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Table 1. Some indicators from the agricultural census in the Republic of Serbia in 2012. 

Broj poljoprivrednih gazdinstava 
Family farms

Legal persons and entrepreneurs

Re
gi

on
s

Sumadija and western 
Serbia

South and eastern Serbia

Vojvodina
Belgrade

Agricultural land area

Area of arable land used

Unused land area

Re
gi

on
s

Vojvodina
Sumadija and western 

Serbia
South and eastern Serbia

Belgrade

Total number of tractors of different forces
one - axis

two- axis
Family farm

enterprises and agricultural cooperatives
Total number of combines

Number of permanent employees in agricultural holdings -
carrying out agricultural activities



Tabela 2. Koriš enje poljoprivrednog zemljiša u Republici Srbiji

Agricultural land Family farm
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Figure 1. Presentation of the observed environment of the agricultural cooperative 
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Figure 2. Segmentation of the market with the relevant parameters that affect the business  
of the agricultural cooperative 



AGRICULTURAL COATINGS

MANUFACTURERS

SUPPLIERS

EXPERIMENTAL FIELDS

PRODUCTION

BANKS

MONITORING BUSINESS
Production
Financial

ResourcesBUSINESS   PLAN

MUNICIPALITIES

        agricultural holdings

       small rural households

       untreated ground

     abandoned lands. surface area

EDUCATIONAL 
INSTITUTIONS

BREND

Figure 3.. Block diagram of the model of planned activities of agricultural cooperatives with 
the environment 



Analytic Hierarchy Process

BRENDIRANI
PRODUCT

MARKET SUPPLIER PRICERESURS
RAW MATERIALS

PRODUCTPRODUCT PRODUCT PRODUCT

REPLACEMENT
RAW MATERIAL

Figure 4. Hierarchical structure of the problem 



Table 3. Saaty's priority scale
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Table 4. Matrix of decision-making according to Saaty's scale 

Criteria

Criteria

raw material 
resource

replacement 
of raw 

materials

suppliers market price

raw material 
resource

1

replacement 
of raw 

materials

1/2

suppliers
1/2

market
1/4

price
1



Table 5. Determination of the final solution

alternative

Criteria

raw material 
resource

replacement of 
raw materials

suppliers market price

product

product

produc

product

Expert choice







1Institut za krmno bilje, 37251 Globoder-Kruševac, R. Srbija  
2Institut za zaštitu bilja i životnu sredinu, T. Drajzera 9, 11000 Beograd, R. Srbija 

3Voronježski državni poljoprivredni univerzitet Car Petar Veliki, Mi urinova 1, 394087 
Voronjež, Rusija

4Univerzitet u Kragujevcu, Agronomski fakultet, 32000 a ak, Cara Dušana 9, R. Srbija 
5Poljoprivredni fakultet, Priština, Kopaoni ka bb, 38219 Lešak, R. Srbija  

Klju ne re i: seme, dorada, lucerka, crvena detelina, korov.

1Institute for Forage Crops, 37251 Globoder-Kruševac, Republic of Serbia



2Institute for Plant Protection and Environment, Teodora Drajzera 9, 11000 Belgrade, 
Republic of Serbia 

3Voronezh State Agrarian University named after Emperor Peter the Great,  
Michurin str. 1, 394087 Voronezh, Russia,

4University of Kragujevac, Faculty of Agronomy, 32000 a ak, Cara Dušana 9, Republic of 
Serbia 

5Faculty of Agriculture, Priština, Kopaoni ka bb, Lešak 38219, Republic of Serbia

Key words: seed, processing, alfalfa, red clover, weed. 

Medicago sativa Trifolium pratense



Cuscuta 





Table 1. The average purity of alfalfa and red clover seed 

Lot
Species

Alfalfa Red clover

Seed 
structure

Pure seed

Other 
species

Inert matter

Weed in 5g 1 
dodder

in 5 g 8
dodder, in 5 g 5 dodder,

in 5 g 4curly 
dock,

chamomilebind
weed

in 5 g 20
dodder

barnyard
grass

chamomile

in 5 g 18 
dodder,

barnyard
grass

Total



Table 2. The average purity of processed alfalfa and red clover seed 

Lot

Seed structure

Pure seed

Other species

Inert matter

Weed in 50 g 2
curly dock,

in 50 g 2
curly
dock,

, in 50 g 3
curly dock,
chamomile

in 10 g 9
barnyard
grass,
u 50 g 
14 barnyard
grass,
1 sorghum,
1 common 
knotgrass,

Total



Table 3. Amounts of proceseed seeds, processing output and losses alfalfa and red clover 
seeds on processing machines 

Seed structure
Lot 

Natural seed (kg)

Processed seed(kg) 

Processing output (%)

Losses (%)



Trifolium pratense Medicago sativa

Trifolium 
pratense 

Trifolium pratense

Trifolium pratense 

Medicago sativa Trifolium pratense



Trifolium pratense 

Trifolium 
pratense 
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 (SRTM 90m Digital Elevation Data)
CGIAR-CSI Consortium for Spatial Information

Copernicus Land Monitoring Service

http://srtm.csi.cgiar.org.

DEM
Figure 1. Examples of satellite images used as Digital Elevation Model (DEM) 

DEM

Data Management 
Tools/Raster/Raster Dataset/Mosaik To New Raster. 

Spatial Analyst 
Tools/Hydrology/Fill
Spatial Analyst Tools/Hydrology/Flow Direction

Spatial Analyst Tools/Hydrology/Basin
GIS Conversion Tools/From Raster/Raster to Polygon.
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ArcMap
layer).

Figure 2. The obtained raster after determining the flow direction 

Digital Elevation 
Model DEM

Figure 3.  The River Western Morava catchment (the brightest surface), obtained  by using 
the Digital Elevation Model (DEM) 

HBV-light
P, T, PET

ArcMap
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Thiessen

Analysis Tools/Proximity/Create Thiessen Polygons

Attribute Table

ArcMap

Microsoft Excel

Arc Map
Figure 4. The Thiessen Polygons in the River West Morava catchment , obtained by using 

Arc Map 

Copernicus Land Monitoring Service
clc12Version_18_5, ArcMap

LABEL1
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Geoprocessing/Clip

Figure 5. Polygons  of surface coverings of the River West Morava catchment. Green colour 
indicates forests, brown agricultural area, blue aquatic areas and light gray urban 

environment 

Select by Attributes,
Export data

Google Earth
ArcMap TIN



Invitation paper 

DEM
Spatial Analyst Tools/Surface/Contour

Figure 6.A lot of short lines which are not contour lines 

Spatial Analyst Tools/Reclass/Reclassify

Conversion 
Tools/From Raster/Raster to Polygon

Select by Attributes)
Merge
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Figure 7 A large number of small, unrealistic polygons obtained by processing a satellite 
image 

HBV light

Intersect

Figure 8. Spatial arrangement of agricultural land in the catchment of the River West 
Morava on an elevation zone of less than 400 msl. 

HBV light
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Table 2. The coverage of certain types of surface coverings in each of the elevation zones in 
the catchment  of the River West Morava. 

ArcGis
ArcGis

HBV light.

DEM GIS
DEM

clc12 
Version_18_5

Google Earth

DEM
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Figure 1. Basic diagram of the process of production of nugates 



Figure 2. Diagram of temperature change in syrup formation 



Figure 3. First floor 
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Figure 1. Example of CNN arhitecture with all layers 

kernel



Figure 2. a) Example of 96 filters in first layer in AlexNet b) Deep layers

eng. frameworks





Figure 3. a) Healthy plants, b) Unhealthy plants[39] 







Journal of Food Engineering.
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Figure 1. Experimental dryer devided by sections 



W W

Figure 2. Experimental dryer devided by sections
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Table 1. Temperatures of the dryer sections for three different air temperatures 50, 60 i 70 oC
for uninsulated heater section  



Figure 3. Diagram of the heater section for three different air temperatures, for uninsulated 
heater section 

Table 2. Heat losses for air temperatures 50, 60 i 70 oC for uninsulated heater section



mm
Wm-1K-1 .

Table 3. Temperatures of the dryer sections for three different air temperatures 50, 60 i 70 oC
for insulated heater section  

Figure 4. Diagram of the heater section for three different air temperatures, for insulated 
heater section 



Table 4. Heat losses for air temperatures 50, 60 i 70 oC for insulated heater section

oC
Table 5. Savings in heat power with insulation of heater section for air temperatures 50, 60 

and 70 oC



Figure 5. The heater section for air temperature of 70oC, for insulated heater section

Figure 4. The heater section for air temperature of 70oC, for uninsulated heater section

Drying Phenomena - Theory and Application

Heat and Mass Transfer, Fundamentals and 
Applications

Priru nik za Termodinamiku u Jedinicama SI, 
petnaesto izdanje
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Table 1. Header losses 



Table2. Threshing system and straw walker losses 



,
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Figure 1. Trend line of change in the area 
of Arable Land  (ha /person) and the 

amount in the World,



Figure 2. Changes amount of water consumed in the World (agriculture, households, 
industry, km3 / year), [14, 15]. 

eng. vertical farming





Zašto vertikalne 
farme ? .



Prvo:

Drugo:

Tre e:



etvrto:

Figure 3 . The idea of vertical production of various agricultural crops, 

eng.  Clean, Green, and Gourment (food)

 





Zašti enost biljaka koje se gaje od vremenskih uslova.

Ve a produktivnost

Organska hrana.

Manji troškovi prevoza hrane i viša samoodrživost sistema.

Figure 4. Transport routes of fruit yoghurt components, [12].



e) Manja potrošnja vode

Energija 

g) Inovacije i obrazovanje 

Ekonomska isplativost. 

Ekologija. 



Svetlosno zaga enje okoline

e) Gubitak radnih mesta 

f)Potpuna zašti enost od šteto ina nije ostvarena . 

g ) Opravdanost koncepta.



Table 1. Some important advantages (and deficiency) of high-tech vertical farming systems 
[19, 22].

Pouzdan prinos useva

Mala potrošnja elektri ne energije

Niski troškovi rada

Mala potrošnja vode

Higijenske procedure

Mali troškovi transporta

2. Porast podru ja snabdevanja

3. Najve i prinosi kultura

4. Širok spektar gajenih useva 

5. Potpuno integrisana tehnologija

Optimalni kvalitet vazduha 

Optimalni kvalitet hranljivih sastojaka
i minarala 

Optimalni kvalitet vode

Optimlni kvalitet svetlosti

6. Ekonomske osobine

7. Energetski parametri 

8. Pojave u okruženju objekta 

9. Zaštita od bolesti i šteto ina 

10. Opravdanost koncepta  



Table 2. Vertical farm projects (in function and proposal) in the World [2].

Izgra en - u funkciji
Izgra en - u funkciji
Izgra en - u funkciji
Izgra en - u funkciji

Izgra en - u funkciji

Izgra en - u funkciji
Izgra en - u funkciji
Izgra en - u funkciji
Izgra en - u funkciji

Figure 5. Vertical farms Sky Greens, Singapur: Basic unit with vegetables A-tower, [25]. 





Figure 6. Green Spirit vertical farms [21, 34]. 

Figure 7. Environment and vertical farm  Valcent , Kanada [29, 41]. 



.



Figure 8. Futuristic of tower PlantScraper with the planned rotated parts of vertical farm, [23].



Da li je 
mogu e izgraditi vertikalne farme pristupa ne za siromašne?

Kako onda napraviti vertikalne farme dostupnim i ovim populacijama? 

Eco-Towers: Sustainable Cities in the Sky

The Vertical Farm: A Review of Developments ond Implication for 
the Vertical City: 

Ecosystems and Human Well-Being: 
Health Synthesis

Alternet

Renew. Agric. Food Syst. 30



The Vertical Farm: Feeding the World in the 21st Century

Trends 
Biotechnol. 31

Encyclopedia of Food and Agricultural Ethics (Vertical Farms in 
Horticulture)

World Population Prospects: The 2017 Revision

Adv. Eng. Forum 24

Good Agricultural Practices for 
Greenhouse Vegetable Crops: Principles for Mediterranean Climate Areas

Pilot Analysis of Global Ecosystems: 
Agroecosystems

Adv. Eng. Forum 24

Hydroponics: A Practical Guide for the Soilless Grower

Dispatch 
Weekly



Renew. Sustain. Energy Rev. 40

The Principles of Green Urbanism: Transforming the City for 
Sustainability

The Telegraph

The New Yorker

New Scientist
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Table 1. Facilities for hog accommodation on partially grid floor 



Graph 1. Total capacity of facilities for pig accommodation on partially grid 

Table 2. Facilities for hog accommodation on grid floor 



Graph 2. Total capacity of facilities for pig accommodation on grid floor

Chart 3. Facilities for pig accommodation with straw bedding floors 



Graph 3. Total capacities and usage of facilities for pig accommodation with straw bedding 
floors 



Grafikon 5. Total capacity and usage of facilities for pig accommodation with different 
purpose

Tab 4. Facilities for pig accommodation in other types of buildings 
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Figure 1. Examples of self-propelled sprayes 



Figure 2. Self-propelled agricultural machine Hidromatiks S-PST 
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Figure 3 Machine ride model (meaning of parameter explained throughout the text) 
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Figure 4 Frequency-weighting curves, ISO 2631-1 [12] 





Ackerschlepper - Vorlesung

Ogibljeno traktorsko sedište sa inercijalnim prigušiva em oscilacija
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Ergebnisse,

Ackerschlepper-Reifendynamik, Teil 1: Fahrbahn- und 
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Design features of farm self-propelled working 
machine relevant for working and traffic safety, 

Whole-body vibration on agricultural vehicles

Modeliranje oscilatornog ponašanja traktorskih pneumatika vešta kim 
neuronskim mrežama (Tractor tire vibration behaviour modelling by using artificial 
neural networks)

Research and Modeling of the Tractor Tire 
Enveloping Behavior

Theory of Ground Vehicles
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Figure 1. Test facility configuration 

Figure 2. Test facility appearance 
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Figure 3 Measuring principle and main components: 1-displacement transducer, 2-force 
transducer, 3- lifting cable, 4-wheel carrying frame, 5-rigid plates of small thickness 
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Figure 4 Damped vibration chart: TD – damped vibration period,
zi and zi+1 – two adjacent peaks
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Figure 5. Dependence between tyre deflection f and the vertical load GT for different pressure 
values: 1-0 8 bar, 2-1 1 bar, 3-1 4 bar, 4-1 7 bar, 5-2 0 bar 
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Figure 6. Dependence between contact length lC and tyre deflection f 

Tabela 1. Rezultati prora una krutosti i prigušenja
Table 1. Results of the stiffness and damping calculations 



Figure 7. Dependence of statically (2) and dynamically (1) determined stiffness coefficients 
on pressure 
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Figure 1. Position of the microphone while measuring the noise level outside the tractor cab

Table 2. Technical characteristics of the device for measuring the noise level Testo 815

Function Values

Sensor ½ inch microphone

Range of measurement level

Frequency range

Reference frequency

Response (accuracy)

Display

Displaying the update of the results

Battery

       Battery duration

Operating temperature range

Operating humidity range



Figure 2. Tractor YTO X1204 

Table 2. Technical characteristics of tractorYTO 

Paramaters Unit

Number of cylinders/charging

Engine power

Nominal engine speed

Engine displacement

Max. speed

Main gearbox Mechanical, 12 levels 
of transmission, 3 rangs

Rpm of PTO

Category of aggregation device

Classification 



By engine power 82 (middle tractor)

By purpose

Chasis

Type of movement system Wheel

By pull classes

Table 3. Technical characteristics of tractor Foton 904 

Paramaters Unit

Number of cylinders/charging 4/ Turbocharging

Engine power

Nominal engine speed

Engine displacement

Max. speed

Main gearbox Mechanical, 62 levels of 
transmission, 3 rangs

Rpm of PTO

Dimensions w/l/h/ dist. from the 

Classification 



By engine power 66 (middle tractor)

By purpose

Chasis

Type of movement system Wheel

By pull classes

Figure 4 Tractor Claas Arion 630 [11]

Table 4. Tehnical characteristics of tactor Claas Arion 630 [11] 

Paramaters Unit

Number of cylinders/charging 6/ Turbocharging

Engine power

Nominal engine speed

Engine displacement

Max. speed

Main gearbox Powershift, 

Rpm of PTO
Back 540/540E 

Category of aggregation device

Weigth base / exploitation

Dimensions w/l/h/ dist. from the ground/ 
wheelbase



Classification 

By engine power

By purpose

Chasis

Type of movement system Wheel

By pull classes

Table 5. Allowed time of residence at a certain noise level [16].

Exposure time is noise in one day (s(ms))
(dB)

Noise level (dB)
480
360
240
180
120

90
60
30
15
7,5



km h-1

Figure 5. Part of exhaust system (Muffler) as a noise emitter 



Figure 6. Position of the air conditioning system in relation to the operator 



Table 5. Noise level while tilling expressed in dB 

Engine rpm of tractor YTO (min-1)
Transmission level

Engine rpm of tractor Foton (min-1)
Transmission level

Table 6. Results obtained by OECD tests (Without load) 

Engine rpm of tractor YTO Noise inside cabin (dB) Noise outside cabin (dB)

Engine rpm of tractor Foton Noise inside cabin (dB) Noise outside cabin (dB)

Engine rpm of tractor Claas Noise inside cabin (dB) Noise outside cabin (dB)

Table 6. Noise level while sowing expressed in dB 

Engine speed (min-1)
Transmission level





Klasifikacija i pravci 
razvoja traktora

Uticaj radnog režima traktora na ambijentalne uslove i životnu 
sredinu, 
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Figure 1. A shematic view of the traditional and membrane process of clarification of apple 
juice





Table 1. Operating parameters used during microfiltration of various fruit juices 

Juice Membrane and pore size

Operating parameters

Flux

Pineapple Tubular, PES, 0.3 m

Pineapple Multichannel, monolith aluminum trioxide,
0.1 m

Pineapple Hollow fiber, PS, 0.1 m and 0.2 m

Banana, 
pineapple, 
blackberry

Tubularceramic, 0.2 m

Multichannel ceramic, 0.2 m

Apple Tubular ceramic, 0.2 m

Apple Tubular polymeric, 0.2 m

Apple Hollow fiber, PP, 0.2 m

Passiflora Tubular ceramic, 0.3 m
Hollow fiber, PA, 0.3 m

Passiflora Hollow fiber, PEA, 0.4 m

Raspberry Multichannel ceramic, 0.2 m

Mosambi Ceramic disk M1 – 1.85 m; 
M2 – 1.78 m; M3 – 0.89 m





Table 2. Operating parameters used during ultrafiltration of various fruit juices

Juice Membrane and pore size

Operating parameters

Flux

Pineapple Tubular ceramic, 0.01 m
Hollow fiber, PS, 100 kDa

Pineapple Hollow fiber, PS, MWCO 30 and 100 kDa

Grapefruit Hollow fiber, PS, MWCO 30 kDa

Apple Tubular ZrO2, MWCO 15 and 50 kDa

Apple Polymeric, MWCO 10 and 100 kDa

Apple Tubular ceramic, 0.02 m

Apple Tubular polymeric 
10,30,100,and 200 kDa

Apple Tubular, PVDF, MWCO 18 kDa

Kiwi Tubular, PVDF, MWCO 15 kDa

Pear Plate, PVDF, MWCO 200 kDa

Red orange Hollow fiber, PS, MWCO 100 kDa



backwashing backflushing

backwashing backflushing
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Figure 2. The movement of the 
peak  of the work.

Figure 3 Grid cladding shoulders 
(raster).

Figure 1. Rotary hoe without cladding  



Figure 4. Rotary hoe in operation 



Slika 5. Šematski prikaz riljanja: 1-obloga; b-ašov
Figure 5. Schematic view of the cultivation: 1-coating; b-hoe 

Figure 6. A schematic diagram of the operation of the rotary hoe: a) rough the surface 
under the treated layer;b) the arrangement of the pulling forces of the aggregate.



Figure 7.
Operation of the rotary hoe on the vineyard

Figure 8.
The appearance of the cultivated area in vineyard

[12]



[12]
Tab. 1. Use of traction and distribution of tractor load in the process of operation [12]

Indicators / type of 
machine

Unit of 
measure 

Plough Chisel
plough 

Rotary spader

Traction

front wheels

rear wheels 
Load

front wheels

rear wheels

Engine speed 

[12]
Tab. 2. Technical characteristics of tools and rotary hoe for soil processing, [12]

Indicators / type 
of machi

Unit of 
measure

Plough Chisel
plough

Rotary spader

Working width 

Processing 
depth 

Speed of 
movement 

Effect

Fuel
consumption 



Specific draught for mouldboard 
plough, chiselplough and disc harrow at different water contents

Energetski pokazatelji 
rada traktorsko-mašinskih agregata za obradu u visokointenzivnim vo njacima

Vulnerability of Bavarian 
silty loam soil to compaction under heavy wheel traffic: impacts of tillage method and 
soil water content
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