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Abstract

This study aims to determine alfalfa's production costs and profitability in Aksaray Province. Clover producers were
visited directly, and prepared forms related to the subject were applied to 70 clover producer enterprises. The
surveyed enterprises were selected by chance. Data from clover-growing enterprises cover the 2019 production
season. On average, the cost of clover per decare is 0.90 TL/kg, the sales price is 1.09 TL/kg, and the profit margin
is 0.19 TL/kg for clover-producing enterprises. The relative profit in enterprises was calculated as 1.21. The
average value of gross profit and absolute profit for enterprises was determined as TL 890.11 and TL 373.70,

respectively.
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INTRODUCTION

Alfalfa (Medicago Sativa L.), the most widely
grown forage plant globally [11], is known as
the Queen of forage plants and has a higher
forage value than the Queen of forage plants
in almost all forage plants cultivated. Dry and
wet alfalfa grass, which has a high protein
yield per unit area, is delicious for all kinds of
animals, nutritious, and rich in vitamins [25].
Meat, milk, eggs, and products obtained by
processing these raw materials are of great
importance in human nutrition. Because of
this, an animal production is an important
place in agricultural production. In order to
meet the need for coarse feed needed for
healthy and adequate nutrition in animal
production, it is necessary to make optimal
use of pastures and give importance to feed
plant production. In  Turkey's animal
husbandry, the production of forage crops in
the supply of coarse feed also has a significant
share [15].

Beneficial for both humans and animals and
sensitive alfalfa roots and leaves dried
(powder, tablets, and tea used to lose weight)
are long used in traditional Indian medicine
for the treatment of central nervous system
disorders [12]. One of the most important

sources of high-quality feed, which is alfalfa,
forage crops, and feed for animals, is grown
all rich in minerals and vitamins and has a
value between high yield and reproductive
performance of animals with their impact on
this feature is Lamech [18, 4].

Alfalfa is also an important plant source of
pollen and nectar for honey bees [22].

Healthy macro and microdata are needed
when planning future sustainable production
in agricultural enterprises. Microdata occupies
a vital place when calculating costs at the
business level. Micro-data is a substantial
base, especially in the profitability status of
enterprises, input costs, investment projects,
and future planning [19].

The agricultural activity requires more capital,
the necessity of enterprises to keep up with
market conditions, and the rapid development
of technology makes the management of
agricultural farms even more complex [6].

In this context, enterprises’ essential
characteristics, determination of aquaculture
practices, attitudes, and judgments [1].
Turkey’s alfalfa harvested area increased by
74% in 2019-2021 compared to 2004-2006.
Turkey's alfalfa area was 379,676.5 ha in
2004-2006 and 659,049.6 ha in 2019-2021.
Alfalfa production increased 810% in 2019-
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2021 compared to the 2004-2006 average.
Alfalfa production, which was 2,071,663 tons
in 2004-2006, increased to 11,762,867 tons in
2013-2015 and rose to 18,850,247 tons in
2019-2021. Alfalfa yield in Turkey is per
hectare increased from 2,028 kg to 2,623 kg in
2013-2015 and reached 2,877 kg in 2019-
2021. This rise is due to the high efficiency of
alfalfa seeds used next to the width of the
machine park and the fact that the producers
who planted alfalfa in the past process have
become more knowledgeable and conscious.

The most important alfalfa production
provinces in Turkey were Konya, Igdir, Mus,
Aksaray and Aydimn, respectively. Konya
ranks first in production with 1,883,423 tons

and 9.99% of Turkey's production. Aksaray
was followed Konya by with 1,652,096 tons
and 8.76% share, Igdir with 1,505,204 tons
and 7.99%, Mus was 1,184,297 tons and
6.28%, Aydin was 1,023,682 tons and 5.43%
share, respectively (Table 1).

Aksaray alfalfa forage plant cultivated areas
were concentrated in three districts. The
Central district area was 120,200 ha, and its
share was 44.95% of the alfalfa planted areas.
Eskil district was 74,200 ha, and the share
was 27.75%. Sultanhani district’s cultivated
area was 62,500 ha, and the share was
amounted to be 23.37%. The alfalfa area share
in Aksaray of other districts was about 3.93%.

Table 1. Development of alfalfa production in some provinces in Turkey

2004-2006 | 2007-2009 |  2010-2012 | 2013-2015 |  2016-2018 2019-2021

Provinces Production quantity (tonnes)
Konya 438,635 222,015 977,320 1,099,340 1,196,809 1,883,423
Tgdir 71,750 69,879 386,734 453,529 1,371,901 1,505,204
Aksaray 150,180 76,017 166,895 785,442 1,216,785 1,652,096
Mus 0 173,183 1,354,607 1,289,558 1,325,062 1,184,297
Aydm 4,575 22,310 526,685 687,810 745,209 1,023,682
Turkey 2,071,663 1,763,094 11,762,867 13,333,035 16,940,172 18,850,247

Index (2004-2006 = 100)
Konya 100 51 223 251 273 429
Tgdir 100 97 539 632 1,912 2,098
Aksaray 100 51 111 523 810 1,100
Mus 0 100 782 745 765 684
Aydin 100 488 2,361 15,034 16,289 22,376
Turkey 100 85 568 644 818 910
The share of Turkey (%)
Konya 21.17 12.59 8.31 8.25 7.06 9.99
Tgdir 3.46 3.96 3.29 3.40 8.10 7.99
Aksaray 7.25 4.31 1.42 5.89 7.18 8.76
Mus 0.00 9.82 11.52 9.67 7.82 6.28
Aydin 0.22 1.27 4.48 5.16 4.40 5.43
Turkey 100.00 100.00 100.00 100.00 100.00 100.00
Source: [24].

23.30 384 = Merkez/ province was 23.30%, and its production was
Yenikent 468,750 tons. Other districts’ production
W Eskil amounts had 73,330 tons and accounted for

B Sultanhani

27.66

Fig. 1. Alfalfa production quantities in Aksaray
districts
Source: Own results and design.

The Central district met 45.40% of Aksaray
alfalfa production with 913,520 tons. On the
other hand, the Eskil district had 556,500 tons
of alfalfa production and met 27.66% of the
province's production. The share of alfalfa
production in Sultanhani district in the
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3.64% of the total production (Figure 1).

Various research has stated that feed costs are
the most important production cost factor in
enterprises engaged in multiple livestock
activities. For example, [7] on sheep farms;
[13], [3, 10, and 16] on buffalo farms, and [26]
on dairy farms stated that feed expenses were
the highest cost factor on animal farms.

[21] interviewed the method of stratified
sampling of 129 forage producers, and
intensive doers of forage production Gevas
district of Van in the province. Research data
from the 2008 production period was
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collected through a survey from interviewed
business owners in villages.

[5] evaluated the rapid increase in red meat
prices in Turkey in 2010 regarding animal
feed costs and offered suggestions that may
render the feed production quality and cheap.
They stated that the problem in question could
end with sustainable solutions that spread to
the base, that would comfort all producers and
consumers, instead of instant and temporary
solutions such as animal import.

[23] reported that the coarse feed needed by
livestock in Van was obtained from meadows
and pastures, straw, and forage crop farming.
They stated that the livelihood of a significant
portion of the people in Van province is based
on agriculture and their livestock breeding
potential is high.

[27] analysed the current state of organic
forage production in Turkey. They stated that
one of the most important requirements of
organic animal production activities is to meet
the need for organic roughage.

They said that in meeting the demand for
organic roughage, organic meadow pastures
and organic forage plants production areas are
of great importance.

As a matter of fact, 93% of the organic
roughage production areas in the world are
organic meadow-pasture areas. They stated
that 7% are met from organic feed plants
production areas, as of the year 2012 in
Turkey, that no organic pasture detected the
presence of an organic field in about 22
provinces.

This study aims to analyse the costs and
profitability of alfalfa-producing farms in
Aksaray province.

MATERIALS AND METHODS

Materials

Aksaray province was included in the scope
of the study. Therefore, the study’s data was
created from the information obtained from
farmers that grow alfalfa in Aksaray province.
The received data covers the 2019 production
period. In addition, statistical data from the
Aksaray Provincial Directorate of Agriculture
and Forestry and data from TUIK were also
used. Districts where alfalfa production was

intensive, the Central, Yenikent, Sultanhani,
and Eskil districts of Aksaray were
represented by its technical staff's opinions.
These districts met approximately 96.36% of
Aksaray alfalfa production. In this context,
these districts' farmer registration system data
made up the primary audience by applying the
stratified Neyman sampling method to this
population. The sample volume was
calculated as 70 with a confidence interval of
99% and a margin of error of 10%. A face-to-
face survey technique was applied as a data
collection tool. According to the calculated
sample, farmers from the main audience were
randomly selected.

Farm groups were based on alfalfa cultivated
areas (I. group had less than 50.00 decares
alfalfa cultivated areas; Il. group had alfalfa
cultivated areas ranged 50.00 decares to 99.99
decares; Ill. group had 100 decares or more)
and  cross-tables  between costs and
profitability variables interpreted the data. The
existence of the relationship was questioned
by analysing variance between continuous
variables and business groups.

Since the “Neyman method” applied in the
sampling takes more samples from the layer
with high variance, the application of the
arithmetic means in the calculations will not
reflect the research area average. Therefore,
the total width of the frequency of the
operation groups by the number of falling in
proportion to the number of frequencies was
obtained. A coefficient for each layer of the
data obtained in the study while evaluating the
overall coefficient obtained by multiplying the
calculated values for each layer was
calculated as the weighted average value for
each layer [8, 9].

Map 1. Research region
Source: [28].

According to the data for 2021, the research
area covers about 3.97% of the alfalfa-
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growing area in Turkey. It accounts for 7.18%
of the alfalfa production in Turkey
(TURKSTAT, 2022) [24]. The research area
was given in Map 1.

Methods

Statistical package programmes were utilised
to analyse the respondents' socio-economic
and farm characteristics using descriptive
statistics such as percentages, mean,
frequency distribution, and tabulation. The
alfalfa producers’ production cost was
calculated using a single Farm Budget
Analysis, and their profitability was utilised to
assess their production performance.

In an agricultural enterprise, production
activities carried out through various inputs
and services constitute the expenditure, which
is termed production costs. Production costs
in a farming enterprise are called expenses for
inputs and services used to perform
production activities during the production
period. Production costs are divided into
variable and fixed costs. Variable costs are
increasing or decreasing costs depending on
the volume of production. These costs arise
when production is carried out and vary
depending on the amount of production [17].
3 percent of the total variable expenditures is
used to calculate the general administration
cost. The interest rates charged differ by
production activity, reflecting the capital's
potential cost [2].

The cost of establishment is computed by
applying half (4%) of the interest rates
charged by Ziraat Bank on agricultural
production loans (8 percent in 2019). In the
research area, the interest rate on bare land
was 5% of the current trading value.

After calculating total production costs, gross
margin, net profit, and relative profit, these
indicators were calculated as follows:

Total Production Cost = Variable cost (VC) +
Fixed cost (FC)

Gross Margin (GM) = Gross Production
Value (GPV) - Variable cost (VC)

Net Profit (NP) = Gross Margin (GM) - Fixed
Cost (FC)

Relative Profit (RP) = Gross Production
Value (GPV) / Total Production Cost (TPC)

18

[2, 20, 14].
RESULTS AND DISCUSSIONS

The ages of the alfalfa producers interviewed
were between 26 and 78 years. Their mean
age was 48.33 years. The level of education of
alfalfa growers was between 5 and 14 years.
On average, their education level was 7.6
years. The household size of the producers
varied between 2 and 7 people. The average
household size was calculated as 4.1 people.
18.6% of the farmers were engaged in only
plant production. 81.4% of them were doing
both plant production and animal production
together. The agricultural experience of the
producers ranged from 2 years to 60 years.
Their average agricultural experience was
calculated as 24 years. 70% of the alfalfa
farmers interviewed had computers, and
98.6% of them had internet. 74.3% of the
interviewed farmers also had social security.
52.9% of alfalfa producers stated that they
have a non-agricultural job  besides
agricultural activity. 47.1% of the farmers
stated that they only engage in agricultural
activities. The main reason for the farmers to
produce alfalfa is to meet the needs of the
enterprise (meeting the needs of the animal
branch) and both to meet the needs of the
enterprise and to sell it (74.3% of the
farmers). 25.7% of the businesses have grown
alfalfa to sell it. The farmers stated that they
cultivated the alfalfa plant for 4 to 8 years in
the same plot. It was determined that alfalfa
producers in Aksaray irrigate the alfalfa plant
3 to 4 times during one harvesting time
(84.3% of the farmers).

Alfalfa GPV share in the study area was
recorded to be 36.53 percent in the 2019
production season in the research region
average. Group Ill had the highest alfalfa
GPV share with 53.92 percent, followed by
group Il with 16.18 percent. For Group I, the
share of GPV from other crop products was
the highest, with 34.10 percent. For Group I,
the GPV from the animal production branch
was the highest, at 57.76 percent. Therefore,
the GPV from the animal production branch
was higher in smallholder groups.
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Table 2. Gross production value of alfalfa farms (%)

Groups Alfalfa  Other crops  Animal Total

I 1228  34.01 53.71 100.00
1 16.18  26.06 57.76 100.00
1l 53.92 30.33 15.76 100.00
FA 4595  30.26 23.79 100.00
RA 36.53  30.43 33.04 100.00

FA: Farms average; RA: Research region average
Source: Own results

The average farm size in the study area was
328.59 decares. Alfalfa land share in the study
area was recorded to be 46.17 percent in the
research region average. Group Ill had the
highest alfalfa planted area share with 56.63
percent, followed by Group Il with 31.10
percent and Group | with 19.49 percent of
farmland. Farms generally carried out their
agricultural activities on their own land. In
their agricultural activities, it was also
possible for them to rent land or to
shareholder land (Table 4).

Table 3. Farmland structure of investigated farms (%)

Group Property  Rental Shareholde

Total
) land land r land
| 8730 1261  0.00 1000
I 90.75 7.08 2.18 (1)00'0
i 75.46 24.00 0.53 (1)00'0
FA 77.27 22.13 0.60 (1)00'0
RA 79.75 19.61 0.65 (1)00'0

Source: Own results

The monetary worth of the inputs necessary
for alfalfa production can be characterised as
production costs. As a result, Table 4 shows
the alfalfa production cost per decare (1
decare equals 0.1 hectares). The production
costs per decare in alfalfa were found to range
from 1,736.91 TRY to 2,351.70 TRY, with
the farms average being 1,775.38 TRY and
the examined area average of production cost
per decare being 1,839.13 TRY (Table 4).

The cost items were examined under the
variable and fixed costs, of which variable

cost had the highest modal production cost
with  1,309.86 TRY, whiles fixed cost
amounted to 529.28 TRY (Table 4).

Machine rental, labour, fertiliser,
agrochemical, water charge, electricity,
marketing, and revolving fund interest were
the variable cost factors in alfalfa production.
Variable costs are those that change based on
the amount of the production. Electricity
prices are the biggest modal, accounting for
27.14 percent of total variable costs, followed
by fertiliser (19.59 percent), agrochemicals
(9.28 percent), machinery rental costs (4.31
percent), and labour expenses (4.00 percent)
(Table 4).

Administrative costs, labour, land rent,
interest and  depreciation  costs  of
establishment capital were all fixed costs in
alfalfa production. The land renting cost
accounted for 20.01 percent of the overall
fixed cost, followed by 3.75 percent and 2.14
percent for depreciation and administrative
costs, respectively (Table 4).

Large farms have drillings systems for
irrigation, and this situation decreases water
charges.

In the research region, the gross production
value (GPV) was ranged between 2,177.67
and 2,357.09 TRY. The average gross
production value in the investigated farms
average was 2,301.93 TRY, whereas the
research region average was 2,298.37.

The gross margin (GM) was ranged from
400.20 TRY to 1,090.28 TRY, with an
average of 1,051.05 TRY and 988.51 TRY in
the research area.

The net profit (NP) variation was varied from
-155.35 TRY to 568.50 TRY, with a mean
average of 459.24 TRY. The relative profit
was ranged from 0.93 to 1.33, with a mean of
1.25 for the research area.

On average, the firms had a relative profit of
1.25. For a 100-unit production cost, the
surveyed farms obtained 125 units of GPV. In
other words, alfalfa producers made a profit of
0.25 TRY on a 1.00 TRY cost.
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Table 4. Production cost in alfalfa production

Farms group

Cost items | 1 11 FA RA
Cost per decares (TRY)
Machine rental 144.38 112.10 69.35 72.91 79.19
Labour (hired) 97.69 90.76 69.32 70.87 73.50
Fertiliser 526.19 777.96 299.98 323.91 360.33
Agrochemical 145.33 123.44 178.03 175.12 170.58
Water fee 219.10 126.88 8.86 18.77 36.27
Electricity 504.33 443.70 504.52 502.22 499.16
Marketing 68.80 34.28 38.33 38.97 40.44
Revolving fund interest 68.23 68.36 46.74 48.11 50.38
Variable cost total 1,774.05 1,777.48 1,215.13 1,250.87 1,309.86
General administrative 53.22 53.32 36.45 3753 39.30
expenses
Land rent 320.30 327.13 376.96 373.61 367.99
Labour (permanent and 94.47 61.21 30.71 33.52 38.56
family workforce)
Depreciation cost 89.60 94.35 64.35 66.14 69.03
Establishment cost interest 20.06 19.53 13.31 13.72 14.40
Fixed cost total 577.65 555.55 521.78 524.50 529.28
Production cost 2,351.70 2,333.02 1,736.91 1,775.38 1,839.13
Ratio (%)
Machine rental 6.14 4.80 3.99 411 4.31
Labour (hired) 4.15 3.89 3.99 3.99 4.00
Fertiliser 22.37 33.35 17.27 18.24 19.59
Agrochemical 6.18 5.29 10.25 9.86 9.28
Water fee 9.32 5.44 0.51 1.06 1.97
Electricity 21.45 19.02 29.05 28.29 27.14
Marketing 2.93 1.47 2.21 2.19 2.20
Revolving fund interest 2.90 2.93 2.69 2.71 2.74
Variable cost total 75.44 76.19 69.96 70.46 71.22
General administrative 296 299 210 211 214
expenses
Land rent 13.62 14.02 21.70 21.04 20.01
Labpur (permanent and 402 262 1.77 1.89 210
family workforce)
Depreciation cost 3.81 4.04 3.70 3.73 3.75
Establishment cost interest 0.85 0.84 0.77 0.77 0.78
Fixed cost total 24.56 23.81 30.04 29.54 28.78
Production cost 100.00 100.00 100.00 100.00 100.00

Source: Own results.

The requirement for the aforementioned
measure is that relative profit be more than
one (1), and relative profit was 1.25 in the
study region, indicating that alfalfa production
is profitable.

In the study area, 1 kilogramme of alfalfa cost
was amounted to be 0.91 TRY on average. On
farms, the cost of producing a kilogramme of
alfalfa varied between 0.48 and 2.36 TRY
(Figure 2).

In the 2019 crop season, the mean alfalfa (as
dry grass) yield in the research area was
2,013.06 kg per decare. Group | recorded the
modal output of about 2,186.21 kg per decares
of alfalfa per year, followed by group Il with
2,000.68 kg per decares.
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y =-0.0025x + 1.1893
R?=0.0204

Fig. 2. Alfalfa production cost per kg in enterprises
Source: Own results.

1.25 was found to be the relative profit. The
relative profit ranged from 0.48 to 2.22 for 70
alfalfa enterprises. Although the increase in
alfalfa cultivation area seems to increase the
relative profit (Figure 3), we have determined
that this situation is not significant
statistically.
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Relative profit and also kg production cost
had a bigger standard deviation or variance in
the farms' groups, which might be due to the
differences in farm management practices of
the alfalfa farmers, mechanisation structures,
farm size, and varying capital amounts and
their basic production goals.

y =0.0045x + 0.9397
R?>=10.0663

Fig. 3. Relative profit in alfalfa production
Source: Own results

Table 5 showed the farms’ relative profit
status for the alfalfa growing. Group Il had
the highest share with 69.23 percent relative
profit (equal to 1 or more), followed by the
group I with 43.33 percent.

Table 5. Relative profit status in the alfalfa-growing
farm (%)

Relative profit

Groups Less than Equal 1 or Total
1 more
[ 56.67 43.33 100.00
1 57.14 42.86 100.00
11 30.77 69.23 100.00
Total 47.14 52.86 100.00

Source: Own results.

In the negotiations with farms, the low rainfall
and the decreasing or changing direction of
the groundwaters cause a water problem. The
high input prices, parallel to this, the lack of
the same high price in the product price,
climate change, and price differences were
among the problems encountered in alfalfa
production.

CONCLUSIONS

In this study, input usage levels, costs, and
profitability status of production periods were
determined using data obtained by survey
method from 70 enterprises producing alfalfa
in the central district Yenikent town,

Sultanhani district, and Eskil districts, where
alfalfa production is heavily carried out in
Aksaray province (about 97.72% of Aksaray
alfalfa production).

When the cost elements of enterprises were
examined the variable costs were 70%, and
the fixed costs are around 30%.

The share of the variable cost for large
enterprises was less than for small enterprises,
due to the high level of mechanisation of
enterprises.

But the high level of mechanisation has also
ensured that fixed costs for large enterprises
were higher than for other enterprises.

Among the variable costs, electricity costs
were 28.67%, and fertilisers were 18.49%.
Among fixed costs, the highest expense item
was the land rent with 21.01%.

When the profitability status of enterprises
was examined, the decare yield was 2,004.35
kg, average GPV was 2,190.93 TRY, gross
profit was 952.08 TRY, absolute profit was
438.91 TRY, relative profit was 1.25, kg cost
was 0.87 TRY, the average kg sales price was
1.09 TRY. Here it is understood that small
and medium-sized enterprises have difficulty
in saving their costs, and solving the problem
of mechanisation, especially large enterprises
that reduce labour costs earn more.

The manufacturer has stated that the product
loses value when the product is in excess.
Some alfalfa trading enterprises also said that
unfair competition has been made by breaking
the price.

A cooperative such as Konya Karapinar
Alfalfa Producers Association established
here to determine the market price, it becomes
easier to create solutions to problems.

It has become clear that most of our farmers
do not have clear information about the water
problem. In the project of bringing water from
the Hirfanli dam, which is still working at the
moment and will be completed soon, to the
region via the Agagoren district with large
pipes, the process of transporting pipes and
digging pits into which pipes will enter is
progressing very quickly.

Infrastructure work will be completed to bring
water to the region in the near future.
According to the rate at which enterprises use
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mechanisation in alfalfa farms, their

profitability status increases.
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