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Introduction 

There are two traditional systems for soil surface 

maintenance in the cultivation of orchards in Bulgaria - 

fallow and natural turf is traditionally applied (Petkov & 

Petrov, 1998; Petkov & Mondeshka, 1999). The first one is 

mostly used as a stand-alone system in the intensive orchards, 

in the plains in Bulgaria (Djeneva & Rankova, 2010). The 

second, the natural turf of orchards, is a rational practice in 

pre-mountain and mountain fruit areas (Gergov et al., 2001; 

Churkova, 2007b; Petrov et al., 2008) with over-soaked soils 

and sloping terrains. It is preferred by farmers primarily 

because it reduces soil treatment activities and facilitates 

pruning, spraying and harvesting. The turf and mulch system 

that is used in the contemporary European fruit-growing, 

growing of green manure crops, short-term or long-term 

artificial grass establishment have been the subject of 

research in various Agra-ecological areas in Bulgaria 

(Georgiev et al., 1998; Vitanova, 2001; Vaneva, 2006; 

Djeneva & Rankova, 2010) but are not yet implemented in 

Bulgarian fruit-growing technology. The present article 

summarizes local and foreign results regarding the suitability 

of different types of legume genotypes for use in these new 

methods of soil surface maintenance in the mountain and 

biological fruit-growing. 

Legumes for artificial grass establishment 

The short or long-term artificial grass establishment of 

rows and interviews with legumes preserves and improves 

soil fertility. It maintains the nutrient balance of soil and 

limits erosion (Churkova, 2007b; Fiener & Auerswald, 2007; 

Watson & Evans, 2007; Goranova, 2012; Prasuhn, 2012; 

Poláková et al., 2018). Thus, it increases the carbon 

sequestered in the soil (Lal, 2011; Poeplau & Don, 2015; 

Kim et al., 2016) and controls weeds by allelopathy 

(Golubinova & Georgieva, 2009; Marinov-Serafimov, 2010), 

competition and mulching (Pollock, 2013; Freeser et al., 

2014; Abouziena & Haggag, 2016; Paunović et al., 2016). 

The artificial grass establishment may have a restrictive 

effect on diseases and pests on fruit crops, achieved by 

disruption of the biological cycle of the major groups of 

pathogens, changes in the microclimate of the plantation and 

the provision of resources for the predators and parasites 

through biological control of pests (Smith et al., 1996; 

Sánchez et al., 2007; Mitova-Trifonova, 2009b; Granatstein 

& Sánchez, 2009). 

The long-term grass establishment with perennial 

legumes is being studied in the systems for soil surface 

maintenance in the mountain and organic fruit-growing in 

Bulgaria due to the fact that a significant share of fruit 

plantations are located in the hilly, foothill and mountain 

areas where soils are infertile, most often acidic, with poor 

drainage, surface wet, with a low content of an organic 

substance absorbable phosphorus forms and mobile forms of 

nitrogen (Dinkova, 1980; Petrov, 1982, 1988; Nikolov, 2001; 

Petkova et al., 2013; Hristova et al., 2018). Plots occupied 
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with crops are in many cases in water catchment areas or on 

land with high erosion risk (Popski et al., 2015; Popski & 

Stefanova, 2018). Under these conditions, the possibilities for 

mechanical treatment, mineral nitrogen fertilization and the 

use of pesticides are limited and the biological fruit 

production systems become economically and ecologically 

sound.  

As such, they are defined as: a shallow root system, a low 

habitus, a slight growth, a self-solving ability. The main 

focus in the studies comparing different types of legumes is 

given to their nitrogen-fixing system, which identifies them 

as the main source of biomass with a high content of N, 

residual soil nitrogen and an organic substance used by fruit 

crops (Dinkova et al., 2006; Berg, 2009; Fenchel, 2011; 

Pirhofer-Walzl et al., 2012; Meena et al., 2017, 2018; Mitran 

et al., 2018).  

On the other hand, a small number of studies are known 

to evaluate the effect of legume genotype on its function in 

soil maintenance systems in orchards (Granatstein et al., 

2013; Pavek & Granatstein, 2014). According to the results, 

pasture forms, wild ecotypes and subspecies of annual and 

perennial legumes are best suited for grass establishment of 

orchards. This raises the question of the need for a special 

selection of cultivars for this use. 

In Bulgaria (Petrov & Minkov, 2006; Vaneva, 2006; 

Minkov et al., 2008), are used Bulgarian cultivars for long-

term grass establishment with common bird's-foot trefoil 

(Lotus corniculatus L.), white clover (Trifolium repens L.) 

and red clover (Trifolium pretense L.). Red clover due to its 

deep root system is considered to be suitable for grass 

establishment because the orchards in Bulgaria are 

predominantly created in over-moistened, non-aerated soils. 

Red clover is also preferred because of its good allopathic 

activity and the ability to attract useful insects (Kirilov, 2016; 

Kirilov et al., 2016). 

Bird's-foot trefoil and white clover have a shallower root 

system and do not compete with orchard crops. These are 

meadow legumes with maximum detectable nitrogen-fixing 

activity. They enrich the soil with nitrogen up to 15-23 kg/da 

(for a bird's-foot trefoil) and 15-25 kg/da (for white clover) 

(Pachev, 2016). These grasses have excellent persistence and 

tolerance to shading and over-wetting, good growth and 

development on poor, acid and salted soils (Maslinkov & 

Mihovski, 1989; Churkova & Goranova, 2005; Churkova, 

2007a). They can be sown in spring, late summer, and can be 

reasoned on the existing plant cover. In order to control 

weeds and soil erosion, it is considered reasonable to sow the 

bird's-foot-trefoil and white clover in a mixture with grasses. 

Legumes have a slow initial growth, which influences the 

period of their rooting. Bulgarian studies in a flat area 

indicate results for the good initial development of bird's-

foot-trefoil in a mixture with spring barley (Vasilev & 

Dimitrova, 2011), unlike white clover, which in the Central 

Balkan Mountain develops better when grown alone 

(Mihovski et al., 1995; Mihovski & Sabeva, 2011). 

According to foreign studies (Evans & Williams, 1987; 

Elgersma & Hassink, 1997), the different types of annual and 

perennial ryegrass are defined as a very good grass 

component in such mixtures, but the conditions in Bulgaria 

most often do not meet the ecological requirements of these 

species (Katova, 2005; Katova et al., 2016).  

For the mountain conditions of Bulgaria, the mixture of a 

common bird's-foot trefoil with red fescue and Kentucky 

bluegrass is defined as the most suitable for grass 

establishment of raspberry, black-currant and plum trees. 

These legumes have also been used for artificial grass 

establishment in organic production of black currant and 

raspberry plantations. According to the results, the positive 

influence of the humus and ammonia content of the soil 

ensures optimal plant maintenance with the main 

macroelements - nitrogen, phosphorus, potassium, calcium 

and magnesium (Petrov & Minkov, 2006; Vitanova & Petrov, 

2010). 

Strongly inclined mountain terrains are a prerequisite for 

intensive erosion of the soil, leading to a decrease in its 

moisture content and nutritional reserves (Dinkova et al., 

2000). The sowing of bird's-foot-trefoil, together with red 

fescue, as a complete turf cover in the interest of a young 

palm plantation with ‘Katinka’, has a proven positive effect 

on the humidity of the fruit trees in the area of the root 

habitable soil layer of 0-60 cm (Popski & Stefanova, 2018). 

According to Vaneva (2006), the turf covering of grass strips 

with bird's-foot-trefoil, red clover and Kentucky bluegrass 

and their maintenance of the system of live mulch is most 

promising, having a beneficial effect on the soil microflora 

and at the same time does not appear to be a competitor of the 

fruit crops with regard to moisture and nutrients in the soil. 

On the other hand, the grass buffer strips in row spacing do 

not depress the development of plum trees and have a very 

good anti-erosion effect (Dinkova et al., 2004). According to 

Dinkova et al., (2007), the buildup in interviews with bird's-

foot-trefoil, red clover and Kentucky bluegrass has a positive 

impact on the growth, development and plumage of a plum 

grown under non-irrigated conditions in a foothill area. In our 

later studies (Georgiev et al., 2015; Georgiev et al., 2017) the 

positive effect of the inter-row grassing with different 

legumes on the biochemical qualities of the berry fruit (Rubus 

eubatus) has been proven. The results of variants with bird's-

foot-trefoil indicate higher values for the gross, dry matter, 

anthocyanin and pectin ratios in the fruits.  

In different parts of the world, species such as annual 

clover and alfalfa (Trifolium subterraneum, Trifolium 

michelianum, Trifolium hirtum, Trifolium fragiferum, 

Trifolium incarnatum, Medicago truncatula, Medicago 
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polimorpha, Medicago lupulina) are used for long-term grass 

establishment, which are self-sustainable through self-sowing 

and have hard shell seeds (Carneiro, 1999; Entz et al., 2007; 

Taylor, 2008; Escaray et al., 2012; Bartholomew, 2014; 

Vasileva & Enchev, 2018). In this way, they function as 

perennials. During a 3-4-year period, these species are 

artificially reseeded and this is sufficient to ensure their 

permanent dominance in the vegetation of the interiors. In 

order to control diseases and pests, sowing of strips of 

different species and varieties of them, with different heights 

and phonology (Bugg & Waddington, 1994) is practiced. 

Legumes for green manure 

In Bulgaria, there are experienced in the use of common 

vetch (Vicia sativa L.) and forage peas (Pisum sativum subsp. 

arvense L.) as green manure (Mitova-Trifonova, 2009a; 

Dinev & Mitova, 2018) in organic farming. According to 

these studies, these species introduce on average 1410 kg/ha 

of carbon and 109 kg/ha of nitrogen in the soil. The 

relationship between C and N in the incorporated biomass is 

within optimal limits, which ensures its rapid mineralization. 

The sowing of winter biotypes of vetch and peas is 

considered more appropriate because they form a powerful 

overground mass and optimally use the moisture in the 

autumn-winter and early-spring period. Autumn sowing 

(September, October) has an advantage of the conditions of 

Bulgaria, because it is significantly easier to implement than 

this one in the spring. Also, according to foreign studies in 

winter and spring, these crops protect the soil surface from 

water and wind erosion and prevent nutrient washout (Kaspar 

& Singer, 2011). Their significant role is also associated with 

the suppression of early and perennial weeds (Akemo et al., 

2000; Brennan & Smith, 2005; Mitova-Trifonova, 2009ab), 

because climatic conditions often restrict spring treatments.  

In the selection of species and genotypes of legumes for 

sideration (Dimitrov et al., 2003), it is important to quickly 

cover the area in autumn, rapidly growing in the spring, and 

in a relatively short period of time to accumulate a large 

amount of biomass. In his study, Pachev (2014) points to 

peas and sinfulness as suitable green manure crops because 

they have an impact on the organic carbon in the soil and can 

reach the level of fallow land - 1.13 (humus 1.95%) and 1.14 

(humus 1.96%). The author reports on the enrichment of the 

humus horizon and improvement of soil fertility after 

application of green manure with bird's-foot trefoil and 

phacelia. According to foreign studies, the introduced N 

amount of individual pea crops is up to 200 kg/ha (at 4.8 N 

t/ha dry biomass) and from peas and rye mixture is 

accumulated about 200 kg/ha N (Cherr et al., 2006). 

Sand and Pannonian vetch are legume species that are 

adapted to the conditions of Bulgaria. Also in other studies, 

sand vetch (Vicia villosa Roth.) is defined as a very suitable 

green manure crop with very high levels of nitrogen-fixing 

(90-280 kg/ha) (Rochester & Peoples, 2005; Choi et al., 

2012; Lim et al., 2014). It is characterized by high winter 

resistance, dryness and tolerance to shade, growing well on 

different soil types and high allelopathic activity (Hill et al., 

2007; Owsley, 2011). The growth of the aboveground mass 

in autumn and winter is slow and causes poor soil coverage 

and root system development is fast and powerful. As a green 

manure (Mikic et al., 2009), another type of winter vetch 

could be used (Vicia pannonica Crantz), which is less 

productive, but grows better in drought conditions (Uzun et 

al., 2004; Firincioğlu et al., 2011; Demirhan et al., 2018) and 

is ready to incorporate into soil earlier than sand vetch. This 

species forms quality nectar (Stoyanov et al., 2018) for a long 

period of time (from the beginning of April to the beginning 

of June) and thus attracts many useful insects in orchards. 

The only disadvantage of these legumes, when used as green 

manure, is the highest seed cost. 

References 

Abouziena HF, Haggag WM. 2016. Weed Controlin Clean 

Agriculture: A Review. Planta Daninha, Viçosa-MG, 34(2): 

377-392.  

Akemo MC, Regnier EE, Bennett MA. 2000. Weed Suppression in 

Spring-Sown rye (Secale cereale)–Pea (Pisum sativum) Cover 

Crop Mixes. Weed Technol., 14(3): 545-549. 

Bartholomew PW. 2014. Self-Seeding Warm-Season Legumes for 

Low-Input Forage Production in the Southern Great Plains of 

the USA. Agric. Sci., 5: 1112-1118. 

Berg G. 2009. Plant–microbe interactions promoting plant growth 

and health: perspectives for controlled use of microorganisms in 

agriculture. Appl. Microbiol. Biotechnol., 84: 11-18.  

Brennan EB, Smith RF. 2005. Winter cover crop growth and weed 

suppression on the central coast of California. Weed Technol., 

19(4): 1017-1024. 

Bugg RL, Waddington C. 1994. Using cover crops to manage 

arthropod pests of orchards: a review. Agric. Ecosyst. Environ., 

50(1): 11-28. 

Carneiro JP. 1999. Avaliação de luzernas anuais em solos á cidos, 

Estudo do efeito de alguns factores com vista ao melhoramento 

deplantas. Doutoramento em Engenharia Agronomica. 

Univercidade Técnica de Lisboa. 

Cherr CM, Scholberg JMS, McSorley R. 2006. Green manure 

approaches to crop production: A synthesis. Agron. J., 98: 302-

319. 

Churkova B. 2007a. Comparative testing of Lotus corniculatus L. in 

the pre-mountainous conditions of Central Northern Bulgaria - I. 

Biologi cal and morphological features. Bulg. J. Crop Sci., 4: 

234-237. 

Churkova B. 2007b. Grass establishment of inclined terrains in the 

region of Troyan in order to protect the soil from erosion. 

Proceedings of National Conference with International 

Participation 40 Years Stara Zagora USB, 3: 89-95. 

Churkova B, Goranova G. 2005. Biological and Economic 

Characteristics of Lotus Corniculatus L. (Lotus corniculatus L.). 

J. Mt. Agric. Balk., 8(6): 815-826. 

Demirhan F, Orak A, Tenikecier HS. 2018. Effect of different ratio 

and intercropping systems on forage yield and some components 

of Hungarian vetch (Vicia pannonica Crantz.) and grass 



ISSN 1314-6246 Bozhanska et al.  J. BioSci. Biotech. 2019, 8(2): 129-134 

RESEARCH ARTICLE 

 

132 
http://www.jbb.uni-plovdiv.bg 

combination under arid climate conditions. Bulg. J. Crop Sci., 

55(1): 44-52. 

Dimitrov I, Pachev I, Krastanov Sl. 2003. Technological evaluation 

of the used siderates in an alternative biotechnological method 

for recultivation. - B: Scientific Reports from the International 

Scientific Conference "50 Years of the University of Sofia", 

Section "Ecology and Environmental Protection", pp. 43-46. 

Dinev N, Mitova I. 2018. Biometric and physiological indicators of 

feed peas designed for “green manure”. Soil Sci. Agr. Ecol., 

52(3): 26-33. 

Dinkova H, Mihaylova P, Stefanova B, Vitanova I, Angelova S. 

2006. Possibilities for growing of annual forage crops in a 

young plum plantation. J. Mt. Agric. Balk., 9(5): 867-876.  

Dinkova H, Mihaylova P, Dragoyski K, Vaneva B. 2007. Living 

mulch–a promising system for maintenance of soil surface in 

young plum plantation established on sloping terrains. 

Voćarstvo, 41: 101-106. 

Dinkova H. 1980. Rejuvenating Pruning of 'Kystendilska plum' and 

'Stanley'. Dissertation. Bulgaria. 

Dinkova H, Tzvetkova E, Mihailova P. 2000. Use of some organic 

components in the creation of plum plantations on 

pseudopodzolic forest soils. I. Scientific Conference on Humic 

Substances and Soil Treatment, Borovets 26-28 May, 2000, 

Collection of Works, 48-51. 

Dinkova H, Petrov P, Dragoyski K. 2004. Influence of the lineage 

on the growth of plum trees of the Stanley variety. Scientific 

Conference with International Participation, Stara Zagora, May 

2004, Collection of Works, pp. 168-174.  

Djeneva A, Rankova Z. 2010. Effect of different systems for 

maintaining the soil surface on the yield and fruit quality of 

almond cultivar ‘Start’. J. Mt. Agric. Balk., 18(6): 972-982. 

Elgersma A, Hassink J. 1997. Effects of white clover (Trifolium 

repens L.) on plant and soil nitrogen andsoil organic matter in 

mixtures with perennial ryegrass (Lolium perenne L.). Plant 

Soil, 197: 177-186. 

Entz MH, Thiessen Martens JR, May W, Lafond GP. 2007. Black 

medic (Medicago lupulina) germplasm screening for use as a 

self-regenerating cover crop on the Canadian Prairies. Can. J. 

Plant Sci., 87: 873-878. 

Escaray F, Menendez A, Garriz A, Pieckenstain F, Estrella M, 

Castagno L, Carrasco P, Sanjuan J, Ruiz O. 2012. Ecological 

and agronomic importance of the plant genus Lotus. Its 

application in grassland sustainability and the amelioration of 

constrained and contaminated soils. Plant Sci., 182: 121-133. 

Evans DR, Williams TA. 1987. The effect of cutting and grazing 

managements on dry matter yield of white clover varieties 

(Trifolium repens) when grown with S23 perennial ryegrass. 

Grass Forage Sci., 42: 153-159. 

Fenchel T. 2011. Bacterial ecology. – In: Encyclopedia of life 

sciences. Wiley, Chichester. 

Fiener P, Auerswald K. 2007. Rotation eff ects of potato, maize, and 

winter wheat on soil erosion by water. Soil Sci. Soc. Am. J., 71: 

1919-1925. 

Firincioğlu HK, Ünal S, Doğruyol L. 2011. Phenotypic variation of 

Vicia pannonica Crantz (var. pannonica and var purpurascens ) 

in central Turkey. J. Cent. Eur. Agric., 12(1): 82-91.  

Freeser J, Zinatl DG, Moyer J. 2014. “Beyond Black Plastic”. 

Rodale Institute.  

Georgiev D, Mihova T, Naydenova G, Georgieva M, Popski G, 

Mitev D. 2015. Influence of Different Variants of Grass 

Establishment over the Chemical Composition of Blackberry 

Fruits. Plant Sci., 52(6): 62-65.  

Georgiev D, Mihova T, Georgieva M, Ivanova P, Popski G, 

Naydenova G, Mitev D. 2017. Influence of grass establishment 

with some legume species on the biochemical composition of 

'BLACK SATIN' blackberry fruits. Proceedings of the VIII 

International Agricultural Symposium „AGROSYM 2017“, 

Jahorina, October 05-08, pp. 136-140. 

Georgiev S, Koleva A, Borovinova M, Taseva V, Domozetov D, 

Djabirov L, Sredkov I, Hristov N, Popatanasova D. 1998. Sweet 

cherry production in Bulgaria and possibilities for growing the 

crop in the hilly and mountainous regions. J. Mt. Agric. Balk., 

1(6): 550-557. 

Gergov I, Petrov P, Dinkova H. 2001. Production and economic 

results from plum orchards with different modes of soil surface 

maintenance. J. Mt. Agric. Balk., 4(4-5): 341-349. 

Golubinova I, Georgieva N. 2009. Study of the allopathic effect of 

aqueous extracts from Vicia villosa (Roth.) On the initial 

development of different varieties of Sorghum sudanense (piper 

(Stapf.). Bulg. J. Crop Sci., 46(6): 531-536. 

Goranova G. 2012. Legumes for maintaining the soil surface in the 

fruit-growing. Agriculture plus, 11-12: 40-41. 

Granatstein D, Kirby E, Willer H. 2013. Global area and trends of 

organic fruit production. Acta Hortic., 1001: 383-394.  

Granatstein D, Sánchez E. 2009. Research Knowledge and Needs 

for Orchard Floor Management in Organic Tree Fruit Systems. 

Int. J. Fruit Sci., 9: 257-281. 

Hill EC, Ngouajio M, Nair MG. 2007. Allelopathic potential of 

hairy vetch (Vicia villosa) and cowpea (Vigna unguiculata) 

methanol and ethyl acetate extracts on weeds and vegetables. 

Weed Technol., 21: 437-444. 

Hoagland L, Carpenter-Boggs L, Granatstein D, Mazzola M, Smith 

J, Peryea F, Reganold JP. 2008. Orchard floor management 

effects on nitrogen fertility and soil biological activity in a 

newly established organic apple orchard. Biol. Fertil. Soils, 45: 

11-18. 

Hristova D, Georgiev D, Markov E, Stefanova B. 2018. 

Agrochemical soil status for 'Stanley' cultivar plantation. J. Mt. 

Agric. Balk., 21(4): 220-227. 

Kaspar TC, Singer JW. 2011. The use of cover crops to manage soil. 

Publications from USDA-ARS / UNL Faculty. 1382. University 

of Nebraska – Lincoln, 321-337.  

Katova A. 2005. Evaluation of Perennial Ryegrass (Lolium perenne 

L.) Local Populations: Forage and Seed Productivity. Plant Sci., 

42(1): 80-85. 

Katova A, Baert J, Reheul D. 2016. Comparative characteristics of 

newly developed perennial ryegrass varieties in Bulgaria. 

Breeding in a World of Scarcity. - In: Proceedings of the 2015 

Meeting of thesection of Fodder crops andamenity grasses of 

Eucarpia, Ghent, edited by Isabel Roldán-Ruiz, Joost Baert, 

Dirk Reheul, Springer, Switzerland, 2016, pp. 35-40.  

Kim DG, Kirschbaum MUF, Beedy TL. 2016. Carbon sequestration 

and net emissions of CH4 and N2O under. Agr. Ecosyst. 

Environ., 226: 65-78. 

Kirilov A. 2016. The Role of Leguminous Fodder Cultures for 

Sustainable Agriculture. J. Mt. Agric. Balk., 19(2): 46-84. 

Kirilov А, Nikolova I, Georgieva N, Mladenova R. 2016. Flowering 

legumes as pollen and nectar-rich habitats for bees: preference 

of beepollinators to different forage species. Ecosystem services 

and socio-economicbenefits of Mediterranean grasslands. 

Option Méditerranéennes, Series A: Mediterranean Seminares, 

114: 241-244.  

Lal R. 2011. Sequestering carbon in soils of agro-ecosystems. Food 

Policy, 36: 33-39. 

Choi HS, Lim KH, Na YG, Song JH, Cho YS, Choi JJ, Choi JH, 

Jung SK. 2012. Nutrient contribution and growth of 'Niitaka' 

pear trees as affected by mix-seeding and single-seeding of rye 

and hairy vetch. J. Korean Soc. Int. Agric., 24(1): 70-75. 

Lim KH, Choi JH, Kim WS, Kim HJ, Song JH, Cho YS, Yim SH, 

Jung SK, Choi HS. 2014. Seasonal soil and foliar nutrient 

concentrations, and fruit quality in a pesticide-free pear orchard 

as affected by seeding timing and method of cover crops. 

Korean J. Environ. Agric., 33(1): 9-16. 



ISSN 1314-6246 Bozhanska et al. J. BioSci. Biotech. 2019, 8(2): 129-134 

RESEARCH ARTICLE 

 

133 
http://www.jbb.uni-plovdiv.bg 

Marinov-Serafimov P. 2010. Determination of Allelopathic Effect 

of Some Invasive Weed Species on Germination and Initial 

Development of Grain Legume Crops. Pestic. Phytomed. 

(Belgrade), 25(3): 251-259. 

Maslinkov M, Mihovski Ts. 1989. Study of some biological features 

of white clover (Trifolium repens L.) under the conditions of 

Central Stara Planina. Agricultural Academy-Plovdiv, Scientific 

papers, 34(2): 243-249. 

Meena RS, Meena PD, Yadav GS, Yadav SS. 2017. Phosphate 

solubilizing microorganisms, principles and application of 

microphos technology. J. Clean. Prod., 145:157-158. 

Meena RS, Vijayakumar V, Yadav GS, Mitran T. 2018. Response 

and interaction of Bradyrhizobium japonicum and arbuscular 

mycorrhizal fungi in the soybean rhizosphere. Plant Growth 

Regul., 84: 207-223. 

Merwin IA. 2003. Orchard-floor management systems. – In: Ferree 

DC, Warrington IJ (Eds). Apples: botany, production and uses. 

CABI Publishing, Cambridge, pp. 303-318. 

Mihovski Ts, Karadocheva D, Churkova B, Taleva A, Donova E, 

Yancheva N. 1995. White clover - an important factor for the 

preservation of the natural environment. Collection of papers 

from the International Scientific Conference "Ecological 

Problems and Forecasts", 22-24 November, Vratsa, pp. 333-337. 

Mihovski Ts, Sabeva M. 2011. New technological approaches to 

establishment of mixed stand of white clover and perennial 

ryegrass. J. Mt. Agric. Balk., 14(3): 541-547. 

Mikic A, Mihailovic V, Hauptvogel P, C´upina B, Petrovic M, 

Krstic Ð, Jovicˇic D, Miloševic B, Hauptvogel R. 2009. Wild 

populations of vetches (Vicia) as forage and green manure crops 

for temperate regions. Irish J. Agr. Food Res., 48(2): 265. 

Minkov P, Vitanova I, Petrov P. 2008. Effect of different systems of 

soil surface maintenance in young black currant plantations on 

chemical composition of soil and plants. J. Mt. Agric. Balk., 

11(4): 767-776.  

Mitova-Trifonova T. 2009a. Research on the role of crops for green 

manure in organic crop rotations: 1. Productivity of crops for 

green manure. Faculty of natural sciences, Annual of Konstantin 

Preslavsky, University of Shumen, 19 B(3): 5-17. 

Mitova-Trifonova T. 2009b. Research on the role of crops for green 

manure in organic crop rotations 2. Effect of crop rotation and 

green manure onweed infestation. Faculty of natural sciences, 

Annual of Konstantin Preslavsky, University of Shumen, 19 

B(3): 18-27. 

Mitran T, Meena RS, Lal R, Layek J, Kumar S, Datta R. 2018. Role 

of Soil Phosphorus on Legume Production. Legumes for Soil 

Health and Sustainable Management, p. 487-510. 

Nikolov N. 2001. Condition of soil fertility, use of fertilizers and 

tasks of agrochemistry for sustainable development of crop 

production. Soil Sci. Agrochem. Ecol., 36(4-6): 79-84. 

Owsley M. 2011. Plant fact sheet for Hairy Vetch (Vicia villosa). 

USDA-Natural Resources Conservation Service, USDA NRCS, 

Americus, GA 31709. 

Pachev I. 2014. Study of Some Annual and Perennial Forage Crops 

as Sources of Green Manure (Siderates) for Soil Fertility 

Improvement. Soil Sci. Agrochem. Ecol., 48(2): 53-56. 

Pachev I. 2016. Detritus - genetic essence, characteristic use and 

meaning. Monograph. Academic Publishing House of the 

Agricultural University.  

Paunović SM, Nikolić M, Miletić R, Popović B, Mitrović O, Kandić 

M. 2016. Effect of soil management systems on the contentof 

primary metabolites and sensory attributesof black currant 

(Ribes nigrum L.) fruit. J. Mt. Agric. Balk., 19(2): 233-246. 

Pavek PLS, Granatstein DM. 2014. Legume Cover Crops in 

Orchards: Results from the 2013 Screening Trial. Progress 

Report. USDA Natural Resources Conservation Service, 

Pullman, WA. 

Petkov T, Mondeahka P. 1999. Environment-friendly production of 

raspberries and aronia in upland regions. J. Mt. Agric. Balk., 

1(5-6): 447-451. 

Petkov T, Petrov P. 1998. Ecologically compatible strategies in soil 

management of fruit-yielding raspberry stands. J. Mt. Agric. 

Balk., 1(3-4): 336-342. 

Petkova Z, Zlatareva E, Nikolov N. 2013. Changes of the Amount 

of Nitrogen, Phosphorus and Potassium in Grey Forest Soil as a 

Result of Increasing Norms of Nitrogen and Potassium Mineral 

Fertilizers. Soil Sci. Agrochem. Ecol., 47(3): 26-31. 

Petrov P, Dinkova H, Gergov I, Mihaylova P. 2008. Effect of 

different systems of soil surface maintenance in a plum 

plantation of cultivar Cacanska lepotica on weeds and initial tree 

growth. J. Mt. Agric. Balk., 11(7): 1423-1432. 

Petrov P, Minkov P. 2006. Dinamics and degree of weed infestation 

in black currant plantations under application of different 

systems of soil surface maintenance. J. Mt. Agric. Balk., 9(5) 

856-871.  

Petrov P. 1982. Effectiveness of agro-technical anti-erosion 

measures in orchards. "State and Prospects for Combating Water 

and Wind Erosion in Bulgaria", Symposium Reports, pp. 28-30 

May, Sofia. 

Petrov P. 1988. Anti-erosion and economic efficiency of some 

agrotechnical measures to combat erosion in plum plantations. 

Dissertation. Bulgaria. 

Pirhofer-Walzl K, Rasmussen J, Høgh-Jensen H, Eriksen J, 

Søegaard K, Rasmussen J. 2012. Nitrogen transfer from forage 

legumes to nine neighbouring plants in a multi-species 

grassland. Plant Soil, 350(1–2): 71-84. 

Poeplau C, Don A. 2015. Carbon sequestration in agricultural soils 

via cultivation of cover crops – A meta-analysis. Agr. Ecosyst. 

Environ., 200: 33-41. 

Poláková J, Janků J, Nocarová M. 2018. Soil erosion, regulatory 

aspects and farmer responsibility: assessing cadastral data. Acta 

Agr. Scand. B-S P., 68(8): 709-718. 

Pollock T. 2013. Controlling Weeds in your Agroforestry Planting. 

Agriculture and Agri-Food Canada, Indian Head, SK, p. 13. 

Popski G, Stefanova B. 2018. Impact of soil maintenance systems 

on moisture reservein young plum plantations. J. Mt. Agric. 

Balk., 21(3), 246-256. 

Popski G, Stefanova B, Minev I. 2015. Structure and quality 

analysis of yield for 'Katinka' plum cultivar. Plant Sci., 52(6): 

58-61. 

Prasuhn V. 2012. On-farm effects of tillage and crops on soil 

erosion measured over 10 years in Switzerland. Soil Till. Res., 

120: 37-146. 

Rochester I, Peoples M. 2005. Growing vetches (Vicia villosa Roth) 

in irrigated cotton systems: inputs of fixed N, N fertiliser 

savings and cotton productivity. Plant Soil, 271(1-2): 251-264. 

Sánchez EE, Giayetto A, Cichón L, Fernández D, Aruani MC, 

Curetti M. 2007. Cover crops influence soil properties and tree 

performance in an organic apple (Malus domestica Borkh) 

orchard in northern Patagonia. Plant Soil, 292: 193-203. 

Smith MW, Don AC, Eikenbary RD, Rice NR, Cheary BS, Carroll 

BL. 1996. Influence of Ground Cover on Beneficial Arthropods 

in Pecan. Biol. Control, 6(2): 164-176. 

Stoyanov K, Naidenova G, Yancheva H. 2018. Atlas Fodder 

legumes in Bulgaria. Agricultural University Plovdiv Academic 

Press (in Bulgarian). 

Taylor NL. 2008. A century of clover breeding developments in the 

United States. Crop Sci., 48(1): 1-13. 

Uzun A, Bİlgili U, Sincik M, Açıkgöz E. 2004. Effects of seeding 

rates on yield and yield components of Hungarian vetch (Vicia 

pannonica Crantz.). Turk. J. Agric. For., 28(3): 179-182. 

Vaneva B. 2006. Study of living mulch and the effect of pre-plant 

preparation in plum plantation on inclined terrains. Dissertation. 

Bulgaria. 

https://link.springer.com/journal/11104
file:///C:/Users/User/AppData/Local/Local%20Settings/Temp/1–2
https://www.tandfonline.com/author/Pol%C3%A1kov%C3%A1%2C+Jana
https://www.tandfonline.com/author/Jank%C5%AF%2C+Jaroslava
https://www.tandfonline.com/author/Nocarov%C3%A1%2C+Martina
https://www.tandfonline.com/toc/sagb20/68/8
https://link.springer.com/journal/11104
https://link.springer.com/journal/11104/271/1/page/1
https://www.sciencedirect.com/science/article/pii/S1049964496900213
https://www.sciencedirect.com/science/article/pii/S1049964496900213
https://www.sciencedirect.com/science/journal/10499644
https://www.sciencedirect.com/science/journal/10499644/6/2


ISSN 1314-6246 Bozhanska et al.  J. BioSci. Biotech. 2019, 8(2): 129-134 

RESEARCH ARTICLE 

 

134 
http://www.jbb.uni-plovdiv.bg 

Vasilev E, Dimitrova Ts. 2011. Evaluation of the alternative to 

chemical methods for weed control in seed production stands of 

Birdsfoot trefoil - Lotus corniculatus L. J. Mt. Agric. Balk., 

14(4): 707-720. 

Vasileva V, Enchev S. 2018. Self-seeding of subterranean clover in 

degraded birdsfoot trefoil seed production stands. Bulg. J. Agric. 

Sci., 24 (Suppl. 2): 104-108. 

Vitanova I. 2001. Biological export of nitrogen and some ash 

elements by fruit-bearing plum trees of Stanley cultivar. J. Mt. 

Agric. Balk., 4(1): 78-84. 

Vitanova I, Petrov P. 2010. Influence of some systems of soil 

surface maintenance in raspberry plantation on the chemical 

composition of soil and plants. J. Mt. Agric. Balk., 13(5): 1275-

1284. 

Watson A, Evans R. 2007. Water erosion of arable fields in North-

East Scotland, 1985-2007. Scot. Geogr. J., 123: 107-121.  

 


