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FRUITING OF NEW BLACKBERRY CULTIVARS IN POLAND 
 
Justyna Wójcik and Józef Gwozdecki 
Research Institute of Pomology and Floriculture, Pomologiczna 18, 96-10 Skierniewice, 
Poland; justyna.wojcik@insad.pl, jgwozd@insad.pl  
 
Commercial blackberry production in Poland just starts to develop. Until now ‘Thorn-
free’ and ‘Black Satin’ from USA, and Polish cultivars ‘Orkan’ and ‘Gazda’ are culti-
vated. To assess some foreign blackberries and blackberry x raspberry hybrids, a field 
experiment was set in Pomology Orchard at Skierniwice.  
     In the springtime of 2005 potted plants of 16 cultivars were planted in a randomised 
block system. There are 6 replications, and 2 plants per plot in a space of 2.5 x 1.25 m. 
Three soil management methods are evaluated: hand wedding (control), and mulching 
with a black plastic or sawdust. Canes of each plant are tied to bamboo sticks, 4 florica-
nes to the one, and all primocanes to another. During dry weather drop irrigation is 
used. When the harvest is over all floricanes are removed. Before frosts primocanes are 
covered with a straw, so after both winters no cane injuries were observed.  
     In the Table 1 there are presented results received for 14 cultivars in 2006. Yield 
obtained in 2007 will be shown during the conference. In 2006 the first fruit of  ‘Karaka 
Black’, ‘Loganberry’ and ‘Tayberry’ were picked on June 30th, on the same day as a 
nearby growing ‘Veten’ red raspberry. Few days later began picking of  ‘Black Butte’, 
‘Boysenberry’, ‘Silvan’, ‘Helen’ and ‘Loch Tay’. Both controls (‘Orkan’, ‘Black 
Satin’), ‘Chester’ and ‘Oregon’ are late cultivars. Their fruit were picked from late June 
– early August until the middle of September. 
     In the first fruiting year the most prolific were ‘Black Satin’, ‘Loch Ness’ and ‘Ore-
gon’. The yield 2.0 – 2.5 kg per plant, it is on a level of 6.4 – 8.0 t.ha-1.  The first yield 
of ‘Kotata’, ‘Loganberry’, ‘Black Butte’, ‘Orkan’ and ‘Helen’ was below 1.0 kg per 
plant.  
     The largest (heaviest) fruit, above 6.0 g, had ‘Black Butte’ and ‘Karaka Black’. They 
are cylindrical, elongated, glossy with very attractive appearance. Most evaluated culti-
vars, including both controls had fruit of mean mass 3.8-4.9 g. ‘Oregon’ can be recogni-
zed as a smallfruited cultivar.  
     Until now blackberry were planted in Poland mainly in small gardens. Commercial 
plantations, producing fruit for fresh markets just start to develop. Producers are looking 
for big fruited cultivars of good taste and appearance and with a long shelf life. ‘Loch 
Ness’ looks like the most promising for this purpose. Producers should deliver fruit 
through as long period as possible. Cultivars evaluated in this experiment enables sell-
ing fresh fruit from an open field during about 80 days, from the end of June until the 
middle of September. Additional elongation of picking period is possible by production 
under covers e.g. plastic tunnels and greenhouses. Early cultivars are preferable for such 
production. Besides hybrids, ‘Black Butte’, ‘Karaka Black’, ‘Silvan’, ‘Loch Tay’ and 
‘Helen’ can be recommended.  
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Table 1. Blackberry fruiting in 2006 at Skierniewice 
 

Cultivar First picking Last picking Yield  
[kg/plant] 

Mass of 100 
fruit [g] 

Black Satin 02.08 19.09 2.5 386 
Orkan 25.07  11.09 07 383 
Black Butte 03.07 02.08 0.7 639 
Boysenberry 03.07 31.07 1.1 435 
Chester 31.07 19.09 1.4 394 
Helen 05.07 07.08 0.9 420 
Karaka Black 30.06 02.08 1.1 611 
Kotata 11.07 31.07 0.6 417 
Loganberry 30.06 27.07 0.7 437 
Loch Ness 13.07 19.09 2.2 423 
Loch Tay 05.07 21.08 1.6 297 
Oregon 02.08 11.09 2.0 208 
Silvan 03.07 16.08 1.1 405 
Tayberry 30.06 02.08 1.1 493 
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BIOLOGICAL EFFICACY OF BOTANICAL INSECTICIDES IN THE 
CONTROL OF THE RASPBERRY LEAF APHIDS Aphis idaei VAN DE GOOT 
(Homoptera: Aphididae) 
 
Slobodan Milenkovic1 and Snezana Tanaskovic2 
1 Fruit Res.  Institute, Kralja Petra I 9, 32000 Čačak, Serbia; sloboento@yahoo.com 
2 Faculty of Agronomy, Čačak, Serbia 
 
The trial pursuing the study of biological efficacy of insecticides in the control of 
raspberry leaf aphids in organic production was performed in 2005 - 2006. The 
experiment included raspberry primocanes of cv Heritage. Botanical insecticides 
rothenon (Rotena), azadirachtin (Neemik), and pyrethrin (Pyros) were applied.  
     Besides botanical insecticides some conventional insecticides lambda cychalothrin 
and dymetho at were used only for the purpose of comparison of efficacy, as these 
insecticides are not allowed in organic production. 
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AMINO LEVULINIC ACID (ALA) AS A COMPONENT OF FERTILIZER 
APPLIED ON BLUEBERRY 
 
Eugeniusz Szwonek 
Research Institute of Pomology and Floriculture, Pomologiczna 18 Str., 96-100 Skier- 
niewice, Poland; Eugeniusz.Szwonek@insad.pl  
 
Pentakeep® it is a name of the group of “new-tec” liquid fertilizers combined of two 
basic components i.e. nutrients and 5-aminolevulinic acid (ALA). ALA has been 
recognized as precursor of chlorophyll. As an active fertilizer component - ALA plays 
predominant role of booster on chlorophyll generating metabolic pathway. By 
accelerating plant metabolism it positively influences nutrients assimilation.  
     Blueberry “Bluecrop” were treated in 2006 with Pentakeeep G-® - 6% N (1.6 
%N.NO3, 1% N.NH4 3.4 % N.NH2), 10% P2O5, 5%K2O 2.5% MgO and microele-
ments). In 2007 Pentakeep-V® - 9.5% N (3.8% N.NO3, 5.7% N.NH2, 5,7% MgO and 
microelements was applied. None treated by Pentakeep plants served as control. The 
fertilizers were sprayed four times at concentration of 0.2% in 2006 and five times at 
concentration of  0.4 % in 2007 at 7-9 days interval in both cases. As an effect of 
applied foliar fertilizer treatment an increase of chlorophyll in the leaves and blueberry 
yield were observed. 
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ANTIOXIDANT CAPACITY AND ELEMENT CONTENT OF Rubus fruticosus 
L. ‘THORNFREE’ AND Sambucus nigra L. ‘HASCHBERG’ 
 
Noemi Koczka1, Eniko Prokaj1, Judit Dimeny1 and Eva Stefanovits-Banyai2 
1 Szent Istvan University, Institute of Horticultural Technology, H-2103 Godollo, Pater 

K. u. 1., Hungary;  koczka.noemi@mkk.szie.hu 
2 Corvinus University, Department of Applied Chemistry, H-1118 Budapest, Villanyi u. 

29-31., Hungary; eva.banyai@uni-corvinus.hu 
 
The aim of our study was to characterize the antioxidant capacity and the element 
composition of blackberry (Rubus fruticosus L. cv. ‘Thronfree’) and elder-berry 
(Sambucus nigra L. cv. ‘Haschberg’). In 2005 and 2006 fully ripe fruits were collected 
from commercial plantations situating in Western Hungary. 
     The measured parameters were as follows: dry matter content, acid content, pH, 
anthocyanin content, total phenol content, antioxidant capacity and element 
concentrations. Antioxidant capacity was determined by the FRAP (Ferric Reducing 
Ability of Plasma) method. Concentrations of Al, As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, 
K, Li, Mg, Mn, Mo, Na, Ni, P, Sr, Ti, V and Zn were measured by an ICP instrument. 
Analysis was repated three times.  
    For comparison total phenol content, antioxidant capacity and element composition 
of four cultivars (‘Jonathan M40’, ‘Idared’, ‘Golden Spur’, ‘Starking Delicious’) of 
apple, as the most prefered fruit in Hungary, were measured. 
     For the investigated parameters no differences could be detected between the two 
years, table 1 shows the average values of the two years. Dry matter content was the 
highest for ‘Haschberg’, while ‘Thornfree’ had much lower value, even smaller than 
three of the four apple cultivars. Anthocyanin content was also the highest in the case of 
the elder-berry cultivar ‘Hascherg’, three times higher than for the blackberry cultivar 
‘Thornfree’.  
     Total phenol content and antioxidant capacity of the two berry species were higher 
by about two orders of magnitude than those for the apple cultivars. The antioxidant 
capacity of ‘Haschberg’ was twice as big as that for ‘Thornfree’.  
     Sodium concentration was the lowest for the elder-berry cultivar, while the 
blackberry cultivar had higher value than any of the four apple cultivars. Concentrations 
of calcium, magnesium were 3-4 times higher in the two berry fruits than in the apple. 
While the magnesium concentration was similar in the two berry cultivars, ‘Thornfree’ 
contained more calcium and ‘Haschberg’ had twice as big potassium concentration. Iron 
concentration of the two berry cultivars was about 3 times higher than that of the apple 
cultivars. Manganese concentration was also much higher for the berries, ‘Thornfree’ 
having three times higher value than ‘Haschberg’. In case of copper and zinc 
concentrations there were not unambiguous differences among the investigated cultivars. 
The concentrations of As, Cd, Co, Cr, Hg, Li, Mo, Pb and V were below the detection 
limit for every sample. 
     On the basis of the obtained parameters it can be stated that the elder-berry cultivar 
‘Haschberg’ have slightly higher nutritive value than the blackberry cultivar ‘Thornfree’. 
Our results showed that the two investigated berry fruits had much better antioxidant 
characteristics than that of apple. From the point of view of human health it would be 
advisable to increase the consumption of these berry fruits. 
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Table 1. Composition of blackberry (’Thronfree’), elder-berry (’Haschberg’) and apple 

(’Jonathan M40’, ’Idared’, ’Golden Spur’, ’Starking Delicious’) 
 

 Blackberry Elder-berry Apple (average 
of four cultivars) 

Dry matter content (%) 13.21 17.74 13.92 
Acid content (%) 0.94 0.58  
pH 3.26 4.37  
Anthocyanin (mg.l-1) 789 2450  
Total phenol content 
(mg.l-1) 12.09 16.40 0.19 

Antioxidant capacity 
(mmol AA/l) 21.16 39.60 0.31 

Na (μg.g-1) 283.3 174.7 247.6 
K (μg.g-1) 10747 19502 9014 
Ca (μg.g-1) 2531 1993 710 
Mg (μg.g-1) 1560 1656 440 
Fe (μg.g-1) 27.15 37.04 9.02 
Cu (μg.g-1)  6.72 6.14 4.65 
Mn (μg.g-1) 31.82 13.95 3.41 
Zn (μg.g-1) 12.02 7.95 5.96 
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BIOLOGICALLY ACTIVE SUBSTANCES IN THE BERRIES OF Actinidia 
kolomikta 
 
Laima Cesoniene1, Remigijus Daubaras1 and Pranas Viskelis2 
1 Kaunas Botanical  Garden of Vytautas Magnus University, Z.E. Zilibero 6, Kaunas, 
LT-46324, Lithuania; l.cesoniene@bs.vdu.lt 

2 Lituanian Institute of Horticulturae, Kauno 30, LT-54333, Kaunas distr, Lithuania; 
biochem@lsdi.lt 

 
In recent decades in Lithuania attention was focused on garden plants which are typical 
of fruit accumulating significant amounts of biologically active substances (Chesoniene 
et al., 2004; Pranckietis and Pranckietiene, 2000). The berries of Actinidia kolomikta are 
characteristic of chemical compounds with antioxidative properties (Moskvina et al., 
1998). The aim of this study was to ascertain accumulation of different chemical 
compounds in berries of Lithuanian and Russian cultivars and clones. Reliable 
differences were determined between the total amounts of sugars, saccharose, inverted 
sugars, dry and soluble dry solids in case the probability level was 99% (Table 1). The 
largest amounts of dry and soluble dry solids, inverted sugar, saccharose and the total 
sugar were accumulated in the berries of A. kolomikta in 2002. The most significant 
amount of ascorbic acid in the berries of technical maturity was also determined in 
2002, approximately 930 mg/100g. Reliable differences in the amount of titratable 
acidity, ascorbic acid and chlorophyll b were ascertained at the 95% probability level. 
The results of chemical investigations showed no statistically reliable differences 
between the amounts of the total chlorophylls and chlorophyll a in different years, also 
no difference in skin firmness was detected. Different cultivars and clones were 
compared according to the amounts of different biochemical compounds. The results 
have revealed that female cultivars and clones significantly differ in the amounts of 
ascorbic acid, sugars and chlorophylls, in skin firmness, index of sweetness and 
titratable acidity. The most valuable cultivars in respect of the amount of ascorbic acid 
are ‘VIR-1’ (1145.7 mg/100g), ‘Landė’ (1044.2 mg/100g) and ‘Krupnoplodnaja’ 
(1022.3 mg/100g). They should be used in breeding with the aim to create new cultivars 
that are typical of a large amount of ascorbic acid. The cultivars ‘Sentiabrskaja’, Landė’ 
and ‘Paukštės Šakarva’ had the largest amount of sugars that was found to be 6.9; 6.89 
and 6.8%, respectively. The cultivars accumulated from 3.34 (‘Sentiabrskaja’) to 4.67% 
(‘Landė’) of inverted sugar. In accordance with titratable acidity cultivar ‘VIR-1’ 
(2.0%) was distinguished. The determined ratio of sugars to acidity (index of sweetness) 
attained from 2.68 (‘VIR-1’) to 4.40 (‘Sentiabrskaja’).In the cultivars and clones 
reliable differences in the amount of chlorophylls were ascertained: the total amount of 
chlorophylls in the berries attained from 3.18 mg/100g (‘Sentiabrskaya’) to 5.30 
mg/100g (F1M1). Chlorophyll a on the average amounted to 2.4 mg/100g and 
chlorophyll b to 1.8 mg/100g. A comparison has been made between the cultivars and 
clones according to the amount of dry solids and dry soluble solids. No essential 
differences between them has been found since Fisher‘s criterion was: F05(act)=1.92 < 
F05(theor)=2.35 and F05(act)=1.17 < F05(theor)=2.35, respectively. In the technical maturity 
stage female cultivars and clones on average accumulated from 14.4 to 17.0% of dry 
solids and from 10.6 to 12.4% of soluble dry solids. The berries of clone F1 were 
distinguished by the firmest skin (on average 300 N.cm-2). Firm skin was characteristic 
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of only one Lithuanian cultivar ‘Landė’ (277 N.cm-2) while the skin firmness of berries 
of cultivar ‘Lankė’ was 188 N/cm2.  
 
Table 1. The comparison of the amounts of biochemical components in the berries of 

A. kolomikta in 2001–2003 
 

The year of investigations Biochemical component 2001 2002 2003 LSD 

Total amount of sugars, % 5.7 7.2 5.4 1.03 b 

Inverted sugar, % 3.9 5.0 3.4 0.88 b 

Saccharose, % 1.8 2.2 2.0 0.25 b 

Titratable acidity, % 1.7 2.2 1.9 0.16 a 

Index of  sweetness 3.4 3.3 2.8 0.27 b 

Ascorbic acid, mg/100g 803 930 894 87.1 a 
Total amount of chlorophylls, 
mg/100g 

4.2 4.1 4.5 0.45 n 

The amount of soluble dry 
solids, % 

9.8 13.3 10.8 1.25 b 

The amount or dry solids, % 15.2 16.6 14.6 0.73 b 

Skin firmness, N.cm-2 265 234 260 72.8 n 
  a – the least significant difference, in case = 0.05; 
 b – the least significant difference in case  α = 0.01; 
 n – significant difference is absent. 
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CHEMICAL COMPOSITION OF SOME BLACK MULBERRY (Morus nigra L.) 
GENOTYPES  
 
Sezai Ercisli 
Ataturk University Agricultural Faculty Department of Horticulture 25240 Erzurum, 
Turkey; sercisli@hotmail.com 
 
In this study, the chemical composition and antioxidant activity of 5 black (Morus nigra 
L.) mulberry genotypes grown in the East Anatolia Region of Turkey was investigated. 
The total phenolic and flavonoid contents were observed in black mulberry genotypes 
between 1343-1637 mg gallic acid equivalents/100 g fresh matter and 270-305 mg 
quercetin equivalents/100 g fresh matter), respectively. The TSS/TAc ratio of genotypes 
was between 9.69-13.07%. The vitamin C content of genotypes varied between 14.9-
18.7 mg/100 g. Antioxidant activity and radical scavenging activity of genotypes were 
found very high. Organic acids were analyzed by using HPLC and organic acids from 
the fruit of black mulberry (Morus nigra L.) were quantified. Malic acid was 
predominant with a range of 123-218 mg.g-1. Citric acid, tartaric, oxalic, and fumaric 
acid were determined as organic acids as well. 
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AN OVERVIEW ON BERRY FRUIT RESEARCH TRIALS IN PIEMONTE 
(ITALY) 
 
Gabrielle L. Beccaro, Mellano M.G., Cavanna M. and Bounous G. 
Dipartimento di Colture Arboree - Università degli Studi di Torino, V. Leonardo da 
Vinci 44, 10095, GRUGLIASCO (TO), IItaly; gabriele.beccaro@unito.it  
 
Piemonte (North West Italy) is one of the main highbush blueberry producing regions in 
Italy (more than 400t in 2007). Although the cultivated area is small if compared with 
other Italian fruit industries, the species, mostly grown in small family-managed farms 
on the slopes of the Alpine valleys, play an important and strategic role in marginal 
agroforestry systems as an alternative crop and as a supplementary income for growers.  
     Most of the produce is sold fresh for internal market but the national production is 
not sufficient to satisfy the request and tons of berries are imported from abroad. Many 
new and traditional cultivars are grown the market is mostly done by grower co-
operatives. 
     In Piemonte the first researches on highbush blueberry, raspberry, blackberry and 
currants concerned the evaluation of the best genotypes to be introduced in different 
agroecosystems. Nowadays the studies are mostly focused on berry fruit storage 
methods, out of season productions and fruit quality, including antioxidant capacity, 
anthocyanins and Vit.C content in cultivated and spontaneous berry fruit species. 
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MINERAL COMPOSITION OF CRANBERRY FRUITS 
 
Sławomir Krzebietke1, Stanisław Sienkiewicz2 and Anna Bieniek3 
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Warmia and Mazury in Olsztyn, Oczapowskiego 8, 10-744 Olsztyn, Poland; 
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3 Department of Horticulture, Prawocheńskiego 21, UWM Olsztyn, Poland 
 
The chemical composition of American cranberry fruits is determined primarily by 
cranberry variety; but also by: the bed it is cultivated on, fertilization, climatic 
conditions and cultivation method (Karczmarczyk & Zbieć, 1998). Fertilization with 
nitrogen should be applied in low doses (10-40 kg N ha-1) and exclusively in the 
ammonium form or any other form easily transformed into the ammonium form 
(Davenport et al., 2000). Appropriately supplemented cranberry fruits should contain 
(per kg d.m.): 9-11 g N; 1-2 g P; 4-7.5 g K; 3-8 g Ca; 1.5-2.5 g Mg and >83.3 mg Mn; 
125-250 mg Zn and 33.3-83.3 mg Cu (Davenport, 1995; Roper, 2006). 
     This study was aimed to study the effect of fertilization with urea phosphate (18% N 
19.2% P) and hortisul solutions (54.1% K + 18.4% S) on the contents of macro- and 
microelements in fruits of three varieties of American cranberry (‘Stevens’, ‘Searles’, 
‘Ben Lear’). Experiments were carried out on organic bed in the years 2004-2007 in the 
Experimental Garden of the University of Warmia and Mazury in Olsztyn. The 1 and 
2% solutions of urea phosphate and hortisul were applied 5 times in the period from the 
onset of vegetation till the full blooming (in two-week intervals). Chemical assays were 
carried out after “wet” mineralization - macroelements in H2SO4+H2O2, microelements 
in HNO3+HClO4+HCl following standard analytical procedures. The significance of 
differences between the results obtained was determined using a two-way analysis of 
variance for the experiment established in a randomized complete block design. 
     Fruits of American cranberry were characterized by diversified concentrations of 
macro- and microelements depending on experimental factors: 3.89-4.85 N; 1.04-1.19 
P; 5.33-6.36 K; 1.09-1.28 Ca; 0.27-0.30 Mg and 0.11-0.17 g Na kg-1 d.m. as well as 
0.10-0.15 Cd; 15.75-23.64 Cu; 2.33-3.76 Ni; 40.80-78.31 Zn and 52.37-75.75 mg Mn 
kg-1 d.m.  
     Urea phosphate was found to significantly contribute to changes in the contents of 
calcium, magnesium and sodium as well as cadmium, zinc and manganese in fruits of 
the three analyzed varieties of American cranberry. Amongst the macroelements, 
significant differences as affected by the variety occurred in the contents of phosphorus, 
magnesium and sodium. The investigated varieties of cranberry differed significantly in 
terms of zinc content of fruits; whereas the concentration of the other microelements 
(Cd, Cu, Mn and Ni) did not depend on the variety. 
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THE YIELD AND QUALITY OF FRUIT OF CRANBERRY IN CASE OF 
FERTILIZATION OF THE PLANTS WITH UREA PHOSPHATE 
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Between 2004 and 2006 we have evaluated the influence of fertilization on WTS of 
cranberry. Studies were carried out on three cranberry cultivars - ‘Stevens’, ‘Searles’ a 
‘Ben Lear’, that have been grown in the peat type of soil in the garden of Department of 
Horticulture, University of Warmia and Mazury, Olsztyn, Poland. Fertilization with 
urea phosphate and hortizol has been performed five times in the spring. The doses of 
nitrogen,  phosphorus, potassium and sulphur have been added twice as follow: 4,5 kg 
N + 5 kg P + 10 kg K + 3,4 kg S ·ha-1 (I NPKS) and 9 kg N + 10 kg P + 20 kg K + 6,8 
kg S ·ha-1 (II NPKS). 
     The yield and WTS of tested genotypes were different and dependent on the type and 
dose of fertilizer. The highest yield of fruit was achieved in the second experimental 
year (2005). In the third year of experiment the yield of the cranebrry fruit was lower in 
comparison with first and second year. The lower NPKS fertilizer rate recorded the 
highest fruit yield. Cultivar ‘Stevens’ was most productive and  cultivar ‘Bean Lear’ 
showed lowest yield with smallest size of fruit. Our results showed that higher doses of 
NPKS fertilizer had hegative effect on WTS with the exception of first experimental 
year. 
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BIOTECHNOLOGICAL APPROACHES TO PROPAGATION AND CONSER- 
VATION of Vaccinium cylindraceum  
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1190 Vienna, Austria E-mail: margit.laimer@boku.ac.at 
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The genus Vaccinium consists of more than 450 species that are widely distributed over 
diverse climatic regions. It is found in acidic soils in the cooler areas of the northern 
hemisphere as well as subtropical or neotropical climes. A variety of Vaccinium are 
grown for fruit, but there is a range of species that are appreciated mainly for their 
ornamental value. V.cylindraceum is a neotropical species native to the islands of 
Azores. The large semi-evergreen, upright shrubs proved to be hardier than expected as 
ornamental garden plant, probably because they grow at higher, colder altitudes in an 
otherwise subtropical climate (Trehane, 2004). 
     The morphogenetic potential of V.cylindraceum in micropropagation as well as in 
adventitious regeneration from leaf tissue was examined. A seedling population 
collected on Terceira Island was grown in the greenhouse and analysed for genotypic 
variability. In vitro cultures of several selelcted clones were established. Different 
media formulations and hormone combinations  were tested for their ability to support 
vigorous plant growth and multiplication. Woody Plant Medium (WPM; Lloyd and 
McCown, 1980) gave significantly better results than Anderson’s medium (Anderson, 
1980). Three out of four clones showed improved growth on WPM supplemented with 
1mg.l-1 zeatin and 0.2 mg.l-1 IAA, while one clone did equally well on medium with 
either 2iP, 2iP riboside or zeatin.  
     VCY1 and VCY9 are the most active clones in respect to growth and multiplication, 
VCY4 on the other hand is the least vigorous. This situation is also reflected in our 
findings concerning adventitious regeneration from leaf tissue. While clone VCY9 
showed the highest frequency of regeneration (97±3%) and excellent shoot growth on 
regeneration medium (WPM containing 4 mg.l-1 zeatin and 0.5 mg.l-1 IAA; Song and 
Sink 2004), clone VCY1 regenerated poorly, and no regeneration was observed from 
VCY2 and VCY 4 leaf explants. These differences are very likely connected to both 
genetic variations of plants in a seedling population as well as the epigenetic status of 
the respective mother plants (Popowich and Filipenya, 1997). Due to its high 
regeneration potential and active growth clone VCY9 will be used as a model clone for 
future biotechnological approaches in plant breeding, e.g. for the elaboration of 
transformation protocols, cryoconservation approaches etc. 
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Persimmon (Diospyros kaki Thunb.) is a fruit which is widely grown in Asia, and is also 
grown in Mediterranean countries, South America, the USA, Australia and elsewhere.  
It is sold under a variety of different names, such as persimmon, sweet persimmon, 
kaki, sharon fruit and others.  
     In Italy, persimmon is usually grafted onto Diospyros lotus L. when the plants are 
still dormant, or just when vegetative growth begins.  The most common type of graft is 
by scion (wedge, whip and tongue grafts, seldom a crown graft). Generally the graft is 
made about 0.2 m from the collar of the rootstock or, in areas where winters are more 
severe, at a distance of 0.7-1.0 m (Bellini, 2003). T-budding of persimmon is not 
regarded as a good method and only „chip-budding“ is successful (Lunati et al., 1988 ).  
     This experiment was carried out during the years 2000, 2001 and 2003 in South 
Moravia in the Czech Republic, which enjoys a cool temperate, continental climate, 
where the summers are warm and the winter cold. The plant material came from the 
persimmon collection in the Faculty of Horticulture in Lednice. The following 
propagation methods were chosen for assessment:  chip-budding, T-budding and wedge 
grafting, performed at two different times of the year, early spring and late summer 
(August). 2 year-old seedlings of Diospyros lotus L. were used as rootstocks, obtained 
from plants growing in the vicinity of Lednice. Seedlings were grown in pots and the 
diameters of the stock used were 8-12 mm. Before budding, the rootstocks were 
transferred to a heated greenhouse during the winter, in January, to accelerate bud burst.  
Budding and grafting was performed on the sprouting seedlings in the greenhouse 
during March. Well-lignified scions of persimmon cultivars were taken from plants 
during the winter dormancy period, in December. These scions were then stored in 
plastic bags with moisture paper at 3 °C, until required for budding. For early spring 
budding both dormant and sprouting scions were used, while leafy scions were used for 
the summer budding (T-budding). 
     The best propagation technique was chip-budding in early spring, using dormant 
scions on sprouting rootstocks, where the success rate was 69%. For wedge grafting in 
early spring the success rate was 64%. Conversely, the least successful technique was 
summer budding, where the success rate for T-budding was 0% and for chip-budding 
21%. The results were statistically evaluated using two sample F-test and two sample T-
test assuming equal variances. Comparisons were made between the time of year for 
grafting and the three different methods. Statistically significant differences were seen 
between early spring and summer budding. No significant differences were observed 
between chip-budding and grafting. Therefore it is possible to recommend both chip-
budding and wedge-grafting in the early spring as suitable propagation techniques for 
persimmon.  
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Figure 1. Percentage success of budding and grafting, regarding time of year and 
method  
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GERMINATION POTENTIAL OF Vaccinium Corymbosum L. AND INTERSPECIFIC 
HYBRID GENOTYPES UNDER STRATIFICATION, SCARIFICATION AND 
HORNMONAL PRE-TREATMENTS 
 
Stella Mérola, Alessio Saviane and Lara Giongo 
Agrifood Quality Department, IASMA Research Centre, 38010 San Michele all’Adige (TN), 
Italy; stella.merola@iasma.it 
 
Germination potential of 23 Vaccinium accessions during 6 months has been tested in this work, 
from September 8th to April 3rd 2006. The plant genetic material comes from V. corymbosum 
species and some hybrids as follows: V. corymbosum ‘Blue Crop’, ‘Brigitta’, ‘Chandler’, 
‘Duke’, ‘Elliott’, ‘Jubilee’, ‘Legacy’, ‘Ozarkblue’, ‘Rubel’; ‘Fol35’, ‘Misty’, ‘Nui’, ‘Reka’, 
‘RH38’, ‘RH48’, ‘RH52’, ’Star’. 
     After extraction by maceration methods, seeds were manually classified under stereoscopic 
microscope. The applied tests were focused on breaking dormancy using seed pre-treatments: 
A- Seedling fresh seeds as soon as extracted from fruit; CH2- cold stratification 2 °C, for 12, 33 
and 90 days; CH3- cold stratification + Gibberillic acid imbibition (GA3 1.000 ppm) previous to 
seedling; CH4- cold stratification + scarification with Sulphuric Acid for 15 minutes. 
Furthermore, a new test was added on fresh seeds extracted from 100 days stratified fruits and 
treated with GA3 for ‘Blue Crop’ in two clones, ‘Chandler’, and the hybrid ‘Fol 35’. 
     Accessions had an evaluation period proportionally inverse to the stratification period for 
each treatment. The experiment has been carried up closely to nursery environmental conditions 
with no controlled physical factors. It had winter protection, placed inside a room with good 
natural illumination, maintained with a temperature of 18-20 °C. The genetic material was 
individually seeded on a substrate composed of (1:1:1) perlite, vermiculite and sand. Irrigation 
was performed manually with a spray applicator as needed, with acidified water (pH 4-5.5). 
Records were registered weekly, χ2 test was used on data analysis. 
     Total germination performance varies from 4 to 100% germination, even between accessions 
becoming from the same cultivar, the medium result was about 31% germination. 
     Ten genotypes performed the best results with germination up to 60% (10 accessions in 23) 
for at least one test: ‘RH38’ germinated to 100%, ‘Chandler’ 100% ‘Legacy’ 94%, ‘Blue 
Crop’A 92 %, ‘Chandler B’ 89%, ‘Ozarkblue’ 86%, ‘RH48’ 84%, ‘Blue Crop’B 82 %, ‘Fol 35’ 
66 %, ‘Duke’ 62%.  
     The best results obtained, imply Gibberillic acid imbibition, cold stratification for 33 days or 
interaction between both. The germination percentage increased with stratification and the 
results strengthened by hormones addition. The positive effect of hormone treatment and 33 
days of stratification is more evident for the cultivars ‘Bluecrop’ and ‘Ozarkblue’. 90 days of 
stratification tend to reduce germination values respect to 33 days of stratification.  
     For the pre-treated seeds with stratification with maximum 33 days and GA3 addition, the 
phase of major rates of the germination performance, lasted around 3-4 weeks, compared with 
the ones of A test which lasted around 5 weeks, is remarkable the effect of this pre-treatment on 
acceleration and homogeneity of germination overcoming light requirements. 
     The cultivar ‘Elliot’ germinated to 58% with stratification for 12 days without other pre-
treatment, it looks to decrease its performance inversely to the stratification period. ’Star’ 
germinated to 42%,  ‘Misty’20%, ‘Rubel’23%, and ‘Jubilee’ 28%, even when demonstrated a 
lower performance; in the same way their best result was obtained with CH3- 33 treatment 
except for ‘Jubilee’, which showed its best performance with CH4- 90 treatment. Sulphuric acid 
treatments showed scarce and irregular results with a maximum of 42% of germination with 33 
days of stratification and did not produce germination with 90 days of stratification. When seeds 
were extracted from 100 days stratified fruits and treated with GA3, then seeded freshly, results 
did not improve.  

97



THE GROWTH OF ‘BLUECROP’ CV. HIGHBUSH BLUEBERRY ROOT 
SYSTEM IN DEPENDENCE ON MULCHING AND DIFFERENT NITROGEN 
FERTILIZATION RATES 
 
Bohdan Koziński 
Research Institute of Pomology and Floriculture, Pomologiczna 18 Str., 96-100 
Skierniewice, Poland; bkozinsk@insad.pl  
 
This experiment was established on mineral podsolic soil with 17 % clay and silt in 
experimental field SGGW located in Skierniewice in 1999. The aim of this experiment 
was to study among the others the influence of different ways of mulching and 
nitrogen (N) fertilization rate on root growth and yield of highbush blueberry, cv. 
Bluecrop. Plants were planting at density of 2.0 x 1.0 m. There were three plants per 
plot in four replications. The following soil treatments in the five rows were included: 
* soil without any mulching  (control), 
* soil mulched with sawdust,  
* soil mulched with bark, 
* soil mixed with sawdust and mulched with sawdust, 
* soil mixed with bark and mulched with bark. 
In addition, four different nitrogen fertilization rates (0, 60, 120 and 180 kg N.ha-1) and 
potassium and phosphorus rates (90 kg K and 25 kg P.ha-1) were applied.  
     During five years of the experiment (2001-2005) the growth of roots system was 
connected with plants growth strength and yielding. Using both organic materials 
(bark and sawdust) mulched and mixed with soil caused more effective highbush 
blueberry roots growth in topsoil compared to the control combination (without any 
mulching). The best growth of roots system was observed on the plots with coniferous 
sawdust. In the case of combination with bark much lower roots number in a distance 
above 40 cm from the bushes was observed 
     Plants, which were in the control combination (where the mulching wasn’t used), 
had the lowest yields. The extention of nitrogen fertilization rates caused yield 
increasing comparing to the combination without nitrogen, in every way of mulching. 
The positive influence of highbush blueberry yielding was observed in the 
combination of soil mixed with bark.  
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REPRODUCTIVE BIOLOGY OF Vaccinium uliginosum AT KLIN NATURAL 
PRESERVE (NORTH-WESTERN SLOVAKIA) 
 
Ľuba Ďurišová, Pavol Eliáš jr. and Tibor Baranec 
Department of Botany, Slovak University of Agriculture, Tr. A. Hlinku 2, 949 76 Nitra, 
Slovakia; Luba.Durisova@uniag.sk 
 
Vaccinium uliginosum is deciduous shrub distributed in mountain and northern areas of 
Europe, Asia and North America (Jacuqemart, 1996). The species occurs relatively rare 
in Slovakia. Jasičová (1982) mentioned it from 5 phytogeographical divisions of Slova-
kia mainly in northern part of the country. A lot of localities were destroyed by turf dig-
ging so the species was included to Slovakian red list of rare plants in category “vulner-
able” (Feráková et al., 2001). On the other hand V. uliginosum fruits are traditionally 
used in Slovakia as fruitage (Migra in verb.). The species is important crop in some 
countries, for example people have harvested about 20 million metric tonnes per year in 
Finland (Raatikainen, 1988). 
     Reproductive biology of endangered Vaccinium uliginosum L. was studied from two 
points of view in Klin national nature preserve during 1994-2002. Firstly, microscopic 
level of reproduction was researched (differentiation of male and female gametophyte, 
pollen viability, fertilization and embryogenesis) using microscopic techniques of Er-
delská (1986). Second, macroscopic reproductive characteristics were obtained by field 
research (establishment and differentiation of reproductive organs, ontogenesis of seeds 
and fruits, morphological variability of seeds and fruits, fruit set). Germination of seeds 
and phenological phases were studied too. 
     The species was protandrous and process of microsporogenesis was standard. Aver-
age of pollen tetrads per anther was 650; maximum germination of pollen tetrads was 
44.83% (10% sucrose agar). 40 anatropic tenuinucellate and unitegmic ovules were de-
veloped per ovary in average. About 50-70% ovules were transformed to full-developed 
seeds (23-28 pieces, Table 1). Despite relatively high seed and fruit production the 
vegetative spreading predominated and seedlings were found very rare because strong 
competition of neighbouring vegetation inhibited survival.  
     Fruit set varied from 25 to 62% (Table 2). According to data of Skrjabina (1970) and 
Pučnina (1990) the climatic conditions had important impact to this feature. 
     Seed shape was oval and selenic respectively. Four morphological types of fruits 
were found: spherical, pressed ovoid, oval and pyriform. 
     Germination of fresh seeds was 51% but cold seed stratification (30 days, 4˚C) in-
creased the germination up to 88%. 
     Initiation of generative buds started in the end of June one year ago. Vaccinium 
uliginosum was entomophilous and the flowering stage ran from the second half of May 
to beginning of June (circa 3 weeks in average). Fruit development process waged ap-
proximately 2 months from pollination to ripe berry; ripe fruits were found in the end of 
July or in beginning of August.  
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Table 1. Proportion of standard developed V. uliginosum seeds to average number of 

ovules created at Klin natural preserve during 1994-1996 
 

Number of seeds Year Ø Min. Max. % 
1994 23 7 54 57.5 
1995 20 6 40 50 
1996 28 10 49 70 
 
 
Table 2. Number of flowers, number of fruits and fruit set of Vaccinium uniginosum at 

Klin natural preserve during 1998-2002 
 

Year Number of flowers Number of fruits Fruit set [%] 
1998 353 218 61,76 
1999 832 207 24,88 
2000 503 281 55,86 
2001 268 100 37,31 
2002 119 51 42,86 
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VEGETATIVE PROPAGATION OF Ribes atropurpureum C.A. MEYER 
 
Aleksey Gorbunov1 and Tatyana Koluzhenkova2 
1 Central Siberian Botanical Garden, SB RAS, Zolotodolinskaya st. 101, 630090  

Novosibirsk, Russia; gab_2002ru@yahoo.ca 
2 Novosibirsk State Agricultural University, Dobroljubova st. 160, 630039, Novosibirsk, 

Russia; rector@nsau.edu.ru 
 
Ribes atropurpureum is characterized by high yield, large berries, long racemes, high 
content of anthocyans, pectins and vitamin C in berries , resistance to powdery mildew 
(Sphaerotheca mors-uvae Berk. et Curt.), blister rust (Cronartium ribicola Dietr.), 
doubling and currant bud mite - Cecidophyes ribis Westw. (Voshchilko, 1971; 
Kravtsova at al., 1971; Alekseeva, 1988; Bayanova, 1996 and others). 
     In connection with necessity of introduction and utilization in breeding of R. 
atropurpureum promising forms the tasks of our research were study of rooting ability 
of hard-wood, combined and soft-wood cuttings and the peculiarities of root system 
formation under the action of growth regulators. 
     The rooting ability of hard-wood cuttings was low and amounted to 0-10% in 2005 
and 0% in 2006. In 2005 four cuttings rooted in variant of 0.5% tellura-M, in twos in 
control (water), 1% humat potassium and 0.5% phoenix and by ones in 0.5% humat 
potassium, 1% silk and 1% phoenix. In 0.5% silk and 1% tellura-M the cuttings did not 
root. In variant of 0.5% humat potassium the roots of orders I and II of ramification 
were formed and in the rest of variants - roots of orders I, II and III. Most of roots of 
different orders of ramification were formed on cutting under the action of 0.5% 
phoenix (on the average 323.5 pieces), 1% humat potassium (253.0 pieces) and 0.5% 
tellura-M (95.8 pieces). In control variant the number of roots amounted to 25 pieces. 
Average length of roots on cutting in variants of 0.5% phoenix, 1% humat potassium, 
0.5% tellura-M and 1% phoenix amounted to 339.9, 229.5, 167.6 and 160.8 cm 
respectively. It was 2.6-5.5 times bigger than in control variant (61.8 cm). It is 
necessary to note that the root system of hard-wood cuttings was formed in different 
zones of a cutting: in lower node (6 cuttings), in lower and upper nodes (5) and in upper 
node (2 cuttings).  
     The rooting ability of combined cuttings was considerably higher than that of hard-
wood cuttings, and reached in different variants up to 33.0-60.0 %. In comparison with 
control some increase of the percentage of rooting was noted in variants of 1 and 0.5% 
tellura-M and 1% phoenix. In variants of 0.5 % humat potassium and 1% phoenix were 
formed the roots of orders I-III of ramification, and in the other variants - roots of orders 
I-IV. Most of roots of different orders of ramification were formed on cutting under the 
action of 1% tellura-M (on the average 33.8 pieces), 0.5% tellura-M (31.9 pieces), 1% 
humat potassium (31.8 pieces) and 0.5% humat potassium (31.1 pieces) and 0.5% 
phoenix (29.4 pieces). In control variant the number of roots amounted to 24.5 pieces. 
Average length of roots on cutting in all variants was 1.3-2.1 times bigger than in 
control, especially in 0.5% humat potassium, 1 and 0.5% tellura-M, where it amounted 
to 77.4, 60.4 and 59.7 cm respectively. In control variant average length amounted to 
37.0 cm. 
     In 2005 soft-wood cuttings of R. atropurpureum rooted better than hard-wood 
cuttings, and their rooting ability amounted to 7.2-21.2%. In comparison with control 
more cuttings rooted in variants of 0.5% humat potassium, 0.5% phoenix, 1% and 0.5% 
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tellura-M. The roots of orders I-V of ramification were formed in variant of 1% tellura-
M, orders I-IV - in variants of 0.5 and 1% humat potassium, 0.5% tellura-M, control, 
0.5% and 1% silk, orders I-III - in 0.5% and 1% phoenix. Most of roots of different 
orders of ramification were formed on cutting under the action of 0.5% humat 
potassium (on the average 47.9 pieces) and 0.5% tellura-M (35.6 pieces). In control 
variant the number of roots amounted to 33.2 pieces. In comparison with control 
average length of roots on cutting was bigger in variants of 0.5% humat potassium (1.8 
times), 0.5% tellura-M (1.5 times) and 0.5% phoenix (1.1 times). In 2005 the roots of 
orders I-III of ramification on soft-wood cuttings were shorter than ones on hard-wood 
cuttings. 
     In 2006 soft-wood cuttings of R. atropurpureum rooted better than in 2005. Their 
rooting ability amounted to 27.0-56.0% and neared to this index of combined cuttings. 
The highest rooting ability was noted in control. In control variant were formed the 
roots of orders I-IV of ramification, in the rest of variants - roots of orders I-III. Most of 
roots of different orders of ramification were formed on cutting in control (on the 
average 49.0 pieces), some less in 1% tellura-M (47.7 pieces), 0.5% humat potassium 
(45.0 pieces), 1% humat potassium (43.7 pieces), 0.5% phoenix (40.9 pieces) and 0.5% 
tellura-M (39.9 pieces). In comparison with control average length of roots on cutting 
was bigger in variants of 1% tellura-M (1.2 times) and 1% humat potassium (1.1 times). 
In all variants in 2006 the roots on soft-wood cuttings were 2.2-4.7 times longer than 
those in 2005 and 1.8-3.9 times longer than the roots on combined cuttings. 
     As a result of research conducted the possibility of vegetative propagation by soft-
wood and combined cuttings of Ribes atropurpureum - a new species for introduction 
and breeding was established. Propagation by soft-wood cuttings is the best method. It 
was established that the regulators of growth such as humat potassium, tellura-M, 
phoenix created on the basis of humic acids stimulated the formation of roots. The root 
system on soft-wood cuttings was formed better under treatment of cuttings by 1% 
tellura-M and 1% humat potassium, and on combined cuttings - under treatment of 
cuttings by 0.5% humat potassium and 1 and 0.5% tellura-M. The roots on cuttings 
branched mainly to III orders of ramification, maximum to V orders. 
 
References 
Alexeyeva N.M., 1988. Breeding estimate of species and cultivars of red currrant. Abst. 

dissert. cand. sci., Moscow, 24. 
Bayanova L.V., 1996. The state of assortment of fruit and berry cultures and tasks of 

breeding, Oryol, A-RRIBFC, 21-23. 
Kravtsova N.I., Zotova Z.S., Baranova O.A., Vasilchenko G.V., 1971. Altai berry 

plants, Barnaul, Alt. book publish.house, 4-58. 
Voshchilko M.E., 1971. In: The currant of the Western Salair and the experience of its 

introduction. Abst. dissert. cand. sci., Moscow, 29. 

102



BERRY YIELD OF COWBERRY IN NATURAL POPULATIONS  
 
Ludmila V. Prokopyeva 
424002 Faculty of Biology and Chemistry, Chair of Plant Biology, Mary State Univer-
sity, 60 Osipenko Street, Yoshkar-Ola, Russia; botanica@marsu.ru 
 
The object of this research is the evaluation of berry yield in coenopopulations (CP) of 
cowberry (Vaccinium vitis-idaea L.) in various ecological conditions and the analysis of 
yield determining reasons. The investigations were held in 1999-2000 and 2003 years 
on the territory of the State Natural Reserve “Bolshaya Kokshaga” of the Republic Mari 
El (Russia) in moss pine forests from 20 to 85 years of age, differing in floristic 
composition, ecological conditions (soil resources, humidification).  
     The Table 1 shows the yield of cowberry coenopopulation. It varies greatly both in 
different CP in the same year and in different CP in different years.  
     First of all, the cowberry yield is determined by the density of generative partial 
shrubs, that vary from 1.1 item per m-² in CP 4 up to 6.7 items per m-² in CP 2. The 
contribution of middle age generative partial shrubs to the density is the highest (from 
40 to 50%).  
     Variability of yield in different CP in different years was analyzed more thoroughly 
for the CP 2-5 that have been observed during all the three years. Two-way variance 
analysis of berry mass on the observed ground showed that both factors have 
considerable influence and interact with each other (Р<5.9х10-7) (Figure 1). A lot of 
comparisons revealed that CP 4 has systematically low yield rates that do not vary from 
year to year. In CP 2, 3 and 5 in 1999 and 2000 the yield was the same , in the year 
2003 the yield significantly declines, especially in the CP 2 (up to 0.42 g). The low 
cowberry yield in 2003 can be the result of weather conditions of the year (low 
temperature, heavy precipitation in the first and second decades of June). 
     The yield of cowberry on the definite ground derives from berry mass taken from 
separate partial shrubs. Three-way variance analysis (the factors are year, CP and 
ontogenetic state of partial shrub) showed that berry mass from partial shrub is 
determined by the factors of CP (Р<10-10), the age state of partial shrub (Р=0.004) and 
the interaction of the factors year-CP (Р<10-4). The changes of berry mass from partial 
shrubs through the years characterize only CP 3, where the mass is lower in the year 
1999 – 0.30 g and higher in 2000 – 0.44 g. In all the other CP the berry mass from a 
partial shrub does not vary in different years. The average berry mass from a partial 
shrub differs in all the CP: CP 5 has the biggest mass rate (0.70 g), CP 4 – the smallest 
(0.25 g). Young and middle age generative shrubs from a partial shrub have a greater 
berry mass – 0.45 g, old generative shrubs have lower mass rate – 0.37g.  
     Thus, the yield of cowberry in the observed coenopopulations is not high and varies 
greatly from year to year. It may be caused not so much by the specific ecological living 
conditions of area, including thirty and over than thirty year old conflagrations, but 
rather by regional ecological and geographical location of coenopopulations.  
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Table 1. Cowberry yield in SNR “Bolshaya Kokshaga” (g.m-2) 
 

                        Year CP 1999   2000  2003 
1   —   6.67   1.45 
2  4.15   4.91   0.42 
3  2.90   2.55   0.90 
4  1.07   0.44   1.11 
5  3.53   3.31   1.17 
6   —   9.61     — 

 
  
 
 
 
                  
      
 
 
 
 

 
 
 
 
 
 

 
 
 
 
Figure 1. Average berry mass (g) of cowberry on the observed site m-2 
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EVALUATING THE BEHAVIOUR OF CHOSEN PHENOLOGICAL PHASE OF 
THE HONEYSUCKLE-EDIBLE (Lonicera kamtschatica (Sevast.) Pojark.) 
 
Miroslava Antalíková, Ján Matuškovič and Jozef Šimko 
Department of Fruitage, Viticulture and Enology, Slovak University of Agriculture in 
Nitra, Trieda A. Hlinku 2, 949 76 Nitra, Slovakia; Miroslava.Antalikova@uniag.sk 
 
The honeysuckle-edible (Lonicera kamtschatica Sevast. Pojark.), which is unpretending and it 
natural grows in the Siberian conditions with extreme cold is in the Slovak Republic relatively 
new and low augmented fruit sort, which is characteristic with a short growing season and early 
date of maturing of fruits. The honeysuckle-edible is a new berry plant in the Slovak Republic, 
which has extraction in Russia and it has introduced to home conditions at second half of 19th 
century. We can to say, that introduction of this interesting and useful plant for human is one of 
success of gardening of 20th century. This attractive fruit is also growing by plantation way in 
the whole north and soft climate of Russia, Europe, but in Asia and North America, too 
(Matuškovič et al., 2003). This crop spread widely in private and commercial gardens of 
Northern and Central Russia, in the Urals, Siberia and the Far East. Major positive features of 
blue honeysuckle are extra-early ripening, high content of ascorbic acid and bioactive 
flavonoides in fruits, and outstanding frost resistance of plants and flowers (Plekhanova, 2000). 
Plants from Siberia and northern China exhibit four negative traits associated with a short 
dormancy period; very early bloom, early fall leaf senescence, fall flowering, and winter die-
back of annual shoots. However, plants from Hokkaido, Japan and the Kurile Islands bloom 2-3 
weeks later, hold their leaves until late in fall, do not flower in fall, and do not die back in 
winter (Thompson, Chaovanalikit, 2006). The honeysuckle-edible has a lot of useful facilities. 
They are frost resist, and they are not hurt by spring frost (The flowers are resist up to -70C), 
these facilities are implicit by natural conditions authentic environment. They are highly 
adaptable to local environment, relatively resisting to dry, resisting to shadow, and they are not 
hurting by sickness and by infestant. They are representing valued source of biological active 
material positive actuating to human body (Cagáňová, 1994). 
     The berry of honeysuckle-edible is valued source of anthocyanins. Anthocyanins are usefull 
for food processing like natural, sensorial active part of stuff, or like concentrate for 
modifocation of colourity in food article. They are useful in medicine and in blood circulation 
problems (Kintlerova et al., 1996). 
     The target of our research is to watch and to evaluate the adaptability of this interesting fruit 
sort in condition if south Slovakia. We have been watching and evaluating behaviour of 
phenological phase in conditions of Nitra. Evaluating is taking place on an outplanting of 23 
clones plant on the land of Slovak University of Agriculture in Nitra. 
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Floriculture 
Pomologiczna 18, 96-100 Skierniewice  
Poland 
ksmolarz@insad.pl 
 
BELARUS 
 
Katsiaryna BIARLINCHYK 
Mira st., 2, 223011, Minsk region, v. 
Priluki 
Belarus 
Fax: +375 17 5092339 
belizr@tut.by 
 
Valerij GRIMASHEVICH 
Forest Institute of the NAS of Belarus 
Proletarskaya Street 71 
246 001 Gomel 
Belarus 
Phone: +375 232 74 59 09 
Fax: +375 232 74 73 73 
forinst@server.by 
 
Mikalai PAULOUSKI 
Central Botanical Garden of NAS of 
Belorus 
Strojitelej str. 25/19 
225 432 Gantsevichi 
Belarus 
Phone: +375 1646 27020 

Fax: +375 1646 28120 
pavlovskiy@tut.by 
 
Ramualda PLESKATSEVICH 
Institute of Plant Protection 
Mira st., 2, 223011, Minsk region, v. 
Priluki 
Belarus 
Fax: +375 17 5092339 
belizr@tut.by 
 
Jeanne RUPASOVA 
Central Botanical Garden of NAS of 
Belorus 
Surganova street 2v  
220 012 Minsk 
Belarus 
Phone: (+375 017) 284 15 49 
Fax: (+375 017) 284 14 84 
hbc@bas-net.by, cbg@it.org.by 
 
AlexandreYAKOVLEV 
Central Botanical Garden of NAS of 
Belorus 
Surganova street 2v  
220 012 Minsk 
Belarus 
Phone: +375 -17- 284-25-27 
Fax: +375-17- 284-14-84 
alyakovlev@tut.by 
 
CANADA 
 
Evans ESTABROOKS 
Evans & Associates Consulting 
207 Shaw Lane, 
New Maryland, NB   E3C 1J2 
Canada 
Phone: 1-506-450-4996 
enebrooks@primus.ca 
 
CZECH REPUBLIC 
 
Ivo ONDRÁŠEK 
MZLU Brno, Zahradnicka fakulta Lednice 
Ustav ovocnictvi 
Valtická 337 
691044 Lednice 
Phone: +420 519 637 242 
Fax: +420 519 367 222 
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ondrasek@zf.mendelu.cz 
 
Vojtěch ŘEZNÍČEK 
Ústav šlechtení a množení zahradnických 
rostlin ZF MZLU Brno 
Zemědělská 1 
613 00 Brno 
Czech Republic 
Phone: +420 545 436 000 
reznicek@mendelu.cz 
 
ESTONIA 
 
Kadri KARP 
Estonian University of Life Sciences 
Kreutzwaldi 1  
Tartu 
Estonia 
kadri.karp@emu.ee 
 
Taimi PAAL 
Estonian University of Life Sciences 
Kreutzwaldi 1  
Tartu 
Estonia 
taimi.paal@emu.ee 
 
HUNGARY 
Noémi KOCZKA 
Szent István University, Institute of 
Horticultural Technology 
Páter K. u. 1 
21 03 Gödöllő 
Hungary 
Phone: +36-28-52 20 71 
Fax: +36-28-41 08 04 
koczka.noemi@mkk.szie.hu 
 
Attila OMBÓDI 
Szent István University, Institute of 
Horticultural Technology 
Páter K. u. 1 
21 03 Gödöllő 
Hungary 
Phone: +36-28-52 20 71 
Fax: +36-28-41 08 04 
ombodi.attila@mkk.szie.hu 
 
 
 

ITALY 
 
Stella Mary MÉROLA 
Instituto Agrario San Michele all´Adige 
Pergine Valsugana 
38 057 Trento 
Italy 
Phone: +39 0461 615 04 968  
Fax: +39 0461 531 052  
stella.merola@iasma.it 
 
LATVIA 
 
Mintauts ABOLINS 
Institute of Agrobiotechnology, Latvia 
University of Agriculture  
Liela iela 2 
LV-3001 Jelgava 
Latvia 
Phone: +371 3005630 
Fax: +371 3005630, +371-29192384 
Mintauts.Abolins@llu.lv 
 
Ilze APENITE  
Latvian Plant Protection Research Centre 
Lielvardes iela 36/38 
Riga 
Latvia 
Phone: +3717553764 
Fax: +3717551226 
ilse.apenite@laapc.lv 
 
Līga VILKA 
Latvian Plant Protection Research Centre 
Lielvardes iela 36/38 
Riga 
Latvia 
Phone: +3717553764 
Fax: +3717551226 
regina.rancane@laapc.lv 
 
Andis KARLSONS 
Institute of Biology, University of Latvia 
Miera iela 3 Salaspils 
LV-2169 Riga 
Latvia  
Phone: +37127044753 
Fax: +3717945417 
andis_@one.lv 
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Marta LIEPNIECE 
Institute of Agrobiotechnology, Latvia 
University of Agriculture  
Liela iela 2 
LV-3001 Jelgava 
Latvia 
Phone: +371 3005630 
Fax: +371 3005630 
Dace.Sterne@llu.lv 
 
Anita OSVALDE 
Institute of Biology, University of Latvia 
Miera iela 3 Salaspils 
LV-2169 Riga 
Latvia  
Phone: +3717945417 
Fax: +3717945417 
augi@email.lubi.edu.lv 
 
Dace STERNE 
Institute of Agrobiotechnology, Latvia 
University of Agriculture  
Liela iela 2 
LV-3001 Jelgava 
Latvia 
Phone: +371 3005630 
Fax: +371 3005630 
Dace.Sterne@llu.lv 
 
LITHUANIA 
 
Laima CESONIENE 
Kaunas Botanical Garden of Vytautas 
Magnus University 
Z.E. Zilibero str. 6 
LT-46 324 Kaunas 
Lithuania  
Phone: +370 37 29 82 72 
Fax: +370 37 39 01 33 
cesoniene@bs.vdu.lt 
 
POLAND 
 
Anna BIENIEK 
Department of Horticulture, University of 
Warmia and Mazury in Olsztyn 
10-757 Olsztyn 
Poland 
Phone: +48 (089) 523-43-28 
Fax: +48 (089) 523-33-32 

anna.bieniek@uwm.edu.pl 
 
Krzysztof GOŁĘBIEWSKI 
Zentis Polska 
Kolonia Żelków ul. Przemysłowa 8 
08-110 Siedlce 
Poland 
Phone: +48 025 64 02 133 
Fax: +48 025 64 02 173 
Krzysztof.Golebiewski@zentis.pl 
 
Tomasz GOLIS 
Research Institute of Pomology and 
Floriculture 
Pomologiczna 18 Str. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 13 
Fax: +48 46 833 32 28 
Tomasz.Golis@insad.pl 
 
Józef GRAJKOWSKI 
Pomology Department 
Agricultural University of Szczecin 
Janosika 8 
71 424 Szczecin 
Poland 
Phone: +48 91 422 08 51 wew. 367 
Fax: +48 91 423 2417 
jgrajkowski@go2.pl 
 
Andrzej KOMOSA 
Department of Mineral Nutrition of 
Horticultural Plants  
Agricultural University 
60-194 Poznań 
Poland 
Phone: +48 61 84 66 306 
Fax: +48 61 84 66 305 
ankom@au.poznan.pl 
 
Bohdan KOZIŃSKI 
Research Institute of Pomology and 
Floriculture 
Pomologiczna 18 Str. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 13 
Fax: +48 46 833 32 28 
Bohdan.Kozinsky@insad.pl 
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Sławomir KRZEBIETKE 
Department of Agricultural Chemistry and 
Environment Protection,  
University of Warmia and Mazury in 
Olsztyn 
10-744 Olsztyn 
Poland 
Phone: +48 (089) 523-33-73 
Fax: +48 (089) 523-44-37 
slawomir.krzebietke@uwm.edu.pl 
 
Danuta KRZEWINSKA 
Research Institute of Pomology and 
Floricuture 
Pomologiczna 18 Str. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 13 
Fax: +48 46 833 32 28 
D.Krzewinska@insad.pl 
 
Justyna WÓJCIK 
Research Institute of Pomology and 
Floriculture 
Pomologiczna 18 Str. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 13 
Fax: +48 46 833 32 28 
Justyna.Wojcik@insad.pl 
 
Krzysztof ZMARLICKI 
Research Institute of Pomology and 
Floriculture 
Pomologiczna 18 st. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 13 
Fax: +48 46 833 32 28 
Krzysztof.Zmarlicki@insad.pl 
 
RUSSIA 
 
Tatiana EGOSHINA 
Russian Research Institute of Game 
Management and Fur Farming 
79 Engels st. 
610 000 Kirov 
Russia  
Phone: +7(8332)353715 

Fax: +7(8332)353715 
etl@inbox.ru 
 
Aleksey GORBUNOV 
Central Siberian Botanical Garden, 
Siberian Branch 
Russian Academy of Science 
630090 Novosibirsk 
Russia 
Phone: +7 383 334-45-25 
Fax: +7 383 330-19-86 
Gab_2002ru@yahoo.ca 
 
Ekaterina LUGININA 
Russian Research Institute of Game 
Management and Fur Farming 
79 Engels st. 
610 000 Kirov 
Russia  
Phone: +7(8332)353715 
Fax: +7(8332)353715 
hemeroby@mail.ru 
 
Ludmila PROKOPYEVA 
Mary State University, Faculty of Biology 
and Chemistry  
60 Osipenko Street, Mary El,  
424 002 Yoshkar-Ola 
Russia 
Phone: +8(8362)42 52 74 
botanica@marsu.ru 
 
SLOVAK  REPUBLIC 
 
Miroslava ANTALÍKOVÁ 
Department of Fruit Production, 
Viticulture, and Enology, SAU Nitra 
Tr. A. Hlinku 2  
949 76 Nitra 
Slovak Republic 
Phone: +421 37 641 47 15 
antalikova@gmail.com 
 
Tibor BARANEC 
Department of Botany, SAU Nitra 
Tr. A. Hlinku 2  
949 76 Nitra 
Slovak Republic 
Phone: +421 37 641 44 50 
Tibor.Baranec@uniag.sk 
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Pavol ELIÁŠ jr. 
Department of Botany SAU Nitra 
Tr. A. Hlinku 2 
949 76 Nitra 
Slovakia 
pelias@afnet.uniag.sk 
 
Alena GAJDOŠOVÁ 
Institute of Plant Genetics and 
Biotechnology SAS 
Akademická 2, P.O.Box 39A 
950 07 Nitra 1 
Slovak Republic 
Phone: +421 37 733 66 61 
Fax:     +421 37 733 66 60 
alena.gajdosova@savba.sk 
 
Ivan JURÍK 
Poľnohospodárske družstvo podielnikov 
958 41 Veľké Uherce 
Slovak Republic 
Phone: +421 903 116 307 
 
Tünde JURÍKOVÁ 
The Faculty of Central European Studies,  
Constantine the Philosopher University in 
Nitra 
Nábrežie mládeže 91 
949 76 Nitra  
Slovak Republic 
Phone: +421 904 875 110 
tpokorna@ukf.sk 
 
Gabriela LIBIAKOVÁ 
Institute of Plant Genetics and 
Biotechnology SAS 
Akademická 2, P.O.Box 39A 
950 07 Nitra 1 
Slovak Republic 
Phone: +421 37 733 66 61 
Fax:     +421 37 733 66 60 
gabriela.libiakova@savba.sk 
  
Ján MATUŠKOVIČ 
Department of Fruit Production, 
Viticulture, and Enology, SAU Nitra 
Tr. A. Hlinku 2  
949 76 Nitra 
Slovak Republic 
Phone: +421 37 641 47 13 

jan.matuskovic@uniag.sk 
 
Emília ONDRUŠKOVÁ 
Institute of Plant Genetics and 
Biotechnology SAS 
Akademická 2, P.O.Box 39A 
950 07 Nitra 1 
Slovak Republic 
Phone: +421 37 733 66 61 
Fax:     +421 37 733 66 60 
nrgrondr@pribina.savba.sk 
 
Mária Gabriela OSTROLUCKÁ 
Institute of Plant Genetics and 
Biotechnology SAS 
Akademická 2, P.O.Box 39A 
950 07 Nitra 1 
Slovak Republic 
Phone: +421 37 733 66 61 
Fax:     +421 37 733 66 60 
gabriela.ostrolucka@savba.sk 
 
Daniel ŠIMALA 
Grassland and Mountain Agriculture 
Research Institute in Banská Bystrica of 
SARC  
Krivá na Orave Research Station  
Slovak Republic  
simala@vurv.sk 
     
Jozef ŠIMKO 
Department of Fruit Production, 
Viticulture, and Enology, SAU Nitra 
Tr. A. Hlinku 2  
949 76 Nitra 
Slovak Republic 
Phone: +421 37 641 47 15 
jofosimko@centrum.sk 
 
COST 863 ACTION WG3 
PARTICIPANTS 
 
Monique BODSON 
Gembloux Agricultural University 
5030 Gembloux 
Belgium 
Phone: +32 816 224 16 
Fax: +32 816 224 19 
bodson.m@fsagx.ac.be 
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Bożenna BORKOWSKA 
Research Institute of Pomology and 
Floriculture 
Pomologiczna 18 Str. 
96-100 Skierniewice 
Poland 
Phone: +48 46 834 52 82 
Fax: +48 46 833 32 28 
bborkow@insad.pl 
 
Christoph CARLEN 
Agroscope Changins-Wädenswil ACW 
Centre des Fougeres, 1 – Switzerland 
1964 Conthey 
Switzerland 
Phone: 0041 27 345 35 13 
Fax: 0041 27 346 30 17 
christoph.carlen@acw.admin.ch 
 
Remigijus DAUBARAS 
Kaunas Botanical Garden of Vytautas 
Magnus University 
Zilibero str. 6 
LT-46 324 Kaunas 
Lithuania  
Phone: +370 37 39 00 33 
Fax: +370 37 39 01 33 
R.Daubaras@bs.vdu.lt 
 
Sezai ERCISLI 
Ataturk University  
Ataturk University Agricultural Faculty 
25240 Erzurum 
Turkey 
Phone: +904422312599 
Fax: +904422360958 
sercisli@hotmail.com 
 
Tomasz KRUPA 
Warsaw Agricultural University 
Nowoursynowska 159 str. 
Warsaw 
Poland 
Phone: +48 22 59 32 104 
Fax: +48 22 59 32 111 
tomasz_krupa@sggw.pl 
 
Slobodan MILENKOVIC 
Fruit Research Institute 
Kralja Petra I 9 

320 00 Čačak 
Serbia 
Phone: +381 032/222-625 
Fax: +381 032/221 391 
sloboento@yahoo.com 
 
Paulina MLADIN 
Research Institute for Fruit Growing Pitesti 
Maracineni, Str. Marului, Nr. 407, 117450 
Arges 
Pitesti 
Romania 
Phone: +40 0248 278 066 
Fax: +40 0248 278 477 
icpp_mar@geostar.ro 
iccp.mar@gmail.com 
 
Dalija SEGLINA 
Latvia State Institute of Fruit-Growing 
Graudu Street 1 
LV-3701 Dobele 
Latvia 
Phone: +371 37 222 94 
Fax: +37137 817 18 
dalija.seglina@lvai.lv 
 
Radomíra VAŇKOVÁ 
Institute of Experimental Botany ASCR  
Rozvojová 263 
165 02 Praha 6 
Czech Republic 
Phone: +420225106427 
Fax: +420225106446 
vankova@ueb.cas.cz 
 
 
COST 863 ACTION WG4 
PARTICIPANTS 
 
Maurizio BATTINO 
Institute of Biochemistry - Faculty of 
Medicine  
Università Politecnica delle Marche 
Via Ranieri 65 
60100 Ancona 
Italy 
Phone: +39 071 220 4646 
Fax: +39 071 2204398 
m.a.battino@univpm.it 
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Gabrielle L. BECCARO 
Dipartimento di Colture Arboree - 
Università degli Studi di Torino 
V. Leonardo da Vinci 44 
10095 Grugliasco (TO) 
Italy 
gabriele.beccaro@unito.it 
 
Jules Beekwilder 
Plant Research International 
Postbus 16 
6700 AA WAgeningen 
The Netherlands 
Phone: +31 317 477 001 
Fax: +31 317 418 094 
jules.beekwilder@wur.nl 
 
Margit LAIMER 
Plant Biotechnology, Institute of Applied 
Microbiology 
Department Biotechnology BOKU 
University 
Muthgasse 18 
1190 Vienna 
Austria 
Phone: +43 1 36006 6561 
Fax: +43 1 3697615 
margit.laimer@boku.ac.at 
 
Gorji MARZBAN 
Plant Biotechnology Unit 
Dept. of Biotechnology, BOKU,  
Muthgasse 18 
1190 Vienna 
Austria 
Phone: +43 1 36006 6561 
Fax: +43 1 3697615 
gorji.marzban@boku.ac.at  
 
Rolf  NESTBY 
Bioforsk 
Grasland and Landscape division 
N-7500 Stjoerdal 
Norway 
Phone: +47 959 88 530 
Fax: +47 74 82 20 08 
rolf.nestby@bioforsk.no 
 
 
 

Eliza OPREA 
University of Bucharest, Faculty of 
Chemistry 
030018/ Bucharest                                               
Romania 
Phone:  40-21- 315.92.49                      
Fax: 40-21-4120140 
eliza_oprea2003@yahoo.com 
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