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MAINTENANCE OF SOIL FERTILITY ON
ORGANIC FARM BY MODELING OF CROP ROTATION
WITH PARTICIPATION ALFALFA

ABSTRACT: The aim of this paper is to maintain soil fertility on an organic farm
without livestock production by using alfalfa green biomass. The research was carried out
on the farm of Mokrin PP company, by modeling and sizing of crop rotation with alfalfa
(Medicago sativa L.) on the non-carbonate humoglay. To ensure a cost-effective technical
solution, alfalfa seed production was organized. In the autumn of 2015 alfalfa sowing was
carried out in a field of 5 ha. Green biomass of the first and third cuttings, as well as crop residue
after harvesting of seeds in the second cutting, were mowed and chopped by harvester for
low silage and stored in the silage-pit. After nine months, a mature alfalfa compost was
obtained with optimum values of total nitrogen (5.04%), organic matter (42.56%), C/N, pH,
humidity, and EC.

Two-year alfalfa utilization is the recommended time in this research because to the
following benefits: in crop rotation, alfalfa field is provided with nitrogen by symbiotic ni-
trogen fixation and the alfalfa is cultivated every five years in the same field, while in the
middle of that period the field is fertilized with compost produced on the farm. The amount
of compost obtained by crop rotation (2016 — 48.80 t; 2017 — 62.30 t) is enough for about
20% of the arable area per year. Thus, the fields are fertilized every fourth year with 10 t
ha! of compost. Thanks to alfalfa biomass and seed and also nitrogen fixation, maintaining
soil fertility is resolved in a sustainable and natural way.
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INTRODUCTION

Organic production of food is based on ecological practice, a high degree
of biodiversity, and the conservation of natural resources. Council Regulation
(EC) no. 834/2007 from 28 June 2007, especially points out the rational use of
soil, water, and soil organic matter, by application of procedures that are not
harmful to them. The plant nutrition should be provided through the ecosystem
of the soil, and not by using soluble fertilizers that would be added to it. The
fertility and biological activity of the soil is maintained and increased by the
practice of wider crop rotation, with a greater share of legumes and the introduc-
tion of cover crops (Ugrenovi¢ and Filipovi¢, 2017), using composted organic
fertilizers originating from livestock production or farm waste. Particular
emphasis is placed on the importance of livestock production for organic agri-
cultural holdings since they provide them with the necessary organic matter
for cultivated land. However, there are only forty producers in organic livestock
production in Serbia (DNRL 2016). Bearing in mind the ban on the use of syn-
thetic mineral fertilizers, and the application of commercial certified fertilizers
for organic production is often not economically justified, a small volume of
organic livestock production undermines the sustainability of total organic
production, especially when it comes to maintaining of soil fertility. An impor-
tant principle of organic production is the preservation and improvement of
biodiversity. The intensification of agriculture in the last decades has severely
affected biodiversity (Ugrenovi¢ et al., 2012), and the inappropriate use of
synthetic agrochemicals has also caused land biodiversity loss.

A large number of researchers have considered the maintenance of soil
fertility and crop-rotation in organic production in the world (Watson et al., 2008;
Mohler & Johnson, 2009; Altieri, 2015; Jat et al., 2015; Wande, 2015). The
obtained results can only be partially applied in the organic production of
Serbia, since the agro-ecological, technical, technological, and social conditions
are significantly different. Attention has not been paid yet to the maintaining
of the soil fertility on organic manors without animal husbandry by modelling
crop relation with the use lucerne (Medicago sativa L.). Compost from biomass
of alfalfa has not been produced so far. Research of Cupina et al. (2017) deals
with the topic of annual cover crops and the nitrogen budget. Several transparent
works are available (Cupina et al., 2004, 2004a, Cuvardi¢, 2006, Ugrenovié and
Filipovi¢, 2017) and additional researches with various commermal certified
organic fertilizers and soil cultivators (Filipovi¢ et al., 2012; Bogdanovié etal.,
2013; Popovic et al., 2014; 2019; Dozet et al., 2017).

Organic production is controlled, and the Law on Organic Production
(Official Gazette of the Republic of Serbia, 30/2010) for the maintenance of
soil fertility, application of wider crop rotation and preservation of biodiver-
sity, particularly defines the criteria that the organic producer must fulfill in
the process of control and certification. In this sense, the proposed technical
solution aims to address the issue of soil fertility maintenance on organic farms
that do not have livestock production, modeling an optimally sized crop rotation,
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with the participation of alfalfa (Medicago sativa L.), which should: 1) provide
biomass for composting to produce sufficient quantity of quality compost on
the farm, 2) provide symbiotic nitrogen fixation of soil with nitrogen for future
crops in crop rotation, 3) protect and improve soil biodiversity by increasing
the number of useful microorganisms, 4) obtain the primary product, interesting
for the processing industry and the market. All this should be modeled in a way
that does not increase production costs.

MATERIAL AND METHOD

The proposed technical solution was studied on 25 ha of Agricultural
enterprise Mokrin doo production areas (N 45° 57° 1213”, E 20 22’ 3830”) in
the system of organic production, on the non-carbonate humoglay soil. To solve
the soil fertility issue on organic farms with no livestock production, there was
modeled and sized a five-field crop rotation, with a share of alfalfa (20%), millet
(Panicum miliaceum L.) 20%, spelt (Triticum spelta L.) 20%, sunflower (Heli-
anthus annuus L.) 20%, and oats (4vena sativa L.) 20% (Scheme 1). The goal
of using alfalfa was to provide biomass for the production of compost in crop
rotation for the maintenance of soil fertility. To ensure economic viability in such
circumstances, the production of alfalfa seed is organized. At the end of 2015,
on the surface of 5 ha, on which the pre-sowing crop was wheat, conservation
treatment of the soil by both full-scale shallow cultivation and deep cultivation
in one single pass was performed by Vaderstad-Top Down 300S (30 cm depth).
Then, on 8 September, alfalfa (Banat VS variety) was sown by Vaderstad-Rapid
400 C sower, at a row distance of 12.5 cm, to a depth of 2-2.5 cm, with 16 kg ha’!
of seed. For the next two years (2016, 2017) when the crop of the first and third
branches was in the phase of forming the flower buds until the beginning of
flowering, the over-ground biomass was harvested with silorator for low silage,
cut and stored in the silage holes on the farm in Mokrin. In the second cutting
in both years, when most of the pods in alfalfa crop received a dark color, two-
phase harvesting of seeds was done. Herbal residues after threshing were also
utilized for composting. In the autumn of 2017, the crop was partially destroyed
by soil cultivation. During the vegetation period of alfalfa, phenological observa-
tions were carried out: sprouting, intense growth, flowering, butonization, and
maturation. During transportation, measurements of the amount of green biomass
and recalculation of yield (t ha™) were carried out.

Process of preparation of alfalfa compost — Produced green biomass of the
first and third cutting of alfalfa and dried mass of plant residues after alfalfa
seed harvesting was used for composting. This mass is stored in the Power
Plant PP Mokrin. To accelerate the degradation process, the microbial preparation
Ecovital (2.01/ 10 t") was used. During the production, care measures were carried
out permanently: mixing, watering, and covering of the compost pile, and for their
timely implementation, measurements of temperature and humidity preservation.
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Scheme 1. The model of crop rotation with the participation of alfalfa on an organic farm
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The mixing was done on several occasions with loader, depending on the
state of the humidity of the compost pile, to ensure the access of a sufficient
amount of oxygen. Water was added as needed to maintain the humidity of the
compost heap at about 65%. After nine months, a mature compost was obtained,
which was measured during transport to calculate the yield (t ha™).

Methods of performed analyzes — After the plowing of alfalfa in autumn
2017, sampling was carried out in the spring next year to determine the basic
fertility parameters of the soil: total nitrogen and carbon (CNS Elemental
Analyzer Varian EL III), humus (calculation from organic carbon — CNS An-
alyzer), pH of the soil values (in H,O and KCI, potentiometric), and readily
available-accessed potassium (K,0) and phosphorus (P,0Os) by the Egner and
Riehm Al methods (Egner et al., 1960). Microelements in the compost are deter-
mined by extraction using aqua regia. Also, sampling and analyses were done
to determine the microbiological activity of the soil and compost.

The total number of microorganisms was determined by the plate count
method on the agarized soil extract, the number of fungi on the Chapek medium,
Actinomycetes on the medium according to Krasiljnikov, and oligonitrophiles
on the Fyodorov medium. The other two groups of microorganisms Ammonifiers
and Azotobacter spp. were determined by the most probable number (MPN)
method in the liquid medium with asparagines or mannitol, respectively (Saric,
1989; SRPS ISO 11465:2 002).

Soil respiration was determined by laboratory incubation with constant
temperature and moisture. The respired carbon dioxide was trapped in the
NaOH, and the remaining amount of OH ions was back-titrated with the solu-
tion of HCI. The amount of released CO, during the incubation period was
calculated (Horwath et al., 1996). The presence and the most probable number
(MPN) of bacterial species S. meliloti in the soil were determined by the indirect
method ,,plant infection count* (Vincent, 1970). The results were statistically
analyzed by the variance analysis method (ANOVA), and the level of difference
significance was tested with the LSD test, at the level P < 0.05 (COSTAT program).
To perform the analysis, benefits, costs, and variable costs were monitored.

RESULTS AND DISCUSSION

Production of biomass for composting, to produce sufficient quantity of
quality compost on the farm — Total yield of alfalfa green biomass in 2016 was
16.40 t ha! (Table 1), the weight of plant residues after threshing alfalfa seeds
was 2.40 t ha', and the amount of compost obtained was 9.76 t ha™. In the
second year of production (2017), the total yield of green biomass was 25.07 t
ha’!, the mass of plant residues after threshing of seed was 3.11 t ha!, and 12.46
tha™ of compost was obtained. The total quantity of compost produced in 2016
was 48.80 t, and in 2017 it was 62.30 t.
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Table 1. The yield of the biomass of alfalfa for composting and the amount of obtained
compost

The first and third cutting Second cutting
Green biomass Biomass of residuals after Amount of compost
(tha™) threshing seed (t ha™) (tha™) / total (t)
2016 16.4 2.40 9.76 / 48.80
2017 25.0 3.11 12.46/62.30

The average value of the C/N ratio of the produced alfalfa compost is 8.51
(Table 2). The ratio of C/N at the formation of the compost heap and start of the
aerobic process should be 40:1 optimally, and finally after ripening 10 (12): 1,
indicating somewhat lower efficiency of the produced compost in fertilizing, but
its excellent characteristics in terms of physical properties. Values: humidity,
pH, and EC are optimal. According to the measured content of total nitrogen
(5.04%), alfalfa compost is well supplied with nitrogen, and the content of
organic matter is 42.56%.

Table 2. Agrochemical properties of alfalfa compost

. . Content of readily
Mois- EC i pH Organic matter _ available
C/N ture mS/em” —; -
% g/l m mn C% N% (OrgC) P205 Kzo NH4 NO} NH4+N03
KCL H,O0 %  mg/l00g mg/100 g mg/kg mg/kg mg/kg
8.51 61.13 ;g; 6.61 733 38.04 504 42.56 1.40 4.11 46.7 14373 1484

The total microflora in the alfalfa compost was represented in a significant
number (65.22x10° microorganisms per gram of dry compost) (Table 3) indicat-
ing intense microbiological activity. The determined number of fungus
(98.44x104) indicates a high content of organic matter and optimal substrate
moisture, which confirms the good quality of the compost obtained. Also, the
number of Actinomycetes (2.43x10%) was significant. The presence of Azoto-
bacter as a fertility indicator confirms the good water-air properties of compost,
and the presence of amonifiers (7.97x10°) the significant presence of nitroge-
nous organic compounds. The content of heavy metals was within the bound-
aries of the MAC (Official Gazette of RS, No. 23/94) (Table 4).

Table 3. Number of microorganisms in alfalfa compost

Total number of Number of Number of Number of Number of
microorganisms fungi Actinomycetes Azotobacter amonifiers
(x10%) (x10% (x10%) (MPN)" (x10%)
Number of microorganisms/g in dry compost
5.22 98.44 2.44 25.00 7.97

" MPN — the most likely number from Mec Credy table.
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Table 4. Content of microelements in alfalfa compost

As Cd Co Cr Cu Mn Ni Pb Zn Fe
mg/kg %
1.48 0.22 2.29 17.42 31.89 228.5 12.75 37 77.63 4.70

According to the recommendation of the Bundesgiitegemeinschaft Kom-
post eV. (2004), for the production of most arable crops, 10 to 15 t ha™ of compost
is applied during autumn fertilization. The amount of compost obtained by
modeling the crop rotation on the Mokrin estate (Table 1) is sufficient for about
20% of the area of the field, on an annual basis. Thus, every fourth year, they
were fertilized with about 10 t ha™ of compost, excluding the predicted 20% of
the area for establishing the alfalfa, so that the fertility of the soil is maintained
in a natural way.

Providing nitrogen for future crops in the crop rotation — Total N in the
soil after two years of planting alfalfa was 0.25% (Table 5), which is higher than
the control plot (0.22%). This clearly demonstrated the significant influence
of alfalfa on the provision of nitrogen in the soil. The obtained results confirm
a large number of S. meliloti (1.78x104 g absolutely dry soil) in the soil after
2 years of growing alfalfa, which is significantly higher than in the control soil
(2.00x10% g! absolutely dry soil). This confirms the well-known fact that alfalfa
as a host plant positively influences the number of S. meliloti (Deli¢ et al., 2016),
and thus the establishment of an ecological and economically significant process
of symbiotic nitrogen fixation (Deli¢, 2014).

Table 5. Chemical properties of soil after two years of cultivating alfalfa, on non-carbonate,
marsh dark soil

Parameters pH Humus Min. N Total P,0s5 K,0O
Treatment in KCL in H,O %o mg/kg N % mg/100 g mg/100 g
Alfalfa field 6.0 6.7 436 a 22.16 a 0.25a 1376 a 19.07 a
Control 6.1 7.3 3.59b 11.08 a 0.22b 15.16 a 20.66 a
LSD 0.05 0.730 14.26 ns 0.023 4.13 ns 2.23 ns

The mean values indicated by the same letter within one column do not differ significantly
(p < 0.05); ns — not statistically significant

Protecting and improving biodiversity by increasing the number of useful
microorganisms in the soil — After two years of alfalfa cultivation, the total
number of microorganisms (18.22x10° g”" absolutely dry soil) was higher than
the control plot (16.22x10° g absolutely dry soil) (Table 6). These results are
in correlation with the intensity of respiration, which was twice as high in the
soil on which alfalfa was grown. The number of fungi was also significantly
higher after the production of alfalfa (22.00x10* g') compared to the control
(12.22x10* g1, and their role in the synthesis of humus was confirmed, since
there was significantly more humus, after plowing the alfalfa field.
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Although the number of ammonifiers did not change significantly, the role
of alfalfa in increasing fertility of the soil indicates a significant number of
Azotobacter, which was eight times higher than in the control land. Alfalfa also
significantly influenced the increase in the number of bacteria S. meliloti
(178x10? g') compared to the control (2x10? g). Results of the total number of
microflora, ammonifiers, fungi, and Azotobacter sp. indicate a positive effect
of alfalfa on biodiversity and the activity of microorganisms in the soil.

Table 6. Microbiological properties of soil after two years of cultivating alfalfa on non-
-carbonate marsh dark soil

Parameters Total . Azotobacter Ammonificrs Sinorhi;ob{um Respiration
—— microflora (x10%/g) number (x10%) MPN* meliloti (mg COy/kg
Treatment (x10%g) & /g MPN (x10) MPN  of soil /7 days)
Alfalfa field 18.22a 22.00a  316.66a 3.16a 178 a 733.35a
Control 1622a 12.22b 4133 383a 2b 476.16 b
LSD 0.05 18.78 ns 9.41 200.24 2.62 ns 195 256.98

The mean values indicated by the same letter within one column do not differ signifi-
cantly (p <0.05); ns — not statistically significant; * MPN — the most likely number

Alfalfa seed — a product, interesting for the processing industry and the
market — Average annual level of alfalfa production in Serbia is 104,584.7
hectares (Stat. Year Book of Serbia, 2015), and as its production requires the
use of quality declared seed, the need for it on the market is large. On the
other hand, by cultivating alfalfa seed in primary production conditions, it is
possible to generate higher income per unit area (Karagi¢ et al., 2006). In the
first year the total yield of produced natural seed was 1.95 t (0.39 t ha'), and in
the second 3.15 t (0.63 t ha™). In the analyzed two-year period (2016 and 2017)
in the production of alfalfa seed together with compost production, a favorable
gross financial result was achieved (64,050.00 RSD ha™ in 2016 and 112,020.00
RSD ha in 2017) (Table 7). In other words, sufficient resources have been made
to cover fixed costs, and the achieved profitability ensures the sustainability of
the proposed technology.

The essence of the technical solution is in solving the issue of maintaining
the fertility of the soil on an organic farm without livestock production, modeling
and dimensioning of rotating the crops on five fields with the participation of
alfalfa. The yields of alfalfa can reach 52 t ha™ of green biomass, i.e. 12.6 t ha™ of
dry matter per year (Kati¢ et al., 2011). By implementing the proposed technical
solution a part of this biomass was used for the production of compost, to maintain
the fertility of the soil on the farm, and this is precisely the innovation because
alfalfa compost has not been produced in Serbia so far. To ensure economic
sustainability, the production of seeds of alfalfa was realized, with very good
economic indicators (Paji¢ and Markovic¢, 2016). In this sense, the first and
third cuttings were used to provide biomass for the production of compost, and
the second for the production of seeds.
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Table 7. Analytical calculation based on variable costs in the production of alfalfa seed
and alfalfa compost

e Year
Description
2016. 2017.
Production value (RSD/ha™")* 135,160.00 167,560.00
Quantity of natural seed (kg ha™) 390.00 630.00
Price of natural seed (RSD ha™) 324.00 252.00
Compost quantity (t ha™)™ 9.76 12.46
Incentives (RSD ha™) 8,800.00 8,800.00
Variable production costs (RSD ha™) 71,110.00 55,540.00
Basic material: 8,800.00 1,800.00
Seed 7,200.00 -
Microbiological preparation 1,500.00 1,800.00
Costs of work utilizing mechanization and operator™"": 54,310.00 45,740.00
Plowing 7,950.00 -
Seedbed tilling 2,570.00 -
Sowing 2,460.00 -
Smashing biomass with combines (x2) 13,140.00 13,140.00
Threshing of seed 10,360.00 10,360.00
Transport 8,330.00 12,740.00
Compost mixing with loader (x2) 9,500.00 9,500.00
Certification costs 8,000.00 8,000.00
Certification costs 8,000.00 8,000.00
Gross financial result (RSD ha™) 64,050.00 112,020.00

* Gross financial result (RSD ha™'). ™ The compost value was not assessed. ~~ Based on
the price list of the Cooperative Association of Vojvodina (2017)

According to this new technology, it is recommended that the exploitation
time of the alfalfa crop should be two years. This is an advantage for farmers
because, thanks to symbiotic nitrogen fixation, the entire surface in a crop
rotation can be provided with nitrogen more efficiently since the accumulation
of nitrogen by this process in the soil in later years of alfalfa crop decreases.
In this way, in crop rotation, alfalfa returns to the same field every fifth year
and in the middle of the period, organic fertilizer produced on the farm is ap-
plied. Thanks to the production of alfalfa seed economic viability is assured,
in addition to the maintenance of soil fertility in a sustainable and natural way.

CONCLUSION

The proposed new technology recommends the use of alfalfa for two years.
In that way, the cultivated soil could be sufficiently provided with nitrogen under

79



proposed crop rotation, by symbiotic nitrogen fixation. In the five-year crop
rotation, alfalfa returns to the same field every five years, while in between the
soil receives nutrients from composted alfalfa. This technology is precisely the
innovation because such compost has not been produced in Serbia so far. The
quantity of alfalfa compost obtained by designing the crop rotation with alfalfa
on an organic farm in Mokrin is enough for about 20% of the arable land, on
an annual level, and with which every fourth year they fertilize it with about
10 t ha™! of compost. Results of the total number of microflora, ammonifiers,
fungus, and Azotobacter sp. indicate a positive effect of alfalfa on biodiversity
and the activity of microorganisms in the soil.

Thanks to the production of alfalfa seed that provides economic sustain-
ability, the proposed technology for maintaining soil fertility is done in a sus-
tainable and natural way.
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OZIPXKABAIGE IVIOAHOCTHU 3EMJBMILITA HA
OPIAHCKUM ®APMAMA MOAEJIMPABEM IVIOAOPEZIA
KOPHIIREWHEM JIVIIEPKE

Bnagas M. YTPEHOBUR', Bnagumup M. ®UITUIIOBUR?, Mymuna U. JIEJIUR',
Bepa M. TIOTIOBU'R?, Onusepa C. CTAJKOBU'h-CPBMTHOBUR',
Anera B. BYHTUR', T'opnana K. JO3ET?

"MHCTUTYT 3a 3eMJBHINTE,

Teomopa dpajzepa 7, beorpax 11000, Cpouja
2HCTUTYT 3a HpOydaBame JeKOBUTOT 6uiba ,,JIp Jocud MManunh”,
Taneyma Komrhymika 1,

Beorpan 11000, Cp6uja
3 VIHCTHTYT 32 PaTapcTBO M TIOBPTAPCTRO,

Maxkcuma I'opkor 30, Hosu Cax 21000, Cpouja
*Merarpen s yausepsutet, DakynTeT 3a 6H0hapMuUHT,
Mapiana Turta 39, bauka Tonosa 24300, Cpouja

PE3MME: ¥ opraHckoj mpou3BOIBH CE UCTHYE 3HAYa] CTOYAPCKE TIPOU3BOIE,
jep oHa 00e30elyje HeonxoiHe opraHcke MaTtepHje 3a oopalyeHo 3emspuinTe. MehyTum
y CpOuju ce oprancka croyapcka IIpOoU3BOJIE-a OJBHja KOJI CBEra 4eTpaeceT Nporu3Bohaya
LITO JJOBOAH Y MUTAHKE OAPKUBOCT OBOT CUCTEMA MOJBOIIPUBPEIHE TPOU3BOAKE. LI
TEXHUYKOT pelierba je 0P KaBambe MIIOJHOCTH 3eMJBUILITA HA OPraHCKOM I'a3IUHCTBY KOje
HEMa CTOYapCKy Mpou3BoJiby. McTpaxkuBame je cripoBesieHo Ha uMamy [111 ,,Mokpun”,
Ha NOBPLIMHY 07 25 ha, MoJenupameM U JUMEH3MOHUPabeM I1o1opena ca yuemhem
nynepke, Ha 0eckapOOHaTHO] puTCKOj npHUIK. Kako 6u ce 06e30eamaa ekoHOMCKa
OAP’KUBOCT OPraHU30BaHa je IPOU3BO/Iba CEMEHa JIyLIepKe, a CeTBa je 00aBJbeHa y jeceH
2015. roqune Ha 5 ha. 3enena 6rnomaca npsor u Tpeher oTkoca, Kao ¥ MpocyIieHa ono-
Maca rocie 6epoe ceMeHa, KOIIeHe Cy 1 CelKaHe KOMOajHOM 33 HUCKY CHJIaXKy H CKJIa-
JuITeHe y cuiio jame. [locre neBet Mecelu T0OHjeH je 3peo JTyLUEepKUH KOMIOCT, J100po
00e30ehen azotom (ykymnan a3ot 5,04%), opranckom marepujom (42,56%) 1 onTUMaTHIX
Bpennoctu: C/N, pH, Bmaxuoctu u EC.

HckopunrhaBame rynepke o1 1Be FOAMHE je MPENopydeHo BpeMe Yy OBOM UCTpa-
KuBamwy. TrMe ce 1ena MoBpIIMHA Y MI0A0CMEHH CUMOMOTCKOM a30TO(UKCaLlnjoM
Opxe 00e30ehyje azoToMm, nylepka ce Ha UCTY HHUBY Bpaha cBake mere rojuHe, a Ha
MIOJIOBUHU TOT MEpHoJa BUBa ce hyOopu KoMIocToM NIpou3BeieHUM Ha nMamy. Konu-
YUHA KOMIIOCTa J00HMjeHa MoJienpameM rmiojopena y Mokpuny (2016. rox. 48,80 t,
a 2017. rox. 62,30 t), moBoJbHA je 3a oko 20% IMOBpIINHA HHUBA, HA TOAHUIIHEEM HUBOY.
Tako ce oHe y MmIo0cMeHH, cBake 4 romune hy6pu ca 10 t ha' kommnocra. 3axBasbyjyhu
MIPOM3BO/IFbU CEMEHA ITyTiepKe, Koja 00e30eljyje eKOHOMCKY OJIp’KUBOCT, TPEIIIOKEHOM
TEXHOJIOTHjOM OJIPYKaBamhe IJIOHOCTH 3eMJBHIIITA pelllaBa ce Ha OJPXKHUB U IPUPOJIaH
HAYMH.

KJbYYHE PEUU: nynepka, KOMIIOCTHPAHE, OPraHCKa MPON3BOAA, MIIOJHOCT
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