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Production Systems

Yield and seed quality of some soybean (Glycine max. L) varieties, cultivated in Osmaniye
region, Turkey

F.F. Asik*, R. Yildiz

Oil Seeds Research Institute, 80950 Osmaniye, Turkey

(Manuscript received 21 May 2018; accepted for publication 2 August 2018)

Abstract. This study was carried out to determine yield and seed quality of 14 soybean varieties (Blaze, Ataem-7, Bravo, llksoy, Cetinbey, Nova, Atakisi,
Cinsoy, Adasoy, Umut-2002, Ttrksoy, Arisoy, HA.16-21 and SA-88), conducted with 3 replicates, according to the Randomized Block Experimental Design in
the Osmaniye region, Turkey during 2016 growing season. Plant height, seed number per pod, first pod height, number of branches per plant, number of pods
pernode, number of pods per plant, harvest index, protein content, oil content, hundred seed weight, seed yield and fatty acid composition were the parameters
examined. It was found that the controlled parameters values at different soybean varieties ranged as follows: plant height — between 69.47cm (Blaze) and
101.83cm (HA.16-21); number of seeds per pod - between 1.82 units/pod (Adasoy) and 2.21 units/pod (Blaze); first pod height — between 13.10cm (Blaze) and
22.53 cm (Umut-2002); number of branches per plant — between 1.07 units/plant (HA.16-21) and 3.00 units/plant (Nova); number of pods per node — between
2.43 units/node (Umut-2002) and 4.81 units/node (Adasoy); number of pods per plant — between 27.40 units/plant (Umut-2002) and 47.73 units/plant
(Adasoy); Harvest Index values — between 43.99% (HA.16-21) and 54.72% (Ataem) - 55.42% (Blaze); protein content — between 36.09% (Nova) and 39.17%
(Cetinbey); oil content— between 15.71% (Blaze) and 19.73% (Tiirksoy) - 19.82% (Arisoy); 100 seed weight— between 12.54g (Arisoy) and 19.18g (Cetinbey);
seed yield — between 2470.41 kg/ha (Ansoy) and 3280.03 kg/ha (Adasoy); acid composition values: palmitic acid — from 9.97% (Tirksoy) to 11.47%
(Cetinbey); stearic acid — from 3.82% (Ataem-7) to 4.38% (Tiirksoy); oleic acid — from 22.39% (Bravo) to 28.14% (Getinbey); linoleic acid — from 47.30%
(Cetinbey) to 53.26% (Ataem-7) and linolenic acid - from 5.49% (Tiirksoy) to 6.88% (Bravo). The soybean varieties tested showed different advantages over
the individual parameters: in terms of seed yield - Adasoy (3280.03 kg/ha) and Atakisi (3260.60 kg/ha) varieties; in terms of protein content - Getinbey (39.17%)
followed by SA-88 (38.55%) genotype; in terms of oil content - Tiirksoy variety (19.82%) followed by Arisoy (19.73%) variety; in terms of fatty acid composition
the results are very diverse.

Keywords: soybean, varieties, yield, protein, oil, JUMP software

Introduction the major soybean producers in the world. Today, soybean
agriculture is most developed in the USA and it is one of the most

Soybean (Glycine max. L.) is one of the most widely adopted ~ Widely grown products in the world (Oner, 2006).
grain legumes in the world. It originated from East Asia but it is well Soybean has sowing area 38 thousand hectares and
adapted to tropical, subtropical and temperate regions of the world. ~ production 165000t in Turkey (TUIK; 2016). Soybean production in
Soybean has an important place in the feeding of humans and ~ Turkey is approximately 80% of the second crop in the Cukurova
animals. Seeds are important for both protein meal and vegetable ~ "egion. For economic soybean farming, besides cultural processes,
oil. Soybean seeds contain 40-42% good quality proteinand 18-22%  the selection of appropriate varieties is also important. For this
oil, depending upon genetic and environmental factors (Krishnan, purpose, the recognition of the plant characteristics of varieties and
2000). Due to rich in best quality protein, itis regarded as ‘the meat ~ Yield potential must be determined. Thus, the preliminary
that grows on plant”. Soybean plant is classified as oilseed rather ~ information will be available about the types and varieties and
than pulse crop as approximately 85% of the world's soybean cropis ~ "ecommended to field trials to register (Gopurand Oglakgi, 1997).
processed into soybean meal and vegetable oil (Hamakareem et al., It is essential to study the contribution of various yield
2015). parameters, for the proper understanding of seed yield performance

Soybean meal contains |ow_grade Ce”uk)se7 when Compared to of any crop cultivar. The ObjeCtive of this StUdy was to evaluate the
other oilseed meal, therefore has a particular importance for feeding ~ a@daptation and yield potential of different soybean varieties and to
the animals (Ariolu, 2007). Thanks to the rhizobium bacteria living ~ determine their viability as alternative crops in Osmaniye region,
in soybean roots, the free nitrogen of the air is bound to the soil. For Turkey.
this reason, both the plant that will be planted after it leaves a rich
field of nitrogen and also meets its own nitrogen demand (Engin and

Arioglu, 1982). The world production is approximately 306.52 million Material and methods
tons (FAQ, 2014). The genetic origin of soybean (Glycine max L.) is
mainly Far East countries such as China and Korea. The United This study was carried out in order to evaluate yield and yield

States, Brazil, Argentina, China, India, Paraguay and Canada are components of soybean varieties (Glycine max. L.) in the Oil Seed

* e-mail: ferrinferda.asik@tarim.gov.tr
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Table 1. Monthly mean values of air temperature, precipitation and relative humidity in Osmaniye region, 1994-2016

Months Temperature Total precipitation Relative humidity 10 cm Soil
(°C) (mm) (%) temperature (°C)

2016 1994-2016 2016 1994-2016 2016 1994-2016 2016

June 26.3 23.23 9.3 36.08 62.2 55.63 314

July 28.7 28.00 0.8 12.01 65.1 65.75 36.5

August 29.2 27.32 10.0 7.48 66.8 61.82 36.2

September 24.8 2411 79.1 35.33 60.8 58.66 311

October 214 20.48 0.6 69.15 55.4 60.60 254

Research Institute, Osmaniye region, Turkey during the 2016
growing seasons. Fourteen soybean varieties, Blaze, Ataem-7,
Bravo, Ilksoy, Cetinbey, Nova, Atakisi, Cinsoy, Adasoy, Umut-2002,
Trksoy, Arisoy, HA.16-21 and SA-88 were tested.

The main meteorological parameters in the region for the period
1994-2016 are characterized with average air temperature between
20.48 and 28.00°C; average total precipitation between 7.48 and
69.15mm; average relative humidity between 58.66 and 65.75% and
10cm soil temperature in 2016 between 25.4 and 36.5°C (Table 1).

This study was laid out in a randomized complete block design
(RCBD) and each treatment was replicated three times. The plot
size was 14.0 m’ (2.8 x 5.0m) and each plot had four rows. The crop
was sown by hand during second week of June. Before planting, all
seeds were inoculated with Rhizobium bacteria. Row distance is
70cm and plant-to-plant distance - 5¢cm. Before planting, 200 kg/ha
of DAP fertilizer was applied. Traflen (trifluralin) was applied at 2.0
L/ha before planting for weed control. Weeds were removed by
hoeing, after 1* irrigation. Irrigation was applied as needed to keep
plants from showing water deficit stress. All other agronomic
practices were kept uniform among treatments applied. Harvest was
done by plot combine in October (Figure 1).

Plant height, seed number per pod, first pod height, number of
branches per plant, number of pods per node, number of pods per
plant, harvest index, protein content, oil content, hundred seed
weight, seed yield and fatty acid composition were examined in this
study. Nitrogen was determined by the micro Kjeldahl technique on
seed samples for each treatment. Total protein content (Nx6.25) was
calculated. In the Soxhelet device, by the results of dissolution of the
seeds in ether oil content was calculated. Oil samples were given to
read on the Gas Chromatograph. HPLC was analyzed and thus the
amount of essential fatty acids was determined as percentage (%).

Figure 1. General view of soya experiment area: a) at the beginning; b) at the end

Forfat, protein content and fatty acids 42 samples were analyzed.

The data thus collected were performed on JUMP software.
The analysis of variance technique and treatment means were
compared using LSD test at 5% level of probability.

Results and discussion

Statistically significant differences (P<0.05) were present for
soybean varieties on yield and quality parameters presented in
Tables 2 and 3. The plant height varied significantly among varieties
(Table 2). The tallest plant height (101.83cm) was observed at
HA.16-21. The result confirmed the data found by Bakal et al. (2016)
for this parameter and variety. The lowest plant height was found in
Blaze variety (69.47cm). The first pod heights ranged from 13.10cm
(Blaze) to 22.53cm (Umut-2002) (Table 2). In order to minimize
harvestlosses the first pod height is an important feature to consider.
Therefore, in the cultivation of soybean, the height of the first pod
should be high in order to minimize harvestlosses.

Gopur et al. (2009) established that the lowest plant heights
were 63.7cm and the highest plant height - 96.8cm. Karasu et al.
(2002) reported that plant heights varied between 77.3 and
136.1cm, and the first pod heights changed from 14.1cm to 23.7cm.
These results are consistent with the results of our research. The
highest number of seeds per pod were obtained from variety Blaze
(2.21 units/pod) and Arisoy (2.19 units/pod), while the lowest
number of seeds per pod was found in variety Adasoy (1.82
units/pod). These results are in agreement with the study conducted
by Karasu et al. (2002). The number of branches per plant differed
significantly among varieties (Table 2).
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Table 2. Results for some productive parameters of the different soybean lines and varieties

Variet Plant height Number of seed per pod First pod Number of branches
aney (cm) (units/pod) height per plant
(cm) (units/plant)
Blaze 69.47 2.21° 13.10° 1.73%
Ataem-7 92.27 * 2.04 18.70 ** 1.33°¢
Bravo 83.77 > 1.99 > 19.77* 2.33%
iksoy 72.77°% 1.97 > 16.03 167"
Cetinbey 79.37 ** 1.92 % 18.63 ** 1.93%
Nova 83.50 ™ 1.91 % 18.83 ** 3.00°
Atakisi 85.63 ™ 1.92 20.63* 297°
Cinsoy 86.23 ™ 1.99 > 21.07* 143°
Adasoy 81.17 « 1.82° 17.13" 1.30¢
Umut-2002 91.50 ** 215% 2253° 167"
Tirksoy 96.27 * 2.07* 22.03° 2.27*
Arisoy 79.30 “* 2.19° 19.07 ™ 1.50°¢
HA.16-21 101.83° 209" 2143° 1.07°
SA-88 90.17 ** 1.86 % 18.73* 293%
Average 85.23 2.01 19.12 1.94
LSD (%5) 13.93 0.19 4.02 1.29

*Means followed by the same letter are not significantly different at P<0.05, using the LSD test

Table 3. Results for number of pods per node,
the number of pods per plant and harvest index of different
soybean lines and varieties

Variety Number of pods  Number of pods Harvest
per node per plant index
(units/node) (units/per plant) (%)
Blaze 3.01% 3850 55.42
Ataem-7 250° 3463 54.72
Bravo 2.86™ 3470 47.12
ilksoy 2.69" 31.97° 49.72
Cetinbey 2.96™ 3363 46.66
Nova 3.55"% 38.50 49.75
Atakisi 3.27™ 36.03° 51.30
Cinsoy 3.34" 36.30 48.74
Adasoy 481° 47.73° 48.90
Umut-2002 243° 27.40° 46.79
Tarksoy 3.82% 40.27° 51.52
Arisoy 2.88" 31.43° 45.78
HA.16-21 262° 32.10° 43.99
SA-88 3.56 40.97°* 49.21
Average 3.16 36.01 49.26
LSD (%5) 117 15.18 13.91

*Means followed by the same letter are not significantly different
at P<0.05, using the LSD test
**Harvest index is not significant at P<0.05 using the LSD test
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Nova (3.00 units/plant) and Atakisi (2.97 units/plant) varieties
gave the highest values for number of branches per plant, while
HA.16-21 gave the lowest value for number of branches per plant
(1.07 units/plant). Copur et al. (2009) found that number of branches
per plant ranged between 1.47 and 3.15. Rasaily et al. (1986)
established similar results and recorded considerable genotypic
variability for number of branches per plant. Soybean variety Adasoy
(4.81 units/node) produced the highest number of pods per node,
but the lowest number of pods per node (2.43 units/node) was
observed in soybean variety Umut-2002. The number of pods per
plant ranged from 31.43 (Arisoy) to 47.73 (Adasoy). These results
corresponded with the results of Isler et al. (1997), Yilmaz and Efe
(1998) and Karasu et al. (2002). The differences between the
harvest index values of soybean varieties were found to be
statistically insignificant while the differences between 100 seed
weights were found to be statistically significant (Tables 3 and 4).

Protein content of soybean varieties ranged between 36.09-
39.17% in 2016 (Table 4). Maximum protein content was observed
for Cetinbey (39.17%) variety followed by SA-88 (38.55%)
genotype. The lowest protein content was observed for the Nova
(36.09%) genotype. Bakal et al. (2016) reported that protein content
in soybean varieties ranged between 36-38%. Oil content of
soybean genotypes ranged from 15.71 to 19.82%. Maximum oil
content was observed for the Tirksoy (19.82%) followed by Arisoy
(19.73%) genotypes. The lowest oil content was found for Blaze
(15.71%) variety followed by Nova (15.92%) and Cetinbey (15.72%)
genotypes (Table 4). Wolf et al. (1982) underlined that oil and protein
content of soybean seed is affected by the growth temperature,
protein and oil content vary in a inverse relation with changes. These
results are in agreement with the study carried out by Ali etal. (2013).



Table 4. Yield, 100 seed weight, protein and oil content at different soybean lines and varieties

. Protein content Oil content 100 Seed weight Seed yield
Variety (%) (%) (@) (kg/ha)
Blaze 37.65* 15.71° 14.99 2930.72**
Ataem-7 37.89* 18.88" 15.18 3010.89 **
Bravo 37.84 % 17.83° 15.26" 2500.50 °
iksoy 37.83%* 17.46° 15.02 3040.40 **
Cetinbey 3917° 15.74° 19.18° 2830.63
Nova 36.09° 15.92° 14.94 " 3000.23*
Atakisi 37.97%* 18.84° 14.04 3260.60 *
Cinsoy 3846 17.18 ¢ 15.40™ 2910.45 *°
Adasoy 36.95 " 17.46° 15.04 3280.03°
Umut-2002 37.23™ 17.59° 16.70° 2910.43 *°
Tiirksoy 37.53 ™ 19.82° 15.30 3000.79 **
Arisoy 37.84* 19.73° 12.54° 2470.41°
HA.16-21 36.55 16.43 “ 15.64 2900.45 "
SA-88 38.55 % 16.42° 13.94 2980.77 **
Average 37.68 17.50 15.23 2911.28
LSD (%5) 0.77 1.73 2.19 37.41

*Means followed by the same letter are not significantly different at P<0.05, using the LSD test

Table 5. The mean fatty acid composition of different soybean lines and varieties

Variety Palmitic acid (16:0) Stearic acid (18:0) Oleic acgid (18:1) Linolenic acid (18:2) Linolenic acid (18:3)
(%) (%) (%) (%) (%)
Blaze 10.73* 446 24.70" 50.86 " 6.15°
Ataem-7 10.85° 3.82° 22.58" 53.26° 6.58%
Bravo 10.96 ™ 403" 2239° 52.43°" 6.88°
llksoy 1317 416 26.05° 49.08 6.01°
Getinbey 47" 409" 28.14° 47.30° 5.60
Nova 11.06 447 23.90 51.05" 6.46
Atakisi 10.38™ 409" 22.69° 52.92% 6.82°
Cinsoy 11.25% 399° 2335° 5169 659
Adasoy 10.43" 399° 2454 5120 630
Umut-2002 11.29* 423 % S 5065 612
Tirksoy 9.97° 4.38° 27.97° 48.90° 5.49"
Ansoy 1068 * 420% 24.68" 49.80* 6.15
HA.16-21 10.11% 412* 2441° 51.94* 6.30*
SA-88 1088 418> 275" 52.26 * 6.70°
Average 10.79 4.12 24.48 50.96 6.30
LSD (%5) 0.41 0.23 1.57 2.12 043

*Means followed by the same letter are not significantly different at P<0.05, using the LSD test
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Some authors determined that 100 seed weight values
changed in different borders: 12.97-15.81g (isler etal., 1997), 10.25-
12.30g (Yilmaz and Efe, 1998) and 14.5-15.6g (Yilmaz, 1999). The
difference between the varieties referring to 100 seeds weight is due
to the different genotypes and their influence on the environment at
different levels. Statistically significant differences were found
between seed yields of soybean cultivars in the study (Table 4).
Seed yield is of prime concern to soybean growers (Ali et al., 2013).
It was observed that seed yield ranged between 2470.41-3280.03
kg/ha among different soybean varieties. Maximum seed yield was
observed in Adasoy (3280.03 kg/ha) while the minimum seed yield
was showed by Arisoy (2470.41 kg/ha) and Bravo (2500.50 kg/ha)
soybean varieties. Yilmaz and Efe (1998) reported that seed yield
ranged between 2340.0-3945.2 kg/ha. These results are consistent
with the results of this study.

According to Turkish Food Codex (2014/53), oil of common
soybean consists of 8.0-13.5% palmitic (16:0), 2.0-5.4% stearic
(18:0), 17.0-30.0% oleic (18:1), 48.0-59.0% linoleic (18:2), and 4.5-
11.0% linolenic acid (18:3) (Anonymous, 2014). Among all the lines
and varieties, the highest palmitic acid content (11.47%) is found at
Cetinbey soybean variety while the lowest is measured at Tlrksoy
(9.97%) (Table 5). The highest stearic acid content (4.38%) was
given by Tiirksoy soybean variety while the lowest was found at
Ataem-7 (3.82%) cultivar. The oleic acid content of soybean
genotypes changed between 22.39% (Bravo) and 27.97%
(Tlrksoy) - 28.14% (Cetinbey). The highest linoleic acid content was
measured in soybean variety Ataem-7 (53.26%), while the lowest
one - in Cetinbey (47.30%), respectively. The linolenic acid content
of the cultivars changed from 5.49 to 6.88%. The highest linolenic
acid content has been detected in soybean varieties Bravo (6.88%)
and Atakisi (6.82%), and the lowest - in soybean varieties Turksoy
(5.49%) and Cetinbey (5.60%), respectively.

Conclusion

It was found that soybean seed yield of the tested varieties
changed between 2470.41 kg/ha and 3280.03 kg/ha. Out of all the
varieties, soybean varieties Adasoy (3280.03 kg/ha) and Atakisi
(3260.60 kg/ha) performed best with respect to seed yield, while the
Arisoy (2470.41 kg/ha) and Bravo (2500.50 kg/ha) soybean
varieties were inferior to all other varieties. Maximum protein content
was observed in Cetinbey variety (39.17%) followed by SA-88
(38.55%) genotype. Maximum oil content was observed for the
Tirksoy (19.82%) followed by Arisoy (19.73%) genotypes. The
highest oleic acid content was obtained in soybean varieties
Cetinbey (28.14%) and Turksoy (27.97%). Generally, investigated
soybean varieties show different advantages and disadvantages on
the studied productive and qualitative indicators in Osmaniye region
conditions. The choice of one or the other soybean variety depends
onwhatis preferred - seed yield or seed quality.
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