
Online  ISSN: 1314-412X
Volume 3, Number 3

September 2011

 Version

2011



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 manuscript written in English should be 
submitted as MS-Word file attachments via 
e-mail to ascitech@uni-sz.bg. Manuscripts 
must be prepared strictly in accordance 
with the detailed instructions for authors at 
the website 
http://www.uni-sz.bg/ascitech/index.html 
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. 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.

Subscriptions 
Agricultural Science and Technology is 
published four times a year. The 
subscription price for institutions is 80 € 
and for personal subscription 30 € which 

include electronic access and delivery. 
Subscription run for full calendar year. 
Orders, which must be accompanied by 
payment may be sent direct to the 
publisher:

Trakia University
Faculty of Agriculture, Bank account: 
UniCredit Bulbank, 
Sofia BIC: UNCRBGSF

IBAN: BG29UNCR76303100117681
With UniCredit Bulbank Stara Zagora

Internet Access
This journal is included in the Trakia 
University Journals online Service which 
can be found at www.uni-sz.bg.

Copyright
All rights reserved. No part of this 
publications may be translated into other 
languages, reproduced or utilized in any 
form or by any means, electronic or 
mechanical, including photocopying or any 
information storage and retrieval system 
without permission in writing from the 
publisher. 

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
http://www.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tzvetanova
Telephone.: +359 42 699446
E-mail: ascitech@uni-sz.bg

 

Georgi Zhelyazkov (Bulgaria)



2011

Volume 3, Number 3
September 2011

Online Version ISSN: 1314-412X





Genetics and Breeding

Selection of oil-bearing rose in Bulgaria – tendencies and perspective 

N. Kovatcheva*

Institute of Roses, Essential and Medical Cultures, 49 Osvobozhdenie, 6100 Kazanlak, Bulgaria

Abstract. The oil-bearing rose (Rosa damascena Mill.f.trigintipetala Dieck) is of priority economic importance to Bulgaria, whose products are entirely export 
oriented. The main limiting factor for its development are meteorology conditions throughout the growing season. These abiotic factors have exerted a growing 
influence in recent years, resulting in reduced production traits. The direction of the selection of the oil-bearing rose is associated with offering high-variety, 
selection of promising branches resistant to abiotic stress. Given the rich gene fund of the assembly origin, variety, hybrids at the Institute of Roses, Essential 
and Medical Cultures, Bulgaria, a lection program has been developed that reflects the main stages of research.
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Introduction Preservation of genetic resources of oil-bearing 
roses 

Kazanlak rose (Rosa damascena Mill.f.trigintipetala Dieck) has 
been the subject of research for more than 90 years, the beginning of As a result of research work conducted at in the Institute of 
this activity was placed in the experimental field in Kazanlak in 1922. Roses, Essential and Medical Cultures (IREMC), Bulgaria a 
Today the oil-bearing rose is a major essential oil plant for our valuable gene fund of oil rose has been selected, part of which is 
country. It is grown in the traditional for this production area of the preserved to this day. Much of the breeding material in their origin 
Rose Valley. At present in our country the population of the Kazanlak are extremely important for our rose production,  because they are 
rose has increased and it occupies almost 100% of the areas in the unique and no possibility of re-selects. The rose plants from which 
country. The population is an amalgamation of selected promising they were transferred no longer exist. The Institute has a rich 
origin. It will maintain a certain standard of Bulgarian rose oil and collector's garden, including selected origin of oil-bearing roses and 
ensure its excellent quality. From the selected Bulgarian varieties introduced species and varieties, hybrids, 50 ha planted with oil-
there are also some limited areas and basically maintained at the bearing rose, accredited research laboratory for the analysis of raw 
Institute of Rose. Each of them is characterized by productive materials and essential oils, 1 ha of cultivation equipment, laboratory 
indicators and quality of essential oil (DSK, 1993), it is also an for distillation, semi-and industrial distilleries. IREMC is located in 
assessment of mixtures, obtained by mechanical mixing in a certain the Rose Valley in Kazanlak valley, which geographically belongs to 
proportion (Kovacheva et al., 2010). the eastern beyond the mountain fields, with length from west to east 

A great interest is manifested to other types of oil rose producing about 60 km and width ranging from several hundred meters to 13 
high quality essential oils and resistant to major diseases and pests. km. Soil refers to leached maroon-forest soils with little food stocks in 
Special attention is paid to the white damask rose (Rosa alba L.). In the layer 0-60 cm. The climate is transient continental and relatively 
recent years its essential oil has received high perfume rating soft. Winter is warmer and summers cooler than in the neighboring 
worldwide. In the past it was present in greater extent in the regions of Kazanlak - Gabrovo, Stara Zagora and Chirpan 
plantation, alongside with R.damascena Mill. White damask rose is (Clim.guide, 1973). From the elements of climate with direct impact 
cold resistant, twice as higher yield of fresh color, but low in essential on the development of the oil-bearing rose the annual amount of rain 
oil content.  In our country varieties and types of oil rose with different and air temperature are important. The average annual temperature 
type of rose oil are introduced. This makes it impossible to use it in is around 11 º C and annual rainfall - 654 mm. 
production now. Over the past ten years a significant reduction of the 
obtained rose oil from the unit feedstock has been observed. 
Climatic factors are one reason for the hesitant yields in years. Results of selection work in Bulgaria and 
Despite the achievements of the Bulgarian selection, this problem 

perspective of developmenthas emerged as major in the coming years. The aim of this paper is 
to present selection guidelines of oil-bearing rose in the Institute of 

Selection work with the oil-bearing rose in Bulgaria has gone Roses, Essential and Medical Cultures (IREMC),Kazanlak,  
through several stages. The first studies were designed to study Bulgaria. 
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biodiversity patterns in the population of the oil rose and a choice of material from which to obtain maximum essential oil. The quantity of 
highly productive origin (Nikolov, 1924; Topalov, 1961, Staykov, essential oil per unit of raw material forms its cost, too. 
1965). For 22 years there has been extensive research in Competitiveness of Bulgarian rose oil depends not only on its quality, 
plantations located throughout the Valley of Roses. A total of 365 but on the market price as well. An important trend in job search is to 
origins of the Kazanlak Rose have been investigated found and shape the content of essential oil in flower up to 0.05%.
transferred from 87 rose plantations to 33 villages of the main rose- Furthermore, high economic performance and quality of 
production farms, representing about 95-97% of all areas of this crop essential oil is searched, a condition for the success of a breeding 
in our country. Astadzhov (1988) creates a number of improved program is the compliance with the biological requirements and 
populations. Selected are the first varieties of rose oil - Iskra physiological changes in the plant. Climatic factors (temperature, 
(Astadzhov, 1978) and Svejen (Staykov and Astadzhov, 1975), relative humidity, rainfall, wind) are important conditions for the 
winners for better productivity of rose flower 6500-8000 kg/ha and normal flowering of the bushes. With climate change in recent years 
high content of essential oil, average 0.055 %. a substantial fall in yields of oil rose to fresh flower and essential oil 

Due to concerns of breeders for losing the quality of rose oil has been observed. Significantly increased the yield (the quantity of 
(Nikolov et al., 1977), oil rose is reproduced by vegetative means. raw material needed to obtain 1 kg of product), which affects the cost 
For the same reason, the use of hybrids in production in our country of the product rose oil and its competitiveness. An important 
is not allowed. Seeking opportunities to induce the desired qualities - dimension of the work is to assess the stability and adaptability to 
cold resistance and high resistance to disease, however, breeders economic indicators available for the production of varieties. 
still use the methods of hybridization (Popova and Kozhuharova, The oil-bearing rose is often lost from cold, in greater or lesser 
1987; Staykov and Kalaidjiev, 1972; Kovacheva, 2010). Forms with extent. Sometimes the losses are significant and in some places 
good productive performance are obtained, highly resistant to they reach 80% (Staykov, 1965). At rest bushes withstand extremely 
diseases, but with the type of essential oil different than the low temperatures and at -30°C freeze purposes shrubs. A problem, 
standard. however, are early autumn-winter and late winter-spring frosts. 

By the methods of hybridization in Russia and the Ukraine Depending on weather conditions, this type of frost occurs in 4-5 
(Demidov, 1983; Nazarenko, 1983, 1989) many new varieties have years. The last greater frost was observed in 2006 in separate micro 
been created, in most cases Kazanlak rose oil is involved in the areas of the Rose Valley, particularly in the plantations on the 
crossing combinations. Despite the good performance of the southern slopes of Stara Planina. Losses of flower are in direct 
selected varieties (cold tolerance, high yield, resistance to rust and contact with the nature and extent of frost. In most cases this 
black leaf spots), all authors confirm that the highest quality of reduces the overall adaptability of the plant and the stability of its 
essential oil is from Kazanlak rose (Nazarenko, 1989). As one of the yield. According to our authors (Decheva and Koseva, 1978), there 
most reliable crosses recommended is the combination Rosa is a correlation between cold resistance and sugar content. In the 
damascena Mill. with Rosa gallica L., the latter is particularly most critical period after mid-January, however, such dependence is 
resistant to rust (Staykov, 1965). not observed. Although temperatures vary from +7 to -8 º C, sugars 

The introduction and testing of new types and origins is a priority decreased continuously. In that period rose is the least cold 
in breeding work. Studies in this direction (Kovacheva et al., 2006; resistant. There is also a close correlation between the content of 
Kovacheva, 2008) allow the use of certain types of the Rosa genus oxygen solubility metabolites and cold resistance of the oil-bearing 
as good parental donors. The main task in breeding programs is to rose (Karpova, 1992). With the accumulation of anthocyanins in the 
increase productivity. It is a function of several interrelated rose buds their cold tolerance increases. Given the research and 
processes. A balanced combination of morphological and results, it is quite justifiable to seek higher cold tolerance. But the end 
physiological characteristics and the adaptive potential of species result - maintaining the quality of Bulgarian rose oil, significantly 
reflects on their ability to use more fully the environmental factors limits the methods of selection. In the 1990s Tsvetkov (1984), 
and achieve higher yield (Kovacheva et al., 2010). Singh and included radiation and chemical mutagenesis in the selection of oil 
Kayiyar, (2001), explore the possibility of increasing the efficiency of rose. He created two varieties, with high cold tolerance. Under 
the selection process for the oil-bearing rose and examined the natural conditions, frost them are 14-16% (59% of the population) 
correlation and direct effects between symptoms, which and at temperatures -30 ° C, respectively, 15-26% (50% of the 
characterize productivity. They determine that the larger diameter of population). Varieties are highly resistant to rust and black leaf spots 
the plant /associated with vegetative growth/ is an undesirable with quality rose oil within the standard. 
attribute in Rosa damascena, as there is less direct effect on the In some years, and recently more often, favorable conditions for 
formation of yield. The basis of selection for high productivity, mass distribution of economically important diseases in the oil-
number of  flower buds of the plant, number of flowering branches bearing rose are created. The reduction in yield is significant. Not 
and average weight of flower must be taken into account, because of always the removal of chemical control is successful, in most cases it 
the high positive correlation with the yield from 1 plant. There have is associated with increased cost. There are cases in which misuse 
been correlations between the components of essential oils that can of pesticides gives a negative impact on the final product. 
be used to compile breeding programs and are able to increase the Undoubtedly, the creation of varieties tolerant to this type of stress 
effectiveness of the choice (Kovacheva et al., 2007; Kovacheva, would lead to greater efficiency of production. Unfortunately, with the 
2007). Considering the obtained results, as the primary task traditional methods of selection such a result would hardly be 
required continuous improve work with the existing population and achieved. Genetic engineering would be more effective in the case, 
selection of branches with high economic performance and quality but according to current law, the country has banned the release of 
essential oil. genetically modified crops including the oil-bearing rose.

Rose oil is entirely an export product. In this sense, market Following a change of ownership, the profile of rose-production 
requirements are closely linked to maintaining the quality of industry entirely changed to an extent influenced to standard 
traditional Bulgarian rose oil. Rose-oil producers strive for high and Bulgarian rose oil. It is known that, depending on soil and climatic 
stable yields and rose manufacturing prefers high quality raw conditions, the quality of rose oil in the various micro-areas is 
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ldifferent. In the past, standardization was achieved by mixing of oils. Variety support selection by individual choice with follow-up 
In current conditions this method of organization does not apply and biological and chemical properties of the origin.
all firms that make rose oil are forced to offer a product that is The source material is stored in a collector's garden consisting 
obtained as a result of all the factors (natural, technological, etc.). of a collector and hybrid garden. Regarding the symptoms cold 
Considering the environmental characteristics of different regions resistance and high resistance to disease, varieties have been 
and the condition for preserving the quality of the Bulgarian rose oil, established. Many hybrids and forms, obtained by self-pollinationm 
the positive effect will enrich the population with perspective origins, have been created. Other types of roses from foreign collector 
implementation on a larger scale of selected varieties and types of gardens are also introduced.
white rose (Rosa alba L.). Under their rate of participation in creating In future work will be aimed at choice of form of various 
a plantation in order to maintain the standard Bulgarian rose oil is production plants and other environmental areas. Given the 
one of the tasks in further work. Combining a large number of methodology of the choice and ownership of plantations, this task is 
samples with different composition of oil helps to enrich the extremely challenging. The new forms in the gene fund and breeding 
composition of oil produced since it achieves its mixing even when materials are explored in phenology and a set of phenotypic features 
picking flowers in plantations. - biometric, productive, quality. The final evaluation for the selection 

Products of Damascus Rose - essential oils, concretes, of appropriate material selection are the sense of smell qualities of 
absolutes, rose water and extracts are most widely used in the rose oil. The approved source plants are cut in spring and in 
perfumery, cosmetics and aromatherapy. In recent years studies summer, from the branches seedlings are rooted obtained by the 
reinforce the benefit of rose products in the field of medicine. established method of green cuttings. The resulting rooted roses 
Antibacterial, antimicrobial activity, anti-HIV activity of the products from the base of plants / trees / are planted  for comparative study of 
of rose oil are reported (Jirovetz et al., 2006; Mahmood et al., 1996; the branches. Evaluation of the forms is made in the third year of 
Özkan, 2004). Toxicology studies of essential oil are in support of its planting. The standard selection process followed to include forms 
safety (Tablizi et al., 2003). The interest and demand for antioxidants and it showed a good overall assessment in  experimental fields, 
of plant origin has increased and many studies are associated with pre-variety test  and competitive variety trials. 
oil rose and its products ( Kumar at al., 2008; Ulusoy at al., 2009; 
Achuthan and al., 2003). We expect that positive results in research 
in this direction will enable the creation of new pharmaceutical 

Conclusionproducts and generic products of rose oil in medicine. In this regard, 
one of the objectives in the selection of oil rose in Bulgaria will focus 

IREMC is a fundamental and unique center for research and on establishing new models which could be isolated in more certain 
development of essential oil production in Bulgaria. It stores genetic ingredients needed in medicine.
resources of oil-bearing rose. As a result of breeding work forward. To achieve that objective, research is aimed at:
Enrichment of the germplasm with new forms, types, varieties, 

lEnrichment of the germplasm with new forms including other 
hybrids, origins. Developing a more effective method for initial types of oil rose from foreign collections; samples of genus Rosa of 
evaluation of the forms in terms of essential oil content using single the Bulgarian flora, foreign varieties and origins, origin from 
flower. Selection of forms, olders of valuable industrial properties for plantation. Exploration and differentiation of origin by directions 
organic farming and direction medicine. Greater involvement of depending on their application in the selection and especially the 
Rosa alba L. as self-direction in production and as a source material quality of essential oil. The most common type of grouping content 
for selection. become the main components and their relationship. 

lA comparative study of origins. Enrichment of the population 
with perspective origin, carriers of valuable economic characteristics 
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