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Abstract: This research was conducted in Samsun Bafra conditions in 2021, using a total of 19 different genotypes of popcorn, which 

differ from other corn subspecies in terms of grain size and usage area, and have gained popularity for snacking purposes. The 

experiment was set up in a randomized complete block design with three replications. The study examined plant height, main stem 

diameter, leaf number, cob length, cob diameter, cob row number, number of kernels per cob, cob weight, kernel weight, and grain 

yield of the popcorn genotypes. It was determined that there is a statistically significant relationship between these examined 

parameters and genotypes. According to the results of the experiment, plant height in popcorn genotypes ranged from 128.33 to  

207.00 cm, main stem thickness varied between 11.91 and 20.20 mm, leaf number per plant ranged from 8.33 to 12.33, cob length 

varied from 11.60 to 20.33 cm, cob diameter ranged from 27.63 to 36.49 mm, cob row number varied between 12.00 and 15.67, and 

the number of kernels per cob ranged from 405.67 to 772.67. The grain yield values ranged from 183.05 to 482.43 kg/da. The research 

determined that the average grain yields of populations and lines were higher than the overall average of popcorn cultivars. When 

considering grain yield and yield parameters, the TBCM-6 line stood out. According to the biplot analysis, it was observed that the P2 

and P3 populations, along with the TBCM-3, TBCM-4, TBCM-6, TBCM-23, TBCM-44, and TBCM-62 lines, excelled in terms of yield and 

yield components. 
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1. Introduction 
Maize (Zea mays L.), which belongs to the Maydeae tribe 

of the Gramineae family, commonly known as the grass 

family, is a crop that is included in warm climate cereals 

and can be grown in almost every region of the world 

(Shaw, 1988; Öner, 2011). In terms of cultivation area, 

maize ranks second among cereals worldwide, but it 

holds the first position in terms of yield and production 

per unit area (Akın, 2022). Maize is one of the 

economically important cereal crops with versatile usage. 

Globally, 60% of maize production is used in animal feed, 

27% as raw material, 11% in food production, and 4% 

for other purposes (Anonim, 2016; Mut et al., 2022). In 

Türkiye, 35% of the produced maize is used for human 

consumption, 30% for animal feed as silage, and 20% in 

the feed industry (Gençtan et al., 1995). Maize used for 

human consumption contributes to approximately 11% 

of a person's daily caloric needs (Çıldır and Çanakçı, 

2006). However, this percentage may vary among 

developed and developing countries. 

Türkiye is one of the countries in the Old World where 

maize was first cultivated. As a result, various maize 

cultivars from different subspecies can be found in 

almost all regions of our country, especially in coastal 

areas (Sezer and Yanbeyi, 1997; Öner, 2011). Popcorn is 

one of these subspecies of maize. Popcorn plants differ 

from other maize subspecies in terms of grain size and 

usage. Compared to dent, flint, and sweet corn, popcorn 

has shorter plant height, smaller leaves, cobs (ears), and 

kernels, and is tougher. The popcorn production area in 

our country is around 8-10 thousand hectares (Akın, 

2022). The Aegean and Mediterranean regions are the 

main areas for agriculture and production in our country. 

Approximately half of the popcorn production in our 

country is in Kahramanmaraş, followed by Adana, 

Mersin, and Aydın provinces (Öztürk et al., 2019). 

In recent years, the increase in production quantity in 

regions where popcorn farming is practiced has 

contributed to its growing popularity. One of the main 

factors that has boosted the popularity of popcorn is its 

status as a popular snack consumed in cinemas and while 

watching movies. However, due to the advancements in 

television technology, online streaming platforms, and 

other technological innovations, interest in cinema 

theaters has declined. As a result, the consumption of 

popcorn in cinemas has decreased while household 

consumption has increased (Ziegler, 2001). Additionally, 

popcorn is considered a beneficial dietary product due to 
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its content of vitamins, minerals, high carbohydrates, low 

calories, low fat, satiating properties, and its ability to 

absorb stomach acid (Ülger, 1998; Dickerson, 2003; 

Özkan, 2007). 

Popcorn, which is increasingly becoming popular and 

experiencing a rise in consumption both globally and in 

our country, has become a financially rewarding product 

in the market. Therefore, by expanding popcorn farming 

in ecologically suitable regions, farmers can have a good 

income opportunity. This study was conducted in 

Samsun Bafra conditions with the aim of determining the 

yield and certain yield parameters of specific popcorn 

genotypes. 

 

2. Materials and Methods 
The research was conducted at the Ondokuz Mayıs 

University Bafra Agricultural Application and Research 

Center in 2021. The Agricultural Application and 

Research Center of Ondokuz Mayıs University is located 

in the Bafra plain, approximately 2 km southwest of the 

Bafra district, and 42 km west of Samsun province. The 

soil analysis results of the study area were performed at 

the Department of Soil Science and Plant Nutrition of 

Ondokuz Mayıs University Faculty of Agriculture. Soil 

tests indicated the site had the following conditions: 

organic matter 2.65%, sandy clay soil, 44.55%, available 

N (nitrogen), 0.16, available P2O5, 118.26 ppm, K, 340 Ca, 

15.91 meq/100 g, and soil pH, 7.40. The foundation 

year's average temperature and total precipitation values 

were 19.9 oC and 471 mm (Table 1). 

A total of 19 genotypes were used in the research, 

consisting of 3 cultivars (Baharcin, SH9201, R997), 5 

populations (P1, P2, P3, P4, P5), and 11 lines (TBCM-3, 

TBCM-4, TBCM-6, TBCM-19, TBCM-23, TBCM-32, TBCM-

41, TBCM-44, TBCM-49, TBCM-62, TBCM-109). The trial 

was established on May 20, 2021, following a 

randomized complete block design with three 

replications. The plot length was 5 meters, with 4 rows 

and a 2-meter gap between blocks. The planting distance 

was set at 70 cm between rows and 18 cm within rows. 

The seeding depth was adjusted to 5-6 cm. Based on soil 

analysis results, 22 kg cultivars of pure nitrogen in the 

form of ammonium sulfate and 8 kg of phosphorus (P2O5) 

per hectare were applied (Özkan and Ülger, 2011). 

Harvesting was carried out on October 15 of 2021. 

In the study, measurements were taken for plant height 

(cm), main stem diameter (mm), leaf count 

(number/plant), cob (ear) length (cm), cob diameter 

(mm), cob row count, grain count per cob, individual cob 

weight (g), cob grain weight (g), and grain yield (kg/da) 

(Öktem, 1996; Sezer and Yanbeyi, 1997; Kara and Kırtok, 

2006; İdikut et al., 2009). 

The statistical analysis of the data were performed using 

the JMP statistical software program. Significance testing 

of the differences between group means was conducted 

using the Tukey test. Biplot, Pearson correlation, and 

Cluster analysis were employed to examine the 

relationships among the investigated traits (JMP, 2019). 

 

Table 1. Climatic data of the region where the research was conducted* 

Climate Factors Month Total 

Average Years May Jun July August September October 

Rain (mm) 
2021 77.4 65.8 8.2 49.3 119.4 169.2 489.3 

Long Years 47.6 47.0 29.8 47.7 61.9 98.8 332.8 

Average Temperature (°C) 
2021 16.6 20.2 24.9 24.0 18.5 14.7 19.8 

Long Years 15.6 20.2 22.9 23.0 19.6 15.6 19.5 

Relative Humidity (%) 
2021 71.2 74.5 70.1 74.0 76.2 81.7  

Long Years 79.42 75.85 74.22 75.36 77.33 79.97  

* Samsun Meteorology Station Climate data (2021-Long years/1981). 

 

3. Results and Discussion 
In this study, investigating the yield and yield parameters 

of certain maize genotypes, the mean values and TUKEY 

grouping of plant height, main stem thickness, and leaf 

count are provided in Table 2. The examined parameters 

of plant height, main stem thickness, and leaf count were 

found to have statistically significant (P<0.001) effects 

(Table 2). 

When examining the maize genotypes in terms of plant 

height, the tallest plant height of 207.00 cm was observed 

in the P3 population, while the shortest plant height of 

128.33 cm was recorded in the TBCM-19 line. The 

average plant height of the maize populations was 

determined to be 193.33 cm, while the average plant 

height of the lines and cultivars was 163.64 cm and 

160.33 cm, respectively. The average plant height of the 

populations was significantly higher than that of the lines 

and cultivars (Table 2). Plant height is a parameter that 

varies depending on environmental factors and genetic 

characteristics (Sezer and Yanbeyi, 1997; İdikut et al., 

2020). It has been noted that the plant height of popcorn 

is generally shorter compared to sweet corn and dent 

corn (Ülger, 1998). When examined for main stem 

diameter, the maize genotypes ranged from 11.91 mm to 

20.20 mm. The P2 population had the highest main stem 

diameter of 20.20 mm, followed by TBCM-4 (20.00 mm) 

and TBCM-32 (19.97 mm), which were in the same 

statistical group. The lowest main stem diameter was 

observed in the R997 variety, measuring 11.91 mm. 

When genotypes were compared for average main stem 

diameter, the highest value of 18.53 mm was found in the 

lines, while the lowest value of 12.93 mm was observed 

among the cultivars (Table 2). 
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Table 2. The average values and variance analysis results for plant height, main stem diameter, and leaf number of the 

maize genotypes are presented 
 

Genotypes Plant height Main stem diameter Leaf number 

P1 191.00 ± 2.61 b 13.47 ± 0.12 gh 9.67 ± 0.44 c-f 

P2 191.00 ± 0.67 b 20.20 ± 0.21 a 12.33± 0.44 a 

P3 207.00 ± 2.00 a 15.45 ± 0.14 e 12.00 ± 0.67 ab 

P4 186.67 ±1.11 b 15.59 ± 0.25 e 11.33 ± 0.44 abc 

P5 191.00 ± 1.33 b 15.80 ± 0.23 e 11.00 ± 0.67 a-d 

Population Ave. 193.33± 5.69 16.10 ± 1.64 11.27 ± 0.95 

TBCM-3 175.33 ± 1.11 c 18.56 ± 0.33 bc 10.33 ± 0.44 b-e 

TBCM-4 164.67± 1.11 ef 20.00 ± 0.66 a 10.67 ± 0.44 a-d 

TBCM-6 163.33 ±0.44 f 19.57 ± 0.11 ab 9.33 ± 0.44 def 

TBCM-19 128.33 ±1.11 ı 18.31 ± 0.30 cd 9.33 ± 0.44 def 

TBCM-23 188.33 ± 1.11b 15.28 ± 0.08 ef 9.67 ± 0.44 c-f 

TBCM-32 172.67 ± 3.78 cd 19.97 ± 0.14 a 9.67 ± 0.44 c-f 

TBCM-41 154.67 ± 1.56 g 17.89 ± 0.26 cd 8.33 ± 0.44 f 

TBCM-44 183.67 ±2.89 b 18.56 ± 0.19 bc 11.00 ± 0.01 a-d 

TBCM-49 143.67 ±2.22 h 18.72 ± 0.29 bc 9.67 ± 0.44 c-f 

TBCM-62 153.33 ±1.11 g 19.62 ± 0.19 ab 11.00 ± 0.01 a-d 

TBCM-109 172.00 ±1.33 cde 17.32 ± 0.11 d 11.67 ± 0.44 ab 

Line Ave. 163.64 ± 13.67 18.53 ± 1.04 10.06 ± 0.80 

SH9201 165.00 ± 0.67 def 14.06 ± 0.11 fg 11.00 ± 0.67 a-d 

BAHARCİN 164.00 ± 2.00 f 12.82 ± 0.36 hı 8.33± 0.44 f 

R997 152.00 ± 1.33 g 11.91 ± 0.55 ı 8.67 ± 0.44 ef 

Variety Ave. 160.33 ± 5.56 12.93 ± 0.84 9.33 ± 1.11 

Total Average 170.93 ± 15.89 17.01 ± 2.28 10.26 ± 1.07 

 Mean Squares Mean Squares Mean Squares 

Genotypes 18 1152.69** 20.88** 4.32** 

Block 2 3.70 0.18 0.37 

Error 36 6.22 0.16 0.41 

CV  1.46 2.35 6.24 

**= There is no difference between the means shown with the same letters in the same column (P<0.01). 

 

Upon examining the analysis of the variance table, it was 

determined that the variation among genotypes had a 

highly significant effect on the number of leaves per plant 

(Table 2). The highest number of leaves per plant, 12.33 

piece (leaves/plant), was observed in the P2 population, 

which was in the same statistical group as several other 

genotypes. The lowest number of leaves, 8.33 piece 

(leaves/plant), was found in the TBCM-41 genotypes. 

When the average number of leaves per plant was 

considered, it was determined to be 11.27 piece in 

populations, 10.06 piece in lines, and 9.33 piece in 

cultivars (Table 2). 

In this study investigating the yield and yield parameters 

of certain corn genotypes, the average values and TUKEY 

grouping of cob length, cob diameter, number of cob 

rows, and number of kernels per cob are presented in 

Table 3. It was determined that these examined 

parameters had statistically significant effects (P<0.001) 

(Table 3). 

The average cob length of genotypes was determined as 

16.66 cm, with a range of 11.60 cm (R997) to 20.33 cm 

(TBCM-3) (Table 3). When examined in terms of average 

cob length, genotypes were found to be 17.14 cm in 

populations, 16.64 cm in lines, and 15.92 cm in cultivars. 

Several studies have also demonstrated significant 

differences among genotypes in terms of cob length 

(Sezer and Yanbeyi, 1997; Kaya and Kuşaksız, 2004; 

Shafai et al., 2020; Şahin and Kara, 2021). In the 

conducted studies, it has been determined that cob 

length varies between 15.7-17.0 cm (Gökmen et al., 

2001), 11.5-18.2 cm (Şahin and Kara, 2021), and 16.3-

16.9 cm (Shafai et al., 2020), and this research yields 

similar results. The observed differences in cob length 

among the research findings can be attributed to 

variations in environmental conditions where the studies 

were conducted and the different genotypes used. 

When examined for cob diameter, the highest cob 

diameter of 36.49 mm was observed in the TBCM-23 line, 

while the lowest cob diameter of 27.63 mm was recorded 

in the TBCM-49 line. The average highest cob diameter 

among corn populations was 32.08 mm in lines, while the 

lowest average cob diameter was 30.36 mm in 

populations (Table 3). Previous studies by Sade and Çalış 

(1993), Kahramanoğlu (2009), and Şahin and Kara 

(2021) reported cob diameter ranges of 24.3-35.5 mm, 

29.9-37.6 mm, and 29.3-35.6 mm, respectively. Our 

study's cob diameter values align with the findings of 

these researchers. 
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Table 3. The average values and variance analysis results of cob length, cob diameter, number of rows per cob, and 

number of grains per cob for different popcorn genotypes are presented 
 

Genotypes Cob length Cob diameter Number of rows per cob Number of grains per cob 

P1 17.50 ± 0.67 bcd 29.80 ± 0.74 efg 13.67 ± 0.44 c-f 608.00 ± 5.33 cd 

P2 19.03 ± 0.31 ab 29.49 ± 0.63 fg 14.33 ± 0.44 a-d 772.67 ± 1.11 a 

P3 16.50 ± 0.67 c-f 33.50 ± 0.79 bc 15.33 ± 0.44 ab 551.67 ± 27.78 de 

P4 17.33 ± 0.62 b-e 29.33 ± 0.25 fg 15.67 ± 0.44 a 684.33 ± 45.11 bc 

P5 15.33 ± 0.44 efg 29.67 ± 0.44 fg 13.33 ± 0.44 d-g 516.67 ± 10.22 ef 

Population Ave. 17.14 ± 1.16 30.36 ± 1.33 14.47 ± 0.90 626.67 ± 81.47 

TBCM-3 20.33 ±0.56 a 30.68 ± 0.14 def 14.00 ± 0.67 b-e 667.67 ± 11.56 bc 

TBCM-4 19.00 ± 0.33 ab 32.63 ± 1.08 bcd 14.00 ± 0.01 b-e 706.33 ± 5.11 ab 

TBCM-6 17.67 ± 0.56 bc 33.01 ± 0.22 bcd 14.67 ± 0.44 abc 610.33 ± 33.56 cd 

TBCM-19 14.87 ± 0.58 fgh 30.62 ± 0.47 def 14.33 ± 0.44 a-d 454.00 ± 5.33 fg 

TBCM-23 17.60 ± 0.27 bc 36.49 ± 0.49 a 15.33 ± 0.44 ab 644.33 ± 29.56 bc 

TBCM-32 17.93 ± 0.62 bc 31.01 ± 0.91 c-f 12.00 ± 0.01 g 516.00 ± 8.00 ef 

TBCM-41 16.83 ± 0.22 c-f 29.35 ± 0.72 fg 12.67 ± 0.44 efg 443.00 ± 8.00 fg 

TBCM-44 16.50 ± 0.33 c-f 33.82 ± 0.99 ab 15.00 ± 0.01 ab 498.33 ± 4.44 ef 

TBCM-49 13.97 ± 0.38 gh 27.63 ± 0.20 g 12.33 ± 0.44 d-g 415.00 ± 9.33 g 

TBCM-62 15.50 ± 0.33 d-g 34.87 ± 0.74 ab 14.00 ± 0.01 a-d 444.33 ± 16.22 fg 

TBCM-109 12.87 ± 0.36 hı 32.70 ± 0.54 bcd 14.00 ± 0.02 a-d 444.67 ± 23.56 fg 

Line Ave. 16.64 ± 1.76 32.08 ± 2.09 13.85 ± 0.88 531.27 ±91.56 

SH9201 18.33 ± 0.44 abc 32.52 ± 0.54 b-e 14.00 ± 0.02 a-d 501.33 ± 7.56 ef 

BAHARCİN 17.83 ± 0.78 bc 32.57 ± 0.56 b-e 14.00 ± 0.03 b-e 518.00 ± 9.33 ef 

R997 11.60 ± 0.27 ı 29.19 ± 0.97 fg 14.67 ± 0.25 a-d 405.67 ± 9.56 g 

Variety Ave. 15.92 ± 2.88 31.42± 1.49 14.22 ± 0.35 475.00 ± 46.22 

Total Average 16.66 ± 1.76 31.52 ± 1.98 14.07 ± 0.76 547.49 ± 92.41 

  Mean Squares Mean Squares Mean Squares Mean Squares 

Genotypes 18 14.52** 15.74** 2.91** 35334.87** 

Block 2 0.11 0.56 0.91* 668.44 

Error 36 0.46 0.82 0.21 652.55 

CV  4.07 2.87 3.26 4.67 

**= There is no difference between the means shown with the same letters in the same column (P<0.01). 

 

In the study, the number of rows per cob varied between 

12.00 and 15.67 piece, with an average of 14.07 piece 

rows per cob for the genotypes. The highest number of 

rows, 15.67 piece, was observed in the P4 population, 

which was in the same statistical group as several other 

genotypes. The lowest number of rows, 12.00 piece, was 

found in the TBCM-32 line. When examining the average 

number of grains per row, the populations had the 

highest value of 14.47 piece, followed by cultivars with 

14.22 piece, while the lines had the lowest average of 

13.85 piece rows per cob (Table 3). It has been reported 

that the number of rows per cob in the ear is influenced 

by climate, genetic traits, and cultivation techniques, with 

genetic factors being the most influential factor (Sezer 

and Yanbeyi, 1997; İdikut et al., 2020). In this study, 

significant variations in the number of rows per cob 

among the genotypes were observed, indicating that 

these differences are attributed to the genetic makeup of 

the genotypes and the effect of cob diameter (Kaya and 

Kuşaksız, 2004; Tekkanat and Soylu, 2005; 

Kahramanoğlu, 2019). 

The number of grains per cob varied between 405.67 and 

772.67 piece, averaging 547.49 piece. The lowest values 

were recorded in the R997 variety with 405.67 piece and 

the TBCM-49 line with 415.0 piece. It has been reported 

that the number of grains per cob varies significantly 

depending on genetic factors and is strongly influenced 

by ecological conditions (Abendroth et al., 2011; İdikut et 

al., 2021). 

In this study investigating the yield and yield parameters 

of certain maize genotypes, the average values and 

TUKEY grouping of cob weight, grain weight per cob, and 

grain yield are presented in Table 4. It has been 

determined that these examined yield parameters have 

statistically significant effects (P<0.001) (Table4). 

The cob weights of genotypes ranged from 46.95 g to 

133.49 g, with an average cob weight of 94.45 g. The 

highest cob weight of 133.9 g was observed in the TBCM-

3 genotype. The lowest cob weights were recorded in the 

P4, TBCM-19, TBCM-49, and R997 genotypes, measuring 

52.37 g, 46.95 g, 54.05 g, and 57.35 g, respectively, and 

they were statistically grouped together (Table 4). It was 

determined that cob weight is influenced by genotype 

and ecological differences, and similar results were 

obtained in previous studies (Sezer and Yanbeyi, 1997; 

Özkaynak and Samancı, 2003; Özkan, 2007; Özsoy, 2017). 
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Table 4. The average values and variance analysis results for cob weight, grain weight per cob, and grain yield of maize 

genotypes are presented 
 

Genotypes Cob weight Grain weight per cob Grain yield 

P1 85,83 ± 2.10 hı 67.62 ± 0.79 gh 320.99 ± 2.72 f 

P2 103.81 ± 3.53 efg 81.58 ± 1.26 de 379.61 ± 13.69 de 

P3 107.02 ± 2.00 def 79.79 ± 3.25 ef 298.42 ± 1.10 g 

P4 52.37 ± 1.69 j 40.63 ± 1.26 ı 295.37 ± 5.76 g 

P5 78.82 ± 2.96 ı 61.78 ± 1.12 h 326.49 ± 0.07 f 

Population Ave. 85.57 ± 16.37 66.28 ± 12.06 324.18 ± 23.22 

TBCM-3 133.49 ± 1.49 a 104.71 ± 2.34 a 395.59 ± 1.22 cd 

TBCM-4 120.40 ± 3.70 bc 94.88 ± 0.71 b 329.53 ± 0.62 f 

TBCM-6 112.96 ± 0.99 cde 92.48 ± 0.50 bc 482.43 ± 7.05 a 

TBCM-19 46.95 ± 2.91 j 31.34 ± 0.73 j 228.94 ± 0.67 h 

TBCM-23 128.55 ± 1.43 ab 103.33 ± 1.15 a 458.01 ± 5.66 b 

TBCM-32 94.87 ± 3.16 gh 73.42 ± 2.24 fg 362.61 ± 3.59 e 

TBCM-41 81.68 ± 2.35 ı 64.30 ± 1.37 h 232.08 ± 2.08 h 

TBCM-44 108.47 ± 3.34 def 71.95 ± 1.87 g 319.97 ± 1.60 f 

TBCM-49 54.05 ± 1.24 j 42.33 ± 0.61 ı 280.49 ± 1.23 g 

TBCM-62 100.85 ± 0.26 fg 79.16 ± 1.60 ef 404.83 ± 4.41 c 

TBCM-109 95.52 ± 2.92 gh 79.87 ± 0.63 e 320.31 ± 1.35 f 

Line Ave. 97.98 ±21.46 76.16 ± 17.76 346.80 ± 67.18 

SH9201 115.85 ± 1.40 cd 87.58 ± 1.15 cd 460.95 ± 7.41 b 

BAHARCİN 115.70 ± 2.99 cd 84.00 ± 0.53 de 225.44 ± 5.16 h 

R997 57.35 ± 1.97 j 42.80 ±1.61 ı 183.05 ± 0.63 ı 

Variety Ave. 96.30 ± 25.97 74.46± 19.11 289.81 ±114.09 

Total Average 94.45 ± 21.74 72.82 ± 16.96 331.85 ± 65.38 

 Mean Squares Mean Squares Mean Squares 

Genotypes 18 2102.42** 1364.93** 21232.52** 

Block 2 10.48 0.45 38.79 

Error 36 11.73 4.27 43.22 

CV  3.59 2.84 2.11 

**= There is no difference between the means shown with the same letters in the same column (P<0.01). 

 

When cob grain weights were examined, the highest cob 

grain weight was observed in the TBCM-3 genotype 

(104.71 g) and TBCM-23 genotype (103.33 g), while the 

lowest cob grain weight of 31.34 g was recorded in the 

TBCM-19 population. The average cob grain weight of the 

genotypes was determined as 72.82 g (Table 4). 

The average grain yield of the genotypes ranged from 

183.05 to 482.43 kg/da, with an overall average of 

331.85 kg/da. The highest grain yield of 482.43 kg/da 

was achieved in the TBCM-6 genotype, followed by 

SH9201 (460.95 kg/da) and TBCM-23 (458.01 kg/da). 

The lowest grain yield of 183.05 kg/da was obtained 

from the R997 genotype. The observed differences 

among the genotypes in this study can be attributed to 

variations in individual cob yield, cob grain count, plant 

population, and grain-to-cob ratio. Previous research has 

also observed wide variations in grain yield among 

genotypes, and various studies have reported different 

ranges of grain yield. Sade and Çalış (1993) reported a 

range of 198.0-435.0 kg/da, Belen (1999) reported a 

range of 239.0-642.0 kg/da, Özkaynak and Samancı 

(2003) reported a range of 141.0-464.0 kg/da, Özkan 

(2007) reported a range of 204.0-529.0 kg/da, Öztürk et 

al. (2020) reported a range of 412.0-629.0 kg/da, and 

Şahin and Kara (2021) reported a range of 317.6-504.0 

kg/da (Table 4). 

The relationships between the traits and genotypes as a 

whole are presented in Figure 1 through a biplot graph. 

In this study, Principal Component 1 accounted for 

43.5% of the variation, while Principal Component 2 

accounted for 16%, resulting in a total variation of 

59.5%. The biplot analysis explains both the 

relationships between the traits and the relationships 

between the genotypes. The angle value (0° to 90°) 

between vectors representing two traits indicates a 

positive relationship when it becomes narrower and a 

negative relationship when it becomes wider (90° to 

180°). Additionally, the positioning of the genotypes 

indicates which genotypes have higher values for specific 

traits. (Yan and Tinker, 2006). Among the examined 

traits, it is evident that there is a positive and strong 

relationship based on the angles being less than or equal 

to 90°. The genotypes P2, P3, TBCM-23, TBCM-44, TBCM-

4, TBCM-62, TBCM-6, TBCM-3, and SH9201 exhibited a 

strong positive relationship among the examined traits in 

the study (Figure 1). 
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Figure 1. Biplot plot showing relationships between investigated traits and genotypes. 

 

The variation between genotypes increases as the 

vectors move away from the origin, while the variation 

decreases as the vectors get closer to the origin. In the 

study, low variation was determined between P1, P5, 

TBCM-109 and Baharcin genotypes. Since it has the 

shortest vector, the number of leaves was determined as 

the least distinguishing feature (Mut et al., 2017). "Cob 

row number" parameter showed high variation with P3 

genotype, while "plant height" and "leaf number" showed 

variation with TBCM-44 genotype. While " number of 

grains on the cob" and "cob diameter" traits were 

associated with P2 and TBCM-23 genotypes, SH9201 

genotype showed significance in terms of "cob diameter", 

"cob weight", "grain weight per cob", "grain yield" and 

"cob length". TBCM-3, TBCM-4, TBCM-6 and TBCM-62 

genotypes "main stem diameter", "cob weight", "grain 

weight per cob", "grain yield" and "cob length" " 

parameters (Mut et al., 2017). 

 

4. Conclusion 
The growth of the cinema and film industries has led to 

an increased demand for snacks, which in turn has 

prompted an increase in the production of the most 

popular snack, popcorn. As the consumption quantity has 

increased, our efforts to improve the quality 

characteristics and increase the yield of the product have 

gained momentum. This study was conducted to 

determine the yield and some yield components of 

popcorn genotypes grown under Samsun Bafra 

conditions, and significant results were obtained in terms 

of the examined parameters. In terms of grain yield, the 

TBCM-6 genotype had the highest yield of 482.43 kg/da. 

The biplot analysis revealed that the P2 and P3 

populations, as well as the TBCM-3, TBCM-4, TBCM-6, 

TBCM-23, TBCM-44, and TBCM-62 lines, stood out in 

terms of yield and yield components. 
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