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Abstract: This research was carried out at Batman University West Raman experimental area with 3 replications in order to determine
the yield and yield components of some soybean varieties as the main crop under Batman conditions in the 2018 production year. In
the study, 7 different soybean varieties (Umut-2002, Nova, Bravo, Asya, Ataem, Atakisi, Blaze) were used as plant materials. In the
study, plant height, number of branches, first pod height, number of pods per plant, yield per decare and oil content were investigated.
As a result of the study, the plant height is 64.90-72.47 cm, the number of branches is 4.83-9.23 pieces/plant, the first pod height is
10.70-15.20 cm, the number of pods per plant is 31.27- 49.23 pieces, the seed yield was determined as 244.05-554.44 kg/da and the oil
content was between 17.82-24.83%. In addition, it was determined that the results of the heat map clustering, PCA and DARwin plots

and the grouping of the relationships between cultivars, traits and cultivar*traits were confirmed.
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1. Introduction

Due to the rapid increase in the human population in
Tiirkiye, the need for basic nutrients is also increasing
(Ozturk et al,, 2000). For this reason, the importance of
vegetable and animal origin oils, which also have an
important place in food consumption, is gaining interest
among consumers. However, due to the extremely high
cost of animal oils and the lack of adequate production, a
large proportion of the oils that people need are supplied
from vegetable oils (Kolsaraci et al, 2015). The
importance of oil plants in human and animal nutrition is
increasing in terms of the fat, protein, carbohydrate,
vitamin and mineral substances they contain. Although a
healthy individual needs 2500-3000 calories to carry out
his daily vital activities, it is known that 30-35% of these
calories come from fats. In this case, each individual
should consume approximately 23 kg of fat per year.
Oilseed plants are grown both as annuals and perennials.
Annual plants; are soybean, rapeseed, peanut, sunflower,
safflower, flax, oil turnip, camelina, sesame, castor oil and
crambe, while perennial plants are trees such as olive,
coconut, avocado, cocoa, palm and jojoba (Baydar and
Erbas, 2014).

While 58% of the world's oilseed demands come from
the production of soybean plants, 53% Tiirkiye's of
oilseed demands come from sunflower production.

However, the amount of oil consumption is increasing as
a result of the continuous increase in the population, and
the oil deficit is increasing day by day because the
demand for the amount of vegetable oil produced in
Tirkiye cannot be met. The oil shortage, which is
increasing due to the insufficient cultivation of oil crops,
is mitigated through the import of seeds and crude oil.
For these reasons, there is a serious foreign exchange
loss in Tirkiye. By increasing the current agricultural
potentials of oilseed plants, which are as strategic as
cereals, both the oil needs of Tiirkiye will be demands
and the capacities of oil factories will increase and great
contributions will be made to the oil sector (Arioglu et al.,
2010). Approximately 3.4 million hectares of land (TUIK,
2019) in Tirkiye are used as a fallow land and cannot be
utilized for alternative oil crops and oilseed meal, which
is needed for the development of livestock sector.

Soybean, which has 130 million hectares of cultivation
area, 381 million tons of production and an average yield
of 293 kg/da in the world, has a cultivation area of 135
thousand hectares and a production value of 150
thousand tons in Tiirkiye (USDA, 2022; TUIK, 2022).
Although soybean has the potential to be successfully
grown as a second product after wheat harvest in the
Aegean, Mediterranean and Southeastern Anatolia
regions of Tiirkiye, cultivation area and production are
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quite insufficient (Figure 1). An average of 3,000,000-
3,200,000 tons of soybean products are needed annually
and approximately 97% of this product is imported from
abroad (TURKIYEM-BIR, 2022) (Figure 1).

More than 90% of soybean production in Tiirkiye comes
from the provinces in the Mediterranean Region. The
country that produces the most soybeans in the world is
the USA. This country is followed by Brazil, Argentina
and China (TUIK, 2022; USDA, 2022). Although soybean
is the primary product among oilseeds in many countries
around the world and constitutes approximately 50% of
the total oilseed production, this rate is only 4% in
Tiirkiye. The most important feature of soybean is that it
provides more and cheaper protein per unit area than
other plant and animal feed sources. Soybean protein is
the closest protein to animal protein and has a very high
biological value. For this reason, soybean skim flour is
used as a protein source, especially in the rations of
poultry and ovine animals; as well as dairy cattle and
beef cattle. Soybean is mostly consumed as animal feed in
Tiirkiye (TEPGE, 2015).

The soybean plant (Glycine max L.) belongs to the legume
family and is an annual, summer plant. It contains 36-
40% protein, 26% carbohydrates, 18-24% oil and 8%
mineral substances and vitamins in its seeds. It has
different usage areas because it contains important
amino acids (Bellaloui et al, 2013; Bohn et al, 2014).
Although it is the plant that produces the most protein
per unit area, it is considered as an excellent plant for
animal feed, especially in the nutrition of poultry, since it
contains a remarkable protein in the pulp that remains
after the oil is removed from the seeds (Okcu et al,, 2007;
Yilmaz and Efe, 1998).

Tiirkiye has suitable climatic features for the cultivation
of oil crops with different characteristics. Researching
and identifying oilseed plants that can be grown in
different climate factors in order to close the existing oil
deficit in Tiirkiye and initiating production incentive
programs by increasing agricultural supports will
contribute to closing the oil deficit. As in all plants, the
most important factor affecting yield and yield
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characteristics in soybean is the determination of the
appropriate variety (Tuncturk et al, 2020). With the
provision of irrigation facilities of the Southeastern
Anatolia Project and the expansion of soybean cultivation
areas, there will be a parallel increase in production.
After this situation, it is thought that it will be used as
both the main product and the second product and the
rate in oilseed production will increase day by day. The
aim of this study is to determine the potential of different
soybean varieties to be grown under Batman conditions
as the main product.

2. Materials and Methods

The research was carried out in the trial area at Batman
University West Raman Campus in the 2018 growing
season. In the study, 7 different soybean varieties (Umut-
2002, Nova, Bravo, Asya, Ataem, Atakisi, Blaze) were
used as plant materials. The coordinates of the
experiment are: 37°78"' 73 20" North latitude and 41°06'
27 30" East longitude. The annual total precipitation
amount of the long-year average (UYO) in the growing
season of the region where the research was conducted is
40.63 mm, the average temperature is 16.382C, and the
average relative humidity is 41.3%. The total rainfall in
the growing season of 2018 was 30.70 mm, the average
temperature was 24.50 °C, and the average relative
humidity was 42.53% (Anonymous, 2018). The 7
different soybean varieties included in the study were
from Cukurova University, Faculty of
Agriculture, Department of Field Crops.

This study was carried out in a randomized block design
with three replications. Each plot consisted of four rows
with a width of 2.8 m and a length of 5.0 m. Sowing was
done by hand with 70 cm row spacing and 10 cm intra-
row spacing. 20 kg/da of 18-46-0 DAP
(Diamonyumfosfat) fertilizer was given to all parcels as a
spread and mixed into the soil with a rake. Due to
insufficient rainfall in June, July and August, the water
needed by the plant was met with irrigation water.
Irrigation was applied 6 times using of drip method.
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Figure 1. Distribution of soybean production by provinces in Tiirkiye.
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In the harvest, the remaining 2 rows were harvested by
removing the one row at the edge of the parcel and the
0.5 m section at the ends as the edge effect. In statistical
analysis, the values obtained from the trial results were
subjected to analysis of variance using the JMP (13.0) pro
package program according to the randomized blocks
trial design. The differences in the obtained data were
grouped by the LSD test. In addition, principal
component analysis (Principal Component Analysis, PCA)
(XLSTAT, 2021) was applied to the examined cultivars
and their characteristics. Heat map clustering (ClustVis)
and the DARwin-6 program were used to visualize and
differentiate the examined varieties and traits and to
determine the correlation between them.

3. Results and Discussion

3.1. Plant Height (cm)

According to the results of the variance analysis of the
plant height values obtained from the 7 different soybean
varieties included in the experiment, they were found to
be statistically significant. According to the results of the
study, it was determined that the plant height values
varied between 64.90-72.47 cm. The highest plant height
was obtained from the Umut-2002 variety with 72.47
and the lowest value was obtained from the Atakisi
variety with 64.90 cm (Table 1). The findings of plant
height in this study; are compatible with other findings
from other researchers including Ekinci (2019), 37.27-
98.67 cm; Cetin and Ozturk (2012), 58.4-66.8 cm;
Yildirim (2017), 63-94.85 cm; Gumus and Beyyavas
(2020) show that 41.20-104.83 cm. However, for plant
height, the obtained results was lower than the findings
by Erdogmus et al. (2007), 82.0-107.9 cm; Karaaslan
(2011), 108.7-138.8 cm; Bakal et al. (2016), 89.9-131.5
cm; Altinyuzuk (2017), 74.1-113.1 cm.

It was expected that the results to be obtained will differ
from each other due to the fact that the studies are
carried out in different ecological conditions and using
varieties with different characteristics.

3.2. Number of Branches (pieces/plant)

It has been shown that there is a significant variation in
the number of branches among the cultivars included in
the experiment. According to the results of the study, it

was determined that the number of branches varied
between 4.83-9.23 pieces/plant. The highest number of
branches was obtained from the Umut-2002 variety with
9.23 pieces/plant and the lowest value was obtained
from the Asya variety with 4.83 pieces/plant (Table 1).
Other researchers obtained similar results; for the
number of branches such as Cetin and Ozturk (2012),
4.8-6.9 pieces/plant; and even lower numbers such as
Acar (2015), 1.17-3.80 pieces/plant and Altinyuzuk
(2017) who obtained the number of branches varying
between 1.9 and 3.9 pieces/plant.

3.3. First Pod Height (cm)

According to the results of the variance analysis of the
first pod height values obtained from the 7 different the
soybean varieties included in the experiment, they were
found to be statistically significant. According to the
results of the study, it was determined that the first pod
height values varied between 10.70-15.20 cm. The
maximum height of the first pod was obtained from the
Atakisi variety with 15.20 cm and the lowest value was
obtained from the Nova variety with 10.70 cm (Table 1).
Findings of the first pod height obtained from the study
was in the range of data obtained by; Karaaslan et al.
(1999), 10.0-12.9 cm; Karaaslan (2011), 9.2-15.4 cm;
Sabanci (2013), 12.68-18.13 cm in Aydin. However,
Tungtiirk (2020) determined that 15.6-21.2 cm is lower
than the findings obtained.

3.4. Number of Pods per Plant (pieces)

According to the results of the variance analysis of the
pod number values obtained from the 7 different
soybean varieties included in the experiment, they were
found to be statistically significant. According to the
results of the study, it was determined that the number of
pods per plant varied between 31.27-49.23 pieces The
highest number of pods per plant was obtained from the
Asya variety with 49.23 pieces and the lowest value was
obtained from the Ataem variety with 31.27 pieces
(Table 1).

In the studies conducted with the number of pods per
plant, Karaaslan (2011), 51.2-70.6 pieces; Acar (2015),
32.17-72.10 pieces; Altinyuzuk (2017) determined that it
varies between 45.7-94.9 pieces.

Table 1. Sources of variance and significance levels for the analyzed features

Plant Number of First pod Number of pods Number of Seed 0il content
Variety height branches height per plant (pieces) seeds per pod yield (%)

(cm) (pieces/plant) (cm) (pieces/plant) (kg/da)
Asya (G1) 69.27b 4.83¢ 11.76b¢ 49.232 27.22 554.44~ 20.88v
Blaze (G2) 68.77b¢ 6.57> 11.8bc 41.20° 25.77abe 534.23 19.40bc
Bravo (G3) 65.86¢ 4.87¢ 14.22 35.37¢ 26.420 467.79 24.832
Ataem (G4) 65.374 4.93¢ 12.77> 31.264 24.47¢ 464.87 23.73a
Atakisi (G5) 64.90d 8.93a 15.22 36.97¢ 26.072b 425.51 21.19>
Nova (G6) 67.23bcd 7.43b 10.70¢ 36.87¢ 25.30bc 349.04 17.82¢
Umut-2002 (G7) 72.472 9.232 14.92 36.93¢ 26.06% 244.05 19.40bc
CV (%) 2.64** 8.1%* 5.53** 3.12%* 3.11* 5.87** 6.52%*
**P<0.01; *P<0.05.
BS] Agri / Mehtap ANDIRMAN and Nurettin BARAN 375
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3.5. Number of Seeds per Pod (pieces/plant)

The number of seeds in the pod obtained from the 7
different soybean varieties included in the experiment
was found to be statistically significant according to the
results of the analysis of variance. According to the
results of the research, it was determined that the
number of seeds in the pod varied between 24.47-27.2
pieces/plant. The highest number of seeds per pod was
obtained from the Asya variety with 27.2 pieces/plant,
and the lowest value was obtained from the Ataem
variety with 24.47 pieces/plant (Table 1).

3.6. Seed Yield (kg/da)

According to the results of the variance analysis of the
seed yield values obtained from the 7 different soybean
varieties included in the experiment, they were found to
be statistically significant. According to the results of the
study, it was determined that the seed yield values varied
between 244.053-554.44 kg/da. The highest seed yield
was obtained from the Asya variety with 554.44 kg/da
and the lowest value was obtained from the Umut-2002
variety with 244.053 kg/da (Table 1).

One of the most important conditions for the sustainable
and economical production of oilseed plants is a high
seed yield per unit area. Because there are two important
goals in the production of oilseed plants. In the first
place, the oil yield per unit area must be high as possible,
and in the second place a very high pulp yield per unit
area must be obtained. In order to achieve these goals,
the most important condition is to obtain a very high
seed yield per unit area (Gecit et al., 2009).

Other researchers, in their studies on seed yield obtained
varying results as follow; Tayyar and Gul (2007), 189.0-
330.2 kg/da in Canakkale conditions; Karaaslan (2011),
187.1-287.1 kg/da; Arioglu et al. (2012), 275.2-367.4
kg/da; Cetin and Ozturk (2012), 192-251 kg/da in Konya
conditions; Acar (2015), 128-239 kg/da in Bingol
conditions; Bakal et al. (2016), 321-463 kg/da;
Altinyuzuk and Ozturk (2017), 395-489.9 kg/da in
Cukurova conditions; Ozturk (2019), in the study
conducted in Sirnak ecological conditions, 232.57-376.25
kg/da; Tuncturk et al. (2020), 170.51-214.15 kg/da;
Sengoz and Arslan (2022) determined that it varies
between 206.22-269.41 kg/da in Sanliurfa ecological
conditions.

While the seed yield values obtained from this study
were in line with the data obtained by some researchers
above, they were found to be inconsistent with other
findings.

New varieties that are superior in terms of yield and
agricultural developed through
breeding studies (Nyirahabimana et al, 2022). It is
known that the new lines or varieties developed give

characteristics are

different results in different ecological conditions.
Therefore, regional adaptation studies are especially
important for new varieties or lines.

3.7. 0il Content (%)

According to the results of the analysis of variance of the
oil ratio values obtained from the 7 different soybean

varieties included in the experiment, they were found to
be statistically significant. According to the results of the
study, it was determined that the fat content values
varied between 17.82-24.83 %. The highest oil content
was obtained from Bravo variety with 24.83 % and the
lowest value was obtained from Nova variety with
17.82% (Table 1). While the oil content values obtained
from this study were in line with the data obtained by
Ozturk (2019), 19.90-21.23% and Ozturk et al. (2021),
between 18.29-24.81%, whereas the fat ratio values by
Bakal et al. (2021), were found to be inconsistent with
the findings of 16.8-17.4%

The reason why the parameter values examined in the
study are different from the findings of Bakal et al.
(2021), is that different varieties and lines, were grown
using different agricultural practices during the
cultivation period. As well as the climatic factors were
different and laboratory conditions of the analyzed
materials varied.

3.8. PCA Graph of Heatmap Clustering and Examined
Parameters

In the research, a heat map graph was created to
interpret the relationships between parameters,
applications and similarity between parameters. It has
been determined that the investigated parameters occur
in two different main clusters and subgroups occur in
each main cluster.

In the first main cluster these parameters were included;
SY (Seed yield), PH (Plant height), NP (Number of pods)
and NGP (Number of grains per pod). In the second main
cluster, parameters such as; OR (Oil content), NB
(Number of branches), and FPH (First pod height) were
included (Figure 2). According to the heatmap clustering
and PCA plot, the subgroups show a high level of
correlation (Figure 2 and 3).

Also, the variation between traits explained 36.13% of
PC1; and 29.21% of PC2. According to the PCA analysis,
Umut-2002 (G7) cultivar is the most ideal variety in
terms of features in the first group (NB), and Asya (G1) is
the best variety in terms of features in the second group
(NP, OR and NGP). In addition, it is understood that Blaze
(G2) and Atakisi (G5) cultivars did not stand out in terms
of any traits examined in the study, while Nova (G6),
Ataem (G4) and Bravo (G3) cultivars gave values close to
the trial average in all traits (Figure 3).

The DARwin analysis graph confirmed the results of the
heat map clustering and it was determined that there
were 2 different main groups (A and B) in terms of
varieties. The main group A; contains Asya (G1), Blaze
(G2), Bravo (G3), Ataem (G4) and Atakisi (G5), while in
the main group B; Nova (G6) and Umut-2002 (G7)
varieties were included. In addition, main group A
formed 2 subgroups. In the subgroup Al; it consisted of
Asya (G1) and Ataem (G4) cultivars, and in subgroup AlJ,
consisted of Blaze (G2), Bravo (G3) and Atakisi (G5)
cultivars (Figure 4). The main purpose of the DARwin
analysis program was to determine the morphological
relationship between the varieties.
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4. Conclusion

In order to increase the production and cultivation area
of the soybean plant, which is of great importance to
meet the vegetable oil requirement in Tirkiye, it is
necessary to determine the ecologies in which the
improved varieties can provide the best adaptation in
terms of yield. Each variety in different climatic
conditions (humidity, temperature, precipitation, etc.).
Ecological conditions affect the adaptation of varieties
and seed yield. For this reason, in order to obtain high
seed yield, it is necessary to determine the varieties that
are least affected by climatic factors during the year and
to pay attention to these varieties.

With the researches carried out in the Southeastern
Anatolia Region recently, the soybean plant has been
tried to be introduced and popularized in this region. In
this study, which was carried out in order to determine
the suitability of the soybean plant for cultivation as the
main product in irrigable agricultural lands in Batman
province and to determine the variety; It has been
determined that soybean can be successfully grown as
the main product in Batman province, “Asya” in terms of
seed yield and “Bravo” varieties in terms of oil content
are among the varieties that can be recommended for
local conditions with both high seed yield and high oil
rate.

Considering that the world soybean yield is 293 kg/da it
is an indication that soybean farming can be done in
Batman since we have soybean varieties that can reach
approximately twice the world average in terms of yield.
For this reason, it has been concluded that the soybean
varieties used in the research can be successfully grown
as the main product in Batman Province conditions in
terms of growing time and yield values and the “Asya”
variety is the most suitable variety. In addition, it was
determined that the results of the heatmap clustering,
PCA and DARwin plots and the grouping of the
relationships between traits and
cultivars*traits were confirmed.

cultivars,

Soybean plant is from the legumes family and it
contributes to the yield of plants such as wheat, cotton
and corn that will be planted after it, since it transforms
the free nitrogen in the air into useful soil.

It is estimated that this study will shed light on other
research to be carried out in Batman and the soybean
agriculture that is expected to develop in the region. As a
result of the repetition of similar studies in larger areas
in the coming years, it will be possible to mobilize the
people of the region for soybean production if the use of
varieties determined to be productive and of high quality
is encouraged.

Author Contributions

The percentage of the author(s) contributions is present
below. All authors reviewed and approved final version
of the manuscript.

M.A. N.B.
C 50 50
D 50 50
S 50 50
DCP 50 50
DAI 50 50
L 50 50
w 50 50
CR 50 50
SR 50 50
PM 50 50
FA 50 50

C=Concept, D= design, S= supervision, DCP= data collection
and/or processing, DAI= data analysis and/or interpretation, L=
literature search, W= writing, CR= critical review, SR=
submission and revision, PM= project management, FA= funding
acquisition.

Conflict of Interest
The authors declared that there is no conflict of interest.

Ethical Consideration

Ethics committee approval was not required for this
study because of there was no study on animals or
humans.

References

Acar F. 2015. Determination of yield and yield components of
some soybean (Glycine max. L) cultivars in eastern transition
region. MSc Thesis, Bingél University, Institute of Science,
Department of Field Crops, Bingol, Tiirkiye, pp: 76.

Altinyuzuk H, Ozturk O. 2017. Soybean cultivars in Cukurova
period II. review of yield and quality as a product. Selguk ]
Agri Food Sci, 31(3): 101-110.

Anonymous, 2018.
https://tr.weatherspark.com/h/y/148778/2018/2018-y%
C4%B11%C4%B1-1%C3%A7in-at-Batman-Airport-
T%C3%BCrkiye-Historic-Weather-Forecast#Figures-
ObservedWeather (accessed date: May 12, 2018).

Anonymous,
https://cografyahocasi.com/haritalar/turkiye-soyya-
fasulyesi-uretimi-harita-2020.html (accessed date: May 15,
2022).

Arioglu H, Ozyurtseven S, Gulluoglu L. 2012. Determination of
oil yield and fatty acid content of some soybean [Glycine max
(L.) Merr] cultivars grown under second crop conditions-II,
Cukurova Univ ] Agri Fac, 27(2): 1-10.

Arioglu HH, Kolsarici O, Goksu AT, Gulluoglu L, Arslan M,
Caliskan M, Sogut T, Kurt C, Arslanoglu F. 2010. Opportunities
to increase oil crops production. Agricultural Engineering VII.
Technical Congress, January 11-15, 2010, Ankara, Tiirkiye,
pp: 361-376.

Bakal H, Arioglu H, Gulluoglu L, Kurt C, Onat B. 2016.
Determination of important and quality
characteristics of some soybean varieties grown under
second crop conditions. Jof Field Crops Central Res Instit,
25(2): 125-130.

2022.

agronomic

BS] Agri / Mehtap ANDIRMAN and Nurettin BARAN 378



Black Sea Journal of Agriculture

Bakal H, Bagirkan O, Arioglu H. 2021. The effects of mechanical
damage on seed and some properties during the peak growth
process of soybean plant grown in the second crop. Mustafa
Kemal Univ Jof Agri Sci, 26(1): 117-127.

Baydar H, Erbas S. 2014. Oil Crops Science and Technology.
Siileyman Demirel University Press, Isparta, Tirkiye, pp: 247.

Bellaloui N, Hu Y, Mengistu MA, Abel CA. 2013. Effects of foliar
boron application on seed composition, cell wall boron, and
seed 815N and 813C isotopes in water-stressed soybean
plants. Front Plant Sci, 4; 1-12. DOI:
10.3389/fpls.2013.00270.

Bohn T, Cuhra M, Traavik T, Sanden M, Fagan ], Primicerio R.
2014. Compositional differences in soybeans on the market:
Glyphosate accumulates in Roundup Ready GM soybeans.
Food Chem., 153: 24-50.

Cetin SH, Ozturk 0. 2012. The effect of different phosphorus
doses on yield and yield components in soybean. ] Agri Sci
Res, 1: 157-161.

Ekinci MT. 2019. Determination of yield and quality values of
some soybean varieties under main and second crop
conditions in Batman conditions. MSc Thesis, Van Yiuiziincu Yil
University, Graduate School of Natural and Applied Sciences,
Department of Field Crops, Van, Tiirkiye, pp: 77.

Erdogmus M, Arslan D, Olgun H. 2007. Comparison of the
performances of some soybean varieties in organic and
traditional growing systems. 1st National Oilseed Plants and
Biodiesel Symposium, May 28-31, 2007, Samsun, Tiirkiye, pp:
68.

Gecit HH, Ciftci CY, Retirer Y, Ikikkarakaya S, Adak MS, Ekiz H,
Altinok S, Sancak C, Sevimay CS. Kendir H. 2009. Field Crops.
Ankara University Faculty of Agriculture Publication No:
1569, Ankara, Tiirkiye, pp: 521.

Gul S. 2018. The effect of organic fertilizer applications on yield
components and some quality criteria in soybean (Glycine
max (L.) Merr.) grown as a crop. MSc Thesis, Ondokuz Mayis
University Graduate School of Natural and Applied Sciences,
Department of Field Crops, Samsun, Tiirkiye, pp: 79.

Gumus Z, Beyyavas V. 2020. Some soybean [Glycine max L.
Merill] possibilities of cultivation of varieties as second crop
in Mardin province ecological conditions. ADYUTAYAM ],
8(2): 44-51.

Karaaslan D, Sogut T, Sakar D. 1999. Possibilities of growing
some soybean varieties as second crop in Diyarbakir
irrigated conditions. Tiirkiye 3rd Field Crops Congress,
November 15-18, 1999, Adana, Tiirkiye, pp: 35-39.

Karaaslan D. 2011. Determination of yield and quality criteria
of some soybean lines in Diyarbakir second crop conditions. ]
Harran Univ Fac Agri, 15(3): 37-44.

Kolsaraci O, Kaya KD, Goksoy AT, Arioglu H, Kulan EG, Day S.
2015. New searches in oilseed production. Agricultural
Engineering VIII. Technical Congress, January 10-13, 2015,
AnkKara, Tiirkiye, pp: 401-425.

Nyirahabimana F, Shimira F, Baran N. 2022. Recent
biotechnological improvement for drought stress tolerance in

soybean. In: Karaman M, Baran N, Andirman M. (Eds.).
Investigation of Economically Important Strategic Products in
Field Crops, Iksad Publications, Ankara, Tirkiye, pp: 213-226.

Okcu M, Tozlu E, Pehluvan M, Kaya C, Kumlay M, Dizikisa T.
2007. A study on the adaptation of different soybean (Glycine
max L.) varieties in Erzurum Pasinler ecological conditions.
1st National Oilseed Crops and Biodiesel Symposium, May
28-31, 2007, Samsun, Tirkiye, pp: 219-224.

Ozturk F, Kizilgecit F, Konuralp Elicin A. 2021. In the conditions
of Sirnak province, the soybean plant in II. Investigation of
the possibilities of cultivation as a product. Turkish ] Nature
Sci, 10(1): 190-198.

Ozturk F. 2019. The evaluation of the yield and yield
components of seven soybean (Glycine Max. L. Merill.)
genotypes grown as a second crop under Sirnak condition. Int
] Agri Environ Food Sci, 3(2): 54-57.

Ozturk O, Akinerdem F, Gonulal E. 2000. The effect of different
planting times and row spacing on yield and yield
components in Safflower (Carthamus tinctorius L.). Selcuk
Univ Fac Agri], 14(21): 142-152.

Sabanci 1. 2013. Effects of different planting systems on yield
and some agronomic characters in corn-soybean co-
production. PhD Thesis, Adnan Menderes University,
Institute of Science, Field Crops Department, Aydin, Tirkiye,
pp: 123.

Sengoz ME, Arslan H. 2022. The effect of different sowing
frequency on yield and yield components in second crop
soybean (Glycine max L. Merrill) agriculture. ISPEC ] Agri Sci,
6(4): 842-851.

Tayyar S, Gul MK. 2007. Performance of some soybean (Glycine
max (L) Merr.) genotypes as main crop under Biga
conditions. ] Agri Sci, 17: 55-59.

TEPGE. 2015. Directorate of Agricultural Economy and Policy
Development Institute. Status and Forecast Soy 2015/2016.
Publication No: 259, Ankara, Tiirkiye.

TUIK. 2019.  Turkish Statistical Institute. URL:
http://tuik.gov.tr/ (accessed date: December 12, 2022).

TUIK. 2022.  Turkish Statistical Institute. URL:
http://tuik.gov.tr/ (accessed date: December 17, 2022).

Tuncturk M, Baris M, Sogut T. 2020. The effect of sowing time
treatments on yield and yield characteristics of some soybean
(Glycine max (1.) merrill) cultivars. ISPEC ] Agri Sci, 4(4): 717-
731.

TURKIYEM-BIR. 2022. Turkish Feed Manufacturers Association.

USDA. 2022. United State Department of Agriculture, Foreign
Agricultural Service.

Yildirim A. 2017. Determination of yield and agronomic
characteristics of some soybean varieties and lines under
second crop conditions in the Aegean region. MSc Thesis. Ege
University, Institute of Science, Department of Field Crops,
{zmir, Tiirkiye, pp: 83.

Yilmaz HA, Efe L. 1998. Some Soybean [Glycine max (L.) Merill]
varieties in Kahramanmaras conditions. Turkish ] Agri Forest,
22(2): 135-142.

BS] Agri / Mehtap ANDIRMAN and Nurettin BARAN 379



