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Clones of wild cranberry (Oxycoccus palustris Pers.) with different leaf, shoot and fruit properties were identified
in natural habitats and described in 1995-1999. A total of 99 clones were propagated and cultivated in the field collection
of Kaunas Botanical Garden of Vytautas Magnus University. Cranberry list of descriptors was supplemented and updated.
It was established that the most of properties maintained their stability under the same growth conditions of clones. The
early and late phenotypes were distinguished according to the phenological phases, and clones with large fruit and high
yields selected.
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Introduction
Wild cranberry (Oxycoccus palustris Pers.) is one
of the most valuable wild berry plants in Lithuania.
This species distinguishes itself for high intraspecific diversity. Researchers described cranberry clones
growing in the same bog, however, differing mostly in
berry size, colour and shape (Rozanova 1934, Lekavièius, Butkus 1972, Cherkasov 1975) or shoot length
and diameter predetermined by the ecological and
phytocenological conditions (Stackevièienë, Labokas
2000). It was noted what contents of organic acids in
the berries of early clones is lower in comparison with
berries of late clones (Krasnov, Orlov 1991). Through
cultivation of vegetatively propagated clones it was
observed that the stability of their morphological properties is different (Gronskis, Liepniece 1989).
H. Vilbaste made a description of different forms
of Oxycoccus palustris (Ruus, Vilbaste 1968). In Estonia the large-fruited and high-yielding clones selected from clone collection, became the first Estonian
cranberry cultivars (Paal 1992).
The aim of this work was to study morphological
diversity of wild cranberry, identify the major properties characterising cranberry and determine stability
of these properties through cultivation under the same
conditions as well as select clones with stable and
valuable properties.
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Materials and methods
The clones of wild cranberry with different morphological properties of leaves, stems and berries were
found and described in the strict state reserves (Kamanos, Èepkeliai and Þuvintas) as well as in the raised
bogs of Ignalina, Jurbarkas and Ðvenèionys districts
during the field trips in 1995-1999. The collected cranberry stems and shoots were used for the vegetative
propagation. The plants were planted in the field collection of Kaunas Botanical Garden of Vytautas Magnus University. The upper soil layer of the field collection was acid peat (pH 5.1) of 50 cm in depth, taken from the raised bog. At present time there are 99
clones of wild cranberry in the field collection. 49 of
them were fruited during 2000-2003. Characterisation
and evaluation of cranberry clones were based on our
previously developed list of descriptors for cranberry
(Budriûnienë 1997) as well as other sources (Plekhanova, Zamorskaja 1993). For the morphological characterisation stems, leaves and berry properties per
clone were used: leaf size, shape, shape of leaf apex
and base, leaf margin bending, colour of a fully opened
flower, colour of filament, length of peduncle, bract
attachment position, berry size, shape, colour, coloration pattern, wax layer brightness, calyx remnant shape,
sepal size, fruit-stalk attachment position and berry
apex shape, berry cross-section shape, flesh colour,
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It was observed that in the natural habitats some
of cranberry morphological properties vary seldom and
within a very narrow range. Therefore, it is difficult
to identify the differences. These properties are plant
height, stem colour, diameter and pilosity and leaf
colour and pilosity. The other group of properties includes the ones, which are difficult to estimate during the field trip, because they are related to plant
seasonal development phases. For instance, it is difficult to estimate flower properties of clones growing
in different localities as well as the colour of fully ripe
berries and intensity of a waxy layer. Differences in
these properties become much more evident while
cultivating plants in the same place, under the same
conditions. That was the reason for the corrections
to the list of descriptors, published earlier (Budriûnienë 1997), with new descriptors or their values.
The research results confirmed the statement that
clones distinguishing themselves in natural habitats
are not ecotypes, morphological differences of which
are caused only by the different growth conditions.
In comparison to the natural bogs, plants grown in the
field collection distinguished themselves for larger and
thicker leaves, bigger berries, which is predetermined
by better growth conditions in the field collection.
Similar leaf and stem morphological changes after introduction into cultivation were observed by the other researchers (Cherkasov et al. 1981, Vakhrameyeva
1982). However, the other morphological properties 
leaf shape, berry shape, colour and coloration pattern,
etc.  remained unchanged. The relative difference
between berry size of separate clones remains as well.
Clones, which distinguished themselves for large berries among others in the wild, did so in the field collection. And those with small berries in the wild, remained with small or medium size berries in the field
collection. Correlation coefficient r were calculated to
indicate the relation between size of berries in the wild
and in the collection. This coefficient was high and
equal 0.79 (Figure 1). An average berry weight (1.201.32 g) in some clones approaches to that of the largefruited cranberry cultivars.
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berry taste. Other researchers (Lekavièius, Butkus
1972, Cherkasov 1975, Novy, Vorsa 1995) for clone characterisation mostly use berry size, shape and colour.
There are some attempts made to find out the relations
between cranberry ploidy level and leaf dimensions
(Ravanko 1990).
Susceptibility to diseases, overall view of plant
coverage, berry yield per area covered and phenological rhythmicity were also investigated.

Figure 1. Mass of a berry: 1 - in natural habitat, 2 - in field
collection in 2001.

A comparison was made between the morphological properties of plants in the wild and these in the
field collection, it should be noted that the most stable remained both leaf and berry shapes. Differences
in leaf size estimation could be caused by the occasional measurement of leaves on different shoot types
 runners in the bog and uprights in the field collection. The former ones were mostly collected for the
propagation, while in the field collection uprights were
collected, because their properties could be compared
more exactly.
Differences in the estimation of berry size, colour
and coloration pattern mostly are related to the different degree of berry ripening during field trips. However, an overall comparison of all morphological properties allows concluding that most of the clones maintain their leaf and berry properties unchanged under
the same growth conditions.
The differences between clones were revealed
during the investigations, which had been not observed while collecting the material, e.g., differences
in phenological rhythmicity. Early and late phenotypes
were distinguished according to the duration of phenological phases (Figure 2 and Figure 3). The difference between the beginning of phenological phases
in spring (between the beginning of shoot growth and
budding) reached 3-9 days. Further the difference increased and amounted to 10-18 days at the beginning
of flowering and mass flowering. The difference of the
beginning of mass berry ripening time was 7-13 days
in different clones. A lot of clones were at the intermediate position according to phenological rhythmicity.
Some of the clones in the field collection distinguished themselves not only for the large berries, but
also for high yield. Those are promising for the breeding purposes.
A wide range of resistance to diseases was revealed cultivating many clones on a small area  from
almost undamaged plants to actually dead ones.
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Figure 2. Phenology of the early cranberry phenotypes.
Number of days: 1 - since the beginning of shoot growth until
the beginning of budding,
2 - since the beginning of budding until the beginning of flowering,
3 - since the beginning of flowering until the beginning of
mass flowering,
4 - since the beginning of mass flowering until the beginning
of berry ripening,
5 - since the beginning of berry ripening until the beginning
of mass berry ripening,
6 - since the beginning of mass berry ripening until the beginning of autumn colour

Figure 3. Phenology of the late cranberry phenotypes.
Number of days: 1  since the beginning of shoot growth
until the beginning of budding,
2  since the beginning of budding until the beginning of
flowering,
3 - since the beginning of flowering until the beginning of
mass flowering,
4  since the beginning of mass flowering until the beginning of berry ripening,
5  since the beginning of berry ripening until the beginning
of mass berry ripening,
6  since the beginning of mass berry ripening until the
beginning of autumn colour

The analysis of chemical composition of the berries of different clones was conducted and it was confirmed that the amounts of some chemical substances
are very different. The amount of saccharose changed
from 0,06 to 0,49 %, the amount of vitamin C changed
from 10,9 to 19,9 mg%, and that of anthocyanins
changed from 12,82 to 109,77 mg/100g.
It was observed that the rot less damages clones
with the darkest coloration of berries, than those with
light pink berries. That could depend on the contents
of anthocyanins, which is up to 10 times higher in
the dark red berries than in the light pink ones.

4. The clones with large berries and high yields
have been selected in the field collection of wild cranberry clones.

Conclusions
1. Among cranberry descriptors the most important are leaf, flower and berry properties.
2. Cultivating the clones of wild cranberry in the
field collection revealed their most stable properties
 the shapes of leaf and berry.
3.The clones of wild cranberry differentiate much
according to the time and duration of phenological
phases. The early and late phenotypes have been
selected.
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ÔÅÍÎÒÈÏÍÛÅ ÑÂÎÉÑÒÂÀ ÊËÎÍOB ÊËÞÊÂÛ ÁÎËÎÒÍÎÉ (OXYCOCCUS
PALUSTRIS PERS.). È ÈÕ ÑÒÀÁÈËÜÍÎÑÒÜ.
Ð. Äàóáàðàñ, Ë. ×åñîíåíå
Ðåçþìå
Â òå÷åíèå ýêñïåäèöèé, ïðîâåäåííûõ ñ 1995 ïî 1999 ãîäû â Ãîñóäàðñòâåííûõ çàïîâåäíèêàõ è âåðõîâûõ áîëîòàõ
Ëèòâû, áûëè îáíàðóæåíû, îïèñàíû è ñîáðàíû íàòóðàëüíûå êëîíû êëþêâû áîëîòíîé, ðàçëè÷àþùèåñÿ
ìîðôîëîãè÷åñêèìè õàðàêòåðèñòèêàìè ëèñòúåâ, ñòåáëåé è ÿãîä. Â ïðîöåññå âûðàùèâàíèÿ ñîáðàííûõ îáðàçöîâ â
êîëëåêöèÿõ Êàóíàññêîãî áîòàíè÷åñêîãî ñàäà, óíèâåðñèòåòà Âèòàóòàñ Ìàãíóñ äîïîëíåí ñïèñîê ïðèçíàêîâ,
õàðàêòåðèçóþùèõ ìîðôîëîãè÷åñêèå ïðèçíàêè êëþêâû.
Óñòàíîâëåíî, ÷òî ïðè âûðàùèâàíèè êëþêâû â êîëëåêöèè Áîòàíè÷å ñêîãî ñàäà â îäèíàêîâûõ óñëîâèÿõ
îêðóæàþùåé ñðåäû, îñíîâíûå ïîêàçàòåëè, õàðàêòåðèçóþùèå îòîáðàííûå êëîíû (ôîðìà ÿãîä, èõ öâåò, ôîðìà ëèñòúåâ
è äð.) îñòàëèñü ñòàáèëüíûìè. Îòìå÷åíà ÷åòêàÿ ðàçíèöà ìåæäó âåëè÷èíîé ÿãîä ðàçëè÷íûõ êëîíîâ (îáðàçöîâ) êëþêâû.
Íà îñíîâå ôåíîðèòìè÷åñêèõ äàííûõ âûäåëåíû ðàííèå è ïîçäíèå ôåíîòèïû êëþêâû. Íà÷àëî ôåíîôàç ó
âûäåëåííûõ ôåíîòèïîâ ðàçëè÷àëîñü íà 13  18 äíåé.
Îòîáðàíû êëîíû êëþêâû, âûäåëÿþùèåñÿ êðóïíûìè ÿãîäàìè è áîëüøîé óðîæàéíîñòúþ, êîòîðûå ïåðñïåêòèâíû
äëÿ äàëüíåéøåãî èññëåäîâàíèÿ è ñåëåêöèîííîé ðàáîòû.
Êëþ÷åâûå ñëîâà: êëîí, êëþêâà, ôåíîòèï, ïðèçíàê, Oxycoccus palustris
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