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Abstract: Biofertilizers based on processed organic manure are proven alternative to mineral
fertilizers. The experiments were carried out in 2009 to 2011 on an organic farm of the
Agroecological Centre at the Agricultural University- Plovdiv (Bulgaria). The study included
pepper variety „Sofiiska Kapiya”. The biofertilizers Seasol (Earthcare) and Emosan
(Hemozym Bio N5) were applied as vegetative feeding on top of two basic fertilizations with
the solid biofertilizers Boneprot and Lumbrical. The objectives were to investigate impact of
biofertilizers on agroecological conditions for pepper growth and on biological and productive
parameters of pepper under organic farming. The investigated parameters were standard yield
and  economic  productivity  of  plants  (i.e.  number  of  fruits  per  plant,  mass  of  fruits  and
pericarp thicknesses). The present study found that treatments with biofertilizers Emosan and
Seasol on the basic fertilizations ensured more nutrients in the soil comparison with the single
applications of the basic fertilization. It was shown by the agrochemical status of soil, i.e. at
the end of vegetation, a higher total absorbable N after application of the biofertilizer Emosan
on basic fertilization with Boneprot was found. Nevertheless, the treatment with biofertilizer
Boneprot  lead  to  a  higher  humus  and  major  nutrient  content  compared  to  control  (non-
fertilized)  plants.  All  treatments  showed‘a  good  level  of  supply’of  the  soil  with  2O. This
determines the positive impact of the biofertilization for enrichment of soil with potassium
thus assuring a valuable reserve for the next crops. The optimal agroecological conditions
provided by the addition of biofertilizers reflected in higher standard yield of pepper
compared  to  the  control  plants.  The  results  showed  the  positive  effect  of  application  of
biofertilizer Emosan, regardless of the type of basic fertilization. The highest standard yields
in all three experimental years were shown by the pepper plants fed with the biofertilizer
Emosan on the basic fertilization Lumbrical, i.e. the average increase was 47,2 % compared to
the control plants. The biofertilizers applied as single treatments or as combined treatments
increased the number of fruits per plant (i.e. 1,5- 4,0 pcs) and the average pericarp thickness
of fruits by 0,58 - 1,16 mm. The research findings provide grounds for suggesting the studied
bioferilizers as an effective solution for maintaining soil fertility in organic production of
pepper.

2.

Vlahova V., V. Popov, H. Boteva, Z. Zlatev, D.Cholakov. 2014. Influence of
biofertilisers on the vegetative growth, mineral content and physiological parameters of
pepper (Capsicum annuum L.) cultivated under organic agriculture conditions. ACTA
SCIENTIARUM POLONORUM. HORTORUM CULTUS 13 (4), 199- 216 (IF 0,552)

Abstract: In recent years, biofertilisers have emerged as a promising component of an
integrated nutrient supply system in agriculture. Biofertilisers are ready to use formulation of
beneficial microorganisms, when amended to seed, root or soil, they mobilize the availability
of  microorganisms  and  thus  soil  health.  The  objective  of  this  study  was  to  examine  the
influence of selected biofertilisers on the vegetative growth, the content of the mineral
elements (N, P2O5 and K2O) in the formed vegetative mass, i.e. leaves and stems, and on the
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physiological parameters of pepper of the variety of “Sofiiska Kapiya” cultivated under
organic agriculture conditions. This experiment was carried out from 2009 to 2011 on the
experimental fields of the Agroecological Centre at the Agricultural University-Plovdiv,
situated on the territory of a certified ecological farm. The study included the following
biofertilisers- Boneprot, Lumbrical, Baikal EM, Emosan and Bio One, included in the list of
the permitted substances for soil maintaining fertility according to Regulation (EC) No.
889/2008. Study parameters: Vegetative growth; Mineral content; Physiological parameters
(PN;  E;  gs). The study observed the biometric parameters (at the mass fruit yield stage) and
physiological parameters on well-developed leaves at two stages of growth, i.e. ‘flower bud’
and ‘mass fruit yield‘. The combined application of biofertilisers as vegetative feeding (by
liquid formulation) on both basic fertilisations (by solid formulation) influenced the increase
of pepper vegetative growth in comparison with the single application of basic fertilisation in
an optimum concentration (2009 and 2010). The results of the biometric measurements of the
average plant height at the end of the vegetative period showed the highest values for the
variant treated with Emosan on the Boneprot basic fertilisation (62,60 cm- 2009; 64,80 cm-
2010, and 63,87 cm- 2011). Upon feeding with the biofertilisers Emosan and Baikal EM on
basic fertilisation with Boneprot (2009, 2010 and 2011) at the pepper mass fruit yield stage,
plants  showed higher  values  of  net  photosynthesis  that  were  also  similar  to  the  high  values
observed in the flower bud stage. This can be related to the observed overall increase of the
pepper vegetative. The highest intensity of transpiration was observed for the variants treated
with the biofertilisers Baikal EM (2009 and 2011) and Emosan (2010) on basic fertilisation
with Boneprot. It was concluded that the feeding with Emosan stimulated the vegetative
growth of the pepper plants due to the high concentrations of nutrient-providing proteins
contained in this biofertiliser. The highest N content was found in the plant leaves and in the
plants treated with the biofertiliser mosan on the basic fertilisation with Boneprot, i.e. 29,2
g.kg-1.  The results showed that biofertilisers do not significantly impact the P content of the
pepper leaves and stems, but changes were more obvious in the leaves. The fertilisation with
the studied biofertilisers increased the K2O content in leaves and stems compared to the
control (non-fertilised) plants; the values were higher for the leaves.

3.

Vlahova V.,V. Popov. 2014. Improvement of productivity and quality of pepper
(Capsicum annuum L.) resulting from biofertilizer applications under organic farming.
International Journal of Agronomy and Agricultural Research (IJAAR); vol. 5,  5,
148- 160, ISSN: 2223- 7054 (Print) 2225-3610 (Online) (IF 1,759)

Abstract: Organic agriculture is a holistic production management system which promotes
and enhances agro-ecosystem health optimizing biological cycles and soil biological activity.
Such optimization often relies on so called biofertilizers which could improve the soil nutrient
management. With aim to study the effect of such group of biofertilizers on productivity and
quality  of  economically-  importanbt  crop  such  as  pepper  (Capsicum annuum L.) variety
Kurtovska Kapiya 1619, an experiment was carried out in 2009-2011 on the experimental
field of the Agroecological Centre at the Agricultural University-Plovdiv. Agricultural
practices during vegetation included maintaining optimal soil moisture, within-rows weeding,
monitoring of pests and disease attacks on plants and in-time plant protection.  Solid
biofertilizers, i.e. Boneprot and Lumbrical, and a liquid biofertilizer Baikal EM were tested.
Parameters studied: The agrochemical soil parameters: assimilated forms of nitrogen; mobile
forms  of  P2O5 and  K2O; pH; organic  and humus. Standard yield (kg.ha-1), economic
productivity of plants: number of fruits per plant; mass of fruits; pericarp thicknessest;
production quality: dry matter content; vitamin C; total sugars. Statistical data processing was
done by Excell, SPSS, BIOSTAT and M NOVA, StatSoft. The content of the total digestible
N, K2O and humus at the end of the vegetation showed the highest values after application of
Boneprot in an optimum concentration. The highest standard yield was measured after Baikal
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EM on basic fertilization with Lumbrical, i.e. 15980 kg.ha-1 in 2009. The result was confirmed
in 2011, i.e. 16540 kg.ha-1. The increase in comparison with the control variants was by
61,8% and 43,8 % respectively. Upon the combined application of Baikal EM on basic
fertilization  with  Lumbrical,  there  was  an  increase  of  the  number  of  fruits  in  2010,  i.e.  8,7
pcs/plant that was confirmed in 2011, i.e. 7,9 pcs/plant. The highest mass of the fruits was
shown after Baikal EM on basic fertilization with Boneprot (in 2010 and 2011). The
maximum value of the pericarp thickness was detected for the fruits of the variant treated with
Baikal EM on basic fertilization with Boneprot. The combined application of biofertilizers
showed a higher stimulative impact than the single application of biofertilizers. The higher
total  sugars  and  Vitamin  C  content  in  the  pepper  fruits  after  treatment  with  Baikal  EM  on
basic fertilization with Lumbrical, determined this combination as favourable. To achieve an
optimal productivity of agroecosystems, organic farmers may use soil application of
additional substances of organic nature. The research shows that the goals of achieving higher
biological productivity of pepper and uncompromising environmental quality can be achieved
by application of solid biofertilizers. They release the necessary nutrients more gradually in
the soil  and therefore are absorbed for a longer period by the targeted crop. A similar effect
was found after the treatments with the liquid biofertilizer Baikal EM, which contains mixed
microbiological cultures existing under a regime of activity and interacting with soil solution
upon application. The soil-plant agroecosystem develops based on the input of energy by the
biofertilizers, as it remains stable but at the same time enriched with nutritious substances.
The improvement of the ecological sustainability of the agroecosystem through improved
technological systems of fertilization depends also on the availability local resources and the
existing ecological and socioeconomic conditions.

4.

Vlahova V., Popov V., Kouzmova K. 2015. Impact of biofertilisers and
agrometeorological conditions on phenological growth of pepper (Capsicum annuum
L.) in organic agriculture. Journal of Central European Agriculture, 16 (2), 181-198,
DOI: 10. 5513/JCEA01/16.2.1608 (SJR 0,207)

Abstract: The pepper has a relatively large share in the general structure of the vegetable
production in Bulgaria. The objective of this research was to investigate the influence of
biofertiliser Emosan (HemoZym NK, Hemozym Bio N5) in combination with biofertilisers
Lumbrical and Boneprot, as well as the influence of certain agrometeorological conditions on
the phenological growth of pepper cv. ‘Sofiiska Kapiya’. This experiment was carried out in
2009 – 2011 on the experimental fields of the Agroecological Centre at the Agricultural
University Plovdiv (Bulgaria). The pepper was grown using existing technology for mid-early
field production, according to the principles of organic agriculture. The agroclimatic
characteristics were taken on the basis of data of twenty-four-hour performance of
meteorological factors. In the three years of the experiment the temperature conditions during
the period of active vegetation of the pepper (June - July - August) were above the average,
which  was  in  conjunction  with  the  global  trends.  For  a  large  part  of  the  agricultural  crops
dependency has been established between the time of occurrence of the separate phenophases
(as of the beginning of the vegetation period), and the respective temperature sum. Similar
dependencies have been also determined in connection with the duration of the phenophase,
depending on the temperature sum. Regarding the conditions of the experiment, the results of
which are the subject of the present paper, there is a significant linear dependency concerning
only the period until sprouting and occurrence of the ripening, at values of the coefficient of
determination, respectively R2=0.56 and R2=0.54 (Figure 1- A); and Figure 4- D). As for the
first true leaf and flowering phenophase, the connection is poor to moderate at R2=0.32
(Figure 2- B) and Figure 3- C). The application of biofertiliser Emosan, in combination with
basic fertilization with biofertilisers Boneprot and Lumbrical and under the impact of suitable
agrometeorological conditions, had a positive impact on the pepper plants. Pepper plants
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showed earlier entry into the main phenophases under field conditions of organic farming.

5.
Ivanova D., Vlahova V., 2002. Atmospheric air pollution dynamics in the region of the
town of Plovdiv during the period 1995-2000. Journal of Environmental Protection and
Ecology. B.EN.A. vol. 3; 3, 602-612. ISSN 1311-5065

Abstract: The atmosphere is one of the most mobile components of the environment. Under
the influence of the air flows the pollution crosses the boundaries of countries and continents,
thus turning the problem with the anthropological pollution of the environment from local
(regional) into a global (world) problem. The effects can be - global (the industrial emissions
of CO2, methane) and regional (trans-boundary pollution), as well as short-term (summer and
winter  smog)  and  long-term  (hothouse  effect).  Considerable  are  the  air  emissions  from  the
industrial production, which infect the atmosphere in the regions of the enterprises, the major
contaminants being SO2, COx, NOx, dust. In the present research work, our team set itself as a
purpose to follow the dynamics in the concentrations of some toxic substances, that exerted
influence on the quality of life. The main task, that we set in order to fulfil this purpose was:
Observation of the concentrations of the following contaminants- SO2 and dust for the period
1995- 2000. A serious problem were the high concentrations of dust particles, heavy metals,
sulphur dioxide, released from the electric power stations, the industrial enterprises, the motor
transport, the households. Some of the reasons, which led to the pollution of the atmospheric
air, were: The outdated technologies and the lack of purification works from a number of
major contaminants SOx, NOx from: power generation and building industry; dust from
metallurgy; NOx from motor transport. Use of fuels with high S (2,5 and more percent
sulphur) and ash content, low caloricity - the local lignite and brown coal. Non-observance of
the technological regime. Lack of automatic installations for self-control over the emissions
above the sources. The stations, in which were measured the maximum concentrations of
sulphur dioxide in 1996, were situated mainly in settlements, in which there were enterprises
of the non-ferrous metallurgy, the chemical industry and the power generation. Disturbing
was the fact that the station “Assenovgrad” in the town of Assenovgrad was included in the
stations, exceeding the MPC (Fig. 2, 3). In general for the country, the tendency towards
reduction  of  the  annual  concentrations  of  the  lead  aerosols  was  preserved.  In  the  town  of
Plovdiv the station at “Bania Starinna” and the station at the Regional Inspection on
Environment and Waters- Assenovgrad had values below the MPC. Typical for the whole
country  was  that  in  the  large  towns  like  Plovdiv  or  near  big  enterprises  the  values  of  NO2
exceeded the MPC. The influence of the lead aerosols had decreased considerably since 1999,
which was among the most serious ecological achievements in the country, and the
improvement of the ecological situation there was due to the measures, undertaken by the
leaders, as well as due to the introduced purification works and new technologies.
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11.
Vlahova V., Dinev G., 2005. Hydrobiological monitoring of the river Maritza,
Proceedings  of  Second  International  Congress  on  Mechanical  and  Electrical
Engineering and Marine Industry, MEEMI, 07-09 October 2005, vol. V, 169- 175

Abstract: Water pollution not only makes water unfit for use for various purposes, but also
causes substantial, often irretrievable damage to the whole environment. The hydrobiological
monitoring is ecological in its essence. The water organisms and their natural groups integrate
in their compound and structure all anthropogenic changes, occurring in the water
environment. The purpose of the present research is to ascertain the level of pollution of
running waters in Plovdiv using the methods of bioindication and to obtain an overall picture
of the ecological status of the river Maritza. The biotic index BI is used as an indicator in the
biological monitoring of running waters. Very useful information for the overall condition of
the biosystem is acquired on studying the bentose communities. They react to each harmful
influence. The presence of certain species and their quantity in the sample, expressed by
means of saprobiological status, shows the actual condition of the river ecosystem not only in
the moment of taking the sample but also considered in time. The water samples for
hydrobiological analysis were taken June- August, for 2001-2002. The organisms were
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separated by groups and were determined to the taxonomic level, required by the methods.
The  hydrobiological  analyses  were  carried  out  in  the  15  stations  on  the  river  Maritza.  The
presence or absence of the bioindicators depending on the level of pollution of the water in
the river Maritza is given in Table 1. The carried out two-year research showed that the biotic
index is changing.  In its upper section the river Maritza is in the typical for the natural pure
mountain river water oligosaprobic condition. It is most clearly expressed in the first station,
the  village  of  Raduil  (4-  5  BI)  and  after  that  section  a  sudden  change  for  the  worse  is
observed. The biotic index fall suddenly before the town of Kostenetz, which is due to the bad
purifying station of the town of Dolna Bania. The biological status continues to decrease after
the town of Belovo, and the biotic index reaches value 1-2, which is indicative of the presence
of a considerable organic pollution, caused by the out flowed in the river waste waters.  In the
next stations the biotic index reaches value 3, which proves the more efficient functioning of
the purifying stations. In table 1 are not included all species, present in the water sample. The
whole variety of species was reflected in the forms for biological monitoring of the rivers.
Due to the wide variety of taxa it is not possible to visualize them in the form of graphics and
for that purpose only some of them were selected. After section 11 a gradual decrease of the
quantity of the tolerant forms is observed, which is an indicator for the fact that water with its
self-purifying capacities is trying to reach an equilibrium. The lack of the sensitive forms,
however, shows that the river has not yet reached complete equilibrium. The lack of forms,
characteristic of polluted waters, and the presence of sensitive forms are clearly expressed in
the upper current of the river. Down the current the sensitive forms gradually decrease and
disappear, and the tolerant ones increase. In the upper current the water of the river Maritza is
characterized as natural pure mountain river water, in which is observed the presence of the
most sensitive taxa- Perla sp. and Ecdyonurus sp. and lack of Tubificidae, which are typical
inhabitants of polluted water.
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18.
Vlahova V., Slavov I.,  Denev P.,  2007. Preliminary study on the use of edible covers
for apples. Scientific Articles Ecology 2007, Published by Science Invest LTD- branch
Bourgas, Bulgaria.(2), 302-311, http:// www.sciencebg.net, ISBN 978- 954- 9368- 25- 3

Abstract: Apple is one of the most important fruits produced in Bulgaria. Postharvest losses
caused by fungal diseases are the major factor limiting the storage life of apples. Penicillium
expansum, one of the important causal agents of blue mold of apple in storage. The objective
of the present research work is to study the effectiveness of selected edible covers against
pathogen Penicillium expansum.  The  experiment  is  made  at  the  Fruit  Growing  Institute,
Plovdiv in the period from XI -XII, 2006. Apples, Malus domestica (cv.“Golden Delicious”)
were taken from cold storage (2°C and 80-85% RH). Coating materials are xantan, meditated
pectin, manugel. Xantan is a natural microbal acid heteropolysaccaride, produced of bacteria
of type Xanthomonas. Pectin is part of the food additives of natural origin. It can be meditated
pectin and non-meditated pectin. Alginic acid is a natural biopolimer, obtained from kelps,
and in our study we used manugel. Penicillium expansum was isolated from decay apples and
maintained on PDA medium. The water suspension of P. expansum conidia was prepared.
The concentration of spores was adjusted to 105/1 ml with Burker's cell. Apples were
symmetrically wounded in 3 places (3 mm in diameter and 3 mm deep), before coating, they
were divided into 4 variants (Xantan- 0,1 %; Meditated pectin- 0,2%; Manugel- 0,2% and
control fruits) and they were coated immediately (dipped for 5 min.) and conidial suspension
of pathogen was introduced into the hollows at 25 l in each one (by control apples- sterile
water). After the coating process and inoculation, apples were stored in a Phytotron chamber
at 20° C and 90 % RH for 12 days. The effectiveness index (EI %) was calculated. We have a
positive effect only with the meditated pectin, as the value is 11,11 %, while we do not have
the targeted result with the other two covers, which are laid into two layers. Fig. 2 presents the
results of the average diameter of the spot development of as a result of the fruit rotting
caused by P. expansum. It is obvious that for the xantan and manugel the average diameter of
the  spot  is  bigger  than  the  diameter  of  the  control,  as  we  have  a  lower  value  only  for  the
meditated pectin. We can notice that for the apples with three-layer cover, we have the best
effect  with  the  meditated  pectin,  as  its  value  is  24,81  %.  We  have  also  established  a  good
effect with the manugel, with a value of 10,37%. In comparison to the others, the effect for
the xantan, even though low value, is positive. It is established that for the three-layer laying
of covers, there is a positive effect due to the greater density of the layer covers, which on its
part suppresses the normal growth of the pathogen. As a result of the research made, which is
of reconnoitring character for us, we can mark that the use of edible covers of limited origin

http://www.sciencebg.net
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could be an alternative for the prolongation of the shelflife of fresh fruit. In this case we have
the best effect of all tested biocovers for the use of an meditated pectin in three layers,
followed by a two-layer laying of the same cover.

19.
Vlahova V., 2007. Use of Polyethylene for tomatoes. International science conference
Stara Zagora “Challenges for Bulgarian Science in This Country’s EU Membership“
June 7- 8, vol. IV, 140-144, ISBN 978-954-9329-38-4

Abstract: Fruit and vegetables are very important substance suppliers for the human. The
tomatoes are living systems and the metabolite reactions continue developing in them, as well
as all physiological processes, even after their picking of the mother plant. Tomatoes belong
to the group of climacteric fruits. The objective of our research was to establish the way how
the various thickness of LDPE bags may influence on the speed rate of tomato ripening. The
experiment was performed in September 2005. The tomatoes used for the experiment were
taken from HTRC by IIA at the MSU. The testing setting consisted of- preparatory part
(production of polyethylene bags of LDPE, with a size of 12/20 cm, with thickness- 25 m,
50 m and 75 m, with silicon on it in the shape of little drops) and an experiment (we
selected good and well- shaped fruits, measured their weight and divided them depending on
their colour- green and slightly pink, and divided into 3 groups; in the 1-st group LDPE had
thickness (1 mil); in the 2-nd group LDPE had thickness (2 mil); and in the 3-rd group LDPE
had thickness (3 mil). After that we sealed the fruits in the bags using “Magneta 620 Sealer
Bar”. They were placed at room temperature for a period of 7 days and we checked the
contents of O2 and CO2 in the created microenvironment in the sealed LDPE bags. We took
10 microns  from the  air  content  of  each  bag  two times.  The  content  of  O2 and CO2 that we
observe was represented on the millimeter paper. We receive the “peak” of levels of O2 and
CO2. We used this information for the making of graphics representative “ADC-225-MK3”
and “Linear 1200”. When using LDPE bags of smaller thickness it was established that there
was more intensive and constant ripening compared to the samples placed in thicker LDPE. In
a  bag  with  thickness  of  LDPE (1  mil)  we  could  see  an  increased  process  of  ripening  of  all
fruits up to 100% on the tenth day. This tendency was not influenced by the various number
of fruits in the separate small bags. On the tenth day in bags with thickness of LDPE (2 mil)
only 10 % of all  tomatoes became rosy, which was a very good indicator of the role of the
LDPE bag. When compared to the other two thicknesses, the bags of LDPE (3 mil) achieved
the best  effects with respect to slowing down the ripening process,  as on the tenth day after
placing them, the tomatoes were green with a slight pink colour shade on their top at 25 %.
The results showed that the best preserved samples were in the bags of 3 mil. Only one of the
bags of tomatoes of 3 mil became red because there was a hole in the bag. In order to make
comparison tomatoes were used placed under room conditions in the laboratory, as these
tomatoes were not packed in LDPE, and we could see for this type of tomatoes that there was
a very strong stage of reddening, which showed the practical possible use of the thicker LDPE
bags.

20.

., 2007. .
, "

 EC”. 7- 8  2007 .,  IV, 184- 188, ISBN 978-954-
9329-38-4

: . 

. 

,
, 



16

, 
. 

.

,  ,  
. 

. , 
, .

,
, ,  30- 60 .

 100% 
. 

, , 
, 

, .
, , 

 14   . 
 1998 . 

, ,
. , 

, 
. 

, 
, . 

.

21.
Vlahova V., Denev P.,  Kolev K. 2009. Use of edible covers upon cherries.  Journal of
International Scientific Publication; Ecology&Safety, vol. 3, part 1, 557-574,
http://www.science- journals.eu, ISSN 1313-2563

Abstract: Considerable interest in edible films due to their environmentally friendly nature
and their potential use in the food industry was renewed. The cherries belong to the group of
non-climacteric fruits. The purpose is to make a research on the influence of the edible film
on the cherries (cv. “Lapins”, “Hudson“ and “Katalin“) by testing the following covers:
“Xantan”, “Chitosan”, “Meditated pectin“,”Alginate” in order to study the effect of their
influence on the prolongation of the commercial life. The experiment was held at the
Agricultural University- Plovdiv in the period May- July 2007.  The varieties were grown at
the  Fruit  Growing  Institute-  Plovdiv  on  alluvial-meadow  soil  and  the  soil  surface  was
maintained via natural grassing of the line spacings. The solutions used in our research are
determined as food additives and are included into the classification of the food additives
permitted by the European Union. Xantan is a natural microbal acid heteropolysaccaride,
produced of bacteria of type Xanthomonas. This is a microbial polymer obtained from clear
cultures of Xantomonas campestris. The chitin is a structural polysaccharide, which may be
found in the cellular walls of some varieties of mushrooms, seaweed, as well as in the external
skeleton of crabs and insects. Upon processing with a concentrated base at high it
deacetylates, which leads to the formation of a derivative called chitosan. Alginic acid is a
natural biopolimer, obtained from the brown seaweed. In order to carry out the identification
of the polysaccharides we chose the Infrared spectroscopy. This is an assessment of the
quality characteristics of the product. The following were surveyed: the infrared spectra of
manugel, amidated pectin, carboxymethylcellulose, chitosan and pectin. The biochemical

http://www.science-
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composition was determined at the central scientific and research laboratory at the
Agricultural University: absolute dry substance- weight, Vitamin - via titration, acidity- via
titration, general sugars (glucose) according to Hagedorn-Jensen. Regarding the indicator
“absolute dry substance” for all cherry varieties included into the research, namely “Lapins”,
“Hudson” and “Katalin”, the highest value was reported for the control samples examined on
the sixth day of the experiment, which was a result of a natural process. However, the edible
covers applied had their influence by acting as a barrier and limiting the evaporation. Thus in
this particular case we may assume the fact that there is some effect from applying both
covers, for a film has formed creating a light barrier with respect to the evaporation. By
comparing the efficiency of the covers used, namely “chitosan“, “xantan”, “alginate” and
“meditated pectin“, for the indicator “absolute dry substance”, we may conclude that the
values allow determining the positive role of their application. The best level of efficiency has
been reported for the “xantan” and “chitosan”, followed by the “meditated pectin“and
“alginate”. The value of the general sugars in the control samples during the second reporting
show an increase for all varieties, except for “Katalin”. This is due to the continuing processes
in the fruits and it is quite natural to have higher concentrations of sugars. When using edible
covers and reporting a higher concentration of sugars in the cover-treated fruits, then this is
probably due to the cover composition. The application of edible covers upon fresh fruits in
order to preserve their quality characteristics and to prolong their commercial life is a very
interesting and perspective field. Thus it is necessary to use the experience of countries that
have already achieved a lot in this particular field, and to develop possibilities for scientific
researches and applications in our country.

22.
Vlahova V., Denev P., Kolev K. 2009. Study on the use of edible covers upon peaches.
Journal of International Scientific Publication; Ecology&Safety, vol. 3, part 1, 575-589,
http: //www.science- journals.eu, ISSN 1313-2563

Abstract: Edible packages are extremely attracting with respect to the above for their natural
origin. Their purpose is to extend the shelf-life of the food product and provide a barrier
against hazards. The present article aims at directing the attention at the edible covers, as well
as at presenting the possibilities for their application for fresh fruits for the purpose of
preserving their gustatory qualities and prolonging their commercial life. The experiment was
held at the Agricultural University- Plovdiv in the period June- July 2007. The fruits included
in the experiment were peaches of the “Redhaven” variety and nectarines of the “Summer
Beauty” variety. The varieties were grown at the Fruit Growing Institute - Plovdiv, as the fruit
garden was created in 2001 on alluvial-meadow soil with  6,8. The soil surface was
maintained in black fallow land. Alginic acid is a natural biopolymer, obtained from the
brown seaweed. In our study we used manugel. In the manugel used by us the proportion of
manuron acid: guluron acid was 3:1. Pectin is a part of the food additives of natural origin and
according to its chemical nature is a branched heteropolysaccharide. The commercial pectins
are purified, alcoholic insoluble substances, a product of acid extraxtion of apple extrusions or
citrus wastes. The pectines obtained may be modified via esterification by using methanol,
deesterification and amidation. The covers used in the experiment covers were: “Manugel”-
0,1 % and “Meditated pectin”- 1 %. The biochemical composition of covered fruits was
determined: absolute dry substance, Vitamin , acidity, general sugars (glucose). Table  1
presents the values of the characteristic viscosity [ ] for the covers used. The characteristic
viscosity was determined for the covers manugel, xantan, chitosan, alginate and amidated
pectin, presented from Fig. 2 to Fig. 6. Regarding the indicator “absolute dry substance” for
the the peaches of the “Redhaven” variety, we established the highest value for the control
samples on the seventh day of the experiment, which was the result of a natural process. The
use of the edible cover “manugel“ creared a slight barrier and limited the evaporation, which
on its part orientated us for the level of its efficiency. Regarding the indicator “absolute dry
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substance” for the nectarines of the “Summer Beauty” variety, we established an increase in
the  values  after  a  period  of  seven  days,  both  for  the  control  fruits  and  for  the  fruits  treated
with “Meditated pectin”-1 %. The highest value was reported for the fruits treated with edible
cover (19,8 %), which was probably due not only to the interference of the film formed,
which  held  the  evaporation  of  the  fruit,  but  also  to  the  specifics  of  the  wax  cover  for  the
nectarine varieties. As a result of the biochemical processes running in the fruit, for the period
of seven days we reported an accumulation of sugars, which was a natural reaction within the
process of fruit ripening. The cover used was from the group of the polysaccharides and it was
normal that this increase in the value was due to the edible layer included into the chemical
analysis. A very interesting and perspective field is the application of edible covers upon fresh
fruits  in  order  to  preserve  their  quality  characteristics  and  to  prolong  their  commercial  life.
Thus it is necessary that we use the experience of countries that already have achieved a lot in
this specific field, and hence develop possibilities for scientific researched and applications in
our country.

23.
Vlahova V., P.Denev, K. Kolev. 2009. Biocovers for cherries. International Scientific
conference 4th-5th June 2009, Stara Zagora, Bulgaria. PH "Union of Scientists- Stara
Zagora”, vol.V, 46- 50

Abstract: The environmental concerns in connection with the use of specific synthetic
packages and covers direct the researches in the field of alternative packaging materials, as
there is some significant interest marked towards edible films, due to their environmentally
friendly nature, and their possible use in the food industry. The edible films and covers offer
an opportunity for increasing the shelflife of the products in the consumer network, and the
improvement of their quality. The research includes cherries of the “Lapins” variety, as the
test was carried out in the year of 2006. The fruits in this test are analyzed according to the
following indicators: total dry substance, general sugars and acidity. One of the tasks of the
proper preservation is to keep the quality characteristics of the fruits from their harvest to the
moment of their consumption, as therefore preservation is a must. Cherries are fruits that have
an antioxidant activity, and more precisely they are an important source of phenol antioxidant,
which influence human health. A very interesting and perspective field is the production of
edible films and covers for fresh fruits with the purpose of preserving their quality
characteristics and prolonging their shelflife. For cherries, the sugars conglomerate during
ripening. The dry substance is an indicators for the contents of sugars in some specific fruit.
During the fruit ripening, their total contents of acids decreases. Figure 1 presents the change
of the absolute dry substance, as it is evident that on the twelfth day there is an increase in the
values of those fruits marked as control ones, comparing to the sample from the first day. In
our opinion this increase is due to a natural process. For the fruits processed with edible
covers, we report values that a lower comparing to the control fruits for the same period of
time. The role of the edible covers placed is in the formation of a thin film that slows down
the evaporation. On Figure 2 for the control sample there is an increase reported in the sugar
content on the twelfth day, comparing to the control sample from the first day, and for the
fruits processed with edible covers - the values obtained are even higher (14,1%; 14,4%;
13,2%), as the maximum value is reported for the “Manugel” cover. This positive fact is due
to the effect of the covers applied. Figure 3 is the variation of the values for the indicator of
acidity. There is a decrease reported in the acidity for the control sample on the 12 day, while
for the fruits processed with edible covers the values are higher comparing to the control
sample for the same period of time.

24.
Vlahova V., P.Denev, K. Kolev. 2009. Biocovers for peaches. International Scientific
conference 4th-5th June 2009, Stara Zagora, Bulgaria. PH "Union of Scientists- Stara
Zagora”, vol.V, 51- 55
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Abstract: The market demand of fresh fruits in the Republic of Bulgaria is characterized by
its fast expansion during all seasons throughout the year, and this is due to the high health
culture  of  the  consumers,  the  dynamic  way  of  life,  as  well  as  to  the purchasing power. An
extremely attractive type of packages is the biodegradable polymers, which are the so-called
edible packages. The manufacture and application of edible film and covers on fresh fruits has
the purpose of preserving their quality characteristics and prolonging their shelflife. It is a
well-know fact that peaches, being typical climacteric fruits, fall into a post-harvest stress,
and the speed of breathing accelerates a lot, the carbohydrates conglomerate during the fruit
growth, mainly in the form of starch, and during the process of ripening the starch turns into
sugars, according to an enzyme mechanism. The content of dry substance is deemed by many
specialists as a very reliable indicator for determining the ripeness. It is a well-known fact that
the dry substance is an indicator for the content of sugars in a fruit, as the hardness of the fruit
pulp may be determined as well. The Figure 1 presents the change of the researched indicator
of  absolute  dry  substance,  as  for  those  fruits  determined  as  the  control  there  is  an  increase
reported on the 13th day by 1,56%, comparing to the 1st day. The same tendency is also
reported upon the use of “Xantan”, but it is stronger and has the highest value of all four
variants tested. This is most probably due to the intervention of the edible layer formed and to
its thickness, which probably influences the water evaporation from the fruit. The sugar
content is one of the most important indicators for the quality of fruits. The taste, however,
depends on the sugars-acids proprotion. The progress of ripening results in the increase in the
sugar content, which is indicative for the control sample, which on the 13th day has a value of
8,25%. For two of the covers used, for the same period of time, there are lower values of the
indicators reported, which presumes the retention of the processes, as presented in Figure 2.
It is characteristic for all types of fruits that their acidity varies during growing and ripening.
Figure 3 presents the changes according to the indicator of acidity for the peaches. On the 13th

day there is an increase reported for the control sample. This same tendency of increase is also
established  upon  the  use  of  “Xantan”  and  “Manugel”.  It  is  a  slightly  different  situation
reported upon the cover “carboxymethyl cellulose” used, where the value is the lowest
comparing to the other variants for the same period of time, while for the “Xantan” cover
there is a maximum value reported, which is attached to the intervention of the cover
“carboxymethyl cellulose”.
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28.

Vlahova V., Hr. Boteva, T. Cholakov. 2011. Influence of biofertilizers on pepper yield
(Capsicum annuum L.) cultivated under the conditions of organic agriculture. Journal of
International Scienctific Publications; Ecology&Safety, vol.5, part 2, 206-214,
http://www.sciencebg.net, ISSN 1313- 2563, Bulgaria (EU)

Abstract: Organic farming is an approach to agriculture in which the aim is to create
integrated, environmentally and economically sustainable agricultural production systems.
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Biofertilizers, in combination with organic manures, are found as effective component in
organic farming for reliable and cheap supply of nutrients. The experiment was carried out in
2009- 2010 in the biological farm at the Agroecological Centre at the Agricultural University-
Plovdiv. The research included pepper of the variety “Kurtovka Kapia 1619”, as the following
biofertilizers were tested: Bio ne and Baikal EM-1Y, applied on two backgrounds, namely:
Boneprot and Lumbrical. The aim of the study was to examine the impact of organic manures
on the productivity of the pepper cultivated under the conditions of organic production.
Variants: Control; Boneprot (optimum); Boneprot (50%)+ soil processed with Baikal EM-1Y;
Boneprot (50%) + soil processed with Bio ne; Lumbrical (optimum); Lumbrical (50%) + soil
processed with Baikal EM-1Y; Lumbrical (50%)+ soil processed with Bio ne. Boneprot and
Lumbrical, imported into the soil via incorporation before planting the plants, in two
concentrations- optimum and reduced by 50%. The optimum concentration for the Boneprot
corresponded to 70 kg/da, and the optimum concentration for the Lumbrical was 400 l/da.
During the vegetation, biofertilizers were introduced as soil feed into the following
concentrations: Baikal EM-1Y (1:1000), and Bio ne (165 ml/da). The alluvial-meadow soil
has humus content of 2,3%, ammonium nitrogen (NH4N)- 3,8 ppm, nitrate nitrogen (NO3N)-
12,0 ppm,  mobile 2 5- 65,0 ppm, and mobile 2 - 220 ppm and soil reaction of p /-
7,7. Study Indicators: Standard Yield and non-standard (kg/da); Production quality- dry
substance, vitamin C and total sugars. The highest values of the standard yield were reported
for those variants with vegetation feed with Baikal EM-1Y applied on both bakgrounds, as the
increase comparing to the unmanured control was respectively by 49,9 % and by 54,02%.
Organic manuring proved to decrease the percentage of non-standard production. The use of
organic manures increased the pepper yield by 5% to 42%. The application of Baikal EM-1Y
on both backgrounds included into the study had positive influence on the content of dry
substance and Vitamin C in the pepper fruits, which was expressed better on the Boneprot
background.

29.

Vlahova V., Zl.  Zlatev  Hr.  Boteva.  2011.  Study  on  the  impact  of  biofertilizers  on  the
leaf gas-exchange of pepper (Capsicum annuum L.)  cultivated under the conditions of
organic agriculture. Journal of International Scienctific Publications; Ecology&Safety,
vol. 5, part 2, 215-223, http:// www.sciencebg.net, ISSN 1313- 2563, Bulgaria (EU)

Abstract: The use of biofertilizers, in combination with organic manures, offers a great
opportunity for increasing the production of agricultural crops, as it also achieves
sustainability. The purpose of the study is to establish the influence of biofertilizers on
changes in physiological indicators upon the biological production of pepper. The experiment
was carried out in 2009 in the biological farm at the Agroecological Centre at the Agricultural
University- Plovdiv. The study included pepper of the variety “Kurtovska Kapia 1619”, as the
following biofertilizers were tested: Boneprot, Lumbrical, Bio ne and Baikal EM-1Y. Leaf
gas exchange parameters are: Net photosynthetic rate, Transpiration rate and Stomatal
conductance. Measurements have been taken on normally developed leaves from the central
floors of the plants, as the first measurement has been at the butonization phenophase, 15-20
days  after  importing  the  biofertilizers-  Bio ne  and  Baykal  EM-1  Y,  as  the  second  one  has
been at the phonephase of fruit yield. All data have been statistically analyzed using Student’s
t-test. At the butonization phenophase, the highest value of the dynamics of the net
photosynthesis has been reported for plants cultivated on the Boneprot background (50%) and
fed with the biofertilizer Baikal EM-1Y. The study shows that the combination between the
reduced fertilizer norm and the additional feed with biofertilizer Baikal EM-1Y has a better
effect of impact. It has been established that the intensity of transpiraton has the highest
values in the variants with additional import of Baikal EM-1Y on both backgrounds, with an
expressed maximum on the Boneprot background, followed by the application of the same
fertilizer on the Lumbrical background. Regarding the indicator Stomatal conductance, there
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has been an expressed maximum reported of the values of plants cultivated on the Boneprot
background and additionally fed with the biofertilizer Baikal EM-1Y, followed by the variants
with combined import of the Lumbrical background with the biofertilizer Baikal EM-1Y. We
may draw the general conclusion that the additional feed with Baikal EM-1Y and Bio ne has
resulted in the increase in the intensity of the indicators under comment, and this is most
probably due to the more favourable combination between a background and a biofertilizer,
comparing to the independent application of a background, even in optimum concentration.
The additional feed ensures a reserve of nutritional substance during the vegetation period,
which itself gives grounds for recommending the combined use of biofertilizers, which will
ensure the more fluent release in the soil environment, on the one hand, and the better
absorption by plants, on the other hand.

30.
Boteva Hr., Cholakov T., V. Vlahova. 2012. Productivity and quality of pepper
depending on the applied biofertilizer and variety. Journal of International Scientific
Publication; Ecology&Safety, vol. 6, part 2, 329- 337, http:// www.science- journals.eu

Abstract: A field experiment was performed during the period 2009 - 2010 year in the open
field of the Maritsa Vegetable Crops Research Institute, Plovdiv. The influence of
biofertilizers Montera Maltz and Lumbrikal (used as background) and Emosan and Season
(applied in vegetation) on the biological manifestations and fruit quality of pepper- varieties
Kurtovska kapiya 1619 and Sofiiska kapiya, grown in the conditions of biological production
was studied. The results of study at two background of fertilization with Montera Maltz and
Lumbrikal showed that peppers plants, grown on a background Lumbrikal and fertilization
with Emosan are with the greatest vegetative mass. Changes are essential for a variety
Kurtovska kapiya 1619. Vereity differences consening the effect of biofertilizers on the
vegetative plant weight were not established. Fertilization with Emosan has a positive effect
on standard fruit number and weight per plant. Greater increase of these characters was
observed  in  plant  growing  on  background  Montera  Maltz.  Differences  between  the  two
backgrounds are statistically significant in variety Kurtovska kapiya only. Fertilization with
Emosan increases the vitamin C content among the studied biochemical characters of pepper
fruits. The variation of this character is more considerable when the background is Montera
Maltz. The effect of the applied biofertihzers is stronger expressed in variety Kurtovska
kapiya 1619.
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35.

Vlahova V., V. Popov. 2013. Quality of pepper fruits (Capsicum annuum L.) upon the
application of the biofertilisers cultivated under the conditions of organic agriculture.
Journal of International Scientific Publications,  Ecology & Safety,  vol.  7,  part  3,  4-10,
http: //www.sciencebg.net, ISSN 1313- 2563, Bulgaria (EU)

Abstract: Organic agriculture has become a widely accepted sector of agricultural and food
research. In present days organic food is more and more popular especially in the midst of
consumers. Biofertilisers are a natural solution for the creation of a suitable feeding schedule
for vegetables when cultivated under the conditions of organic agriculture. The aim of the
study was to examine the impact of fertilisation applied on the quality parameters of the red
pepper “Kurtovska Kapiya 1619” (dry matter, total sugars and vitamin C). This experiment
was carried out in 2009- 2011 on the fields of the Agroecological Centre at the Agricultural
University- Plovdiv, situated on the territory of the certified ecological farm. The biofertilisers
used into the study were Boneprot, Lumbrical and Seasol. Boneprot has the composition:
organic nitrogen- 4,5%; P2O5 total- 3,5%; K2O- 3,5  %;  organic  carbon of  biological  origin-
30%; humification rate- 10-13%. Lumbrical has organic substance content of 45-50%; NH4N-
33,0ppm; NO3N- 30,5ppm; P2O5- 1410ppm; K2O- 1910ppm, and contains useful microflora
2x1012 pce/g, humic and fulvic acids. Seasol contains 60 % of alginic acids; raw protein
(2,5 0,1%w/w); alginates (6 2 %w/w) and has a variety of mineral elements and traces of N
(0,10 0,05 %w/w), P (0,05 0,02%w/w),  (2,0 0,5%w/w) and cytokines. The biofertilisers
Lumbrical and Boneprot were applied in two concentrations- optimum (corresponded to 400
l/da for Lumbrical and 70 kg/da for Boneprot) and reduced by 50 %. Seasol was introduced as
soil amendment in concentration 1:500- 0,3-0,4 l/ da, at the plant growing stage ‘flower-bud’
and ‘mass fruitfulness’. Treatments: Control; Basic fertilisation with Boneprot (optimum);
Basic fertilisation with Boneprot (50%) + Seasol; Basic fertilisation with Lumbrical
(optimum); Basic fertilisation with Lumbrical (50%) + Seasol.  Study Parameters- Production
quality (biochemical analysis was  carried  out  on  an  average  sample  of  20  fruits  from  each
treatment on the following: dry matter, vitamin C and total sugars. The results showed that the
combined application of the biofertiliser Seasol on the basic fertilisation Boneprot ensured the
higher values for total sugars of 8,48% (2009) and 8,50% (2011), and that the application of
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the Seasol biofertiliser on the basic fertilisation Lumbrical increased the vitamin C content -
216,6 mg% (2009) and 201,0 mg% (2011), thus confirming that the combination of
biofertilisers has a definite positive effect on the quality of the organic production. The
positive effect was observed for Boneprot applied in an optimum concentration by the
increased content of the dry matter- 8,94% (2009) and 8,50% (2011). The biofertilisers used
in the study showed their positive effect on the biochemical parameters of the pepper fruits.

36.

Vlahova V., Zlatev, Z., Popov, V. 2013. Influence of Biofertilisers on the Leaf gas-
exchange of pepper (Capsicum annuum L.) cultivated under the conditions of Organic
agriculture,  Journal  of  International  Scientific  Publications,  Ecology  &  Safety,  vol.  7,
part 3, 11-22, http:// www.sciencebg.net, ISSN 1313- 2563, Bulgaria (EU)

Abstract: In recent years there has been an increase in the demand for vegetables of high
ecological value, which has contributed to the expanding use of organic fertilizers. The
objective of this study was to found the influence of the biofertiliser Seasol applied during
vegetation on the parameters of the leaf gas-exchange of pepper cultivated under the
conditions of organic agriculture. The experiment was carried out in 2009- 2011 in the
biological farm at the Agroecological Centre at the Agricultural University- Plovdiv. The
research included pepper of the variety “Sofiiska kapiya”, as the following biofertilisers were
tested: Seasol (Earthcare) (Seasol Intl. Australia), applied as two basic fertilisations, namely:
Boneprot and Lumbrical, having their active substances entered into the approved list of the
Regulation (EC) No. 889/2008. Leaf gas-exchange parameters are: Net photosynthetic rate,
Transpiration rate and Stomatal conductance. Measurements have been taken on normally
developed leaves from the central floors of the plants, which are representative of each
treatment. Two analyses were carried out on the leaf gas-exchange, as the first measurement
was taken at the flower bud stage, 15-20 days after the application of the biofertiliser Seasol,
and the second one - at the stage of fruitfulness. It was established that the way of introducing
the biofertilisers (basic fertilization - as basic fertilisation and feeding fertilisation, as
addition) had a positive effect on the rate of the net photosynthesis, as increased values were
reported for all treatments compared to the control. The application of the biofertiliser Seasol
on both basic fertilisations increased the stomatal conductance, as it also had a positive effect
on the higher intensity of the transpiration, thus proving the better functioning of the
photosynthetic apparatus. The application of biofertilisers separately or combined had a
positive effect on the parameters of the leaf gas-exchange, thus determining the efficiency of
their application. The additional feeding with biofertilisers during vegetation provided a
reserve of nutritional substances and improved the physiological status of the plants, thus
giving us grounds to recommend the combined use of the biofertiliser Seasol on the basic
fertilisation Boneprot.

37.

Vlahova V., V. Popov. 2013. Impact of biofertilisers upon quality parameters of pepper
fruits  (Capsicum annuum L.) cultivated under the conditions of Organic agriculture,
Journal of International Scientific Publications, Agriculture&Food, vol. 1, part 1, 327-
333, http:// www.sciencebg.net, ISSN 1314- 8591, Bulgaria, (EU)

Abstract: Organic agriculture is one of the most promptly developing fields of agriculture on
a worldwide scale. Biofertilisers have been identified as an alternative to chemical fertilisers
to increase soil fertility and crop production in sustainable farming. It is important that
organically grown crops are highly nutritional, have better sensory taste and have high
functional properties. The aim of the study was to examine the impact of the fertilisation on
the quality parameters of the pepper “Sofiiska Kapiya” (dry matter, total sugars and vitamin
C). This experiment was carried out in 2009- 2011 on the experimental fields of the
Agroecological Centre at the Agricultural University- Plovdiv. This study includes the
following biofertilisers - Boneprot (Arkobaleno), Lumbrical and Emosan (HemoZym) which
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are included in the list of the permitted substances according to Regulation (EC) No.
889/2008. Treatments: Control (non- fertilised); Basic fertilisation with Boneprot (optimum);
Basic fertilisation with Boneprot (50 %) + Emosan; Basic fertilisation with Lumbrical
(optimum); Basic fertilisation with Lumbrical (50%) + Emosan. Study Parameters:
Production quality (dry matter; vitamin C and total sugars). The biofertilisers were applied in
two concentrations- optimum (corresponded to 70 kg/da for the basic fertilisation with
Boneprot and 400 L/da for the basic fertilisation with Lumbrical) and reduced by 50 %.
Biofertiliser Emosan was introduced as a soil amendment during the vegetation at the plant
growing stage ‘flower bud’ and ‘mass fruitfulness’ in concentration 15 L/ d .The plants were
cultivated from seedlings in a polyethylene greenhouse. The seedlings were planted on a
permanent place during the third decade of May, on a high-leveled seed - bed, according to
the planting scheme 120+60 x 15 cm. The experiment was done according to the method of
long plots, into four replications, with a size of the test plot of 9,6 m2. Irrigation was carried
out via a drop irrigation installation. During the experimental period, upon comparison of the
combined variants on both basic fertilisations, a positive effect on the quality of the fruits was
detected after application of the biofertiliser Emosan on the Lumbrical basic fertilisation, as it
increased the dry matter (2009, 2010, 2011), sugars (2009, 2010) and vitamin C (2010, 2011),
thus confirming this combination as successful for application in the bioproduction of pepper.
The  application  of  Emosan  on  both  basic  fertilisations  determined  the  benefit  of  the
application of biofertilisers for the purpose of obtaining good quality and healthy production.

38.

Vlahova V., Z. Zlatev, V. Popov. 2013. Impact of biofertilises on pepper seedlings
(Capsicum annuum L.) under the conditions of organic agriculture, Journal of
International Scientific Publications, Agriculture & Food, vol. 1, part 1, 334- 343, http://
www.sciencebg.net, ISSN 1314- 8591, Bulgaria, (EU)

Abstract: Organic farming is an approach to agriculture in which the aim is to create
integrated, environmentally and economically sustainable agricultural production systems.
Cultivation of high quality seedlings is a necessary condition for improving the vegetative
growth, and hence of the yield and the quality of the end production. Biofertilisers are eco-
friendly, improve soil fertility and plant nutrition within short time, and are effective
components in organic farming. The objective of this study was to found the influence of
biofertilisers on the vegetative displays and the parameters of the leaf gas-exchange of pepper
seedlings of the variety of “Sofiiska Kapiya” cultivated under the conditions of organic
agriculture. This experiment was carried out in 2009 - 2011 in a polyethylene greenhouse of
the Agroecological Centre at the Agricultural University- Plovdiv. The biofertilisers included
into  the  study  -  Boneprot  (Arkobaleno),  Lumbrical,  Baikal  EM-1Y  and  Bio  One.  Study
Parameters: Biometric parameters (plant height and number of leaves) and Leaf gas exchange:
net photosynthetic rate; transpiration intensity and stomatal conductance. Two analyses were
carried out on the leaf gas exchange, as the first measurement was taken at the flower bud
stage, 15-20 days after the application of the liquid biofertilisers, and the second one - at the
stage of mass fruitfulness. One-way analysis of variance (ANOVA) was used to analyze the
differences between treatments. A BIOSTAT was used to compare the results as compared to
the control. The combined application of the biofertilisers Baikal EM-1Y and Bio One on the
Lumbrical basic fertilisation had a positive effect on the rate of the net photosynthesis
(2010,2011) compared to the separate application on the basic fertilisation, as it improved the
physiological status of the plants. It was found that during the experiment period there were
certain dynamics in the values of the stomatal conductance, and the maximum was reported
for the plants of the variant treated with the biofertiliser Bio One on the Boneprot basic
fertilisation (2009, 2010), where there were also higher values of intensity of the transpiration.
The biggest stimulating effect on the height and the number of the leaves for seedlings was
reported for the pplication of the biofertiliser Baikal EM -1Y on two types of basic
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fertilisations during the three experimental years, thus being a convincing evidence of the
positive effect of the application of biofertilisers as a supplement to a basic fertilisation during
the period of seedling production for the cultivation of healthy seedlings of good quality.

39.
Vlahova V., V.  Popov,  2013.  Influence  of  the  biofertiliser  Seasol  on  yield  of  pepper
(Capsicum annuum L.) cultivated under organic agriculture conditions. Journal of
Organic Systems, 8 (2), 6- 17, ISSN 1177-4258

Abstract: Organic agriculture is a new and perspective for Bulgaria, where unique
agricultural conditions exist for development of efficient and ecologically- friendly
agriculture. In recent years there has been an increase in demand for vegetables of high
ecological value, which has contributed to the expanding use of organic fertilisers. In our
country, sweet pepper is one of the most competitive vegetables intended for fresh
consumption. The experiment was carried out in 2009-2011 on the certified organic farm of
the Agroecological Centre at the Agricultural University- Plovdiv (Bulgaria). The research
aimed to examine the impact of biofertilisers on productivity of pepper, cv. Kurtovska Kapiya
1619, cultivated under organic agriculture conditions. The biofertilisers applications were in
accordance with list of permitted soil additives of the Regulation (EC) No. 889/2008. The
tested biofertiliser was Seasol (Earthcare) (Seasol Intl. ustralia), which was applied during
vegetation on the top of basic- fertilisations, namely solid ‘Lumbrical’ and ‘Boneprot’, used in
optimum concentrations and in concentrations reduced by 50 %. Parameters studied: Yield-
standard, non- standard, in kg/da; Economic productivity of plants (number of fruits per plant;
mass of fruits; pericarp thickness). Statistical data processing- the Microsoft Office Excell
2007; SPSS; BIOSTAT; STATISTICA -  StatSoft  were  used.  The  alluvial-  meadow soil  has
relatively soft and mechanical composition, as it is clay and sandy, containing 2,0 % of
humus, mineral nitrogen (NH4-N + NO3-N)- 1,8 mg/100g of soil; mobile 2 5- 18,2 mg/100g
and mobile 2 - 16,4 mg/ 100g of soil, and soil reaction of p / - 7,5. The use of
biofertilisers led to increase in yield of the pepper by 8 % to 39 %. It was found the increase
in the standard yield was stronger in comparison with the non- fertilised control upon the
combined application of the biofertiliser Seasol on the basic fertilisation Boneprot and the
basic fertilisation Lumbrical, as an average from the three years ( <0,1). The combination of
the biofertiliser Seasol as an amendment to the biofertiliser Lumbrical used as a base had a
favourable effect and resulted in efficient increase in the standard yield. The research results
provided grounds for recommending this combination to the existing fertilisation schemes for
ensuring better conditions for optimum productivity and environment protection in growing
pepper under organic agriculture conditions. The results showed that the percentage of non-
standard production decreased upon the application of organic fertilisation. It was concluded
that the biofertiliser Seasol has a positive effect on the number of fruits per plant compared to
non- fertilised control plants. The scientific research shows that the agroecological conditions
in the region of the city of Plovdiv are favourable for growing pepper, which combined with
the fertilization applied, the agro- technical events, the preventive and timely biological plant
protection provides good opportunities for developing the biological potential of the culture
under the conditions of organic agriculture. In the modern agro- ecosystems based on the use
of environment - friendly technologies there is a demand for the application of the so- called
holistic approach towards the examination of the processes in the biological
agrophytocenoses, i.e. tracking the effect of the examination of the agro- ecological factors
with the purpose of obtaining optimum production at a lower ecological risk for the
environment. The topicality of the scientific researches connected with the use of biofertilisers
upon growing vegetable cultures under field conditions is indisputable, and their expansion in
Bulgaria is pressing in connection with the realization of the possibility for preservation of the
environment and optimization of the biological potential of the vegetable cultures.
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40.

Vlahova V. 2014. Allelopathic ffect between flower species and pepper (Capsicum
annuum L.). -

 (31  2014 ., ), “News of Modern
Science”, 141- 145, ISBN 978-601-80450-0-4

Abstract: Allelopathy is defined as production of secondary metabolites by plans and
microorganisms that influence growth and development of biological systems. The aim of the
study was to establish the allelopathic relationships between the flower species (marigold,
basil, zinnia, tagetis) and pepper on the variety of “Kurtovska Kapiya 1619”. The above
objective was fulfilled through the realization of the following tasks: 1. Establishment of the
allelopathic impact on a percentage of germination of pepper seeds. 2. Research on the
allelopathic impact of extracts of flower species on the biometric indicators and the leaf gas
exchange of pepper. This experiment was carried out in 2011- 2012 in the laboratory at the
“Agroecology” Department at the Agricultural University- Plovdiv. Variants: Pepper
(Control); Pepper + Extract of marigold root; Pepper + Extract of basil root; Pepper + Extract
of zinnia root; Pepper + Extract of tagetis root. Study Parameters: Germination of seeds (%)-
number of germinated seeds as compared to the total number of seeds set; Biometric
parameters-  plant  height,  number  of  leaves  per  plants,  stem  diameter,  and  root  length.  The
methods for obtaining the extracts were according to Grozdinski and Rudakov’s method. The
extract  was  obtained  from 100 g  of  cut  roots  from each  flower  plant  poured  with  1  liter  of
distilled water, an exposition of 24 hours, which was then filtered through a thin cloth. The
ready extract was used as an initial extract with following dilution in proportion of 1:3 and 1:5
(extract + water); distilled water was used for the control. The work was done in 3 repetitions
for each variant. For the vessel experiment, washed river sand- 150 g, was placed in plastic
flowerpots with a volume of 1000 cm3 as drainage, covered by alluvial- meadow soil taken
from the vegetable field of the Agroecological Centre. 1 pepper seedlings was placed in every
flowerpot. Each variant had 3 repetitions. The 50 ml of extract was placed in every flowerpot
(twice) once every 20 days, after pricking out the seedlings. Upon dilution of 1:3 the lowest
germination was reported for the extract of tagetis- 12,0 %, which was probably due to the
concentration of allelochemicals in the tagetis root, thus determining the inhibiting effect on
the germination of the seeds. The application of extracts of tagetis roots, in dilution of 1:5, has
an underlined stimulating effect on the germination of pepper seeds. Positive impact was
established on the length of the pepper root upon the application of an extract of zinnia roots,
in dilution of 1:3 and 1:5. A leading effect of positive allelopathic influence on the height, the
number of leaves and the root length of pepper plants, in the vessel experiment is for the
extracts of roots of marigold and basil. The high values of the indicators of the leaf gas
exchange of pepper plants determine the good physiological condition of the crop and the
stimulating allelopathic impact of the application of a marigold extract.

41.

Vlahova V., Popov V., Kouzmova K. 2014. Application and effect of biofertilisers
combined with agrometeorological conditions on the phenological development of
pepper (Capsicum annuum L.) 

 (15  2014 ., 
), “The Modern Science and Scholar”, 125- 129, ISBN 978-601-80450-1-1

Abstract: There is a lack of systematic research and experiments in Bulgaria on the
phenological development of the pepper and a prognosis about the first harvest date. The aim
of the present research was to investigate the impact of the biofertiliser Seasol applied on
basic fertilisation on the phenological growth of pepper cv. ‘Sofiiska Kapiya’, in conjunction
with the agrometeorological conditions of a given region and upon organic vegetable
growing. This experiment was carried out in 2009- 2011 in the polyethylene greenhouse and
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on the experimental fields of the Agroecological Centre-Plovdiv. The biofertilisers Boneprot
and Lumbrical were applied into the soil before planting the seedlings in optimum
concentration- Boneprot (70 kg/da), Lumbrical (400 L/da), and reduced, i.e. 50 % of the
optimum. The biofertiliser Seasol was applied into the soil in concentration 1:500 before
sowing, at the end of the seedling stage and under field conditions (at the flower-bud stage
and  after  a  formed  mass-fruitset  stage).  Treatments:  1.  Control  (non-fertilised);  2.  Basic
fertilisation with Boneprot (optimum); 3. Basic fertilisation with Boneprot (50%)+Seasol; 4.
Basic fertilisation with Lumbrical (optimum); 5. Basic fertilisation with Lumbrical
(50%)+Seasol. The occurrence of the stage was determined (in days): from the sowing for the
sprouting stage and from the sprouting for the stages-cotyledons, first true leaf, flower bud,
flowering, ripening, and botanical maturity. Table 1 present the occurrence of the stages of
pepper growth throughout the period of the experiment. The influence of the biofertilisers,
applied both in the form of additional vegetative feeding and individually as basic
fertilisation, had an impact on the earlier entry of the plants into the flower bud stage as
compared to the control. The positive effect found on the earlier occurrence of the flowering
stage was due to the composition of the applied biofertiliser Seasol. The temperatures, in
combination with the required watering norm and the further earthing up, created favourable
conditions for the entry of the crop into ripening. The beginning of the botanical maturity
stage occurred the earliest after feeding the plants with Seasol on basic fertilisation with
Boneprot on the 120th day (2009), 129th day (2010, 2011). The average air temperature for the
period before the stage occurrence was 24,8°C (2009), 25,3°C (2010), 24,2°C (2011). The
application of the biofertiliser Seasol in the form of additional feeding during the vegetation
on a basic fertilisation of another biofertiliser has a stimulating effect on the paper growth, i.e.
by earlier entry in the phonological stages under organic agriculture conditions. The most
successful combination is that of the biofertiliser Seasol on basic fertilisation with Boneprot.
This research has proven the biofertiliser application as an effective measure in organic
agriculture, as well as a reliable reserve of nutritional substances for the soil.

42.

Vlahova V., Yoveva Zl. 2014. Research on allelopathic influence of selected flower
species on pepper (Capsicum annuum L.). 

 (15  2014 ., 
), “The Modern Science and Scholar”, 129- 134, ISBN 978-601-80450-1-1

Abstract: The experiment aims at establishing the allelopathic influences between the
selected flower species- marigold, basil, zinnia, tagetis and pepper “Kurtovska Kapiya 1619”.
The experiment was carried out in the scientific laboratory at the Department “Agroecology”
at the Agricultural University- Plovdiv in the period 2011- 2012. Variants: Pepper (Control);
Pepper + extract of marigold (leaves); Pepper + extract of basil (leaves); Pepper + extract of
zinnia (leaves); Pepper + extract of tagetis (leaves); Pepper + extract of marigold (stems);
Pepper + extract of basil (stems); Pepper + extract of zinnia (stems); Pepper + extract of
tagetis (stems); Pepper + extract of marigold (flower); Pepper + extract of basil (flower);
Pepper + extract of zinnia (flower); Pepper + extract of tagetis (flower). Study Parameters:
Germination of seeds (%); Biometric parameters (plant height, number of leaves per plants,
stem  diameter,  root  length)  and  Leaf  gas  exchange  parameters.  Two  types  of  extracts  were
prepared: Independent extracts of a stem, leaves and a flower of 100 g from each vegetative
part, and Mixed extracts of roots+stems+leaves+flowers of 25 g from each vegetative part, as
they were used in 2 dilutions- 1:3 and 1:5 (extract:water); as distilled water was used for the
control. The work took place in 3 repetitions for each variant. 20 pepper seed were placed in
every Petri dish on a filter paper. The quantity of solution for each Petri dish was 15 ml. They
were put in a thermostat at 23°C for 14 days. A higher percentage of germination, as
compared  to  the  remaining  tested  extracts,  was  reported  upon the  application  of  extracts  of
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zinnia and tagetis (1:3), which determined their positive stimulating allelopathic potential.
The lowest germination reported upon the application of basil, which was probably due to the
high concentration of allelochemicals in the flower species.  An inhibitory effect  on the seed
germination was reported for the extracts of zinnia (stems); basil (leaves) and basil (flower).
Regarding the influence of the mixed extracts (roots + stems + leaves + flower) from the
flower species - marigold, basil, zinnia and tagetis on the pepper seedlings, the respective
biometric parameters were reported, namely: plant height, number of leaves, stem diameter
and root length (Table 2). The strongest stimulating effect on the height of plants, the number
of leaves, and the root length was reported for the application of a mixed extract of tagetis. It
was established that all mixed extracts had a stimulating effect on the biometric parameters.
The best indicators the leaf gas exchange parameters were reported upon growing pepper
plants poured with a mixed extract of tagetis, thus determining the good physiological
conditions of the pepper plants and underlining the stimulating allelopathic influence of the
extract of flower species- tagetis. The strongest stimulating effect on the height of pepper
plants, the number of leaves and the root length was established upon the application of a
mixed extract of tagetis (Vessel experiment).

43.
Vlahova V., 2014. The impact of biofertilisers on the quality parameters of the pepper
fruit (Capsicum annuum L.) in organic agriculture conditions. Scientific Papers, Series
B, Horticulture, vol. LVIII, Bucharest, 289- 294, ISSN 2285- 5653, ISSN-L 2285- 5653

Abstract: Organic agriculture, as a way of thinking and practice, originated in the first years
of the XX century upon the application of various alternative methods of agricultural
production. This experiment was carried out in 2009- 2011 on the fields of the Agroecological
Centre  at  the  Agricultural  University  -  Plovdiv,  situated  on  the  territory  of  the  certified
ecological farm. The research included pepper variety „Sofiiska Kapiya” cultivated as mid-
early field production according to the principles of organic agriculture. The following
biofertilisers were tested: Seasol (Earthcare), applied on two basic fertilisations, namely:
Boneprot and Lumbrical. The objectives of the study were to establish the impact of
biofertilisers on the quality parameters of the pepper fruits (dry matter, total sugars and
vitamin C). The dry matter content of pepper fruits showed the highest values in 2009 and
2011, when the average for the period was 8,87 % and was shown by the variant fed with the
biofertiliser Seasol on basic fertilisation Lumbrical. The total sugar content in the pepper
fruits showed a maximum value of 7,22 % as the average for the study period and after
application of the biofertiliser Seasol on the basic fertilisation Lumbrical. The combined
application of the biofertiliser Seasol on the two basic fertilisations showed higher values of
the total sugars in comparison with the single application of the basic fertilisations in
optimum  concentrations.  The  average  for  the  period  vitamin  C  content  in  fruits  showed
highest value upon application of the biofertiliser Seasol on the basic fertilisation Boneprot,
i.e. 159,2 mg%, thus determining this combination as useful for vegetative feeding. The
values of all treatments exceeded the control, thus confirming the beneficial impact of
biofertilisers with respect to the improvement of pepper quality under organic management.

44.
Vlahova V.,V. Popov. 2014. Impact of biofertilisers on vegetative growth and leaf gas-
exchange of pepper seedlings (Capsicum annuum L.) in organic farming. AgroLife
Scientific Journal. vol. 3,  1, Bucharest, 156- 162, ISSN 2285- 5718

Abstract: Biofertilisers can improve the soil fertility and provide the needed plant nutrition,
thus  making  them efficient  components  in  organic  agriculture.  The  aim of  the  study  was  to
examine the impact of biofertilisation on vegetative growth and indicators of leaf gas-
exchange (rate of net photosynthesis, intensity of transpiration, and stomatal conductance) of
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pepper seedlings. An experiment was carried out in 2009- 2011 in a polyethylene greenhouse
at the biological farm at the Agroecological Centre at the Agricultural University- Plovdiv. It
included pepper variety „Sofiiska Kapiya” and selected biofertilizers that were tested for their
effectiveness, i.e. Seasol (Earthcare), applied on two basic fertilisations- Boneprot and
Lumbrical. The optimal concentrations corresponding to 70 kg/da for the basic fertilisation
Boneprot and 400 L/da for the basic fertilisation Lumbrical and reduced by 50 %. The
biofertiliser Seasol was  introduced  in  the  soil  before  sowing  of  seeds  and  at  the  end  of  the
seedling growing in concentrations 1:500. Variants: 1. Control (non-fertilised); 2.Basic
fertilisation with Boneprot (optimal concentration); 3.Basic fertilisation with Boneprot (50 %)
+ Seasol; 4.Basic fertilisation with Lumbrical (optimal concentration); 5.Basic fertilisation
with Lumbrical (50 %) + Seasol.  Boneprot is pellet organic fertiliser consisting solely of
processed cattle manure. Lumbrical is a product obtained from processing organic manure and
other  organic  waste  by  the  Californian  red  worms  and  consists  of  their  excrements.  Seasol
(Earthcare) is a 100 % liquid natural extract of brown algae Durvillaea potatorum. Statistical
data processing was done by Microsoft Office Excell 2007, SPSS, BIOSTAT and M NOVA,
StatSoft). The results from the biometric measurements of pepper seedlings (plant height and
number of leaves) showed the highest values for the variant fed with the combination of
biofertiliser Seasol applied on the basic fertilisation with Boneprot (2009, 2011), the effect
can be attributed to the nature of the two biofertilisers,  that provide necessary nutrients for
the growth of the seedlings. The positive impact of this combined application was shown by
the higher rate of net photosynthesis (2010, 2011) in comparison to the single application of
the basic fertilisation with Boneprot. An overall improvement of the physiological status of
the seedlings was observed. The Multifactorial Analysis of variance (M NOVA, StatSoft)
applied for the purpose of analyzing the rate of the net photosynthesis in the seedling period
during the period of the experiment is presented in Figure 1. The interaction of major factors
for pepper growth, i.e. type of biofertiliser and the year of vegetation (different agroecological
conditions) was investigated. The interaction of these factors impacted significantly ( <0,05)
the rate of the net photosynthesis.The highest value of the the intensity of the transpiration
was observed for the treatment with optimum concentration of basic fertilisation with
Lumbrical (2010, 2011). The stomatal conductance had a high value upon combined
application of biofertiliser Seasol on the basic fertilisation with Lumbrical (2009, 2010). The
highest values of stomatal conductance were observed in the treatments, which showed also a
maximum intensity of transpiration that can be attributed to the supply of nutrients in easily
accessible form with the liquid biofertiliser Seasol and its good combination with basic
biofertiliser applications.

45.
Vlahova V. 2014. Biofertilisers-  Efficiency on the Vegetative Growth and Productivity
of Tomatoes Cultivated Under the Conditions of Organic Farming. New Knowledge
Journal of Science, vol. 3, 4, 46- 49, http://uard.bg, ISSN 2367- 4598

Abstract: Organic agriculture has become a widely accepted sector of agricultural and food
research. Fertilization is a very important stage of the production technology. Biofertilisers
are eco friendly and are now most, necessary to support developing organic agriculture and
sustainable agriculture. The objective of this study was to examine the influence of
biofertilisers on the vegetative growth, yield and productivity of tomatoes cultivated under the
conditions of organic farming. The research was carried out in the polyethylene greenhouse
and experimental field of the Agroecological centre at the Agricultural University- Plovdiv
with on determinant tomatoes of the variety of “Trapezitsa” in the period from 2013 until
2014. This study includes the biofertilisers- Boneprot, Lumbrical, Seasol and mosan
(Hemozym Bio N5). Treatments: Control (non-fertilised); Basic fertilisation with
Lumbrical+ mosan; Basic fertilisation with Lumbrical+ Seasol; Basic fertilisation with
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Boneprot + mosan; Basic fertilisation with Boneprot + Seasol. Boneprot and Lumbrical
were applied into the soil through incorporation prior planting of the seedlings on the field in
concentration- 35 kg/da for the Boneprot and 200 L/da for the Lumbrical. The liquid
biofertilisers Emosan and Seasol were introduced as a soil amendment two times (after the
flower- bud stage and 20 days later) in concentrations of 15 L/da for Emosan, and 0,3- 0,4
L/da  for  Seasol.  Study  Parameters:  Biometric  parameters:  stem  height,  number  of  leaves,
number of nodes, length of leaves, length of nodes (on the 50th day, following pricking-out);
Economic productivity of plants: standard yield (kg/da); number of fruits per plant; mass of
fruits,  pericarp  thickness.  One-way analysis  of  variance  (ANOVA) was  used  to  analyse  the
differences between treatments. The standard yield had its highest value upon the application
of biofertiliser Emosan on the basic fertilization Boneprot- 3140 kg/da (2013) and 3116 kg/da
(2014), thus determining the positive impact of the tested combination of biofertilisers. The
number of fruits per plant varied, as the maximum value was reported for Emosan on
Boneprot- 17,3 pcs/plant, (2013) and Seasol on Boneprot- 17,6 pcs/plant (2014). A decisive
factor was that the highest values were reported for the variants characterized with the basic
fertilisation Boneprot, thus proving its practical, fundamental importance with significance of
high productivity. The combined application of biofertilisers in the form of basic fertilisation
and additional vegetation feeding had a positive impact on the formation of the standard yield,
the number and the mass of fruits.
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Vlahova V. 2015.  Yield and Productivity of Pepper Cultivated Under the Conditions of
Organic Farming. New Knowledge Journal of Science. vol. 4, 1, 45- 48,
http://uard.bg,  ISSN 2367- 4598

Abstract: Organic farming is developing dynamically in Europe and worldwide and is one
among the longest spectrum in production methods that are supportive of the environment.
Organic farming is a modern way of agriculture management, not using any chemical plant
protection and mineral fertilization which have negative effects on the environment, human
and animal health. Biofertilizers are formulations of beneficial microorganisms, which upon
application can increase the availability of nutrients by their biological activity and help to
improve  the  soil  health.  The  objective  of  this  research  was  to  examine  the  influence  of
selected biofertilisers on the production capacity of pepper of the variety of „Sofiiska kapiya”.
This experiment was carried out from 2010 until 2011 on the experimental field of the
Agroecological Centre at the Agricultural University- Plovdiv on the alluvial-meadow soil.
The study included biofertilisers- Boneprot, Lumbrical, Baikal EM- 1Y and Seasol. Variants:
1. Control (non- fertilised); 2. Basic fertilisation with Lumbrical + Seasol; 3. Basic
fertilisation with Lumbrical + Baikal EM- 1Y; 4. Basic fertilisation with Boneprot + Seasol;
5. Basic fertilisation with Boneprot + Baikal EM-1Y. The pepper seeds were infused in the
bioproducts- Baikal EM-1Y and Seasol, as for Baikal EM-1Y the ratio was 1:100 for 2 hours,
and for Seasol the ratio was 1:500 for 3 hours. Two basic fertilisations were used, namely:
Boneprot and Lumbrical. They were applied into the soil prior planting of the seedlings on the
field in concentration- 35 kg/da for the Boneprot and 200 L/da for the Lumbrical. The liquid
biofertilisers Baikal EM-1Y and Seasol were introduced into the soil as feeding, two times- at
the flower- bud stage and at the mass fruitfulness stage, in concentrations of Baikal EM-1Y-
1:1000, and 0,3-0,4 L/da for Seasol. Study Indicators are: Standard Yield (kg/da) and
Economic productivity of plants. Yield is an important indicator for the activity of applied
biofertilisers. It was established that the additional feeding with the microbial biofertiliser
Baikal EM- 1Y had the strongest impact on the yield, regardless of the applied basic
fertilisation, as the better combination was proven to be the biofertiliser Baikal EM- 1Y on the
basic fertilisation Lumbrical and the increase compared to the non-fertilised control was by
44,9 % (2010); 33,3 % (2011), thus confirming that the combined application of the

http://uard.bg


35

biofertilisers provided an opportunity for the plants during the vegetation period to be
provided on a balanced principle with nutritional substances. Our research findings that
biofertilisers increase the mass and the number of the fruits.
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