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Abstract

The aim of the research in this paper is to confirm the economic justification of the application of innovative
subsurface irrigation “Agrokapilaris”. In the introduction, an overview of irrigated areas in the Republic of Serbia
is given, from which it is clear that irrigation was applied in 2022 by 4.6% more compared to the previous year and
that this is a small but at least some progress, with a tendency to further increase areas with irrigation systems.
Also, the key features of the innovative subsurface irrigation are given. The innovative subsurface irrigation has
been used for some time on plots in Serbia. In this paper authors examine further development and economic
profitability of this irrigation model, on the example of its application in the plastic greenhouse production of
vegetables on the agricultural property of the Secondary Agricultural and Chemical School in Obrenovac, Serbia.
The assessments of the economic effectiveness of investments in this type of irrigation system in plastic greenhouse
vegetable production, on an area of 0.5 ha, showed, based on static calculations that the investment will succeed in
4.02 years. According to the dynamic calculation, the investment project will succeed in 4.26 years, which clearly

shows the quick return of the invested funds in this type of irrigation system, that is, justified investments.
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INTRODUCTION

In order to achieve sustainable development,
agricultural production must not have a
negative impact on the environment or
degrade its resources, but should be designed
in a way that it is technically applicable,
economically  profitable and  socially
acceptable [19]. Accordingly, the concept of
development based on the principles of using
new technologies and renewable energy
sources, which imply minimal use of water
resources with their optimization and
preservation of ecological status, is imposed
on agriculture.

According to [1], predicted climate changes
and the progressive pressure of the human
population on nature and resources will
contribute to the reduction of water resources.
According to [2], the frequency of 100-year
droughts will increase at least 10 times. Due
to the upcoming changes, efficient, controlled
management of water resources is necessary.

Irrigation has a strategic role in the process of
agricultural  production and agricultural
development in general [8] and the
management of water resources and
management of systems for the use and
protection of water is gaining more and more
importance [3]. Along with that, the
intensification of irrigation could lead to a
positive  restructuring  of  agricultural
production both in the field of vegetable
growing, cattle breeding and in the field of
industrial plants. In the conditions of intense
climate changes, when rainfall isn't enough
for cultivated plants either in terms of
intensity/quantity or schedule, during their
vegetation cycle, it is impossible to imagine
agricultural production without the use of
irrigation, as well as the achievement of
quality yields in satisfactory quantities, with
all that, economically justified. With the
intensive application of irrigation, with the
use of all the necessary agro technical
measures that accompany production, the
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genetic potential of the cultivated calves can
be reached and developed [11, 13].

In the Republic of Serbia, a total of 54,639 ha
of agricultural land were irrigated in 2022,
which is 4.6% more than in 2021 [14].
Irrigation research includes business entities
and agricultural cooperatives engaged in

agricultural production and services in
agriculture  and/or managing irrigation
systems.

In the total irrigated areas, arable land and
gardens have a dominant share of 51,008 ha
(93.4%). They are followed by orchards
(2,943 ha) with 5.4%, while other agricultural
areas participate in irrigation with only 1.3%
or 688 ha (Figure 1/a).

Fig. 1. Irrigated areas under crops (a) and by type of
irrigation (b) in the Republic of Serbia, 2022, %
Source: Statistical Office of the Republic of Serbia
[14].

The most common type of irrigation in 2022
was sprinkling, applied by 91.8% (on 50,143
ha). Drip irrigation was applied to 8.1% of the
area or 4,433 ha), while only 0.1% of the area
or 63 ha was surface irrigated (Figure 1/b).
According to the same data source, for
irrigation in 2022, most of the water was
drawn from watercourses (89.8%), while the
remaining amounts were taken from
groundwater, lakes, reservoirs and water
supply networks.

Irrigation as an old ameliorative measure has
existed almost as long as human civilization
and it has improved and intensified over time.
Its representation in the world is not equal and
is conditioned by the natural features of the
area, the water needs of the cultivated plants
and many other economic, social and natural
factors. There are several methods of
irrigation, but the research in this paper refers
to underground/subsurface irrigation or sub-
irrigation.
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Subsurface irrigation is irrigation below the
surface of the soil, at a certain depth, which is
generally aligned with the depth of the
rhizosphere of the cultivated plant. It is a
relatively recent method of irrigation, since its
beginnings date back to the sixties of the last
century, and it was first used in America.

The principle of subsurface irrigation involves
bringing water to the surface intended for
irrigation through canals, i.e. through pipes
and distributing water below the surface of the
soil into the rhizosphere zone, through a
system of laterals with water emitters [5]. A
pictorial representation can be seen in the
Figure 2.

Lateral {0®R14m Lateral

Fig. 2. Subsurface irrigation - installation of laterals
with water emitters
Source: Zloh Zdenko, internal documentation [20].

When it is about Republic of Serbia,
subsurface irrigation is mainly applied on
plots of larger areas, from 1 to 130 ha. The
total areas covered with subsurface irrigation
systems range from 15,000 to 20,000 ha, and
about 80% are present in the area of AP
Vojvodina [10].

As all types of irrigation, subsurface irrigation
has a number of advantages and a number of
disadvantages. The potential advantages are
mainly reflected in lower water consumption,
providing the possibility of automation and
remote control of the system, not disturbing
the movement of agricultural mechanization
on the irrigated surface, greater water
application uniformity and others [9]. The
main limiting factors of subsurface irrigation
are clogging of drippers, soil salinization and
damage caused by rodents. The solution for
this could be regular flushing of pipelines and
laterals, use of herbicides and acids that
prevent root growth and treatment against
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rodents. If all these factors were harmonized,
the lifetime span of the subsurface irrigation
system would be about 20 years [6].

The implementation of innovations and new
technologies through applying new technical
solutions for optimizing water consumption in
the irrigation process, opportunities are
created for improving agricultural production
and sustainable rural development. Unlike
Serbia, in economically developed countries,
there are precise and official data on the
application and justified use of new
technologies and renewable energy sources in
agriculture [17, 16]. One of the most
considerable problems worldwide is water
shortage. Regarding agriculture is a sector
with high water needs through the use of
irrigation systems, "smart systems” that use
water wisely are priceless [4]. In order to
promote the use of new technologies and
renewable energy sources in agriculture in
Serbia, the research in this paper is focused on
the comparative advantages and economic
effects of using an innovative subsurface
irrigation system with solar panels. The
innovative  solution "Agrokapilaris” was
created as a result of many years of research
and experimental work on monitoring the
water-physical properties of the soil on test
fields with different agricultural crops. One of
the several locations where this system was
installed is the sample location "Grabovac™ at
the Secondary Agricultural and Chemical
School in Obrenovac, on the production area
of the plastic greenhouse of 5 acres which will
be shown in this paper.

Agrokapilaris represents an innovation in
irrigation that could overcome the problems
related to extreme droughts in the long term.
Structurally, this system is very precise
because it strictly controls optimal water
consumption and has a self-regulating
mechanism for giving water to plants. This
system is placed below the depth of tillage, at
a parallel distance that depends on the plant
being grown. Certainly, in vegetable growing,
these distances are shorter, while in fruit
production they are longer.

The Agrokapilaris innovation is a specific
construction, it is a small dimensions
underground channels network made of non-

degradable plastic foil, in the shape of the
letter "V", within which there are hoses for
water transport with built-in elements for turn
on water into the system (Figure 3). The
plastic foil enables capillary moisture to rise
laterally and ascendingly, preventing water
from flowing into the deeper layers of the soil,
which prevents loss of water. Every drop of
water goes to the root system in the form of
capillary moisture. Droppers are not used as
water emitters, so there is no clogging of
them, which makes this system different from
other existing and so far applicable systems
for subsurface irrigation in practice.

Fig. 3. “Agrokapilaris” working concept
Source: Zloh Zdenko, internal documentation [20].

The main differences between this system and
conventional irrigation systems are as follows:
-Long lifespan (possible service life is 70
years);

-Good working system under extremely low
pressures (for using this system, a pressure of
0.2 bar is enough, which means watering
several times the area with the same energy
consumption compared to the drip irrigation
system);

-Self-regulation when giving water to the soil,
i.e. plants, without clogging the drippers [20].

MATERIALS AND METHODS

For the purposes of research, the data of the
Statistical Office of the Republic of Serbia, the
results of previous research related to the issue
of subsurface irrigation by local and foreign
authors, previous research related to innovative
subsurface irrigation and data collected from
the plastic greenhouse of the Secondary
Agricultural and Chemical School in
Obrenovac were used.
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The methods used to evaluate the economic
effectiveness of investments in agriculture are
significant not only in the field of application
of new technologies and renewable energy
sources in agriculture, but in general in the
application of the concept of sustainable
development on agricultural  holdings.
Consequently, this part of the research
represents an important segment of the overall
presentation when it is about the evaluation of
the economic effects both of applying the
innovative subsurface irrigation system and
solar panels in agriculture, in which the
important role of the economic effectiveness
of investments for sustainable development on
the agricultural holdings is underlined. In this
research, the authors emphasize the methods
for evaluating the economic effectiveness of
investments in agriculture, such as [15]:
= Static methods for evaluating the economic
effectiveness of investments;
=»Dynamic methods for evaluating the
economic effectiveness of investments;
= Methods for evaluating the economic
effectiveness of investments in conditions of
uncertainty and risk.
The research results are presented in tables
and graphs.

RESULTS AND DISCUSSIONS

By implementing investments in the irrigation
system, the positive effects of sustainable use
of natural resources are realized, the quality of
the environment and the general, socio-social
and economic development of society are
improved [7].

The evaluation of the economic effectiveness
of investments in agriculture is based on the
foundations that will ensure maximum
economic effects during the period of
exploitation of the investment object, that is,
on the highest possible level of obtained
effects per unit of invested funds.
Accordingly, the evaluation of the economic
effects of the application of the innovative
system of subsurface irrigation and solar
panels in agriculture, regardless of the
conditions in which the production process
takes place, should be based on quantitative
and qualitative provisions, which will ensure
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the direction of cash flows, that is, investment
in the most profitable business activities on
the agricultural holding [12].

Investments in the irrigation system depend
on the type of mobile equipment, the location
of captured water, the distance of the energy
source, the terrain configuration, etc.

In the plastic greenhouse of the Secondary

Agricultural and Chemical School in
Obrenovac, on the agricultural sample
location “Grabovac”, an experiment was

conducted in order to monitor the results
achieved by the introduction of the innovative
method of subsurface capillary irrigation.
Three crops were observed: red pepper (first
and second category), radish and onion.

The values obtained during the calculation are
shown per acre, in euros.

With the introduction of an innovative
subsurface irrigation system in the plastic
greenhouse, a change occurred:

-in the amount of income (increase in yield
and prices),

-and in terms of costs (reduction in water
consumption for irrigation, reduced use of
fertilizers and plant protection products) for
all crops. In the process of evaluating the
economic effects of the application of
subsurface irrigation and solar panels on the
agricultural  holding, we started from
assumptions that are reflected in: investments
in fixed assets (Table 1), total investments
(Table 2), sources of financing (Table 3),
formation of total income (Table 4), total
expenses (Table 5), income statement (Table
6) and economic flow (Table 7).

Investments in fixed assets refer to the
purchase and installation of an innovative
subsurface irrigation system, the purchase and
installation of solar panels, the purchase and
installation of a digital weather station, and
the purchase and installation of soil and air
sensors. All investments refer to the
acquisition of new fixed assets, and the
investment is shown in total amount (purchase
price + VAT). The total income is formed
from income from the sale of products and
income from subventions.

Direct material includes: onion bulbs; radish
seeds, pepper seedlings, fertilizers, pesticides,
packaging, binder and foil.
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Table 1. Investment in fixed assets (EUR)

Table 4. Total income formation (EUR)

Ord. Description Value (with

No. VAT)

| Constructions and buildings 6,925.17

1. Irrigation system "Agrokapilaris" 6,925.17

11 Equipment and mechanization 2,311.79

1. Weather station with software 1,020.66
Solar energy power system,

2. electric valves and i electric 1,015.55

motor
3. Soil and air sensors 275.58
TOTAL 9,236.96

Source: Author's calculation based on [18].

The calculation of depreciation (amortization)
refers only to the basic price (purchase value
without VAT). The value of investments in
fixed assets accounted for ~ Euro 9,236.96,
VAT included (Table 1).

The value of total investments is Euro
10,160.65 as shown in Table 2.
Table 2. Total investments (EUR)
[%) c o
c o 2] f2] = <
S 2 5 - -5 | S_g
= S = 2 £ == 8T S
© 5 = 22 o & 293¢
= 2 = i) = & S
(@) 3 @2 > > E B
[a] X = 1S 5 B
i S g
| | Fixed 000 | 923696 | 9236.96 90.91
assets
Construct
1. | ionsand 0.00 6,925.17 6,925.17 68.16
buildings
Equipme
ntand 000 | 231179 | 231179 2275
mechaniz
1. | ation
Current 0.00 923.70 923.70 9.00
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TOTAL 000 | 10,160.65 | 10,160.65 100.00

Source: Author's calculation based on [18].

Table 3. Financial resources (EUR)

] m c
c wn
S g 5 S| -8 |25%
= = = 2 E SE |B8EEg
B 5 g 2z SZ | 5228
= & = @ o S c @
(@] @ 172} > > C = >
a > = = c £
| = = |a =
I Own 0.00 | 10,160.65 | 10,160.65 100.00
resources
Fixed
1 raets 0.00 | 923696 | 9,236.96 90.91
p. | Current 0.00 923.70 923.70 9.09
assets
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Source: Author's calculation based on [18].
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Source: Author’s calculation based on [18].

The total financial resources accounted for
10,160.65, of which 90.91% fixed assets and
the remaining of 9.09 representing current
assets (Table 3).
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Table 5. Total costs (EUR)

Table 6. Profit and loss statement (EUR)

. Years of the project Or ;
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o o [ I 1 [\ \Y No n : T - i v
© '] [ee) [ee) © TOTAL 6,323.
< 3 < < < 1 4,790.62 | 5554.97 | 0.00 0.00
oo} N N~ N~ ~ INCOME 61
| K<) > S 3 3 3 Income
= — N o o o from 6,323.
g o L | product 4,790.62 | 5554.97 o1 0.00 0.00
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Other
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L o B 88| 5 | 8
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9 3 9 g | g| g Table 9. Net profit margin ratio, (NPM > i) /EUR/
3] g g B o 3 S el Total output
n 22 a o o o o @ investment Profit o NPMR
g3 - life cycle
P8S 0 1 2 3=1/2*100
g . s I 1,124.88 4,790.62 23.48
s S I 1,834.72 5,554.97 33.03
_ @ © n 2,548.85 6,323.61 40.31
3 8y o v 2,548.85 6,323.61 40.31
. o V* 2,548.85 6,323.61 40.31
= % g Source: Author's calculation based on [18].
=5% *Representative year (full capacity)
dg3 Symbol meaning: i - assumed weighted cost of capital
- o < 0 © © (discount rate = 7.00%)
28 3 o 3 < ~ | 33
4. =8 g 5 2 = g 12 )
855 m m @ | =l e | Table 10 presents he accounting rate of return
S = = T (ARR), whose value increased from 11.07% in
5 2 = 3 3 3 | 3 09 the 1st year of investment to 18.96% in the 2nd
23 year, and then it remained at the constant level of
" 8 8 2 2 | 8| 10 25.09%.
mo| oz S| 8] 8| 2| 8|4
Eo= S = o @ . Table 10. Accounting rate of return, (ARR >i) (EUR
ws = ; 9 g
zZ <= Year of
Source: Author's calculation based on [18]. investment Profit Initial outlay ARR
life cycle
0 1 2 3=1/2*100
Table 8. Economical-efficiency coefficient, (Ee>1) (EUR) ; 1124.88 10.160.65 11.07
Year of To(t:qg‘;‘lg‘t)”t Total input T 1,834.72 10,160.65 18.06
investment (costs of Ee
e ml pr\:)adlﬂst?gn) production) n 2,548.85 10,160.65 25.09
0 1 5 3=1/2 v 2,548.85 10,160.65 25.09
*
| 4.790.62 3.665.74 131 \Y% 2,548.85 . 10,160.65 25.09
. 5 554,07 372026 149 Source:  Author's calculation based on [18].
- i i *Representative year (full capacity)
i 6,323.61 3,774.76 1.68 Symbol meaning: i - assumed weighted cost of capital
v 6,323.61 3,774.76 1.68 (discount rate = 7.00%)
V* 6,323.61 3,774.76 1.68

Source: Author's calculation based on [18].
*Representative year (full capacity)

Table 8 regards the economic efficiency in terms of
the ratio between the total output at market price and
total input expressed in costs of production. The
value of economic efficiency is higher than 1, Ee>1,
reflecting an increasing trends from the 1st year of
investments to the 5th year.

Table 9 reflects net profit margin ratio
(NPMR), calculated as the relative ratio between
profit and total output (income).

The NPMR values had an increasing trend in the
2st and 2nd year of investments, and then, in the
4th, 5th and 6th years, they remained at the level
of 40.31%.

Table 11 shows the payback period which
reflects that in the 5th year the investment
value is recovered.

Table 11. Simple payback period, (SPP<n) (EUR)

_ vear e Net cash flow from :
|r|1i\:‘¢:s;)r/ncei=:t economic flow Cumulative net cash flow
0 -10,160.65 -10,160.65
| 1,586.98 -8,573.67
1 2,296.82 -6,276.85
11 3,010.95 -3,265.90
v 3,010.95 -254.94
\Y 10,475.79 10,220.85

Source: Author's calculation based on [18].
Symbol meaning: T - investment payback time; n -
years of the project
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Table 12 regards Net present value (NPV) and
internal rate of return (IRR), the last accounting
for 20.54%.

Table 12. Net present value (NPV) and internal rate of
return (IRR)

- 2 Year of investment life cycle o
o ke >
=] £ =
No. =3 S =
= IS =}
Q o | 11 11 v \Y €
D — >
(a] & (8]
0 1 2 3 4 5 6 7 8
Net income 8 * Q 3 9 2
e | 8| §| 8| E| 8] §| s
1. economic =) — o %) %) =) o
flow inl — 3
(column 3 to 5]
column 7)
) Discount rate 8| 8| 8| 8| 8| 8
(%) ~ ~ ~ ~
Discount o ol s<| o o o
factor (1+i)" § § E % g g
or 1/(]:+|-)/\n' - IS IS} S S
where is i =
3 ]
discount
rate; n =
years of the
project
Net present 92 © et o8 S 4
value of gl 8| 8| B| 5| 8| s
project — < S < N < N
4. = o Y « I ~ ]
(column A =
from 3 to ©
column 7)
Net present
value of 4
roject ©
5. | P
(column 8
from 2 to )
column 7)
Relative net
present value
of project:
6 [(column 18
' from 2 to S
column7) /|
column 2[] >
i
Internal rate <
S
7. of return: 3
(ISR >i) S

Source: Author’s calculation based on [18].

Table 13. Dynamic payback period, (DPP < n) (EUR)

Year of Present value of net
investment cash flow from Cumulative net cash flow
life cycle economic flow
0 -10,160.65 -10,160.65
| 1,483.16 -8,677.49
1 2,006.13 -6,671.36
11 2,457.84 -4,213.52
\% 2,297.04 -1,916.48
\% 7,469.09 5,552.61

Source: Author’s calculation based on [18].
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Table 13 and 14 present the dynamics of
payback period and the breakeven point of the
investment exploitation.

Table 14. Break-even point of investment exploitation (EUR)

Year of investment life cycle
No Description
| 11 11 VI A\
o~ ~ — — —
© o © © ©
1. | Incomes (1) S > & Q Q
~ [Te] (32} [37] [37]
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Source: Author's calculation based on [18].
CONCLUSIONS

The irrigation in the Republic of Serbia has
been a sporadic measure in plant production
for a long time. In last few years, it has been
more intensive, but despite of it still
inadequately represented. Innovative
subsurface capillary irrigation, as a subject of
the study, compared to classical approaches
i.e. the scientifically recognized methods of
irrigation, has numerous environmental and
economic advantages. It was found that its
application in plastic greenhouses is
economically justified, because it leads to an
increase in the production value of all
analysed vegetable crops, as well as to a
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reduction of the most important groups of
variable costs (fertilizer costs, plant protection
products, energy costs, etc.).

Observing the years of full capacity i.e. from
the third year of the project, the static
evaluation of the project's effects points the
following conclusions: that coefficient of
economy is greater than one, which indicates
the fact that the total income is greater than
the total expenditure. It can be stated that the
investment project is economical, which
means that the investment is profitable.
Accumulation rate is higher than 7.00%
(assumed weighted cost of capital), which
shows that the investment project is
accumulative. During the exploitation of the
project, the cost of the source of financing is
covered and through this "earnings" are made.
Based on the static calculation, it is clear that
the investment project will pay off in 4.02
years. The investment payback time is,
therefore, 4 years and 0.29 months (0.02 x 12
months).

According to the dynamic assessment of the
project's effects, the following can be
concluded: the investment in a period of five
years of use (years of the project's lifetime
span) would enable the investor to increase
the total profit, calculated using the discount
rate (i = 7.00%) at the initial moment of
exploitation (n = 0), in the amount of RSD
5,552.61. The investment is profitable because
the project's internal rate of return is higher
than the discount/weighted rate (20.54% >
7.00%). Also, according to the dynamic
calculation, the investment project will pay
off in 4.26 years.

Therefore, the investment payback time is 4
years and 3.08 months (0.26 x 12 months).
Regarding the assessment of the effects of the
project under conditions of risk and
uncertainty, with an emphasis on the bottom
point of profitability in the years of full
capacity (from the third year of the project),
we come to the following conclusions:

-the volume of production must not fall below
7.02%;

-the realized income from sales must not be
below 444.12 euro;

-a decline in production volume by 92.98% is
allowed,

-a decrease in sales revenue of 5,879.50 euro
is allowed.

ACKNOWLEDGEMENTS

This research was financially supported by the
Ministry ~ of  Science, = Technological
Development and Innovation of the Republic
of Serbia (Contracts No. 451-03-66/2024-
03/200009).

REFERENCES

[1]1Bajkowski, S., Urbanski, J., Oleszczuk, R., Siwicki,
P., Brandyk, A., Popek, Z., 2022, Modular Regulators
of Water Level in Ditches of Subirrigation Systems*.
Sustainability, Vol. 14, Issue 7,
https://doi.org/10.3390/su14074103

[2]Climate Change 2014 Synthesis Report, IPICC,
2015, Switzerland.
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR _
AR5_FINAL_full.pdf , Accessed on 11 February 2022.
[3]Cvijanovi¢, D., Mihailovi¢, B., Parusi¢, V., 2015,
Irrigation as a function of the development of
agricultural production in Serbia. Papers from the
XXIX consultation of agronomists, veterinarians and
agroeconomists, Vol. 21(1-2), 193-199.

[4]Darshna, S., Sangavi, T., Mohan, S., Soundharya,
A., Desikan, S., 2015, Smart irrigation system. IOSR
Journal of electronics and communication engineering
(IOSR-JECE). Vol. 10(3), Ver. 1l (May-June 2015), pp.
32-36.

[5]Ferrarezi, R. S., Weaver, G., M., Van lersel, M.\W.,
Testezlaf, R., 2015, Subirrigation: Historical Overview,
challenges, and future prospects. Horttechnology 25(3),
262-276.

[6]Kljaji¢, N., Kovacevi¢, V., 2021, Innovative
subsurface capillary irrigation - advantages and
perspectives of development. In: Techno and agro-
economic analysis of advantages and disadvantages of
wider application of the innovative method of
subsurface capillary irrigation in the agricultural sector.
Institute for Agricultural Economics, Belgrade, pp. 93-
116.

[7IKljaji¢, N., Sredojevi¢, Z., 2021, Irrigation as a

factor of economic sustainability of agricultural
production. Thematic  Proceeding:  “Sustainable
agriculture and rural development”. Institute of

Agricultural Economics, Belgrade. pp. 249-259.
[8]Kljaji¢, N., Sredojevi¢, Z., Vukovié, P., 2022,
Possibility and problems of applying irrigation in the
Republic of Serbia, Proceedings of the symposium
"Land in the age of precision agriculture and
information technologies - SOILAGRO IT 2022", pp.
01-07, June 16-17, 2022, Novi Sad, Faculty of
Agriculture, University of Novi Sad.

[9]Lamm, R. F., 2002, Advantages and disadvantages
of subsurface drip irrigation. In: International Meeting

483


https://doi.org/10.3390/su14074103
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 24, Issue 4, 2024
PRINT ISSN 2284-7995, E-ISSN 2285-3952

on Advances in Drip/Micro Irrigation, Puerto de La
Cruz, Tenerife, Canary Islands, pp. 1-13.

[10]Ponjican, O., Miletaski, B., Birovljev, S., Sedlar,
A., Turan, J., Visacki, V., 2019, Technical and
exploitation aspects of irrigation by subirrigation.
Contemporary agricultural technology, 45(4), 135-184.
[11]Potkonjak, S., 2003, Economic justification of
irrigation development in our country. Vodoprivreda
0350-0519, 35, 201-202, pp. 50-60.

[12]Rajnovié, L., Subi¢, J., Zaki¢, N., 2016,
Restructuring of companies in the function of
improving the economic environment in the Republic
of Serbia. Institute for Agricultural Economics,
Belgrade.

[13]JRodi¢ Trifunovi¢, S., Stri¢evié, R., Purovié, N.,
2014, Efficiency of water use of the most important
crops in conditions with and without irrigation in
Serbia. Agricultural Science, 15(3), 231-243.
[14]Statistical Office of the Republic of Serbia, 2019,
Accessed on 10 July, 2022.

[15]Subi¢, J., 2010, Specificities of the investment
process in agriculture. Institute for Agricultural
Economics, Belgrade.

[16]Subic, J., Kljajic, N., Jelocnik, M., 2017,
Renewable energy and irrigation in the function of
sustainable development of agriculture, Institute of
Agricultural Economics, Belgrade, Serbia.

[17]Subi¢, J., Vasiljevi¢, Z., 2019, Optimization of the
economic results of agricultural production through the
application of new technologies. In: (Edt.) Skoric, D.,
Renewable use of natural resources in rural areas of
Serbia, SANU, Belgrade, Serbia, book 14, pp. 237-259.
[18]Subi¢, J., Jelo¢nik, M., Nasti¢, L., Potrebié, V.,
2021/2022, Production and economic data related to the
application of new technologies and renewable energy
sources in agriculture. Internal documentation, IEP,
Belgrade, Serbia.

[19]Subi¢, J., Vasiljevic, Z., 2022, Economic-
ecological effects of the combined system for the use of
solar and wind energy in agriculture. Proceedings,
Scientific Conference - New technologies and practices
in agriculture and forestry, November 24, 2022, Paper
by invitation, (ed.) Ratko Lazarevic, Academy of
Engineering Sciences of Serbia - AINS, Department of
Biotechnical Sciences, pp. 171-191.

[20]Zloh, Z., Miladinovié¢, M., Ugrinovi¢, M., Rudié,
D., Savi¢, N., Kokovi¢, N., 2013, Successful
application of Agrokapilaris concept in agricultural
production. The 1% International Congress on soil
science. XIII National congress in soil science Soil-
water-plant. September 23-26™, Belgrade, Serbia. pp.
506-510.

484



