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BUOTOPOBETE - EPEKTUBHOCT BbPXY BETETATUBHUA PACTEX U
NPOAYKTUBHOCTTA HA AOMATU NPU BUOJTOTNUYHO NOJZICKO

nPOU3BOACTBO

Becenka Bnaxosa

AepapeH yHusepcumem - [1lnosous

Knrwouosu dymu:
buomopose
buosnoeu4Ho 3emedenue
npodykmusHocm
domamu

dobus

Peslome

LenTta Ha ToBa M3cnenBaHe e Aa ce YCTAaHOBWU BAMAHMETO Ha BMOTOpoBeTe BbPXY
BEreTaTMBHMA pacTex, [06MBA M MPOAYKTMBHOCTTA Ha AOMaTUTe OTrefaHu B
yC/OBMATAa Ha OpraHWYyHO 3emegenve. M3cnepgBaHeTo e  MpoBeAeHO B
NO/IMETUNIEHOBATA OPAHMKEPUA U eKCMepUMEHTaIHaTa Mo, Ha ArpoeKkonornyHus
LEeHTbp KbMm ArpapeH yHusepcuTeT - Mnosaus (bbarapua), npes nepuoaa ot 2013
no 2014 rogmHa c aeTepMMHaHTHUM gomaTtu (Solanum lycopersicum L.) oT copT
“Tpane3suua”. CTaHAAPTHUAT A06UB € C Hali-BMCOKM CTOMHOCTM NPU NPUNOXKEHUE Ha
6uoTtop EMocaH npu OCHOBHO TopeHe ¢ 6uotop BoHenpot - 3140 kg/da (2013) u
3116 kg/da (2014), koeTo onpeaens NONOXMUTENAHOTO BAWUAHWE OT M3NUTBaHaTa
KOMbWHauus ot buotopose. KombBMHMPAHOTO NpunoxeHne Ha 6GuoTopoBe Mo4,
¢dbopmaTa Ha OCHOBHO TOpPEHe U AOMb/JHWUTENIHO BEreTauMOHHO MoAXpaHBaHE UMA
NONIOXKUTENHO BAUAHME BbPXY GOPMUPAHETO HA CTaHAApTHMA fo6us, 6pos u
mMacaTa Ha niogoBerTe.
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Abstract

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 (Bulgaria), in the period from 2013 until 2014 with on
determinant tomatoes (Solanum lycopersicum L.,) of the variety of “Trapezitsa”. 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
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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Introduction

Organic agriculture has become a widely accepted
sector of agricultural and food research (Niggli and
Willer, 2000). The biological system (agroecosystem)
can be consider as a living organism in which all
components are mutually connected and they have
dynamic relations (Popov, 2013). Organic production
is a specific production method preserving
environment and providing healthy food of high
quality (Arabska, 2014). Fertilization is a very
important stage of the production technology (Boteva
and Cholakov, 2011). Biofertilisers are eco friendly and
are now most, necessary to support developing
organic agriculture and sustainable agriculture
(Moorthy and Malliga, 2012). They are important in
crop farming systems because it is an inexpensive
source of nitrogen for the higher yields of crops (Roy
et al., 2013). Microorganisms, which can be used as
biofertiliser, include bacteria, fungi and blue green
algae. These organisms are added to the rhizosphere
of the plant to enhance their activity in the soil
(Boraste et al., 2009). Through the use of biofertilisers,
healthy plants can be grown while enhancing the
sustainability and the health of soil (Midan and Sorial,
2011). Tomatoes (Solanum lycopersicum L.,) are an
important world vegetable crop. The most profitable
from an economic point of view is the cultivation of
tomatoes for early field production (Murtazov et al.,
1984). Application via single irrigation with Bioaktiv
increases the vyield upon first tomato harvesting
(Yakimov, 2013; Yakimov et al., 2013).

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.

Material & methods

The research was carried out in the polyethylene
greenhouse and experimental field of the
Agroecological centre at the Agricultural University-
Plovdiv (Bulgaria), in the period from 2013 until 2014
with on determinant tomatoes (Solanum lycopersicum
L.,) of the variety of “Trapezitsa”. The tomatoes were
grown, in conformity with the principles of organic
farming. The seedlings were planted on a permanent
place during the third decade of May, on a scheme
120+60x30 cm, according to the method of long plots,
into 4 replication, with a size of the test plot of 9,6 mZ.
This study includes the biofertilisers- Boneprot
Lumbrical, Seasol and Emosan, which are included in
the list of permitted substances for organic farming
according to Regulation (EC) No. 889/2008.

Boneprot (ltaly) it is pellet organic fertilisers, and has
the composition: organic nitrogen (N) - 4,5%;
phosphorus anhydride (P,0s) total - 3,5%; potassium
(K,0) - 3,5%; calcium (CaQ) - 5-8%; magnesium
(Mg0O) - 0,8-1%; organic carbon (C) of biological
origin- 3%; degree of humification (DH)- 40-4%;

PH (120)- 6-8. Boneprot is an entirely organic fertiliser
consisting exclusively of Cattle manure.

Lumbrical (Plovdiv region, Bulgaria) is a product
obtained from processing of natural manure and other
organic waste by Californian red worms (Lumbricus
rubellus and Eisenia foetida) and consists of their
excrements. The commercial product contains
ammonium nitrogen (NH;N) - 33,0 ppm; nitrate
nitrogen (NOsN) - 30,5 ppm; P,05 - 1410 ppm; K,0 -
1910 ppm, MgO- 1,8%; humic and fulvic acids, useful
microflora 2x10" pce/g; humidity of 45-55%; and pH
in water - 6,5-7,0.

Seasol (Australia) is a extract of brown algae
(Durvillaea potatorum) and consists raw protein (2,5 +
0,1% w/w); alginates (6 £ 2% w/w) and has a variety of
mineral elements and traces of Ca (0,05 + 0,03%
w/w); Mg (0,01 £+ 0,005% w/w); N (0,10 £ 0,05% w/w),
P (0,05 + 0,02% w/w); K (2,0 £ 0,5 % w/w); pH (10,5 +
0,5% w/w).

Emosan, HemoZym NK, Hemozym Bio N5 (ltaly)
contains total nitrogen (N)- 5%; organic nitrogen (N)-
5%; organic carbon (C) of biological origin - 14%;
protein - 34 p/p; humidity- 65 p/p; K- 0,4 p/p; P - 0,06
p/p.; pH - 7,0-10,0.

Variants: 1. Control (non-fertilised); 2. Basic
fertilisation with Lumbrical+Emosan (HemoZym);
3. Basic fertilisation with Lumbrical+Seasol; 4. Basic
fertilisation with Boneprot+Emosan (HemoZym);
5. Basic fertilisation with Boneprot+Seasol.

Fertilisation - Two basic fertilisations were used,
namely: Boneprot and Lumbrical. They 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
liguid biofertilisers Emosan and Seasol were
introduced as a soil amendment during the
vegetation, 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:

1. Biometric parameters - on the 50" day, following
pricking-out there were 10 plants per variant
analyzed, namely the following parameters: stem
height (cm), number of leaves, number of nodes,
length of leaves (cm) and length of nodes (cm).

2. Yield and Economic productivity of plants: Standard
Yield (kg/da); number of fruits per plant - (pcs/plant)
10 plants per treatment were analyzed; mass of fruits
(g) and pericarp thickness (mm) - 10 fruits per
treatment were analyzed.

3. Statistical data processing - One-way analysis of
variance (ANOVA) was used to analyse the differences
between treatments (SPSS) (Duncan, 1955).

University of Agribusiness and Rural Development Edition

47



CnucaHue 3a HayKa ,,Hoeo 3HaHue” 3-4 (2014) ISSN 2367-4598

Results & discussion

The height of tomato stem is characterized with the
highest value in the variant with application of Seasol
and Lumbrical - 85,3 cm (2013) and 83,4 cm (2014)
respectively, as the difference between all variants
was proven in 2013 at P<0,05 (Table 1).

In 2013 the largest number of leaves was reported for
plants of the variant characterized with the
application of Seasol on Lumbrical - 29 pcs/plant, all of
which exceeded the control. In 2014 the highest value
was reported for the combination of the Seasol and
Boneprot - 32 pcs/plant, following by Seasol on
Lumbrical - 28 pcs/plant, as the difference between
these two variants, was proven at P<0,05.

Regarding the number of nodes the largest number of
nodes was found upon the application of biofertiliser
Seasol on the basic fertilization Lumbrical (2013) and
Boneprot (2014).

The vegetative growth was highly expressed upon the
application of Seasol on both variants with basic
fertilisation. It was established that the length of
leaves had its highest value in cases of plants fed with
Seasol on Boneprot - 28,1cm (2013) and 27,4cm
(2014) respectively.

Regarding the length of nodes it was established that
the highest value was for the plants from the variant
characterized with the application of Seasol on
Boneprot- 21,5 cm (2013) and 23,2 cm (2014)
respectively. The rich content of nutritional
substances in the composition of biofertiliser
Boneprot was released more slowly during the
vegetation and had a decisive impact on the better
vegetative growth of the tomatoes.

Table 1. Vegetative displays in tomatoes - on the 50™ day, after pricking off — (2013 and 2014)

Treatments
Parame- . e . . . . . .
Year Basic fertilization with Lumbrical | Basic fertilization with Boneprot
ters Control
+ Emosan + Seasol + Emosan + Seasol
Stem | 2013 | 56.4+0673° |752+2266° |853+2471° |78.2+1391° |623+1.106°
height 2014 | 62.8+0.709¢ |77.2+1.134° |83.4+2.825° |753+1.689° | 80.4+0.989"
Number | 2013 | 19+0.866 27 £1.225° 29+1.269° 22+1.424° 18 +2.068 ¢
of leaves | 2014 | 22 +1.000° 25+1.302°¢ 28+1.364° 26+0.972°¢ 32+1.641°
Number | 2013 | 7.0+1.00° 13.3+0.58" 18.0+1.00° 140+1.00° |17.0+1.00°
of nodes | 2014 | 9.0+1.00° 15.0+1.00 17.0+1.00° 16.0+1.00™ | 19.0+1.00°
Length of | 2013 | 20.4 £0.867 © 1 242+1.625° |252+0.706° |22.1+0.925° | 28.1+0.620°
leaves 2014 |215+0.443° |22.6+1.035° |26.7+0.680° |269+0.392% |27.4+ 0.784°
Length of | 2013 | 16.5+0.660 © 119.3+0.404° |19.7+0.853° |201+1.014° |215+0.721°
nodes 2014 | 13.5+0.244° | 183+0.604° | 19.3+0.518° | 17.7+0.347° | 23.2+0.602°

a,b,c,d — Duncan’s Multiply Range Test, P<0,05

The standard yield in 2013 had its highest value
upon the application of Emosan on Boneprot - 3140
kg/da (Table 2), followed by the combination of
Emosan on Lumbrical - 3014 kg/da. The higher yield
values for the variants with Boneprot proved its
positive impact. The results obtained in 2014
confirmed the established positive effect from the
application of the Emosan biofertiliser in 2013. The
highest value was reported for the combined
application of Emosan and Boneprot (3116 kg/da),
followed by the combination of Emosan and
Lumbrical (2922 kg/da), as the difference between
them was proven at P<0,05. The application of
Emosan on Boneprot proved to be the better
combination due to the contents of the 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 fruit mass of tomatoes had high values in all
variants as compared to the control, which was
indicative of the combined application of the
biofertilisers. The highest value was reported for the
fruits of the variant with the Emosan biofertiliser on the
basic fertilisation Boneprot - 177,2 g (2013) and 188,4 g
(2014). The application of the Emosan biofertiliser
proved to be more beneficial as compared to the one of
the Seasol biofertiliser.
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Table 2. Yield and Economic productivity of plants (2013 and 2014)

Treatments
Parame- . e . . . . e s .
ters Year Control Basic fertilization with Lumbrical Basic fertilization with Boneprot
ontro
+ Emosan + Seasol + Emosan + Seasol
Standard | 2013 | 1517+17.39° | 3014+104.15° | 2705+9.29° | 3140+19.08° | 2872+163.58"
yield 2014 | 1506+26.31° | 2922+69.51° | 2151+44.77° | 3116+11.59° | 2757+66.36°¢
Number | 2013 | 8.8+0.833° | 147%0707° | 14.9+0928° | 17.3+0.707° | 154+0.882°
of fruits | 2014 7.6+£0.527° 13.6+1.014° | 17.2+0.833* | 16.2+0.833° 17.6+1.130°
Mass of | 2013 | 131.7+2.082° | 174.0+5292° | 162.8+2.021° | 177.2+1.041° | 167.6+0.321"
fruits 2014 | 133.7+1.528% | 179.8+1.756° | 163.2+1.041° | 188.4+1.401° | 164.3 +3.055°¢
Pericarp | 2013 | 51140215 ° | 7.66+0.411° | 7.86+0.240° | 7.09+0.429 b 7.72+0.273°
thickness | 2014 | 5.18+0.109° | 6.32+0.222° | 7.72+0.463° | 6.32+0.327° 6.23 +0.588 "

a,b,c,d — Duncan’s Multiply Range Test, P<0,05

The pericarp thickness of tomatoes proved to have
the highest value in the case of Seasol on Lumbrical -
7,86 mm (2013) and 7,72 mm (2014) respectively. The
higher values upon the application of the Seasol and
Emosan Dbiofertilisers on the basic fertilisation
Lumbrical demonstrated their good impact on the
basic fertilisation, thus determining the application of
Lumbrical as significant.

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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