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ICINDEKILER

Sesame Economy and Agriculture
Mehmet OZ

TR72 Bolgesinde Baklagil Yetistiriciliginin Onemi ve
Baklagil Desteklemeleri
Nizamettin ERBAS



"Bu kitapta yer alan boliimlerde kullanilan kaynaklarin, goriislerin,
bulgularin, sonuglarn, tablo, sekil, resim ve her tiirlii icerigin
sorumlulugu yazar veya yazarlarina ait olup ulusal ve uluslararast
telif haklarina konu olabilecek mali ve hukuki sorumluluk da
yazarlara aittir."
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SESAME ECONOMY AND AGRICULTURE
Mehmet OZ*

1. INTRODUCTION

Sesame (Sesamum indicum L.), one of the oldest known
oil crops, is an annual and summer plant. Sesame cultivation has
been known in our country since ancient times (Turan ve Gok-
soy, 1998).

Although it is an ancient cultivated plant, its center of
origin has yet to be discovered for sure. Various authors have
pointed to Africa as the center of origin of sesame, based on the
fact that two-thirds of sesame species are found in Africa and
that sesame is economically dominant in this continent. In the
same way, it has been stated that sesame originated in Africa
and spread to India, China, and Japan through West Asia, and
these regions are secondary spread centers. Turkey is a secon-
dary gene center.

There are about 37 species belonging to the genus Sesa-
mum among 16 genera and 60 species of the Pedaliaceae family.
However, only Sesamum indicum L. (2n= 26) is cultivated
among the species in this genus. About 3000 varieties and
ecotypes of cultivated sesame today, primarily spread in tropical
and warm belts (Turan ve Goksoy, 1998)..

Hiltebrandt (1932) classified sesame under two subspe-
cies S. indicum ssp. bicarpellatum Hilt. (stems with four angles)
and ssp. quadricarpellatum Hilt. (stems with 6-8 angles) accor-
ding to the number of carpels in the capsule.
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Demir (1962) classified the sesame seeds of Turkey into
12 varieties and 25 cultivar groups, including ssp. bicarpellatum
Hilt. and ssp. quadricarpellatum Hilt. Subspecies and found that
the most common variety in Turkey is S. indicum ssp. bicarpel-
latum var. vulgare.

a. Chemical composition of sesame

Sesame seed contains 44-58% oil, 18-25% protein,
13.5% carbohydrate, and 5% ash (Uzun et al., 2008; Were et al.,
2006; Elleuch et al., 2007). Environmental conditions and gene-
tic variation have been found to influence oil content and fatty
acids (Carlsson et al., 2009). Sesame oil also contains 35 to
54% oleic acid, 39 to 59% linoleic acid, 10% palmitic acid and
5% stearic acid (Wacal et al., 2019). The proportion of linolenic
acid is very small (0.5%) (Were et al., 2006).

Sesame oil's oxidative stability is higher than other vege-
table oils, even though it contains about 85% unsaturated fatty
acids. This may be due to endogenous antioxidants such as lig-
nins and tocopherols (Abou-Gharbia et al., 2000; Aglave, 2018).
Sesame seed oil shows exceptionally high oxidative stability
compared to soya bean, maize, and many other popular oil crops
(Carrasco-Pancorbo et al., 2005; Minioti & Georgiou, 2010).

Furthermore, sesame is an oil rich in many bioactive
compounds such as tocopherols, phytosterols and lignans (sesa-
min, sesamolin, sesamol, sesamol, pinoresinol and lariciresinol,
which play a major role) against fat oxidation and contribute to
antioxidative activity (Kanu et al., 2010; Senila et al., 2020).

Various metabolites with antioxidant capacity, such as sesamo-
lin, sesamolin, and sesamol, have been identified from seeds and
oil. Another essential antioxidant component in sesame is sesa-
mol. This compound is not specifically a lignan but is produced
by thermal reduction of sesaminol (Budowski, 1950). Some stu-
dies have shown that sesame oil can resist oxidative degradation
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by the presence of sesamol and its antioxidant effect. This pro-
cess is related to the thermal transformation sesamolin under-
goes to produce sesaminol and sesamol (Fukuda et al., 1994).
Similarly, its ability to inhibit lipid oxidation induced by UV or
Fe(Il) has also been demonstrated.

2. WORLD SESAME ECONOMY

Table 1. Sesame sowing areas, production and yields by country

(2021)
COUNTRIESSOWING AREA PRODUCTION

YIELD

(ha) (tonnes) (kg ha™)

Sudan 3815933 1119 026 293
India 1809571 817 000 451
Myanmar 1406 941 641 730 456
Tanzania 970 000 700 000 721
South Sudan 588 929 182 152 309
Nigeria 496 710 440 000 885
Burkina Faso 450 000 270 000 600
Chad 396 235 196 903 497
China 280 417 457 332 1630
Ethiopia 270 000 190 000 703
Tiirkiye 24 285 17 657 720

According to 2021 figures, Sudan ranks first in terms of
cultivation area and production in world sesame production,
followed by India. Regarding yield, China ranked 1st with 1630
kg ha, Nigeria ranked 2nd with 885 kg ha™* and Tanzania ran-
ked 3rd with 721 kg ha™. Sudan ranked first in production and
last in yield with 293 kg ha™ (Anonymous, 2021).

a. Export

2022 the total world sesame export value was estimated
to be 3.42 billion dollars. The largest exporters of sesame seeds
were Sudan (555 million dollars), India (440 million dollars),
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Nigeria (303 million dollars), Niger (291 million dollars) and
Ethiopia (177 million dollars).

Table 2. Countries' share of exports (2022).

Countries Proportional share (%)
Sudan 16.2
India 12.9
Nigeria 8.8
Niger 8.5
Ethiyopia 5.7
Myanmar 5.0
Tanzania 4.5
Burkina Faso 3.4
Chad 3.1
Tiirkiye 2.2
b. Import

In 2022, the largest importers of sesame seeds were Chi-
na ($1.22 billion), Turkey ($279 million), Japan ($276 million),
South Korea ($169 million) and Israel ($106 million).

Table 3. Countries' share of imports (2022).

Countries Proportional share (%)
China 35.7
Tirkiye 8.1
Japan 8.0
South Korea 4.9
Israel 3.1
Vietnam 2.7
USA 2.4
Singapur 2.4
Egypt 2.1
Germany 19

According to 2022 figures, Turkiye imported 279 million
USD and exported 76 million USD (Anonymous, 2022).
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3. SESAME ECONOMY OF TURKEY

Turkey's sesame production in the last 33 years shows
serious decreases both in terms of cultivation area and produc-
tion. In 2000, 509 000 thousand decares were cultivated and 23
800 tonnes of product was obtained. Yield increased from 47
kg/da to 74 kg/da. In 2023, Turkey has a share of 2.7 per thou-
sand and ranks 31st in the world with 16 190 tonnes of sesame
production from 220 205 decares of land. The yield was deter-
mined as 740 kg ha™ (TUIK, 2023).

Sesame production in our country has decreased by more
than 50 percent compared to the 1990s. Foreign trade of sesame
and its derivatives worldwide is 3.5-4 billion dollars. According
to FAO data, Turkey imported 223 162 tonnes of sesame in
2022. The total value paid for imports is 279 million USD.

Sesame is produced in 31 provinces in Turkey. Antalya
ranks first in sesame production in Turkey with 3 567 tonnes
(21%), followed by Manisa, Mugla and Usak.

In terms of sesame production by provinces, Antalya
ranked first with 3 567 tonnes, followed by Manisa with 3 413
tonnes (Anonymous, 2023).

Table 4. Change in sesame production values of Turkey between

years
YEARS SOWING AREA (da) PRODUCTION
(ton)  YIELD (kg ha?)

1990 850 000 39000 460
1995 730 000 30 000 410
2000 509 000 23 800 470
2005 424 500 26 000 610
2010 318 242 23 460 740
2015 280 887 18 530 660
2020 256 663 18 648 730
2021 254 862 17 657 690
2022 242 857 17 366 720
2023 220 205 16 190 740
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Table 5. Sesame Production in Turkey by Province (tonnes)

Provinces Years

2009 2012 2015 2018 2019
Antalya 3855 3654 3348 3426 3567
Manisa 1902 2206 2777 3443 3413
Mugla 2616 2540 2628 3115 3060
Usak 1356 1879 2014 2140 2181
Adana 823 1427 3566 1721 1526
Balikesir 1.293 1063 795 710 625
Denizli 493 593 417 501 539

Osmaniye 418 586 621 453 378
Sanliurfa 1.320 277 499 522 323

Mersin 5079 740 592 122 100

Diger 1881 1256 1207 1014 1181
Toplam 21036 16 221 18 530 17 437 16 893
a. Export

Although Turkey is a net importer of sesame, it also
exports sesame. Exports of 16.2, 11.9, and 9.7 million dollars
were made to Irag, Syria, and Greece, respectively. These values
and rankings vary according to year.

Table 6. Countries and ratios of our country's exports

COUNTRY PRICE (million dollars) Rate
(%)

Iraq 16.2 21.1
Syria 11.9 15.6
Greece 9.7 114
Israel 4.7 6.2
Poland 4.7 6.1
Italy 3.0 4.0
Japan 2.6 34

Lebanon 25 3.3
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b. Import

Turkey meets approximately 85 percent of its sesame ne-
eds through imports. The highest imports were made from Chad,
with 103 million dollars, followed by Sudan, with 68.5 million
dollars, and Nigeria, with 46.5 million dollars (Anonymous,
2022).

Table 7. Countries and ratios of our country's imports

COUNTRY PRICE (million dollars)  Rate (%)
Cad 103.0 36.8
Sudan 68.5 24.6
Nijerya 46.5 16.7
Misir 11.1 3.9
Etiyopya 6.0 2.1
Burkina Faso 4.3 1.4

Togo 3.1 1.1
Gambiya 2.5 0.9

The increasing world population, changing consumption
habits, and increasing consumer health awareness have led to
the growth of the sesame market in recent periods. In 2019,
world sesame production was approximately 6.55 million ton-
nes, and most of the sesame was produced in Africa and Asia. In
2019, the global market value of sesame was estimated at USD
6.5 billion. The global sesame seed market is expected to reach
USD 17.77 billion by 2025. Global sesame production is estima-
ted to increase from 6.5 million tonnes in 2019 to 9.26 million
by 2040. In China alone, sesame demand, which was 900 mil-
lion tonnes in 2019, is expected to reach 2.56 million tonnes in
2040.

In international markets, the average price of sesame se-
eds was USD 1229/tonne in 2019, with the price of black sesa-
me about 45% higher than white sesame. The price difference is
due to the higher production costs of black sesame seeds and the
additional demand created by its perceived health benefits. Whi-
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le white sesame is used only as a food flavoring, black sesame is
in demand as a food oil, cosmetic and pharmaceutical ingredient
(Anonymous, 2022).

In our country, local sesame varieties are predominantly
used in sesame production, and it is stated that this situation
limits the yield and income increase of the producer. In addition,
inadequate soil preparation, deficiencies in sowing techniques,
insufficient fertilization, lack of machine harvesting, high labor
costs, marketing, wilt diseases caused by diseases and pests (Fu-
sarium spp., Macrophomina spp., etc.) and phytoplasma (Phyl-
lodi disease) cause a decrease in sesame production. The reasons
for the lack of development of sesame agriculture in our country
are; insufficient sowing, production on small lands, increase in
labor costs, and yield losses during harvesting (Dizdaroglu and
Tan, 19953, b).

4. Morphological characters
a. Root

The sesame plant has a taproot and can go as deep as
100-150 cm. From the taproot, there are numerous lateral roots
and sucker hairs on the lateral roots.

Sesame roots are very important for phenology. Sesame plants
generally have a strong taproot component and some fibrous
roots. However, under different conditions, plants may have a
stronger taproot or a stronger fibrous root structure. Usually, the
roots are as deep as the plants are tall (Turan & Goksoy, 1998).

Sesame is considered a drought-tolerant species because
the root penetrates deep into the soil and finds moisture deep
down. If rain or irrigation occurs immediately after sowing,
there will be more fibrous root development with shorter tapro-
ots in the upper 30 cm of the soil. If a drought follows this,
plants may become water-stressed as the moisture in the upper
30 cm is depleted (Langham, 2018).
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b. Stem

While the average plant height usually varies between
60-120 cm, it can be between 30-180 cm depending on climatic
conditions and genotypes. It can be hairy and glabrous. In bicar-
pellatum subspecies with two carpels, the stem is 4-cornered,
and in quadricarpellatum subspecies with four carpels, 6-8 cor-
ners are observed.

Sesame is a branching plant. Leaf axils form branches on
the main stem. The frequency of branches increases in the midd-
le nodes of the stem. The branches in the lower nodes of the
trunk are opposite, while those in the upper nodes are arranged
alternately. Some sesame varieties form more than 2-3 branc-
hes. Sesame seeds cultivated in our country are part of a multi-
branched group. There may be genotypes that do not branch at
all, as well as genotypes with excessive branching. Too much
branching is undesirable because it delays the harvest, and the
grains are undersized (Turan and Goksoy, 1998).

C. Leaf

Sesame leaves emerge from the nodes on the main stem
or branches. Leaf shapes are different; the leaves on the lower
nodes are large and broad, while those on the upper nodes are
narrow and long. Leaf margins may be toothed or smooth. The
leaves are opposite on the main stem until the 3rd and 6th inter-
nodes, then alternate towards the tip. Leaves are polymorphic;
that is, they differ in shape.

Leaf margins can be sliced, smooth, sometimes serrated,
lobed or three-parted. The leaves on the lower parts of the plant
are more significant and broader, narrower and longer towards
the tip. Leaves may or may not have hairs. The petiole is long on
the lower leaves and short on the upper leaves.
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d. Flower

The bell-shaped flowers emerge from the leaf axils
singly or three together. The flowers of sesame seeds with two
carpels are five. The five sepals are united at the base, their tips
are separate and pointed, and they are slightly hairy. The colors
of the five bell-shaped petals can be white, pink, and purple vio-
let. They are also hairy (Turan and Goksoy, 1998).

The sesame seeds of our country belong to the subgroup with
two carpels and have pink flowers. They have five male organs,
two of which are long and two of which have short threads. Sin-
ce one of the male organs is lost before flowering, it appears to
have four male organs when it blooms. There is also a female
organ with a hairy two-parted apex. In subspecies with four car-
pels, the number of flower organs can be up to 10. The tepals are
3-4-parted, and the ovary has 4 eyes.

Figure 1: Sesame flower and its parts

Self-fertilisation (autogamy) is dominant in sesame, and
foreign fertilization (allogamy) may occur at a rate of 4%.
Flowering starts 4-5 weeks after plant emergence. Flowers open

10
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early in the morning and fertilize on the same day. They fall off
in a few days. The inflorescence shows a spiral characteristic
from bottom to top.

The flowers ordinarily open at dawn between 5 and 7
a.m. and fall shortly after the pollen has been viable for about 24
hours. On cloudy or cool days, the flowers may open 3 hours
after sunrise. As the flowers open, the stigma separates, beco-
mes receptive, and is profusely covered with pollen from the
anthers. The stigma is receptive one day before flower opening
and remains receptive for a further two days unless fertilised.
Under natural conditions, pollen remains viable for about 24
hours. Although there are exceptions, temperatures below 15 C
or above 40 C cause pollen sterility, reduced fertilization, and
reduced seed set (Turan and Goksoy, 1998; Isler, 2024).

e. Fruit

The sesame fruit is called a capsule. The capsules are
shaped like a rectangular prism, narrowing and tapering at the
top and bottom. Each carpel looks like a bag with two compart-
ments, pointed at the ends, with a longitudinal seam in the cen-
ter. Unlike flowers, the capsules point upwards.
The fruit has 4 eyes in 2 carpels and 8 in 4 carpels. The fruit,
which is green before ripening, turns into a brownish-brown
color with ripening. At the same time, they crack from their tips
and carpel joints. Since the capsules stand upright, seed
shedding is not observed if the wind or plants are not shaken.
However, since the plant is thoroughly dried during harvesting,
seed shedding cannot be prevented (Anonymous, 2024).

11
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Figure 2. Sesame capsule (isler, 2024; Tan, 2015).
f. Seed

Sesame seeds are arranged in carpels like a string of co-
ins. It is very similar to flax seed. However, they are not slippery
and shiny like flax seeds. Seed colors are white, yellow, brown,
and black. White-coloured seeds have more oil content. Seeds
are pretty small, and their 1000-grain weight varies between 2.5
and 5 g.

12
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Figure 3. Seeds inside the sesame capsule and their arrangement
(Isler, 2024; Tan, 2015).

There are 15 sesame varieties in our country (TTSM,
2024).

Tablo 8. Tiirkiye’de tescilli susam cesitleri, tescil ettiren kuru-

luslar ve tescil yillar
VARIETY NAME REGISTRANT REGISTRATION

YEAR

Ozberk 82  Western Mediterranean A.R.1.D.
28.04.1986

Golmarmara Western Mediterranean A.R.1.D.
28.04.1986

Muganli 57  Western Mediterranean A.R.1.D.
28.04.1986

Orhangazi 99 Ege A.R.1.D. 28.04.1999
Kepsut 99 Ege A.R.I.D. 28.04.1999
Cumhuriyet 99 Ege A.R.1.D.

28.04.1999

Tan 99 Ege A.R.I.D. 28.04.1999
Osmanli 99 Ege A.R.1.D. 28.04.1999
Baydar 2001 Western Mediterranean A.R.1.D.
25.04.2001

13
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Aslanbey GAP AR.I.D. 15.04.2010
Hatipoglu GAP AR.I.D. 15.04.2010
Tanas Ege A.R.1.D. 11.04.2012
Sarisu Ege A.R.1.D. 11.04.2012
Boydak GAP AR.I.D.

11.04.2012

EQUI2017010Tekfen A.R.I. ve Marketing J.S.C.
30.04.2020

5. CLIMATE AND SOIL REQUIREMENTS
a. Climate Requirements

The short growing period of sesame as a neutral day
plant and the fact that it is very favorably affected by heat and
can withstand cold very little shows that it is a plant of the tropi-
cal and subtropical climate zone. It requires an average tempera-
ture of 26 °C within 90-120 days during germination and fruit
formation. The monthly average temperature should not be
lower than 20 °C during development. If the temperature diffe-
rence between day and night is low, the yield of sesame increa-
ses. The temperature during the vegetation period is 2700-2800
°C. Its geographical distribution is 25° South and 25° North, but
it grows in China, Russia, and the USA at 40° north latitude and
in Australia at 30° south latitude. Its altitude limit is more limi-
ted than flax and safflower. Despite this, sesame varieties adap-
ted to altitudes of 1250 m, and even 1500 m have been found. At
the time of sowing, the soil temperature of the seedbed should
be 20-24 °C. It blooms in an average of 42-45 days in ten hours
of daylight.
The general temperature range for sesame production is 25°C to
37°C. The favorable temperature for rapid germination, initial
growth, and flower formation is 25°C to 27°C, while temperatu-
res below 20°C for any length of time inhibit or delay germina-
tion. After emergence, a temperature below 18°C severely re-
tards seedling growth. Low temperatures during flowering can

14
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cause sterile pollen production or early flower drop. In contrast,
high temperatures of 40°C or above during flowering will seve-
rely affect fertilization, resulting in low capsule/fruit numbers
(Terefe et al., 2012).

Since it is known to be resistant to drought in many parts
of our country, it is cultivated without irrigation. The weather
should be dry during the flowering period. Sesame is especially
sensitive to hot winds. Sesame can give a good product in places
with 500-600 mm annual rainfall. However, yield can be obtai-
ned under certain conditions in places with rainfall below 300
mm and above 1000 mm. For maximum yield, it is appropriate
that 35% of the rainfall falls from germination to the first bud
formation, 45% in the entire flowering period, and the remaining
20% before the seed ripening period.

b. Soil Requirements

It grows well in moderately heavy, humus soils with suf-
ficient organic matter. It can be grown in almost all kinds of
soils except clay, calcareous heavy soils, and light sandy soils. It
likes lime. It gives a high yield when grown in newly opened
field areas. pH 7.0 should be neutral.

C. Crop Rotation

It can be rotated with every cultivated plant. It is sown
before wheat in many Mediterranean countries. Because it does
not tire the soil much besides its robust root system, it contribu-
tes positively to the increase in wheat yield. It is cultivated as a
second crop in Southern Anatolia and the Aegean region, as well
as mixed cultivation with cotton, maize, and millet, which are
regional crops. It provides a good product after hoe crops and
legumes. Sesame can be sown consecutively in the same place.

Crop rotation is the systematic and sequential cultivation
of different crops in the same field area instead of continuous
cropping, where the same crop is sown every year. Crop rotati-

15
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ons should be planned to take into account primary considerati-
ons such as deep-rooted crops followed by shallow-rooted crops
such as sesame, chickpea, and green gram for efficient nutrient
uptake and utilization, legumes followed by non-legume crops
such as sesame after chickpea/green gram/groundnut to maintain
soil fertility and vice versa. Pathogen/nematode-resistant crops
and crops requiring intensive irrigation should follow crops sus-
ceptible to specific pathogens, parasites (nematodes), and less
water, and labor-intensive crops should follow labor-intensive
crops. As climate-smart and conservation agriculture production
techniques, crop rotation has many benefits, such as higher yi-
elds without extra investment, improved soil fertility and micro-
bial activities, reduced accumulation of soil toxicity, and fixa-
tion of atmospheric nitrogen to nitrate. Crop rotation also effici-
ently utilizes soil nutrients and soil moisture, reducing insect
pests and disease problems. Considering the impact of climate
change on agriculture, farm income can be effectively diversi-
fied and sustained (Turan & Goksoy, 1998).

d. Main crop soil preparation

Soil preparation is started in autumn following the pre-
plant harvest. The field is ploughed at a depth of 20-25 cm. As
the soil enters the winter plowed, water uptake increases, and
the physical properties of the soil improve due to freezing and
thawing. If there is grazing in the field due to autumn rains fol-
lowing the first plowing, the soil is cultivated at a depth of 10-15
cm with a crowbar before entering the winter, and the grass is
buried deeply. In the spring, when the soil reaches the annealed
level, it is either plowed superficially with a plow or, best of all,
the soil should be cultivated superficially with a crowbar (culti-
vator) or a disc harrow at a depth of 10-15 cm.

If the sowing is not to be done with a combined seeder,
the fertilizers to be given in the sowing are scattered on the soil
with a centrifugal fertilizer machine, also weed killer is applied

16
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if necessary, fertilizer and weed Killer are mixed into the soil at
the sowing depth with disc harrow and harrow and the soil is
pressed by pulling the slider and the soil is made ready for
sowing. The use of a harrow and plow is also helpful in terms of
leveling the soil to a certain extent.

e. Second crop soil preparation

Since second-crop planting is generally done after wheat
or barley harvest, the soil is not sufficiently tempered before
planting. Firstly, the soil is irrigated, and depending on the air
temperature, the soil is cultivated and fertilized at a depth of 18-
20 cm within 4-5 days. Fertilizers are spread on the soil with a
centrifugal fertilizer machine, a weed killer is applied if neces-
sary, and fertilizer, and Killer are mixed into the soil at the
sowing depth with a disc harrow and harrow. In order to break
the soil thoroughly, the soil is pressed 1 - 2 times with a disc
harrow and 1 - 2 times with a harrow, and the soil is ready for
planting.

6. SOWIG

The sowing of a plant should be analyzed under the fol-
lowing 5 headings (Turan and Goksoy, 1998; Tan, 2015):

a. Sowing time

Sowing is done in April and May, depending on the re-
gion, when the soil temperature reaches 20-24 °C in well-
prepared, tempered soil.

b. Sowing frequency

Inter-row distances vary between 40-70 cm, and over-
row distances vary between 15-25 cm. Sowing frequency affects
the number of plants significantly. After thinning, the number of
plants per decare will be 12 500 plants for 40 x 20 cm frequency
and 6 666 plants for 60 x 25 cm frequency.

17
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C. Sowing norm

The sowing norm varies between 400-1000 g of seed per
decare depending on the preferred sowing method.

d. Sowing method

Broadcast sowing

In broadcast sowing, the seeds are scattered on the prepa-
red soil by experienced people. For the seed to fall into the tem-
pered soil, a light disc harrow and slide should be pulled. 0.8-1
kg seed should be used per decare in scatter sowing.

Seeding with seeder

Row sowing is done with universal or precision sowing
machines. The ideal method is the pneumatic sowing machine
that can sow at the desired inter-row and over-row frequency.

Another critical process to be considered in sesame
sowing is to sow sesame seeds after mixing them with 2/3 of
well-washed river sand. Because sesame seeds are very light, it
cannot be expected that all of them will fall into the sowing
rows with wind and similar factors. As a result, proper sowing
cannot be realized. When mixed with sand, the sand grains al-
low the sesame seeds to fall into the opened rows, allowing a
good field emergence.

e. Sowing depth
Since sesame seeds are tiny, they should not be sown too
deep. The sowing depth should be adjusted to 1.5-2.5 cm.

7. MAINTENANCE OPERATIONS
a. Breaking of cream layer:

It is a hard surface layer formed due to the re-stacking of
soil particles on the surface of the cream layer in the soil. The
clotting layer makes it difficult for the shoots emerging from the

18
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germinating seed to reach the soil surface. If the driving force of
the shoot is lower than the breaking force of the formed crust,
the shoot from the seed cannot reach the soil surface and curls
downwards under the crust, causing the so-called yellow curl.
Such adverse effects of the cream layer can cause great losses at
the beginning of crop production (Bal et al., 2011).

After sowing, silty soils with low aggregate formation in
fields with low organic matter content are broken down by ra-
indrops' wetting and impact effect and form particles of various
sizes. The particles formed in this way become suspended in the
water in the environment, and with the cessation of rainfall, they
collapse in the environment and form a crust layer. These crust
layers are formed in fragile layers, and clay clusters can cover
the soil surface completely by stacking parallel to each other
(Ozdemir, 1995).

In a field, the following conditions must exist for the
formation of the cream layer:

* Heavy soil, poor in organic matter
* Rain or irrigation water that has caused ponding
* High temperature

In heavy soils, rapidly removing the water accumulated on the
field's surface with the temperature forms the cream layer (Tur-
gay, 2024).

Researchers working on preventing the formation of the
cream layer or breaking the formed crust have proposed various
suggestions. Various organic and inorganic substances are used
to prevent crust formation. The main organic materials are farm
manure, waste compost, green manure, and plant residues.

Phosphoric acid, sulphuric acid, hydrochloric acid, triple
super phosphate, and perlite added to the soil have an essential
place among the inorganic substances used to prevent the forma-
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tion of crust (Sonmez 1982, Thien 1976). In addition to this,
some other researchers have also stated that keeping the soil
moist by frequent irrigation is the most commonly used practical
method. As a precautionary measure, soil particles should not be
broken and pulverized by tillage. In addition, some other rese-
archers reported that passing tools such as hoes, rakes, rollers,
thorny bushes, and nailed boards over the soil may help break
the crust.

b. Hoeing and thinning

Sesame plants emerge from the field within 7-10 days
under favorable soil temperatures. The first development period
of the sesame plant is slow. The growth rate starts to increase
with flowering. For this reason, the field should not be entered
until the plant height is 10-15 cm.

Sesame plants should be thinned at the 6-leaf stage of the crop
to maintain the desired plant population, facilitate exposure to
sunlight to avoid shading effects, and ensure adequate nutrient
and moisture availability. Weak and diseased plants should be
removed during thinning.

Since the root is delicate and weak in development, we-
eds can suppress it. The first hoeing is done when the plant is
10-15 cm tall. If one hoe is deemed sufficient, thinning is also
done with this hoe at the desired inter-row distance. Since the
roots are still weak and do not go deep, the first hoeing should
be done very shallowly and carefully. The second hoeing is done
when the plant grows 20-25 cm in height, and the throat-filling
process is also carried out. Generally, two hoes are sufficient for
sesame during the growing period. Then, depending on the weed
situation in the field, hoeing is done between the rows with a
hand hoe or hoeing machine. Thinning is done, whereas sowing
is done with a universal seeder. After the plant height reaches
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40-50 cm, it should not be entered into the field to prevent the
flowers from falling before fertilisation.

C. Weed control

Weeds compete with cultivated plants regarding mineral
nutrients, water, light, and space, and they cause yield losses.
These losses vary depending on the cultivated plant variety, en-
vironmental conditions, weed species and densities, and the de-
velopment period of the cultivated plant and weeds. In addition
to these direct losses, there are also indirect damages. The main
damages are a decrease in the quality of the product, a decrease
in seed value, and deterioration of technological properties. Ot-
her indirect damages include the fact that weeds make harves-
ting difficult and that they provide shelter, breeding, and feeding
places for many disease agents and harmful insects, causing an
increase in their damage in the field. In order not to reduce the
yield in sesame cultivation areas, weeds in the field must be
controlled.

Cultural Measures

Subsoil organs of perennial weeds emerging during tilla-
ge should be collected, removed from the field, and destroyed.

Weeds growing after plowing should be removed with
tools such as a crowbar cultivator and harrow.

Sowing time suitable for the region should be taken into
consideration.

Weed-free seed should be used.

Tools and equipment that are not contaminated with
weed seeds should be used in the field.

Crop rotation should be applied.
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d. Fertilization

Taking into account the growing period of sesame, ferti-
lizer should generally be applied before sowing. Farm fertilizer
must also be applied to the previous crop. It has been observed
that commercial fertilizers increase the yield and quality of se-
same. In our country, 25-30 kg of triple superphosphate, 20-25
kg of ammonium sulfate, and 10-15 kg of potassium sulfate per
decare under irrigated conditions are suitable. Only superphosp-
hate fertilizers can be given under dry conditions.

All of the phosphorus and potassium and half of the nit-
rogen should be given before the soil preparation for sowing.
The other half of the nitrogen is given before the first watering.
Some farmers in Cukurova use 3-4 kg nitrogen, 3 kg phospho-
rus, and 3 kg potash per decare from triple or double fertilizers.
Nitrogen and phosphorus consumption of the plant is not high
compared to other plants. Nitrogen has a positive effect on seed
yield when the plant is well-developed. Phosphorus, on the other
hand, increases the endurance of the plant and provides a homo-
genous ripening.

e. Irrigation

Sesame is a plant resistant to drought. In our country, se-
same is generally grown without Irrigation. However, since irri-
gation significantly increases yield, the irrigated sesame area has
recently increased in the southern and western regions. Especi-
ally if the weather is arid during the development period, the
yield increases greatly with irrigation. It requires 250-300 mm of
water during the growing period. The first water is given before
flowering, during flowering, and during capsule ripening in the
following irrigations. The number of irrigation is between 1-3.
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f. Control of diseases and pests

The primary diseases seen in the sesame plants are wilt
disease, sesame bacterial wilt, leaf spot disease, and sesame Al-
ternaria disease. Seed spraying should be done before sowing
against these diseases. Sesame pests may vary according to the
plant's development periods. The main pests of sesame are the
grizzly worm after sowing, the sesame moth during the seedling
period, and the whitefly after flowering. Chemical control sho-
uld be carried out against these pests in inappropriate periods.

Some of the disease organisms are carried on the seed.
Using disease-free seed and treating it with a fungicide before
sowing is recommended. Aflatoxin contamination can occur in
the field before harvest, during harvest, and post-harvest hand-
ling processes such as sun drying, storage, and transporting the
crop in the field. Proper drying should occur until the moisture
content is reduced to 10%.

Phytoplasma in sesame Phyllody Disease

The disease is caused by the infection of sesame plants
by a smaller organism than the bacteria called phytoplasma. It
causes deformed and inefficient flower and capsule formation in
diseased plants, and yield cannot be obtained.

Symptoms: Different symptoms of phyllody disease can
be seen in diseased plants.

The main symptom is seen in flowers. The whole flower
turns green and grows abnormally. Flower organs become diffe-
rentiated.

The plant's normal development is disturbed by abnor-
mal small shoot development and excessive leafing.

The formation of multiple shoots with thin leaves and
witches' broom-like plants.
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Small deformed capsules, cracked capsules, germination
of the seed in the capsule, black-coloured discharge on leaves
and flowers, and yellowing of all plants may be observed.

The struggle
There is no effective chemical against the disease.

To prevent the transmission of the disease from diseased
plants to healthy plants, leaf fleas should be controlled (Ay et
al., 2014).

8. HARVESTING AND THRESHING

To decide on sesame harvest, it is essential to determine
the harvest maturity period. Since the formation of flowers and
capsules in sesame plants takes place from bottom to top, they
cannot reach harvest maturity simultaneously. Therefore, the
harvest time should be determined by checking the plants in the
field. In these controls:

Yellowing of the leaves and capsules of the plants,
Partial shedding of leaves,
Cessation of flowering,

When the lower capsules are broken by hand, if the seed
color shows signs of turning dark yellow in white grains and
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light brown in brown grains, it is understood that it is harvest
time.

If these symptoms are observed, sesame harvesting is
started. It is risky to harvest with a machine because the capsu-
les do not ripen simultaneously in sesame plants, and the capsu-
les crack and shed grains when delayed.

In our country, sesame harvesting is usually done by
hand. In manual harvesting, the plants are uprooted by hand or
cut close to the soil, but since the plant continues to develop for
a while after harvesting, manual uprooting is preferred.

Since the harvested plants continue to develop, 10-25 plants are
tied together and pressed on flat, clean ground with the root
parts on the bottom and the head parts on the top. These bund-
les, which remain under pressure for about a week, are placed on
concrete or flat ground with 8-10 bundles together and tied at
the top. This process is called ‘tokurcun (sesame bunches)’. The
tokurcun period lasts approximately 8-15 days.

The dried bundles are prepared for threshing. Clean tar-
paulin or nylon covers are laid on the threshing area, and the
sheaves are carried there. The bunches are taken under the
armpit with their roots upwards, and the seed is slowly tapped
with the help of a stick to make it fall out of the capsules. This
process is called shaking. Shaking is continued until there are no
seeds in the bundles. If capsules are formed on the upper nodes
that have not yet dried and cracked, these bundles are left to dry
again. After a few days of drying, the bunches are shaken again
to remove the seeds remaining in the capsules. During the sha-
king process, the seeds should not be splashed outside the thres-
hing floor, and care should be taken not to mix the soil in the
plant roots with the seeds. After the threshing process is comple-
ted, the seeds are blown in the wind or with the help of a fan to
clean the seeds from leaves, capsule pieces, husks, stones, and
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soil. The cleaned seeds are dried again for 1-2 days. In our co-
untry, 40-100 kg/da yield is obtained from sesame under normal
conditions (Turan & Goksoy, 1998).

Figure 5. Sesame bunches (Tan, 2015).

The dried and cleaned seeds are stored in cloth or jute
sacks. Storage conditions such as temperature, ventilation and
humidity are very important for properly storing seeds. Before
storage, the storage area should be whitewashed and disinfected,
and a cool, dry, and airy environment should be created. Sacks
should be stacked on wooden grids. For long-term storage below
20 °C, the moisture content of the seeds should be 8-9 % at
most. If the humidity of the storage area exceeds 75%, it may
cause mold and mildew problems. For this reason, if the storage
conditions are higher than the desired level, the seed should be
ventilated, and the storage conditions should be adapted
(Anonymous, 2015).
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Q. SESAME BREEDING
(Turan and Goksoy, 2024; Isler, 2024)
a. Aims of breeding
High seed yield
Oil yield and content
Closed encapsulation
Disease resistance
Pest resistance
High harvest index
Increasing of adaptation
b. Sources of variation in sesame
Old varieties
Mutated plants of existing varieties
Wild relative species
Local populations
Opened generations obtained from crossbreeding
Local types (Isler, 2024).
C. Breeding Methods (Turan & Goksoy, 1998)

As mentioned before, sesame has a wide variety of forms
worldwide. Our country also has a decadent variety richness,
constituting an essential source for breeding studies. Breeding
methods Since sesame is a self-fertilised plant, breeding met-
hods of self-fertilised plants can be used in sesame breeding. On
the other hand, obtaining thousands of seeds from a sesame
plant makes breeding studies very easy.
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c.l.  Selection breeding

Peasant populations consisting of different phenotypes
can be improved by mass selection method in a few years and
given to farmers as seed. For this purpose, plants with the desi-
red phenotypes are taken, and their seeds are mixed, and the
others are eliminated. This phenotypic selection process is repe-
ated in the material that is mixed and grown again next year. By
repeating this process for several years, highly productive and
high-quality varieties can be developed and given to the farmer.
Undoubtedly, the success of selection depends on the high deg-
ree of heritability.

If each population has a much richer genetic variability and a
purer seed is desired to be obtained, this time, the pure selection
method is used. In the selection work lasting 4-5 years, the pro-
geny of each selected plant are checked separately in the pro-
geny rows. Those that show expansion and do not have the desi-
red characteristics are eliminated.

c2.  Combination breeding

Combination breeding combines one or more desirable
traits found in different cultivars of cultivated or wild plants into
one plant. After crossing parental varieties containing desirable
traits, selection starts from the F2 generation and is continued
until the desirable types become homozygous. In the F2 and
later generations, one of the pedigree, bulk pedigree or bulk se-
lection methods, and, mainly, the pedigree selection method is
used.
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c3.  Three-flowered sesame breeding

It is suggested that plants forming three flowers in each
leaf axil yield more. In addition, the difference between the first
and last capsule ripening times is shorter in three-flowered va-
rieties. In the crosses made with three and one flowered varie-
ties, it was found that F1 was single flowered and in F2, single
flowered:three flowered types were produced in the ratio of 3:1.
As it is seen, single three floweredness is managed by a domi-
nant practical gene pair, and this situation facilitates the bree-
ding work to be done. As a matter of fact, it is possible to catch
three-flowered genotypes easily in the F2 generation. If they
contain other desirable agronomic and technological traits, they
can be selected and homozygotised up to F4-F5.

c4. Closed capsule sesame breeding

Closed-capsule sesame breeding is of great importance in
terms of high yield and mechanization, especially harvest mec-
hanization. The first mutant type with closed capsules was found
by Langham in Venezuela in 1943. Open capsularity is domi-
nant to closed capsularity and this character is managed by a
single pair of young. However, the gene governing closed cap-
sular is in linkage (pleiotropy) with genes governing some bad
characteristics such as infertility, low yield, and curvature of the
style. This situation necessitates the backcrossing method in the
breeding of closed-capsule and, at the same time, high-yielding
varieties. In addition, to break the linkage mentioned above, it is
necessary to make a large number of crosses and develop and
control many progeny.
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c5. Mutation breeding

After the discovery of closed capsule types by mutation,
mutagens have been widely used to solve breeding problems,
especially in terms of disease resistance. As in other oilseeds,
sesame also shows an excellent resistance to X-rays. Therefore,
the intensity and irradiation time of the rays used as mutagen
should be kept high. Seeds treated with mutagens must be sown
immediately because they may lose their germination power
significantly. Mutant types are first encountered in the M2 gene-
ration. Mutant types suitable for the purpose can be purified by
using one of the previously suggested selection methods, especi-
ally the pedigree method.

In most mutation studies, it has been observed that different ty-
pes have emerged concerning a large number of characters ran-
ging from leaf shape and color to seed oil content.
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TR72 BOLGESINDE BAKLAGIL
YETIiSTIRICILIGININ ONEMIi VE BAKLAGIL DES-
TEKLEMELERI

Nizamettin ERBAS1

1. GIRIS
Tarimsal tiretim dogrudan doga sartlarina bagli olup, do-
gadan oldukea etkilenmektedir. Doga kosullar1 tarim i¢in uygun
oldugunda, tarimsal iiretim olumlu etkilenmekte, kétii doga ko-
sullarinda ise olumsuz etkilenmektedir. Iste tarimsal {iretimdeki

risk ve belirsizlikler ile sektoriin stratejik 6zelligi, tarimin siirek-
li desteklenmesi gerektigini ortaya koymaktadir.

Tarim sektorii insanlarin en temel ihtiyaglarini karsilayan
yegane sektordiir. Niifusun asil gida ve besin kaynagidir. Saglik-
I1 bir niifusun korunmasina yardimet olur. Tarim tim ekonomi-
ler i¢in halen 6nemli bir sektordiir. Niifusa istihdam olanagi sag-
lar, yoksullugu ortadan kaldirir ve ekonominin biiyiimesine kat-
kida bulunur (Korkmaz, 2023; Erbas, 2016). Bu bakimdan ta-
rimda stirdiiriilebilirligin saglanmasi1 onemlidir.

S6z konusu 6zellikler nedeniyle tarim sektorti diger sek-
torlerden belirgin sekilde ayrilmaktadir. Zaten tarimin stratejik
bir sektér olmasimin nedeni de bunlardir. Stratejik olma, tiim
tarimsal faaliyetler i¢in s6z konudur.

Baklagiller yar1 kurak bolgelerde ve farkli iklim kosulla-
rinda yetistirilmektedir. Yagmur bile beslenmesi icin yeterli
olmaktadir. Baklagiller besin agisindan yogun firlinlerdir ve en
ucuz protein kaynagidirlar (Hazra ve Basu, 2023). Yalnizca in-
san beslenmesi i¢in énemli olmayip, ayn1 zamanda tarimin siir-
diiriilebilirligi icin de dnemlidir. Ciinkii baklagiller daha az suya
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ihtiya¢ duyarlar, daha az girdi gerektirir ve ayn1 zamanda atmos-
ferik nitrojeni de (N) sabitlerler (Bhat vd., 2022).

Bakliyat uluslararasi ticarete konu olup, iiretim ve tiike-
timde tahillarin yerine gegmektedir. Tahillar gibi bakliyatlar da
depolanabilir iirlinlerdir. Diger bitkisel iiriinlerle karsilastirildi-
ginda bakliyatin iki 6nemli faydasi; azotu sabitlemeleri (iiretim
katkis1) ve protein bakimindan zengin olmalaridir (tiiketim fay-
das1) (Vanzetti vd., 2017). Yaygin olarak fakirin eti olarak ad-
landirilirlar (Reddy vd., 2013).

Baklagillerin su tiiketimleri ¢ok az oldugu icin, baklagil
tarimu ile yeralt1 suyu korunmaktadir. Cok kurak kosullarda bile
baklagil yetistirilebilmektedir. Bitkisel iiriinler i¢inde kurak ko-
sullara en dayanikli tirlin baklagillerdir.

Kalkinma ajanslari, yeni proje ve tesvikler ile sorumlu
olduklar1 bolgelerin kalkinmasini tesvik edici destek programlari
ve proje cagrilar1 yiiriiten kamu tiizel kisiligine haiz kuruluslar-
dir. Tiirkiye’de faaliyet gosteren kalkinma ajanslarindan biri de
Orta Anadolu Kalkinma Ajansidir. Orta Anadolu Kalkinma
Ajansinin faaliyet alan1 Kayseri, Sivas ve Yozgat illeri olup, bu
bolge TR72 bolgesi olarak adlandirilmaktadir.

TUIK verilerine gére, TR72 bolgesinde tarim sektdriiniin
toplam istihdam igindeki payr %23.6 (TUIK, 2023a) ve toplam
gayrisafi yurt ici hasilasi icindeki pay1 ise %10.7°dir (TUIK,
2022a). Bu oranlar Tiirkiye ortalamasinda ise sirasiyla, %14.9
ve %6.2 olup, bolgede tarimin ekonomiye katkisinin Tiirkiye
ortalamasindan daha yiliksek oldugu goriilmektedir. Baklagil
tariminin 6nem arz ettigi bolgede, 2023 yilinda 103.357 ha alan-
da toplam 154.476 ton bakliyat {iretimi ger¢eklesmistir. Toplam
ekili alanin %7.1’inde baklagil tarim1 yapilmaktadir. Bolge, bak-
liyat iiretimi bakimindan Tiirkiye bakliyat {iretiminin %11.9’unu
karsilamaktadir. Bu ¢alismada, TR72 bolgesinde baklagil tari-
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minin 6nemi, Tiirkiye’deki pay1 ve baklagil desteklemeleri ince-
lenmis, baklagil tarimini iyilestirmenin araglar1 onerilmistir.

Calisma dort boliimden olusmaktadir. Caligmanin ilk bo-
limi genel bilgilerin verildigi giris bolimiinden olusmaktadir.
Ikinci boliimde, calismanin ana materyalinin ve metodolojinin
aciklandigi materyal ve yontem verilmistir. Ugiincii boliimde
verilen arastirma bulgular1 ve tartisma, detayli olarak agiklanmig
ve yorumlanmistir. Dordiincii ve son boliimde ise, ¢alisma uy-
gun ¢ikarim ve Oneriler ile sonuglanmistir.

2. MATERYAL VE YONTEM

Bu ¢alismanin ana materyali, Tiirkiye Istatistik Kurumu-
nun (TUIK) istatistiklerinden diizenlenen verilerden olusmakta-
dir. Veriler 2010-2023 donemini kapsamaktadir.

Elde edilen veriler, tablolar halinde diizenlenmis, yorum-
lanip degerlendirilmistir. Ayni1 tablolarda TR72 bdlgesine ait
veriler Tiirkiye geneli ile karsilastirilmastir.

3. BULGULAR
3.1. TR72 Bolgesinde Baklagil Tarim ve Tiirkiye’deki Pay

Calismada, oOncelikle TR72 bolgesinde tarim alaninin
kullanim durumu belirlenmis ve Tablo 1°de verilmistir. Buna
gore, TR72 bolgesinde toplam tarim alani varligi 1.996.137 ha
(TUIK, 2023b) olup, Tiirkiye toplam tarim alanmin %8.3’iinii
olusturmaktadir. Bolgede en fazla tarim alanina sahip il Sivas
olup, ilde toplam 783.639 ha tarim alani bulunmaktadir. Tarim
alan1 bakimindan Sivas ilini 610.003 ha ile Yozgat ili ve
602.495 ha ile Kayseri illeri izlemektedir.
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Tablo 1. TR72 Bolgesinde Tarim Alaninin Kullanim Duru-
mu (Cayir ve mera alanlar: harig) (2023)

Tahillar ve diger bitkisel Sebze Meyve  Toplam

2 iriinlerin alani (da) . bahge-
= bahgeleri leri tarim
;la _ Nadas alam alam alam
E Ekilen
= alan (da) (da) (da) (da) (da)
_ 4520 889 949 635 356 351 198 6 024
S 077 952
<
N4

5268 868 2506 740 11 167 49 613 7836
9 388
=2
7]

4792573 1232093 29 498 45865 6100
® 029
(@]
o
>

14 582 4 688 468 397 016 293 19 961

£ 330 555 369
o
o
|_

Calismada, TR72 bolgesinde baklagil ekim alan1 ve Tiir-
kiye’deki payr da incelenmis ve Tablo 2’de verilmistir. Tablo
incelendiginde, Tirkiye’de yesil mercimek tarimimin biiytik 6l-
¢lide TR72 bolgesinde yapildigr goriilmektedir. Bolgede 2023
yilinda islenen tarim alaninin %5.2’sinde baklagil tarimi yapil-
maktadir. Bolgede yesil mercimek ekim alani Tiirkiye toplam
yesil mercimek ekim alanimimn %39.8”ini (TUIK, 2023c) olus-
turmaktadir. Tirkiye’de aldigi pay agisindan incelendiginde,
yesil mercimek ekim alanin1 %17.6 ile kuru nohut ve %5.2 ile
kuru fasulye tirlinleri izlemektedir.
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Bolgede yesil mercimek ekimalaninin %95.9’u Yozgat
ilinde bulunmaktadir. Geriye kalan %2.2°1 Sivas ve %1.9°u
Kayseri illerine aittir.

Tablo 2. TR72 Bolgesinde 2010-2023 Donemi Baklagil Ekim
Alam ve Tiirkiye’deki Pay1

ORAN Kalkinma Ajans1 Bolgesi Tiirkiye’
Yillar Baklagil Kayseri ~ Sivas Yozgat Toplam deki
pay1
(da) (da) (da) (da)
(%)
K. Merci- - 1166 208 1374 0.1
mek
2010 1539 1108 28590 31237 13.7
Y. Merci-
mek 49 136 118 232 399 714 38.7
528 050
K. Nohut 17 850 37 640 3.6
8510 11280
K. Fasulye
K. Merci- - 205 140 345 0.0
mek
2015 1405 445 28262 30112 18.4
Y. Merci-
mek 61174 58035 194 313 807 8.7
598
K. Nohut 15625 7279 28203 3.0
5299
K. Fasulye
K. Merci- 200 1282 1381 15333 0.7
mek
2020 2327 1729 155 159 567 42.2
Y. Merci- 511
mek 95138 73884 1594 31.2
712 258
K_Nohut 24069 3151 618 33
34 339
K. Fasulye 7119
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K. Merci- 25 385 12 202 12 612 0.5
mek
2021 2523 6 003 185 193 548 40.2
Y. Merci- 022
118 858 71505 847 735 17.4
mek 657
K. Nohut 35903 4068 372 50 428 9.3
K. Fasulye 10 457
K. Merci- - 347 7417 7764 0.3
mek
2022 2 653 4080 173 180 668 42.2
Y. Merci- 935
mek 137692 86549 741 300 16.2
517
K. Nohut 29 797 6770 059 45 319 47
K. Fasulye 8 752
K. Merci- - 331 2 064 2 395 0.1
mek
2023 3405 3877 170 178 089 39.8
Y. Merci- 807
mek 161867 85921 807 443 17.6
559
K_ Nohut 33382 5 408 655 45 643 5.2
K. Fasulye 6 853

timinin %77.7’sini kuru nohut, %13.2’sini yesil mercimek,

Tablo 3°te, TR72 bolgesinde bakliyat {iretimi ve Tiirki-
ye’deki pay1 verilmistir. TR72 bolgesinde 2023 yilinda toplam
154.476 ton bakliyat iiretilmistir (TUIK, 2023d). Bakliyat iire-

%38.9’unu kuru fasulye ve %0.2’sini de kirmizi mercimek olus-
turmaktadir. 2023 y1l1 verilerine gore, bolgede toplam 119.971

ton kuru nohut, toplam 20 378 ton yesil mercimek, toplam

13.843 ton kuru fasulye ve toplam 284 ton kirmizi mercimek
tretilmistir.
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Tablo 3. TR72 Bélgesinde 2010-2023 Donemi Bakliyat Ure-

timi ve Tiirkiye’deki Pay1

ORAN Kalkinma Ajans1 Bolgesi

Tiirkiye’deki

ayl
Yil- Bakliyat  Kayseri Sivas Yozgat Toplam pay
lar (%)
(ton) (ton)  (ton) (ton)
K. Mer- - 169 79 248 0.1
cimek
2010 164 139 3199 3502 13.8
Y. Mer-
cimek 5171 31263 26783 51277 9.7
K. Nohut 2827 1331 5437 2.5
1279
K. Fasul-
ye
K. Mer- - 27 19 46 0.01
cimek
2015 167 56 3458 3681 18.4
Y. Mer-
cimek 7190 5135 22510 34835 7.6
K. Nohut 3153 828 733 4714 2.0
K. Fasul-
ye
K. Mer- 35 140 1261 1436 0.4
cimek
2020 275 176 16953 17404 41.0
Y. Mer-
cimek 99018 6489 86417 102824 16.3
K_ Nohut 6 551 338 872 7761 2.8
K. Fasul-
ye
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K. Mer- 4 35 772 811 0.4
cimek

2021 237 449 16730 17416 49.8
Y. Mer-
cimek 15218 5105 68433 88756 18.7
K. Nohut 9343 399 1942 11 684 3.8
K. Fasul-
ye
K. Mer- - 32 810 842 0.2
cimek

2022 229 340 18965 19534 43.4
Y. Mer-
cimek 16210 6961 67115 90286 15.6
K. Nohut 8418 946 1725 11089 4.1
K. Fasul-
ye
K. Mer- - 39 245 284 0.1
cimek

2023 346 260 19764 20378 40.8
Y. Mer-
cimek 22392 8577 68632 119971 20.7
K. Nohut 11574 849 1420 13 843 5.8
K. Fasul-
ye

2010-2023 donemini kapsayan son 13 yilda kuru nohut
tiretimi 2,3 kat, yesil mercimek tiretimi 5,8 kat, kuru fasulye
tiretimi 2,5 kat ve kirmizi mercimek iiretimi 1,1 kat artmistir.
Yesil mercimek iiretimi Tiirkiye yesil mercimek iiretiminin
%40.8’1n1 ve kuru nohut iiretimi Tiirkiye nohut iiretiminin
%20.7’sini karsilamaktadir.

Calismada, bolgede tarimin toplam istihdam i¢indeki pa-
yinin %23.6 ve toplam gayrisafi yurt i¢i hasilasi i¢indeki paymin
ise %10.7 oldugu belirlenmistir. Bu oranlar Tiirkiye ortalama-
sinda ise sirastyla %14.9 ve %6.2 olup, bdlgede tarimin ekono-
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miye katkisinin Tiirkiye ortalamasindan daha yiiksek oldugu
goriilmistiir. Bolgede toplam 323.443.080 bin TL olan gayrisafi
yurt i¢i hasilanin 34.458 094 bin TL sini tarimsal {iretim degeri
(TUIK, 2022b) olusturmaktadir. Tarimsal iiretim degeri icinde
bakliyatin 6nemli pay aldig1 bolgede, 103.357 ha. alanda, top-
lam 154.476 ton bakliyat tiretimi gergeklestirilmistir. Bolgede,
toplam ekili alaninin %7.1°inde baklagil tarim1 yapilmaktadir.
Bakliyat iiretimi Tiirkiye bakliyat tiretiminin %11.9’unu karsi-
lamaktadir. Bu bilgiler, TR72 bolgesinde baklagil tariminin bol-
genin tarim ekonomisinde dnemli rol aldigini gostermektedir.

3.2.  Bakliyat Desteklemeleri

Diger sektorlere gore tarim stratejik bir 6zellik arz et-
mektedir. Diinyada hemen hemen tiim {ilkeler tarimi ¢esitli se-
killerde desteklemekte ve siibvanse etmektedir.

Tirkiye’de bitkisel liretimi artirmak, verim ve kaliteyi
yiikseltmek ve siirdiiriilebilirligi saglamak igin ¢iftgileri destek-
lemeye yonelik, “Bitkisel Uretimi Destekleme Odemesi” yapil-
maktadir. Tarimsal destekler ile tiretim maliyetlerinin bir kismi-
nin karsilanmasi ve iireticinin ek gelir elde etmesi amaglanmak-
tadir.

Tiirkiye’de bakliyat destekleme fiyatlar1 her yil Tarim ve
Orman Bakanlig1 tarafindan {iriin hasadindan 6nce agiklanmak-
tadir. Bu kapsamda, 2010-2023 yillarinda bakliyat destekleme
fiyatlar1 Tablo 4’te verilmistir. 2023 iiretim sezonu i¢in destek-
leme fiyatlar sirasiyla; kirmizi mercimekte 12,27 TL/kg, yesil
mercimekte 20,86 TL/kg, kuru nohutta 23,72 TL/kg ve kuru
fasulyede 32,38 TL/kg olarak uygulanmstir (TUIK, 2023e).
Destekleme fiyatlar1 son 13 yilda kirmizi mercimekte 8,2 kat,
yesil mercimekte 9,9 kat, kuru fasulyede 13,5 kat ve nohutta
14,8 kat artmistir.

44



Tarim Ekonomisinde Ileri Arastirmalar

Tablo 4. Tiirkiye’de 2010-2023 Déneminde Bakliyat Destek-
leme Fiyatlan

Yillar K. Mercimek Y. Mercimek K. Fasulye K. Nohut

(TL/Kg) (TL/Kg) (TL/Kg)  (TL/kg)
2010 1,49 2,11 2,40 1,60
2011 1,38 2,07 2,51 2,11
2012 1,28 2,14 2,91 2,68
2013 1,27 2,11 3,28 2,46
2014 1,58 2,17 3,69 2,33
2015 1,96 2,64 3,39 2,61
2016 2,49 3,02 3,44 3,68
2017 2,33 3,26 3,98 5,46
2018 1,94 2,96 4,80 4,80
2019 2,35 3,44 6,42 3,41
2020 3,39 4,47 8,16 3,82
2021 5,38 5,97 8,89 6,23
2022 10,59 13,17 18,06 14,79
2023 12,27 20,86 32,38 23,72

Tiirkiye’de birgok iiriine uygulanan tarimsal destekleme-
ler, iretimde arz agigin1 kapatilmasina ve iiretici gelirinin ko-
runmasina yardimci olmaktadir. Bakliyat desteklemeleri mazot
destegi, giibre destegi, toprak analizi destegi ve fark 6demesi
destegi olarak yiiriitiilmektedir (Tablo 5). Bolgede, 2023 yilinda
bakliyat iireticilerine kg basina 50 krs fark 6demesi (prim) des-
tegi, dekar bagina 103 TL mazot destegi ve 21 TL giibre destegi
ile analiz bagma 50 TL toprak analizi destegi (RESMI GAZE-
TE, 2023) yapilmistir. 2010-2023 dénemini kapsayan 13 yilda
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mazot desteginde 27,5 kat, giibre desteginde 4,4 kat ve fark
O6demesi (prim) desteginde ise 5 kat artis gergeklesmistir.

Burada toprak analizi destegi, her 50 dekar araziye kadar
analiz basina 6denen destek miktarini ifade etmektedir. Prim
O0demesi destegi ise, dogrudan devlet 6demelerinden olugmakta
ve havza bazl alanlarda iiretim yapan ¢iftcilere 6denen fark
O0demesini ifade etmektedir. Yeralti ve sulama kisitinin yasandi-
g1 havzalarda fark 6demesi destegi ilave %50 olarak uygulan-
maktadir. Odeme orany, iiriiniin hedeflenen fiyati ile piyasada
gerceklesen fiyat: arasindaki farki temsil etmektedir. Ureticilerin
gelirini glivenceye alan prim desteklerinin asil amaci, iretimde
arz ac1g1 yasanan lrilinlerde fark 6demeleriyle yeterli miktarda
tirin elde etmeye ¢aligmaktir. Bakliyat ve diger tarimsal destek-
lemeler her y1l Resmi Gazetede yayimlanarak yiirtirlige girmek-
tedir.

Tablo 5. Verilen Destekler

Yillar Mazot Giibre  Toprak analizi  Fark 6demesi
destegi destegi destegi (prim) destegi
(TL/da) (TL/da) (TL/analiz) (TL/Kkg)
2010 Toplam 30 TL/da
2011 3,75 4,75 2,5 TL/dekar 0,10
2012 4,0 50 2,5 TL/dekar 0,10
2013 4,3 55 2,5 TL/dekar 0,10
2014 4,6 6,0 2,5 TL/dekar 0,10
2015 4.85 6,6 2,5 TL/dekar 0,20
2016 11 - 0,30
2017 11 4 40 0,30
2018 14 4 40 0,50
2019 22 4 40 0,50
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2020 22 4 40 0,50

2021 24 8 40 0,50

2022 75 21 50 0,50

2023 103 21 50 0,50
4. SONUC

Tarim tiim ekonomilerde her zaman giiclii bir konuma
sahiptir. Ulusal ¢ikt1 ve istihdam yaratma agisindan tarim sekto-
rii 6nemlidir. Tarim bir tilkeyi disa bagimliliktan kurtarir. Bu
nedenle devlet her zaman tarimi desteklemelidir. Bolgede 6nem-
li olmasi agisindan baklagil tarimini tesvik etmelidir. Bolgede
baklagil tarimini tesvik etmek i¢in devletin alacagi 6nlem ve
politikalardan bazilar1 asagida verilmistir:

* Tarimsal alanda egitim veren liniversitelere daha fazla
arastirma yapmalar1 i¢in daha fazla fon saglamalidir.

« Ziraat Bankasi bakliyat tireticilerine makul bir faiz ora-
ni ile kredi temini i¢in rasyonel bir politika gelistirmelidir.

* Devlet ihracatta tarimin tabanin ¢esitlendirerek, bakli-
yatin ihracat kapasitesinin artirilmasini temin etmelidir.

* Bakliyatta tiretim kapasitesini artirmaya yardimci ol-
mak i¢in ¢ift¢ilere modern tiretim tekniklerinin kullanimi konu-
sunda egitim verilmelidir.

» Baklagil tireticileri girdi konusunda siibvanse edilmelidir.
* Bakliyatin daha fazla ihra¢ edilmesi saglanmalidir.

* Baklagillerde verimlilik artigina yatirim yapilmalidir
(altyapr gelistirme, diisiik maliyetli teknolojilerin gelistirilmesi,
arastirma ve gelistirme yatirimlari vb.).
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