
ISSN 1313 - 8820 (print)
ISSN 1314 - 412X (online)

Volume 9, Number 3
September 2017

2017



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

There are no submission / handling / 
publication charges. 
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  Assis tance 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 
publ ishing.  We fo l low c losely 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., AGRIS (FAO) and DOAJ.
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).
The journal is freely available without 
charge to the user or his/her institution. 
Users can read,  download,  copy, 
distribute, print, search, or link to the full 
texts of the articles, or use them for any 
other lawful purpose, without asking prior 
permission from the publisher or the 
author.
This issue is printed with the financial 
suppor t  by Contract  No DNP 05-
21/20.12.2016, financed from Fund 
'Scientific Research' grant Bulgarian 
scientific Periodicals.

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

Georgi Petkov 
Faculty of Agriculture
Trakia University, Stara Zagora 
Bulgaria
E-mail: gpetkov@af.uni.sz.bg

Co-Editor-in-Chief

Dimitar Panayotov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breeding

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

Nutrition and Physiology

Nikolai Todorov (Bulgaria)
Peter Surai (UK)
Ivan Varlyakov (Bulgaria)
George Zervas (Greece)
Vasil Pirgozliev (UK)

Production Systems

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

Agriculture and Environment

Martin Banov (Bulgaria)
Peter Cornish (Australia)
Vladislav Popov (Bulgaria)
Tarek Moussa (Egypt)

Product Quality and Safety

Stefan Denev (Bulgaria)
Vasil Atanasov (Bulgaria)
Roumiana Tsenkova (Japan)

English Editor

Yanka Ivanova (Bulgaria)



2017

ISSN 1313 - 8820 (print)
ISSN 1314 - 412X (online)

Volume 9, Number 3
September 2017



Ecological analysis of the flora in the 'Chinarite' protected area - Rodopi municipality, Bulgaria
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Abstract. The aim of the present study was to make an ecological analysis of the floristic composition in the protected area 'Chinarite' Rodopi municipality, 
Bulgaria in terms of its biological spectrum, biological types and phytogeographic elements and an assessment of the anthropogenic effect on it. In studied 
protected area were identified 147 species of vascular plants, of them 8 species included in the Red List of Threatened Species of the International Union for 
Conservation of Nature (IUCN). 73 medicinal species, 55 nectariferous plants and 10 tertiary relicts were recorded. The anthropogenic impact on the protected  
area is obvious and it has affected to the greatest degree the species composition of vascular plants, which encompasses a large number of weeds - 28 
species, ruderals - 29 species, alien  - 5 species and invasive - 6 species. 
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Introduction

The protected area 'Chinarite' is situated in the territory of the 
village of Belashtitsa, Rodopi municipality, Plovdiv region, Central 
South Bulgaria. It is located at an altitude of 286 m at the border 
between the Upper Thracian Lowland and the very foothills of the 
mountain. It is a part of the geographical area 'Rodopska Yaka' at the 
northern foothill of 'Chernatitsa' ridge of the Western Rhodopes. The 
protected area is spread on 11 309 da. According to the classification 
of Velchev (2002), vegetation in the studied area belongs to the 
Mediterranean type, the European deciduous forest area, 
Macedonia and Thrace province, the Upper Thracian Lowland 
region, Plovdiv district.

Biogeographical classification of Bulgarian vegetation (Asenov, 
2006) attributes the protected area to the Upper Thracian 
biogeographical region. The author notes that there are Oriental 
plane forests in that region, growing along the right tributaries of the 
Maritsa River, at the foot of the Rhodope Mountains.

In the 'Guidelines for identifying habitats of European 
importance in Bulgaria' (2008) the P. orientalis forests (PAL.CLASS.: 
44.711) are defined mainly as riparian, dominated by P. orientalis, 
belonging to Platanion orientalis alliance.

As a Mediterranean representative, spreading in the region of 
Central European deciduous forests with the riparian communities, 
the plane trees commonly form monodominant phytocenoses.

The aim of the present study was to make an ecological 
analysis of the floristic composition in the protected area 'Chinarite' 
and an assessment of the anthropogenic effect on it.

Material and methods

The biological spectrum of the life-forms of the studied flora was 
classified according to Raunkiaer (1937) and Gorishina (1979).

'Synopsis of Higher Flora of Bulgaria' (Assyov and Petrova, 
2012) was used for determining the chorology and floral elements.

 'Red Book of the Republic of Bulgaria' (Peev, 2011); Biological 
Diversity Act of the Republic of Bulgaria (2002); 'Red List of 
Bulgarian vascular plants' (Petrova and Vladimirov, 2009); the 
Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES, 1975); List of Rare Threatened and 
Endemic Plants in Europe (Lubenova et. al., 1983); IUCN: Red List 
of Treatened Species (2015) and Bern Convention (1979) were used  
as reference books and documents for identifying the species with 
conservation value. 

The plants with healing power were identified in accordance 
with the Low of medical plants in Bulgaria (2000). 

Nectariferous plants were determined according to Tashev and 
Pancheva (2009).

The invasive species were identified according to the 'List of the 
Worst Invasive Alien Species Threatening Biological Diversity in 
Europe' (2007).

Results and discussion
�
Biological Types
In the flora of the protected area 'Chinarite' were found 128 

species of grassy plants, i.e. 88.3% of the identified taxa. Out of the 
six biological groups of grassy plants, the largest share is occupied 
by the perennial species (65.6%), followed by the annual (22.6%), 
annual or biennial (7.8%) and biennial species (2%). Trees and 
shrubs are 6.9% and 2% of the total number of species, respectively 
(Figure 1). No species belonging to the group of semi-shrubs were 
found in the studied area.

The high percentage of perennial plants is a typical 
characteristic of forest communities (Lubenova et al., 1983; 
Radoukova, 2008a).

* e-mail: kompil@abv.bg
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The families in the studied area, richest in species, are 
dominated by perennial grassy species, followed by annual grassy 
species: Poaceae (13 perennial and 9 annual species), Asteraceae 
(11 perennial and 9 annual), The families in the studied area, richest 
in species, are dominated by perennial grassy species, followed by 
annual grassy species: Poaceae (13 perennial and 9 annual 
species), Asteraceae (11 perennial and 9 annual), Lamiaceae (10 
perennial and one annual or biennial). Trees and shrubs belong to 17 
genera and 14 families.

Transient biological types (annual-perennial, biennial-
perennial, tree-shrub) are represented by one species and shrub-
tree – by two species.

Biological Spectrum

The predominant life-form in the biological spectrum of the 
studied area is that of hemicryptophytes – 58.6% of the total number 
of plants, followed by therophytes – 26.9% and phanerophythes – 
8.2% (Figure 2). According to Raunkiaer (1934) such distribution is 
called a 'climate of hemicryptophytes' which is typical of the 
temperate and cold zones.

Comparing the biological spectra of the protected area 
'Chinarite' (Table1) and of Bulgaria as a whole (Bondev, 1991), show  
that they are close and are typical of the temperate continental flora.

Phytogeographical Analysis

A wide diversity of f lora elements is  found in the 
phytogeographical spectrum of the protected area 'Chinarite', which 
is due to the special geographical location of the territory and the 
landscape characteristics (Figure  3). The predominant 
phytogeographicalal element is Eurasian (22.8%), which indicates 

trees-shrub

shrub-tree

tree

shrub

biennial-perrenial

annual-perrenial

biennial herbaceous

annual-biennial herbaceous

annual herbaceous

perrenial herbaceous 

1

2

10

4

1

1

3

10

29

84

Figure 1. The distribution of the plants by biological 
types in protected area'Chinarite', Rodopi Municipality, 
Bulgaria
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Figure 2. Biological spectrum of the protected area 
‘Chinarite’, Rodopi Municipality, Bulgaria.

*H - Hemicryptophyta; Th – Therophyta; 
Ph – Phanerophyta; G - Geophyta; Cr - Criophyta

Table 1. Comparison of the biological spectrum of the 
protected area “Chinarite” and Bulgaria

* Ph – Phanerophyta; H - Hemicryptophyta; Cr - Criophyta;
Th – Therophyta 
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that the flora is typical of the transitional continental climate of the 
region and it is consistent with the major trends of the spread of the 
flora of South Bulgaria. The European-Mediterranean elements also 
occupy a significant share (12.4%), as well as the cosmopolitan 
species (11.7%).

According to Bondev (1991) the most widely spread species in  
Bulgarian flora are the Eurasian (31.5%) and the European 
(21.34%), followed by the European-North American (9.25), 
cosmopolitan or almost cosmopolitan (5.34%), Mediterranean 
(about 4%) and less represented are species with another 
distribution.

Conservation Value of the Studied Flora 
Plants with conservation value, the endemic and relict species 

are among the most specific and often the most vulnerable groups of 
plants (Gusev et al., 2004; Radoukova, 2008b). Still, at a regional 
level in Bulgaria, there is a great lack of information about the spread 
and the population status of species from those three groups 
(Zahariev and Behchet, 2014; Lacheva and Radoukova, 2014).

Checking the conservation value of the plant species found in 
the studied area in the major legal documents shows that there are 8 
species included in the Red List of Threatened Plants of the 
International Union for Conservation of Nature /IUCN/ (Carex 

Appendix 1. Medicinal and nectariferous plants in protected area “Chinarite”

N N

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

Acer pseudoplatanus L.
Agrimonia eupatoria L.
Alliaria petiolata (M.Bieb.) Cavara&Grande
Allium scorodoprasum L.
Anemone  ranunculoides L.
Anthriscus sylvestris (L.) Hoffm.
Aristolochia clematitis L.
Artemisia vulgaris L.
Arum maculatum L.
Aеgopodium podagraria L.
Ballota nigra L.
Bellis perennis L.
Berteroa incana (L.)DC
Campanula glomerata  L.
Cannabis sativa L.
Capsella bursa-pastoris (L.) Medik
Cardaria draba (L.) Desv.
Carthamus lanatus L.
Celtis australis L.
Centaurea  solstitialis L.
Chaerophyllum temulentum L.  
Chelidonium majus L.
Cichorium intybus L.
Cirsium arvense (L.) Scop.
Clematis vitalba L.
Clinopodium vulgare L.
Convolvulus arvensis L.
Cornus mas L.
Corylus avellana L.
Equisetum arvense L.
Eryngium campestre  L.
Euphorbia cyparissias L.
Fraxinus oxycarpa Willd.
Fumaria officinalis L.
Galium aparine L.
Geranium pyrenaicum Burm.f.
Geranium robertianum L.
Geum urbanum L.
Hedera helix L.
Hypericum perforatum L.
Juglans regia L.
Juncus inflexus  L.
Lactuca  serriola L.
Lamium purpureum L.
Leonurus cardiaca L.

+

+
+

+
+
+
+
+

+
+

+
+
+
+
+
+
+

+

+

+
+
+

+
+

+
+

+
+
+
+
+
+
+

+
+
+
+
+
+
+

+

+
+

+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
73

+
+
+
+
+
+
+
+
+
+

+
+
+

+

+
+
+
+
+
+
+
+
+
+

+
+
+
+

+
+
+

+

55

a
+
+
+
+

+
+
+

+
+

+
+

+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
 
+
+
+
+

Lythrum salicaria L.
Malva sylvestris L.
Marrubium  vulgare L.
Medicago sativa L.
Melilotus alba Medic.
Melissa officinalis L.
Mentha longifolia (L.) Huds.
Onopordum acanthium L.
Origanum vulgare L.
Paliurus spina-christi Mill.
Parietaria officinalis L.
Persicaria lapathifolia (L.) Gray
Petasites albus Gaerth.
Plantago lanceolata L.
Plantago major L.
Plumbago europaea L.
Potentilla argentea L. 
Potentilla reptans L.
Prunella vulgaris L.
Prunus cerasifera Ehrh.
Ranunculus ficaria L.
Robinia pseudoacacia L.
Rubus caesius L.
Salix alba L.
Salix fragilis L.
Salvia sclarea L.
Sambucus ebulus L.
Sambucus nigra L.
Sanguisorba officinalis L.
Solanum nigrum L.
Stellaria media (L.) Vill.
Taraxacum officinalе  F.H.Wigg
Teucrium chamaedrys L.
Thamus communis L.
Thlaspi arvense L.
Tordylium maximum L.
Torilis nodosa (L.) Gaertn.
Tussilago farfara L.
Ulmus laevis Pall.
Verbena officinalis L.
Veronica anagallis-aquatica L.
Vinca herbacea Waldst&Kit
Xanthium strumarium L.
Total

Taxon TaxonMedicinal MedicinalNectariferous Nectariferous
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distans L., Carex remota L., Galium palustre L., Juncus inflexus L., 
Lythrum salicaria L., Mentha longifolia L.Huds, Platanus orientalis 
L., Salix alba L.), all of them with an exception of P. orientalis (which 
is of Lower Risk) are in category Least Concern.�

� Endemic plants were not identified in the studied area, but 
there are 10 tertiary relicts: Acer pseudoplatanus L., Hedera helix L., 
Corylus avellana L., Platanus orientalis L., Clematis vitalba L., Salix 

alba L., Salix fragilis L., Rumex crispus L., Celtis australis L., Ulmus 
laevis Pall. They represent 6.8% of the total number of species in the 
protected area 'Chinarite', which indicates the original character of 
the studied flora.

Medicinal and nectariferous species 
73 medicinal plant species or 49.6% of the total number of 

Appendix 2. Distribution of the taxon in dependence with the Anthropogenic Impact on the Protected Area 'Chinarite'

N

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Artemisia vulgaris L.
Aristolochia clematitis L.
Ballota nigra L.
Bromus sterilis L.
Camelina rumelica Velen.
Cannabis sativa L.
Capsella bursa-pastoris (L.) Medic.
Cardamine hirsutа L.�
Carthamus lanatus L.
Cichorium intybus L.
Cirsium arvense (L.) Scop.
Convolvulus arvensis L.
Conyza canadensis (L.) Cronquist
Cynodon dactilon (L.) Pers.
Dactylis glomerata L.
Echinochloa crusgalli (L.) P.Beauv.
Equisetum arvense L.
Erigeron annuus (L.) Pers.
Fumaria officinalis L.
Galium aparine L.
Hedera helix L.
Lactuca serriola L.
Lamium purpureum L.
Lythrum salicaria L.
Malva sylvestris L.
Medicago sativa L.
Onopordum acanthium L.
Parietaria officinalis L.
Persicaria lapathifolia (L.) Gray
Poa bulbosa L.
Robinia pseudoacacia L.
Rubus caesius L.
Rumex crispus L.
Rumex pulcher L.
Sambucus ebulus L.
Setaria verticillata (L.) P.Beauv.
Setaria viridis P.Beauv.
Sherardia arvensis L.
Solanum nigrum L.
Sorghum halepense (L.) Pers.
Stellaria media (L.) Vill.
Taraxacum officinalе F.H.Wigg.
Thlaspi arvense L.
Tragopogon dubius Scop.
Urtica dioica L.
Verbascum sinuatum L.
Veronica hederifolia L.
Veronica verna L.
Xanthium italicum Moretti
Xanthium strumarium L.
Total

+
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species in the protected area 'Chinarite' are established. The 
nectariferous species are 55 or approximately 43% of the total 
number of species and 71.4% of the established medicinal plants in 
the investigated area (Appendix 1).

Out of the identified medicinal taxa 8 have conservation value (4 
are in IUSN and 4 are endemic). With the exception of J. inflexus, 
those species assign also to a category of nectariferous species, to 
which are include also four of the relict species – A. pseudoplatanus, 
S. fragilis, C. australis and U. laevis.

Assessment of the Anthropogenic Impact on the Protected Area
The protected area 'Chinarite' is subject to an increased 

anthropogenic pressure because of its close proximity to private 
properties located around its borders. A chapel and a place for 
recreation and picnics have been constructed in the territory of the 
protected area. During the site visits we found that private vehicles 
entered and the human activities directly or indirectly affected the 
flora of the studied area. Disposal of household and industrial waste 
on a small area of the territory was also established, which 
contradicts all the legislative documents and has an extremely 
negative impact on plant diversity. 

Sheep and cattle are grazing mainly along the borders, but also 
within the protected area and, though small in number, the animals 
have an impact on the more sensitive elements of the flora 
components by trampling and grazing. 

There are neither permanent nor temporary guards in the 
protected area.

The established human activities and the strongly clumped 
canopy of the plane forest are the most likely reason for the 
availability of a large number of weed species (28 species) and 
ruderals (29 species) in the protected area, which represent 29.3% 
of the total number of identified species (Appendix 2).

Еight alien species were found in the flora of the protected area 
'Chinarite'. The invasive species in the protected area are six, one of 
which Robinia pseudoacacia L. being included in the List of most 
dangerous invasive  alien species, threatened biodiversity of  
Europe (2007). This represents 4.1% of all the species identified in 
the studied area and 12% of the total number of invasive species in 
Bulgaria.

The relatively large number of anthropophytes and apophytes 
is an indicator of the direct anthropogenic impact on the studied 
area.

The typical apophytes identified in the present study are: 
Artemisia vulgaris L., Bellis perennis L., Cardaria draba (L.) Desv., 
Chelidonium majus L., Cynodon dactylon (L.) Pers., Sambucus 
nigra L., Urtica dioica L., etc. The typical anthropophytes are: Arum 
maculatum L., Aristolochia clematitis L., Capsella bursa-pastoris (L.) 
Medik., Carthamus lanatus L., Centaurea solstitialis L., Cichorium 
intybus L., Cirsium arvense (L.) Scop., Convolvulus arvensis L., 
Erigeron annuus (L.) Pers., Ficus carica L., Galium aparine L., Geum 
urbanum L., Hypericum perforatum L., Malva sylvestris L., 
Marrubium vulgare L., Morus nigra L., Parietaria officinalis L., 
Plantago major L., Prunus cerasifera Ehrh, Rubus caesius L., 
Setaria viridis P.Beauv., Stellaria media (L.) Vill. Solanum nigrum L., 
Sonchus oleraceus L., Tordylium maximum L., Tragopogon dubius 
Scop, etc.

Similar data about the strong anthropogenic impact on the 
plane tree communities located close to settlements are mentioned 
in the 'Guidelines for Identifying Habitats of European Importance in 
Bulgaria', according to which ruderal species, such as Urtica dioica 
L., Sambucus ebulus L., Parietaria officinalis L., Xanthium 
strumarium L., Arctium lappa L., Poa bulbosa L., etc., are very often 

dominating in the herbaceous layer.

Conclusion

Hemicryptophytes and therophytes dominate in the biological 
spectrum of the protected area 'Chinarite', characterizing the studied 
flora as moderate continental with a pronounced Mediterranean 
character. The Eurasian, European-Mediterranean, cosmopolitan, 
boreal and sub-Mediterranean floristic elements are the major part 
of the species composition of the studied area. The inventory 
conducted for the assessment of the conservation value of the flora 
showed that there are 8 species included in the Red List of 
Threatened Species (IUCN) and 10 tertiary relicts. P. orientalis is the 
species with the highest conservation value, included in IUCN, in the 
Red Book of Bulgaria (2011) and in the Biological Diversity Act of the  
Republic of Bulgaria (2002). The anthropogenic impact on the 
protected area is obvious and it has affected to the greatest degree 
the species composition of vascular plants, in which there is a large 
number of weeds, ruderals, alien and invasive species.

References

Asenov А, 2006. Biogeography of Bulgaria. – BAS, Sofia (Bg). 
Asyov B and Petrova A, 2012. Summary of vascular flora in 
Bulgaria. Horology and floristic elements. Fourth Edition, BFB, Sofia 
(Bg).
Bern Convention, 1979. Convention on the Conservation of 
European Wildlife and Natural Habitats. Appendix I. – Bern, 
Switzerland.
Biological Diversity Act of the Republic of Bulgaria, 2002. – An 
official gazette, 77 (Bg). 
Bondev I, 1991. Vegetation of Bulgaria: Map in М 1:600 000 with an 
explanatory text. – University Publ. „Kl. Ochrigski“ Sofia (Bg).
Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES), 2009. Appendix II. http://www.cites. 
org/eng/app/appendices.shtml.
Gorischina Т, 1979. Plants ecology. Moscow, p. 255.
IUCN: Red List of Treatened Species. - www.iucnredlist.org.
Lacheva M and Radoukova Tz, 2014. Fungal diversity of “Chivira” 
protected Area, Mt Sredna Gora, Bulgaria. International Journal of 
Biological Sciences (IJBS), 1, 1-17.
List of most dangerous invasive foreigner species, threatened 
biodiversity of Europe, 2007. In: Halting the loss of biodiversity by 
2010: proposal for a first set of indicators to monitor progress in 
Europe. – EEA Technical Report, 11, 104-109
Low of medical plants in Bulgaria, 2000. SG, №. 29 (Bg).
Lubenova M, Nedkov R, Ivanova I, Shikalanov A, Georgieva N, 
Zaharinova M, Dimitrova M, Ivanova E and Lucas G, 1983. List of 
Rare Threatened and Endemic Plants in Europe. Strasburg. 
Manual for determination of the habitats of the European 
notability in Bulgaria. -www.awsassents.panda.org/natura2000_ 
bg_field_guide2005_bg.pdf.
Peev D, (ed). 2011. Red Book of Bulgaria, 1: Plants and mushrooms. 
- http:/e-ecodb.bas.bg/rdb/bg/vol1. 
Petrova A and Vladimirov V, 2009. Red List of Bulgarian vascular 
plants - Phytologia Balcanica, 15, 63-94.
Radоukova Tz, 2008a. Analysis of the vegetstion covering under 
the influence of the different abundance of Siberia Siberia Siberia. in 
two zones of the Central Balkan mountain. In: Velcheva, I., A. Tsekov 



245

(ed.), Jubilee Scientific Conference in Ecology (Proceedings), 1 
November 2008, Plovdiv, pp. 36-47.
Radоukova Tz, 2008b.Occurrence of basic phenological phases for 
several species of wheatgrasses at the high-mountain clean of trees 
area of the “Central Balkans” National Park. In: Velcheva, I., A. 
Tsekov (ed.), Jubilee Scientif ic Conference in Ecology 
(Proceedings), 1 November 2008, Plovdiv, pp.  47-55.
Radoukova Tz, 2011. Sexual and age structure of the population 
viability of J. sibirica Burgsd. on a part of the territory of National Park 
“Central Balkan” (BULGARIA). In Vashukevits J. E. (Edd.) Book of 
articles of the international scientific-practical conference “Nature 
and agricultural human activity”. Irkutsk, I, pp. 127-131.
Radoukova Tz, Stoyanov P, Nikolov N and Todorov K, 2015. 
Determination of the conservation values of the Platanus orientalis 

L. population in the protected area “Chinarite”, village of Belastitsa, 
Rodopi minicipality. J. BioSci. Biotechnol.SE/ONLINE: 255-258.
Raunkiaer C, 1937. Plant life forms. Clarendon Press, Oxford, 
рр.223 
Taschev А and Pancheva Е, 2009. Sistematical structur of honey 
plants in Bulgarian flora. Forestry thought. 1, 1-10.
Velchev V, 2002.Vegetation types. - In: Geography of Bulgaria. 
Physical geography. Social and economic geography. Bulgarian 
Academy of Science, Sofia, pp. 324-331.
Yanchev V, Radeva K, Stankova N and Tsoneva R, 2011. Study on 
ecological dynamics of forest vegetation in the region of east 
Rhodope on the base of satellites and terrestrial data. Ecological 
engineering and protection of the environment, 1, 45-50.



Reviews

Problems and achievements of cotton (Gossypium Hirsutum L.) weeds control 
T. Barakova, G. Delchev

Achievements and problems in the weed control in grain sorghum (Sorghum Bicolor Moench.)
G. Delchev, M. Georgiev

Genetics and Breeding

Parthenogenetic responsiveness of sunflower hybrid combinations with expressed tolerance to 
herbicides
M. Drumeva, P. Yankov

In vitro propagation of oil-bearing rose (Rosa damascena Mill.)
V. Badzhelova

Nutrition and Physiology

Variation in the chemical composition and physical characteristics of grain from winter barley 
varieties
B. Dyulgerova, N. Dyulgerov, D. Dimova

Haematological and serum biochemical indices of broiler chickens fed raw sickle pod (Senna 
obtusifolia) seed meal
C. Augustine, I.D. Kwari, J.U. Igwebuike, S.B. Adamu 

Prey size selectivity of pikeperch (Sander Lucioperca L.) fed with topmouth gudgeon (Pseudorasbora 
Parva Temminck & Schlegel)
M. Gevezova-Kazakova, M. Yankova, T. Hubenova, A. Zaikov, G. Rusenov

Influence of organic nitrogen amendment, containing amino acids on the cellulase and xylanase, 
produced by Trichoderma spp. isolates
D. Draganova, I. Valcheva, Y. Kuzmanova, M. Naydenov

Production Systems

Justification of a method for determining the moment for switching on the level one signaling of filled 
grain harvester hoppers
G. Tihanov, B. Kolev, K. Trendafilov, N. Delchev, Y. Stoyanov

Mathematical approaches for assessment and classification of the European Union member states 
based on the average yield of vegetables for the period 1961-2014
N. Keranova

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 9, No 3, 2017

179

185

190

198

194

209

213

218

223

203



Present status of Zymoseptoria tritici (Mycospharella graminicola /Fuckel/ Schroter) of the wheat 
cultures in the Republic of Macedonia
I. Karov, E. Arsov

Agriculture and Environment

Influence of basic agrotechnical activities on the productivity and yield of Triticum monococcum L.
S. Stamatov, K. Uzundzhalieva, E. Valchinova, G. Desheva, P. Chavdarov, B. Kyosev, T. Cholakov, R. 
Ruseva, N. Velcheva

Avifauna abundance and diversity in Jos wildlife park, Nigeria
B.T. Kwaga, D. Iliya, A. Ali, D. Khobe

Ecological analysis of the flora in the 'Chinarite' protected area - Rodopi municipality, Bulgaria
L. Dospatliev, M. Lacheva

Product Quality and Safety

Food emulsions with amidated pectin from celery (Apium graveolens var. rapaceum D. C.) tubers
Iv. Petrova, N. Petkova, M. Ognyanov, Ap. Simitchiev, M. Todorova, P. Denev

Sensory and instrumental texture analysis of Bulgarian commercial pates
M. Tonchev, T. Atanasov, A. Todorova, Ts. Atanasova, N. Shtrankova, M. Momchilova G. Zsivanovits

Short Communication

Influence of elevated platform (wire-mesh or wooden) in the cage on domestic rabbit (Oryctolagus 
cuniculus) activity
S. Peeva, E. Raichev, D. Georgiev, A. Stefanov

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 9, No 3, 2017

227

234

240

246

251

257

230



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows:  Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of  
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
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 
f o r  A n i m a l  S c i e n c e  a n d  H e a l t h , 
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”.



Volume 9, Number 3
September 2017

www.agriscitech.eu


	014
	1: 00
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

	WEB-TMPL
	TABLE OF CONTENT
	1: 00
	Page 2

	WEB-TMPL
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5



