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Abstract.

Soilless culture systems are considered one of the modren technologies in
horticultural crop production and this systems follows an intensive farming method
with the aim of increasing production per unit area .The study aimed to evaluation
the economic feasibility of the soilless culture system, and used intercropping
method between tomato plants (main plant) with strawberry plants (sub plant) at
the multiple planting densities. Main plots represented loading of tomato plants
with strawberry plants and included tow caces: Lo(tomato only) and Li(
intercropped with strawberry plants (1:1) by using four replicates, within
replicates, factorial experiment carried out according to RCBD design and consist
of two factors as follows: planting distances (Dzcm and Djscm) and foliar
application by Biozyme (untreated B,, treated with biozyme B;). The results
revealed that the treatment D4oLoB; had superiority in plant yield (4.74kg.plant™),
while the treatment combination D3LoB; had superiority in the productivity
(23.75kg m?). Financial analysis for the experiment showed in Table 5 Recorded
the highest net profit reached 5327.2 dinar for the treatment combinations D4oLoBy,
while the highest summation of total profit was 7061.4 recorded for the treatment
combinations D4oL,B, . It was striking in the results of Table 5, and the treatment
DsoL1B; had lowest profit net when reached 1733.52 dinars, the reason is the lack
of tomato yield within a distance of 30 cm, as well strawberry plant, which could
not reach the threshold of cultivation costs in the financial return.

Keywords: hydroponics; growth media; protected farming; intercropping; tomato;
strawberry .
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Introduction

There are major problems that
have begun to appear in recent
decades, and they have become
obstacles to agricultural development,
Among these obstacles is the decrease
in the areas of soil suitable for
agriculture due to the high level of
salinity and the limited water
resources in some countries that
resulted from climatic changes (10;
12) this conditions will be negatively
effects on the quantity and quality of
horticulture crops production
especially that water sources in lraq
have faced many threats (5; 4).
therefore, modern farming techniques
have been used to production of the
crops (7; 16) as well Modern
techniques of the drip irrigation will
be reduce water loss (3). Soilless
culture systems represented one of the
Modern  techniques that may
constitute a solution to confront water
scarcity and the deterioration of
agricultural soils, as well as high
productivity (15; 13; 6). The
production of horticultural crops
within greenhouses depended on the
used of intensive farming methods
with  rationing of  production
requirements through the adoption of
modern production techniques. (18).
Determining the planting distances
and the number of the plants per
meter depends on the plant growth
and management of plants growth.
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Current producers' priorities include
using modern technologies in
conjunction with integrated
production management to ensure the
maintenance of good net profits.
(11;19). The significant difference in
the size of the foliage between
tomatoes and strawberries is an
important factor in using both plants
in soilless production techniques,
known as intercropping.(14). Previous
studies have  emphasized the
importance of providing a set of tools
when  implementing  agricultural
projects, including preparing an
economic evaluation study to ensure
the achievement of the project's
economic objectives. (15). The
financial analysis of agricultural
projects is one of the basic items for
studying and evaluating the initial
feasibility =~ of the  agricultural
investment project, which includes
preparing tables of cash flows in and
out of the project and then net profits
and the conclusion about the
economic evaluation (17 and 15)
Therefore, The aim of this study to
improve the  productivity and
conducting a financial analysis of
investment items and production
requirements associated with
experiment factors in order to assess
the economic feasibility of the
project.

Materials and Methods
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The experiment carried out in
the plastic house belonging to college
of Agriculture / University of Diyala
and cooperation with the College of
Agricultural Engineering Sciences /
University of Baghdad. The study
aimed to improving production and
conducting a financial analysis and
economic evaluation of the project.
The field experiment included
intercropping of tomato planting by
used two distances (Dsg cm and Dy
cm), Wwith  strawberry plants (Lo:
without straw berry and L;: straw
berry when planting below of
tomato); Second factor included foliar
application by Biozyme with tow
treats: B, (control) and B;(0.5mg 1™
.The experiment carried out according
to factorial experiment within split
plot design, then the treatment
combination shown as follows:
D3oLoB1, D3gloBo, DagloB1, DagloBo,
D3oL1B1, D3gl1Bo, Dl 1B1, DsglBo.
(14).

Field operations and production
requirements:

Using of plastic house to
implementation the experiment and
the production requirements shown
as follows:

1- planter tables were used for
the ring culture system. the
greenhouse consist of 5 planters, all
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onzes of planter table included 50
m-.

2- within one meter, planting tables
includes six rings culture dedicated
to tomato growth

When using a distance of 30 cm
(D3p) and six strawberry plants were
planted between the ring in the case
of intercropping (L) , while a
distance of 40 cm (D*°) included
four rings culture dedicated to
tomato growth, as well as four
strawberry plants.

3- growth medium in ring culture
was mixed medium (pearlite + peat
moss (1:1).

4-Used drip irrigation system type
Spaghetti in the culture system.

5- Used commercial
solution to nutrition of plants.

6- using Biozyme (B;) to foliar
application.

7-The  tomato  seedlings  were
transplanted to greenhouse in the ring
culture.

nutrient

8- Strawberry planting between the
rings. (1:1).

The outcome results of the experiment
carried out by (14) were adopted in
conducting the financial analysis
process for the economic evaluation
of the project, that are shown in Table
1.
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Table 1. production of tomato plant (kg) and strawberry (g) (Obaid et al,.2022).

Treatmen Yield Producti | Treatmen Yiel Producti
ts Type of on ts Typeof |d
. of 2 L on
combinati | plant of M combinati | plant | of 2
plant of M
ons ons plant
;romat 379 | 23.10 OTomat 472 |18.88
D30|—OBO St D40|—OBO St
faw 10,00 | 0.00 Faw 10,00 |0.00
berry berry
Tomat Tomat
0 3.80 |23.75 0 4.74 |18.96
DaoloB:  [giraw N —
berry |0.00 |[0.00 b 0.00 |0.00
erry
Tomat Tomat
0 3.70 | 2217 0 4.67 |18.96
PubBo Tstraw Db | raw | 4008
berry |212.09 | 1273 " 11603
berry |6
Tomat Tomat
0 3.73 2240 0 4,71 |18.85
Db Ttraw . Straw | 416.2
berry |269.70 | 1618 b "1 1665
erry |4

Fixed costs: Includes the items of the
investment capital costs for one
greenhouse (6,342000 | D) and the
annual depreciation premium for the
items of the experiment
implementation (909125ID), as well
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as other costs such as the rent of the
land and the

interest rate on the capital. In
shorting, after conducting the
financial analysis, it was found that
the share of the main plant in the
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experiment (tomato) from the fixed
costs was 900 Iragi dinars as shown in
Table 2. Fixed cost items for the experiment (lraqi dinar).

Table

Fixed costs items:
Summation of the fixed costs
Cost for the plant:

900

Land rent

8.67

Capital interest

367

Annual extinction

525.51

*Annual depreciation premium for project items = cost of the investment item
/ expected useful life in year.
Variable costs:

These are variable annual costs that
agricultural
operations wages (Table 3) and the

included

costs of production requirements
Table 3. Costs of agricultural

COsts

of

combinations (Iraqi dinar).

associated with field

factors (Table 4).

experiment

operations according to treatments

Sprayi

Treatment Sprayi Pickin | operati | Total
Transpla . Ing
S Type of ng Prunin .19 on  of | costs
. nt : Pesticid .
combinatio | plant cost biozym | g cost o fruits | the of
ns e cost cost |system | plant
cost
225.4
Tomato 17.34 0.00 43.35 5.78 72.25 | 86.71 3
D3oloBo
f;,ra""ber 0.00 0.00 0.00 |0.00 000 |0.00 0.00
231.2
Tomato 17.34 5.78 43.35 5.78 72.25 | 86.71 1
D3l oB1
f;ra""ber 0.00 0.00 0.00 |0.00 0.00 |0.00 0.00
225.4
Tomato 17.34 0.00 43.35 5.78 72.25 | 86.71 3
D3oL1Bo
“:’;ra""ber 17.34 000 |000 |578 |7225 |86.71 é82'0
231.2
Tomato 17.34 5.78 43.35 5.78 72.25 | 86.71 1
D3oL1B1
“:’;ra""ber 17.34 578 | 000 |578 |7225 |86.71 é87'8
225.4
D4oLoBo Tomato 17.34 0.00 43.35 5.78 72.25 | 86.71 3
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f;ra‘”ber 0.00 0.00 000 |0.00 000 |0.00 0.00
231.2
Tomato | 17.34 5.78 4335 |578 7225|8671 |

D4oLoB1
f;ra‘”ber 0.00 0.00 000 |0.00 000 |0.00 0.00
225.4
Tomato | 17.34 0.00 4335 |578 7225 | 8671 |g

D4oL1Bo
f;ra""ber 17.34 000 |000 |578 |7225 |8671 282'0
231.2
Tomato | 17.34 5.78 4335 |578 7225|8671 |

D4oL1B;
f)t,ra""ber 17.34 5.78 000 |578 72.25 | 86.71 287'8

In order to assess the economic
feasibility of this experiment, a
financial analysis of the cash flows
associated with the investment items
of the experiment (fixed and variable

Results and Discussion:

Economic evaluation of the experiment.

costs, plant revenues, net profit for the
plant and net profit in the square
meter according to the culture system
that used in the experiment (soilless
culture).

Financial analysis of agricultural projects is one of the basic items for assessing
their initial feasibility, which includes tables of cash inflows and outflows from the
project and tables of financial analysis to extract net profits and determine the

appropriate evaluative decision.

The financial analysis of the system

according to requirements of the experiment as follows in table 4.
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Table4. Costs of production requirements for the experiment and total variable
costs (lraqi dinar).

Sum
Grow Acram ma-
Treatm . Comme ) ite Total ;
seedli | th . biozy tion
ents Type of .| rcial Exter | costs
: ng medi : me . of
combin | plant solution mina- | of the .
. cost um cost varia
ations cost tor plant
cost ble
cost
costs
Tomato | 250 | 1500 | 475 0.00 |3757 |22625 (2)488'
DSOLOBO
f:;a""be 000 | 000 |0.00 000 |0.00 |000 |0.00
Tomato | 250 |1500 |475 1445 |3757 |2277.0 giOS'
DaoloBy Strawbe
Ty 000 |0.00 |0.00 000 [0.00 000 |0.00
Tomato | 250 | 1500 | 475 0.00 |3757 3262'5 (2)488'
D3oL1Bo
‘:’:;a""be 500 |0.00 |0.00 000 |3757 |537.57 219'6
Tomato | 250 |1500 |475 1445 |3757 |2277.0 5208'
D3oL1B;
f:;a""be 500 |0.00 |0.00 1445 |3757 |552.02 239'8
Tomato | 250 | 1500 | 475 0.00 |3757 3262'5 (2)488'
DaoloBo Strawbe
y 000 |0.00 |0.00 000 [0.00 000 |0.00
Tomato | 250 |1500 |475 1445 |3757 |2277.0 3208'
DaoloB: Strawbe
Ty 000 |0.00 |0.00 000 [0.00 000 |0.00
Tomato |250 | 1500 | 475 0.00 |3757 3262'5 (2)488'
D4OI—lBO
f:;a""be 500 |0.00 |0.00 0.00 |3757 |537.57 ;19'6
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2508.
Tomato | 250 1500 |[475 14.45 | 37.57 |2277.0 93
DaoL1B1
f:;a""be 500 |0.00 |0.00  |14.45 |3757 |552.02 g39'8

*the medium and solution it was carried out according to requirements of
tomato growth only.

Cash inflows, outflows and net
profit for the experiment
treatments:

The results of the financial analysis
for the experiment that shown in
Table 5 Recording the highest net
Table 5. Costs, revenues and net profits of plants and M? using soilless culture

profit reached 5327.2 dinar for the
treatment combinations D,gLoB; when
tomato planting at distances of 40 cm
overlapping

without
system and foliar

biozyme,

the

culture
application by

(Iraqi dinar).
. Profit . Sum
Treatments | Type of Fixed Variable | Total Revenue net Profit total
L costs of plant net .
combinations | plant e costs costs - of of M2 Profit
plant
Do LB Tomato 900 |2488.0 |3388.0 |3790 402 |2412 |,
30070 Strawberry | 0.00 | 0.00 0.00 0.00 0.00 |0.00
Tomato 900 |2508.21 |3408.21 | 3800 391.8 |2350.8
Dsol-oB1 Strawberry | 0.00 | 0.00 0.00 0.00 0.00 |0.00 23508
Tomato 900 |2488.0 |3388.0 |3700 312 | 1872
Daol-1B0 Strawberry | 0.00 |719.65 |719.65 |636 8365 | -501.0 | /8835
Tomato 900 |2508.21 |3408.21 | 3730 221.8 |1330.8
Daol-1B, Strawberry | 0.00 | 739.88 | 739.88 | 807 6712 |402.72 | 113392
Tomato 900 |2488.0 |3388.0 |4720 1332 | 5328
Daol-oBo Strawberry | 0.00 | 0.00 0.00 0.00 0.00 |0.00 53280
DB Tomato 900 |2508.23 |3408.23 | 4740 1331.8|5327.2 | o,
1001 Strawberry | 0.00 | 0.00 0.00 0.00 0.00 |0.00 '
5. LB Tomato 900 |2488.0 |33.88.0 |4670 1282 | 5128 | .,
40120 Strawberry | 0.00 | 719.65 |719.65 | 1203 483.35 | 1933.4 '
D.L.B Tomato 900 |2508.23 |925.23 | 4710 1301.85207.2_| /a0 oo
40121 Strawberry | 0.00 |739.88 |739.88 |1248 508.12 | 2032.48 '

** The fixed costs for this system Intended for the main plant only (tomato).
* Revenue Of plant: yield of plant (kg) * 1000 ID for 1kg.

while the highest summation of total
profit was 7061.4 recorded for the
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treatment combination D40L1BO0. It
was striking in the results of Table 5,
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that the treatment D30L1B1 had the
lowest profit net when  reached
1733.52 dinars, the reason is the lack
of tomato yield within a distance of

Conclusion:

Planting of tomato at a distance 40
cm by using ring culture (soilless) had
a significantly superiority in the yield
and the profit for each of tomato
plants (main plant) and the strawberry
plant (sub plant), and we concluded
that the planting distance of 40 cm
was the best for producing tomatoes
and strawberries using intercropping
culture system.
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30 cm, as well as the strawberry plant,
which could not reach the threshold of
cultivation costs in the financial
return.
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