabbiteye blueberry cultivar ‘Lielogu’ was sghkxl from hybrid (‘Delite’ x ‘Woodart’)
seedlings in 1995.

‘Lielogu’. Shrub: upright, vigorous, the 10 yeadsl gshrub is 1.8 m high and 1.75 m wide, very
productive, the average vyield of berries in 9 yegas 6.05 kg per shrub, tolerates -34 °C. The
leaves are medium (the length 6.6 — 7.1 cm, wid2h-33.6 cm), bright green, elliptic. The flowers
are medium size, white with medium anthocyans pdiheé raceme is loose cluster, in the cluster
are till 39 berries. The berries are large (thgtlerL.0 — 1.2 cm, diameter 1.5 — 1.6 cm, the weight
of one berry 1.7 — 2.0 g.), aromatic, light bluepd quality, ripens about 20 July.

The vegetation period for the rabbiteye bluebeutyivars ‘Salaspils Iztdga’ and ‘Lielogu’ started
depending on the year's climatic conditions fromrinf4™ to 28", when the average air daily
temperature was above 4.7 °C, bud swelling contirsueveek, after that the buds began to dehisce
and green leaves appeared. In the beginning of Magn the average air daily temperature is
above 10 °C and the positive temperature sum is-1280 °C, the flower buds begin to swell.
Depending on the vegetation period and the avesgaaily temperature the rabbiteye blueberry
cultivars ‘Salaspils Iztiga’, ‘Lielogu’ begin to flower from the 17 to 23% of May and lasts 22 —
27 days. During the period of flowering the sunpositive temperatures is 220 — 550 °C. The first
berries of the cultivars ‘Salaspils Iziga’ and ‘Lielogu’ ripen from 28 to 22 July.
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From the hybrid (cranberry cultivar ‘Franklin® xnjonberry) seedlings the cultivars ‘Salaspils
Agras’ (in 1996), ‘DiZzbiaklene’ (in 1997), and ‘Tha’ (in 2006) were selected.

‘Salaspils Agas’. This cultivar produces large to medium berrige length 1.5 — 1.8 cm, the
diameter 1.4 — 1.8 cm, the weight of one berry2—12.0 g). The berries are round, dark red, ripen
very early. Fine textures vines produce short ugpsighat are capable of good production, the
average vyield of berries was in 6 years 3650 kg fiae elliptical leaves are medium large (the
length — 9 — 12 mm, the width — 3 — 5 mm), brigheemn. The buds of the top of uprights are
vegetative-generative. The raceme is intercalangtef, in the cluster are 1 — 9 flowers. The
flowers are light red. The berries cluster is lgdsdhe cluster are 1 — 5 berries.

‘Dizbruklene’. The berries are exceptionally large (thegth — 1.8 — 2.1 cm, the diameter — 1.4 —
2.0 cm, the weight of one berry — 1.7 — 2.4 g) kisit red, round to oval. The berries ripen very
early. This productive cultivar produces coarseesiwith medium high uprights, the average yield
of berries in 6 years was 2810 kg'h@he elliptical leaves are medium large (the lantd — 11
mm, the width — 4 — 5 mm), bright green. The budstlee top of uprights are vegetative —
generative. The raceme is intercalary clusterhéndluster are 1 — 8 flowers. The flowers are light
red. The berries cluster is loose; in the clusterla— 6 berries.

‘Tina’. This cultivar produces red, round exceptionkdrge berries (the length — 1.6 — 1.8 cm, the
diameter — 1.3 — 1.6 cm, the weight of one berry.4-— 2.2 g). The berries ripen early. The
moderately vigorous vines produce short uprights blave consistently large yield, in 6 years the
average yield of berries was 4530 kg'h#@ihe elliptical leaves are medium large (the langtlO-

11 mm, the width — 4 — 5 mm), bright green. Thesod the top of uprights are vegetative-
generative. The raceme is intercalary clusterhindluster are 1 — 8 flowers. The flowers are light
red. The berries cluster is loose; in the clusterla— 6 berries.

5'—: . e
lingonberryifia’

Figure 2. Hybrid cranberry x

The vegetation period of the hybrid cultivars ‘Splids Agis’, ‘Dizbruklene’, and “Tina’ started
from 28-th April to 18-th May, when the averagelyglair temperature was 4.4 °C. The growth of
shoots began from 11-th to 28-th of May. Buds foignihe uprights were the first ones to grow.
After opening of the buds the first thirty five dathe uprights growth was intensive. During that
time their length reached 3.0-7.0 cm.

At the end of May, when the average daily air terappge was over 10 °C and sum of positive
temperatures exceeded 412 °C, the buds of the hiprigegan to swell and the flower buds
emerged. Hybrid cultivars under trial began to #ovirom 14" June to 8 July and continued for
30 — 35 days. The flowering period of each flovestéd for 15 — 17 days.

The ripening of the berries depends on cultivampprties and the average daily air temperature
during the vegetation period. The first berriesghd very early hybrid cultivars ‘Salaspils Agr
and ‘Dizbiiklene’ ripened from Septembef & 11", and of the early hybrid cultivar tia’ — from
September Bto 15",

The lingonberry cultivar ‘Salaspils Rigd’ originated from a clone found inld&/u forestry (Talsi
region), selected as cultivar in 1993 (Audi 1996).
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‘Salaspils Raiga’. Vigorously growing, upright, compact shrub (ma&plant height 16 — 35 cm),
with moderate plant spread (rhizome productiongves are dark green, medium size (length 1.6 —
2.2 cm, width 0.7 — 1.1 cm).

This cultivar has only one pronounced blooming geéifmiddle of May — beginning of June), the
second blossoming is sparse. Flowers are set inumesize clusters (2 — 12 flowers) or alone.
Flowers are white or white with anthocyan paintrrigs ripen in the end of August — beginning of
September. Fruit clusters are medium size (2 —tfids). Berries are deep red, roundish, medium
size (0.21 — 0.31 g), length 0.7 — 1.1 cm, diameétér— 1.0 cm. The cultivar is productive — fruit
yield of mature plants — 90 — 180 g per plant. Thkivar is winter hardy and showed relatively
high resistance to “little leaf disease”.

. m = -

Figure. Lingonberry uIar ‘alaspl R )

The lingonberry cultivar ‘Ruima Lase’ was selected in 1988 from open pollination Begsl of
‘Salaspils Raiga’'.

‘Rubina Lase’. It is vigorous, upright, compact shrub with decate plant spread. Mature plant
height 20 — 30 cm. Leaves are light green, medize ($ength 1.8 — 2.6 cm, width 0.8 — 1.4 cm).
This cultivar has the ability to bloom twice in @son, but the second blossoming is sparse. More
intensive second blossoming was observed in thesyghen the first blooms were damaged by
frosts. The average first blossoming period ishi@ middle of May — beginning of June, but the
second — end of July — beginning of August. Flowames set in medium size clusters or alone.
Flowers are white with anthocyan paint, larger tliewers of other cultivars. The first berry crop
ripens in the beginning to middle of August, bué thecond crop — in the end of September —
beginning of October. Fruit clusters are mediune g2 — 9 berries). Berries are very deep red,
drop-like, medium size (0.30 — 0.42 g), length £.2.3 cm, and diameter 0.8 — 1.0 cm. Berries
yield 35 — 200 g per plant. The characteristicidisive feature of ‘Ruima Lase’ from other
lingonberry cultivars is their relatively light anir of leaves contrasting with very dark berriex] a
an unusual crop-like form of berries. The cultivamwinter hardy and showed high resistance to
“little leaf disease” (Audtia, 2004).

The lingonberry cultivar @lija’ was selected in 1995 from open pollinatioredkngs of the clone
‘Krasnojarska’.

‘Jalija’. It has compact, 13 — 20 cm high shrub witbderate plant spread. Leaves are dark green,
medium size (length 1.7 — 2.1 cm, width 0.6 — In®.cThe cultivar has only one pronounced
blossoming period (middle of may-beginning of Jufddwers are set in medium size clusters (2 —
13 flowers) or alone. Flowers are white with antfetpaint. ‘dilija’ is an early ripening cultivar —

in the end of July to beginning of August. Berragge dark red, roundish, medium size (0.20-0.39
0), length 0.6 — 1.0 cm, and diameter 0.7 — 1.0Fnuit yield 21 — 92 g per plant. This cultivarals

is winter hardy, and showed high resistance tdélleaf disease’ (Audiia, 2004).
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Conclusions

The highly productive and cold resistant cultivafgabbiteye blueberries ‘Salaspils |2ga’ and
‘Lielogu’ were selected.

The highly productive hybrid (cranberry cultivarrdnklin’® x lingonberry) cultivars ‘Salaspils
Agras’, ‘Dizbriklene’, and “Tha’ were selected. These very early and early igecultivars have
large and very large berries.

The highly productive and disease resistant culiivaf lingonberry ‘Salaspils Raga’, ‘Rubina
Lase’ and ‘dilija’ were selected.
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VOLATILE PROFILES OF EUROPEAN BLUEBERRY: FEW MAJOR PLAYERS, BUT
COMPLEX AROMA PATTERNS
EIROPAS MELLE NU AROMATS: DAZAS GALVEN AS SASTAVDALAS, BET
DAUDZVEID IGS KOPEJAIS AROM ATA SASTAVS

Jens Rohloff, Rolf Nestby, Arnfinn Nes®, and Inger Martinussert
The Plant Biocentre, Department of Biology, NorveegUniversity of Science and Technology (NTNU), N-
7491 Trondheim, Norway, e-maiéns.rohloff@bio.ntnu.rno
“Bioforsk Grassland and Landscape Division, Norwedjisstitute for Agricultural and Environmental
Research (NIAER), N-7500 Stjgrdal, Norway;
3Bioforsk Arable Crops Divisio\IAER, N-2849 Kapp, Norway;
“Bioforsk Arctic Agriculture and Land Use DivisioNJAER, N-9269 Tromsg, Norway

Abstract

As part of a project on cultivation and industradploitation of European Blueberrydccinium
myrtillus ) started in 2008, berries from different wild p&ions from South, Mid and North
Norway were investigated. One aspect of fruit quatinalyses was to identify and describe
blueberry aroma profiles. Volatiles were extradbgdheadspace solid-phase microextraction (HS-
SPME) and analysed by gas chromatography/ mastgepetry (GC/MS). A total of 132 potential
aroma volatiles could be detected, of which 99cstmes were identified based on MS database
search and retention indices, also comprising arongact compounds not being described in
blueberries earlier. Detected aliphatic and ararnatructures belonged to different chemical
groups such as alkanes, acids, alcohols, aldehgdess, ketones and mono- and sesquiterpenes.
Ten major compounds (mostly,C G- and G-structures) accounted for averagely 65-75 %
relative amount of all detected peaks. However, SPBAE analyses revealed complex volatile
profiles including terpenes (23 compounds, @gymene, 1,8-cineole, linalool) and aromatic
structures (10 compounds, e.g. benzaldehyde, dibpzoate, 2-phenylethyl acetate, benzyl
benzoate), which contribute to the characteristit ffavourful blueberry aroma.
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