
ISSN 1313 - 8820
Volume 8, Number 2

June 2016

2016



Scope and policy of the journal
Agricultural Science and Technology /AST/ 
– an International Scientific Journal of 
Agricultural and Technology Sciences is 
published in English in one volume of 4 
issues per year, as a printed journal and in 
electronic form. The policy of the journal is 
to publish original papers, reviews and 
short communications covering the 
aspects of agriculture related with life 
sciences and modern technologies. It will 
offer opportunities to address the global 
needs relating to food and environment, 
health, exploit the technology to provide 
innovative products and sustainable 
development. Papers will be considered in 
aspects of both fundamental and applied 
science in the areas of Genetics and 
Breeding, Nutrition and Physiology, 
Production Systems, Agriculture and 
Environment and Product Quality and 
Safety. Other categories closely related to 
the above topics could be considered by 
the editors. The detailed information of the 
journal is available at the website. 
Proceedings of scientific meetings and 
conference reports will be considered for 
special issues.

Submission of Manuscripts

All manuscripts written in English should 
be submitted as MS-Word file attachments 
via e-mail to editoffice@agriscitech.eu. 
Manuscripts must be prepared strictly in 
accordance with the detailed instructions 
for authors at the website 
www.agriscitech.eu  and the instructions 
on the last page of the journal. For each 
manuscript the signatures of all authors 
are needed confirming their consent to 
publish it and to nominate on author for 
correspondence.
They have to be presented by a 
submission letter signed by all authors. 
The form of the submission letter is 
available upon from request from the 
Technical Assistance or could be 
downloaded from the website of the 
journal. Manuscripts submitted to this 
journal are considered if they have 
submitted only to it, they have not been 
published already, nor are they under 
consideration for publication in press 
elsewhere. All manuscripts are subject to 
editorial review and the editors reserve the 
right to improve style and return the paper 

for rewriting to the authors, if necessary. 
The editorial board reserves rights to reject 
manuscripts based on priorities and space 
availability in the journal.
The journal is committed to respect high 
standards of ethics in the editing and 
reviewing process and malpractice 
statement. Commitments of authors 
related to authorship are also very 
important for a high standard of ethics and 
publishing. We follow closely the 
Committee on Publication Ethics (COPE),
http://publicationethics.org/resources/guid
elines
The articles appearing in this journal are 
indexed and abstracted in: DOI, EBSCO 
Publishing Inc. and  AGRIS (FAO).
The journal is accepted to be indexed with 
the support of a project № BG051PO001-
3.3.05-0001 “Science and business” 
financed by Operational Programme 
“Human Resources Development” of EU. 
The title has been suggested to be 
included in SCOPUS (Elsevier) and 
Electronic Journals Submission Form 
(Thomson Reuters).

Address of Editorial office:
Agricultural Science and Technology 
Faculty of Agriculture, Trakia University 
Student's campus, 6000 Stara Zagora 
Bulgaria
Telephone.: +359 42 699330

+359 42 699446
www.agriscitech.eu

Technical Assistance:
Nely Tsvetanova
Telephone.: +359 42 699446
E-mail: editoffice@agriscitech.eu

Editor-in-Chief

Tsanko Yablanski
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Co-Editor-in-Chief

Dimitar Panaiotov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breeding

Atanas Atanasov (Bulgaria)
Nikolay Tsenov (Bulgaria)
Max Rothschild (USA)
Ihsan Soysal (Turkey)
Horia Grosu (Romania)
Bojin Bojinov (Bulgaria)
Stoicho Metodiev (Bulgaria)

Nutrition and Physiology

Nikolai Todorov (Bulgaria)
Peter Surai (UK)
Zervas Georgios (Greece)
Ivan Varlyakov (Bulgaria)

Production Systems

Radoslav Slavov (Bulgaria)
Dimitar Pavlov (Bulgaria)
Bogdan Szostak (Poland)
Banko Banev (Bulgaria)
Georgy Zhelyazkov (Bulgaria)

Agriculture and Environment

Georgi Petkov (Bulgaria)
Ramesh Kanwar (USA)
Martin Banov (Bulgaria)

Product Quality and Safety

Marin Kabakchiev (Bulgaria)
Stefan Denev (Bulgaria)
Vasil Atanasov (Bulgaria)

English Editor

Yanka Ivanova (Bulgaria)



2016

ISSN 1313 - 8820 Volume 8, Number 2
June 2016



Performance of eleven plum cultivars under agroclimatic conditions of Plovdiv region, 
Bulgaria

V. Bozhkova*, P. Savov

Fruit Growing Institute, 4004 Plovdiv, Bulgaria

(Manuscript received 13 May 2016; accepted for publication 8 June 2016)

Abstract. Plum is a traditional fruit crop in Bulgaria. The South Central Region represents 22.2% of the total area occupied with plum trees. In this study the 
results of a four years' investigation on ten plum cultivars carried out at the Fruit Growing Institute in Plovdiv are presented. Stanley was used as a standard. The 
observed phenological characteristics included flowering and fruit ripening. The cultivars Tophit plus and Toptaste are the earliest flowering, whereas Topstar 
plus is the latest one. Fruits of Topfirst cultivar ripen at the beginning of July, those of Top and Tophit plus in September and all the rest in August. According to 
biometrical analyses, fruit weight of Topgigant plus and Tophit plus is over 60g. The total soluble solid content in the studied cultivars varies from 15.7% in Top 
cultivar to 24.75% in Toptaste. Yield was determined and expressed in kg per tree. Over 30 kg per tree was harvested from the cultivars Stanley, Jojo, Topgigant 
plus and Tophit plus. The lowest yield was obtained from the cultivars Top, Topfive and Toptaste. In 2012, the percentage of flower buds destroyed by frost was 
evaluated. The lowest degree of damages was reported in the cultivars Tophit plus, Topgigant plus and Mirabelle de Nancy (below 10%), and the greatest 
damages in Toptaste (51%). According to the obtained results, the most suitable plum cultivars recommended to be grown in Plovdiv region, are Jojo, Topgigant 
plus and Tophit plus, as well as the cultivar Bellamira from the group of Mirabelle plum.
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Introduction Bellamira, Mirabelle de Nancy, Jojo, Top, Topfive, Topfirst, Topgiant 
plus, Tophit plus, Topstar plus and Toptaste were planted in a 
collection plantation in 2006 at a planting distance 4 × 4 m. Stanley Plum is a traditional fruit crop in Bulgaria. The South Central 
cultivar, which is the major one in the plum orchards in Bulgaria, was Region represents 22.2% of the total area occupied with plum trees. 
used as a standard. The collection plantation is grown under non-The main cultivar grown is still Stanley, because the limiting factor of 
irrigation conditions. The area is naturally grassed, the inter-row plum growing in the country is plum pox (Djuvinov and Vitanova, 
strips are maintained by mowing and the in-row strips are treated 2002). During the second half of the 20th century extensive breeding 
with herbicides. The observed phenological characteristics included programs on European plum were established to obtain cultivars 
flowering and fruit ripening. resistant and/or tolerant to the disease. A lot of new cultivars were 

Biometrical and chemical analyses of the fruits were performed. registered in Europe as tolerant to plum pox but few of them were 
Total soluble solids (TSS) content was determined (Brix). Sugars accepted by producers and spread in the orchards. Till now only 
were determined according to the method of Schoorl-Regenbogen, plum cultivar Jojo is known as resistant to plum pox (Neumeller et al., 
the acid contents were defined titrimetrically, active acidity (pH) was 2010). Some other new German plum cultivars tolerant to plum pox 
measured potentiometrically and the ascorbic acid (Vitamin C) was and with good economic properties were obtained in Geizenheim 
determined by the method of Tillmans. UPOV descriptor (2006) was (Jacob, 2002; Blažek and Pištěková, 2009.). The cultivation of new 
used to allocate the cultivars into groups according to the fruit plum cultivars improves the production characteristics of plums, 
weight, using the following scale: very small 10 – 15 g, small 15 – 30 which increases productivity and makes the fruit more attractive in 
g, medium 30 – 40 g, large 40 – 60 g, very large > 60 g. Fertility of size and nutritive composition (Markuszewski and Kopytowski, 
each cultivar was evaluated in kg per tree by weighing the fruits. In 2013).
2012, the percentage of flower buds destroyed by frost was Bulgarian producers are interested in new cultivars and 
evaluated by reporting the injuries caused on 100 buds of each possibilities to diversify the list of cultivars in their orchards. As an 
cultivar. Data were statistically processed by Duncan's test (Steele answer of this need, in 2008, ten new plum cultivars were introduced 
and Torrie, 1980).from Germany in the Fruit Growing Institute. In this study the results 

of four years' investigation on those cultivars are presented. The aim 
is to recommend the best one to the plum producers.

Results and discussion

It is known from literature that meteorological conditions 
Material and methods influence the time and duration of flowering. In Plovdiv, which is 

located in the South Central Region of Bulgaria, the beginning of 
The study was carried out in the period 2011 – 2014 at the Fruit flowering of plum cultivars starts at the end of March or the beginning 

Growing Institute, Plovdiv. The trees of the studied cultivars 
* e-mail: vbozkova@abv.bg
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of April but in some years even at the end of April. Of the studied Nancy – below 10%, and the greatest damages – in Toptaste – 51%. 
cultivars, the earliest period of flowering is reported in Tophit plus For comparison, the degree of frost damages in the standard cultivar 
and Toptaste and the latest in Topstar plus, the difference being only Stanley was 11%. In other studies we established a lower 
4 days (Figure 1). During the period of study the flowering period percentage of frost damages in the Stanley cultivar (1.0%) at the 
continued 10 to 11 days and it was shorter only in Top cultivar – 9 phenological phase white bud (Bozhkova and Zhivondov, 2004). 
days. In a study on plum cultivars Bozhkova and Butac (2009) Obviously, not only the absolute values of the negative air 
established that in Plovdiv region flowering starts in the first decade temperatures are responsible for frost damages, but also the 
of April and in Pitesti, Romania – in the second decade. In the Czech duration of the low temperatures. That is why, a lower percentage of 
Republic, Blazek and Pistekova (2009) found out that the earliest to damages could be observed even at later phenological stages of the 
start flowering are the plum cultivars Topfirst and Topstar plus (on 14 flower buds and vice versa. 
April) and the latest ones – cultivars Katinka and Ruth Gerstetter (on Fruits of the 11 studied cultivars ripen within a period of 2 
1 May). In Germany the period of flowering of cultivar Tophit plus is months – from the beginning of July to the beginning of September 
mid-early (Jacob, 2002). Obviously the flowering stage starts later in (Table 2). Fruits of Topfirst cultivar ripen at the beginning of July, 
the more northern regions and countries. those of Top and Tophit plus ripen in September and all the rest in 

Although rarely, provocative spring frosts cause damages on August. Similar results about the period of ripening of those cultivars 
flower buds, flowers and young fruit sets of the plum cultivars. For were also obtained by other authors in the Czech Republic and 

° Poland (Blazek and Pistekova, 2009; Markuszewski and example, on 6 March 2012 the temperature dropped down to -3.5 С, 
° Kopytowski, 2013). The difference of the date of ripening of a given and on 3 April to -2.2 С and the frost injured the flower buds. Data 

cultivar in the separate years varies from 2 to 13 days, depending on about the caused damages are presented in Table 1. The 
the climatic conditions. According to data of the biometric analysis, percentage of frost damaged buds varied from 5% to 51% at the 
the fruits of Mirabelle de Nancy are very small in size, of Bellamira phenological stage dormant buds. The lowest degree of damages 
and Top – small, of Stanley, Topfirst, Topfive, Topstar plus and was reported in cultivars Tophit plus, Topgigant plus and Mirabelle de 

Figure 1. Phenogramme of flowering
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Table 1. Frost damages in 2012

Cultivar

Topfirst

Topfive

Topstar plus

Topgigant plus

Mirabelle de Nancy

Bellamira

Toptaste

Jojo

Stanley

Top

Tophit plus

17

24

16

9

9

20

51

16

11

7

5

Damaged buds, (%)

Table 2. Average biometric and economic values (2011 – 2014)

*Different letters in the same row/column indicated significant difference ( p<0.05)

Cultivar

Topfirst

Topfive

Topstar plus

Topgigant plus

Mirabelle de Nancy

Bellamira

Toptaste

Jojo

Stanley

Top

Tophit plus

06.07.

29.08.

02.08.

09.08.

17.08.

18.08.

14.08.

28.08.

31.08.

06.09.

03.09.

c*43.18 
d40.25 

c44.7 
a52.69 
f25.11 
e33.52 
c42.11 
b48.77 
b48.50 
d40.48 
a53.74 

c36.36 
bc37.27 
bc37.22 
a45.30 
e23.44 
d32.16 
b36.25 
b39.38 
c34.65 
d33.55 
a43.41 

c33.44 
bc35.9 

b36.87 
a44.86 
d23.83 
c31.96 
b37.20 
b38.07 
b36.12 
c34.87 
a47.39 

cd33.53 
d31.88 
c36.01 
a61.74 
g10.41 
f21.19 
cd34.88 
b42.98 
cd33.48 
e25.59 
a61.71 

b1.39 
bc1.22 
b1.46 
a1.81 
d0.41 
c0.84 
ab1.65  
b1.51 
ab1.61 
c0.92 
a1.87 

4.14

3.82

4.05

2.93

3.93

3.96

4.73

3.51

4.80

3.59

3.03

cd19.8 
e12.4 
d17.8 
b31.0 
c21.2 
c22.4 
d15.8 
a33.1 
a36.4 
d13.6 
b31.8 

Mean harvest
time

Lengh,
mm

Width, 
mm

Thickness,
mm

Fruit weight, 
g

Stone weight, 
g

Relative 
share, %

Yield,
kg/tree

Fruit
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Toptaste – medium, of Jojo – large, of Topgigant plus and Tophit plus mm. The stones of the cultivars Mirabelle de Nancy, Bellamira and 
– very large. Most of the cultivars bear fruits medium in size. Fruit Top are below 1 g in weight and in the rest of the cultivars their weight 
weight is a trait determined by the biological characteristics of the varies from 1.22 g to 1.87 g. The cultivar Topgigant plus has the 
cultivar, however, it is also influenced by the growing conditions, tree largest fruits and stones but the lowest relative stone to fruit ratio 
loading and health status. That could explain the significant (2.93%). As a whole, that characteristic is below 5%, which shows 
differences of the results obtained in the studies of different authors that compared to the other stone fruit species, plums have 
and sometimes of the same author. For example, in the Czech comparatively small stones. Over 30 kg per tree were harvested 
Republic Blazek and Pistekova (2009) obtained results similar to from the cultivars Stanley, Jojo, Topgigant plus and Tophit plus. The 
ours for the cultivars Topfirst, Toptaste and Jojo. Smaller fruits were lowest yield was obtained from the cultivars Top, Topfive and 
reported for Topfive and Tophit plus and larger fruits for Topgigant Toptaste.
plus. The differences in the same cultivar varied from 0.1g (for Jojo) Determining the total soluble solids is the quickest way to get 
to 14.2g (for Topgigant plus). In Poland Markuszewski and information about the content of the major chemical components. 
Kopytowski (2013) reported smaller fruits of the cultivar Top in That is why, the higher total soluble solids is the biological value of 
comparison with our results. Plum fruits have short pedicels. Pedicel the fruits. The total soluble solids in the 11 studied plum cultivars vary 
length varies within 10 – 12 mm in the studied cultivars. It is slightly from 15.7% in Top cultivar to 24.75% in Toptaste (Table 3). Lower 
bigger in the cultivars Stanley – 17.44 mm and Bellamira – 16.35 values of that characteristic were reported in the cultivars Toptaste 

Table 3. Chemical composition of plum fruits (2011 – 2014)

*Different letters in the same row/column indicated significant difference ( p<0.05)

Cultivar

Topfirst

Topfive

Topstar plus

Topgigant plus

Mirabelle de Nancy

Bellamira

Toptaste

Jojo

Stanley

Top

Tophit plus

c*15.75 
a23.35 
c15.79 

c16.6 
b21.2 
bc20.2 

a24.75 
bc20.06 

b19.7 
c15.7 

c17.96 

b10.73 
a12.16 
b10.71 
bc10.16 
a11.99 
a11.29 
a12.39 
a12.04 
a11.95 

d7.96 
c9.20 

ab7.97 
ab7.77 
c5.88 
bc6.45 
b7.23 
bc6.20 
a8.10 
a8.94 
bc6.85 
c5.52 
bc6.61 

bc2.62 
a4.18 
a4.83 
b3.52 
a4.52 
a4.83 
a4.07 
bc2.94 
a4.84  
c2.25 
bc2.47 

c0.79 
bc0.86 
bc0.89 
a1.37 
c0.76 
c0.63 
bc0.81 
bc0.81 
c0.61 
bc0.81 
b0.93 

a3.46 
ab3.34 
ab3.30 
b3.09 
ab3.32 
ab3.39 
a3.58 
a3.46 
a3.64 
a3.67 
ab3.38 

b7.40 
c5.54 
c5.62 
c5.29 
d3.36 
cd4.97 
d3.88 
bc6.79 

a11.92 
d3.62 
cd4.91 

Total soluble
solids (°Brix) Total Invert Sucrose

Titratable 
acidity, %

рН
Ascorbic 
acid, %

Sugar, %

and Topfive (Blazek and Pistekova, 2009), the difference to the yield and resistance of the cultivars to late winter temperatures 
values reported in the present study being 4.7% and 3.65%, showed that the most suitable plum cultivars recommended to be 
respectively. In the study of the authors mentioned above, the total grown in Plovdiv region, are Jojo, Topgigant plus and Tophit plus, as 
soluble solids in Topstar plus cultivar were 2.41% higher and in the well as the cultivar Bellamira from the group of Mirabelle plum.
cultivars Topgigant plus, Topfirst and Tophit plus data were 
comparable to the results obtained in the present study. Our data 
show that the lowest sugar content was established in the cultivars References
Top (7.96%) and Tophit plus (9.20%). The values for the other 
cultivars varied from 10.16% in Topgigant plus to 12.39% in Bozhkova V and Butac M, 2009. Behaviour of some plum cultivars 
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Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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