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ABSTRACT 

 

Sweet corn is primarily grown for fresh consumption, canning or freezing and harvested during the milky stage. 

Sweet corn growing is getting increasing in Turkey. To meet growers demand sweet corn variety breeding program 

has been carried out at West Mediterranean Agricultural Research Institute since 2000. Pedigree breeding procedure 

was applied to develop new sweet corn varieties. The objective of the study was to evaluate newly developed some 

sweet corn candidate hybrid varieties for their fresh yield, some yield components and determine some quality 

parameters in different locations of Turkey. In the present study, four candidate sweet corn hybrids (BT-1, BT-2, 

BT-3 and BT-4) which were selected from previous trials for further evaluations and three commercial checks, 

Jubilee, Merit and Sunshine were compared and the results were discussed. According to the results, BT-4 was 

determined as a new promising hybrid among the four candidates for fresh yield and some quality parameters. 
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INTRODUCTION 

Sweet corn is a variety of corn with high sugar content. It 

differs from field or starchy corn in terms of its genetic 

background. Sugary (su), sugar enhanced (se) and supersweet 

or shrunkenken (sh2) are three main genetic groups of sweet 

corn. Sugary (su) varieties have relatively low sugar content 

in their kernels compared with other sweet corn types. The 

predominant sugar in su varieties is sucrose, with lesser 
amount of maltose, glucose and fructose (Cob and Hannah, 

1981). Laughnan (1953) first described the cultivar using sh2 

endosperm mutant gene found in the supersweet corn types. 

The sh2 gene raises sucrose content to more than % 35 of the 

kernel. Mentioned amount of sucrose is twice of the su 

varieties. Sh2 varieties can be stored long time after harvest. 

However, creamy texture often associated with su varieties is 

absent in supersweet corn varieties (Marshall, 1988). Also 

some sweet corn types carry se genes that can be described as 

modification of the supersweet corn types. 

Sweet corn production and consumption is getting 

increasing in Turkey. There is no enough statistical data on 

production amount and area of harvest in Turkey. However, 

sweet corn demand is high and mostly imported. Frozen 

sweet corn kernels are in the first rank in the import.  
Turkey’s frozen sweet corn export value was 85 tons in 2008 

and 70 tons in the year of 2009 and recorded import value 

was 4547 tons in 2008 (Aydin, 2010; Anonymous, 2011).  

Breeding new high yielding sweet corn varieties may play 
an important role in the increasing of the production area and 

also may help import amount reduce. Therefore, a program 

called sweet corn variety breeding was initiated in 2000.  

The objective of the study was to evaluate newly 

developed some sweet corn candidate varieties for their fresh 

yield and some yield components and determine some 

quality parameters for some hybrids. 

MATERIALS AND METHODS 

In the study, partially inbreds which were developed in 
the sweet corn variety program were evaluated for their 

combining ability by topcrossing method in 2005. Inbred that 

have good combining ability were selected and used in the 

crossing studies. Many candidate sweet corn hybrids were 

evaluated in Antalya and Sakarya conditions in 2006 and 

2008. Four candidate sweet corn hybrids, BT-1, BT-2, BT-3 

and BT-4 selected for further evaluations from the 

experiments. In the present study, selected hybrids plus three 

commercial checks, Jubilee, Merit and Sunshine were 

compared and the results discussed.  

Two experiments were carried out at the Bahri Dagdas 

International Agricultural Research Institute, Konya 

(37052’N, 32035’E) and West Mediterranean Agricultural 

Research Institute, Antalya (36052’N, 30045’E) in 2010. 

Experiments were conducted in a Randomized complete 

block design with three replications. Plots consisted of 

four rows, 5 m long and row spacing was 0.7 m. 
Border rows were also included to eliminate border effects. 

After emergence, plants were thinned to 

approximately 0.2 m. Fertilization and plant protection 
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measures were done according to local recommendations.  

Nitrogen was applied 2 times: 10 kg before sowing and 10 kg 

at the fifth leaf stage. Duration of tasseling, plant height, ear 

height, ear diameter, ear length and fresh ear yield per plot 

were measured. Harvests were done manually and late 

varieties were harvested as they came to maturity. Quality 

parameters such as total sugar content (%), starch (%), oil 

(%), total protein content (%) and dry matter (%), were also 

determined for three checks and a promising candidate 

hybrid at West Mediterranean Agricultural Research Institute 

Medicinal and Aromatic Research Laboratory. Analysis-of-
variance (ANOVA) was conducted on the data for both 

locations and least significant difference (LSD) tests were 

used (Cochran and Cox, 1957) to determine differences 

among varieties.  

 

RESULTS AND DISCUSSION 

The site by variety (SxV) interaction was not significant 
for nearly all traits analyzed except duration of tasseling 

(Table 1). Non-significant SxV interactions indicated that 

individual varieties performed similarly at the two locations. 

According to investigated traits, significant differences 

identified between two locations except ear height. Varieties 

were different in terms of duration of tasseling, ear diameter, 

ear length and fresh ear yield. Plant height and ear height 

were not significant in both locations (Table 3). 

 
Table 1. Results of combined analysis of variance 

 

Source Duration of tasseling Plant height Ear height Ear diameter Ear length Fresh ear yield 

Site ** ** NS ** ** ** 
Variety ** NS NS ** ** ** 

SxV * NS NS NS NS NS 

C.V 2.4 7.8 18.3 5.5 5.2 15.1 

*, **, indicates significance at 0.05 and 0.01, respectively, NS indicates not significant 

Table 2.  Mean fresh ear yield (t ha-1) of the hybrids in the previous experiments  

 2006 2008 2010 

Varieties Antalya** AntalyaNS Sakarya** AntalyaNS Konya** 

Merit  5.9 g 6.6 40.3 a 13.1 10.2 a 

Sunshine - - - 12.8 11.2 a 

Jubilee 9.3 be 5.6 28.0 bc 11.3 8.7 ab 

BT-4 11.5 a 6.4. 31.0 b 11.5 9.9 a 

BT-2 10.6 ab 8.4 - 11.0 7.2 bc 

BT-3 10.5 ac 10.0 - 10.7 7.0 bc 

BT-1 10.2 ac 9.1 30.8 b 10.4 5.0 c 

Mean 9.2 6.4 30.7 11.5 8.5 

 *, **, indicates significance at 0.05 and 0.01, respectively, NS indicates not significant 

Non-significant SxV interaction for fresh ear yield 

indicated that individual hybrids tended to give similar yield 

results. When the fresh ear yield of experiments was 

considered, sweet corn hybrids took place in the same 

ranking. Checks, Sunshine and Merit had the highest yield in 

both locations followed by a promising hybrid BT-4 and a 

check, Jubilee. When the mean fresh ear yield of variety test 

conducted in both locations was considered, there were 

significant differences determined between hybrids. 
Combined results of the two locations showed that cultivar 

candidate Sunshine check was on the first rank with 12.0 t ha-

1, Merit check was on the second rank with 11.7 t ha-1, BT-4 

candidate hybrid was on the third rank with 10.7 t ha-1and 

Jubilee check was on the fourth rank with 10.0 t ha-1.  

The mean fresh ear yield of the hybrids in the previous 
experiments different years summarized in the Table 2. BT-4 

candidate hybrid had a good ability to produce fresh ear and 

can be thought as a stable variety. Generally, BT-4 candidate 

hybrid close to the check Merit and gave higher fresh ear 

yield than the check Jubilee. Merit and Jubilee checks are 

more popular in Turkey and used in many different studies 

than Sunshine (Turgut, 2000; Kara and Akman, 2002; Oktem 

et al., 2004; Esiyok et al,, 2004; Oktem and Oktem, 2006;  

Turgut and Balcı, 2006; Erdal et al., 2010). Sunshine is 

relatively new hybrid for Turkey. However our study showed 

that Sunshine is a good hybrid nearly in terms of all traits 

investigated for both locations.  

Ear length was significantly different among sweet corn 

cultivars and varied from 18.5 cm to 20.4 cm. Check 

Sunshine produced longest ear (20.4 cm), while shortest ear 

length (18.5 cm) was recorded in candidate hybrid BT-2 

(Table 3). Similar results were also reported by Oktem and 

Oktem (2006) and Tuncay et al. (2005). Oktem (2008) 

reported that ear length and fresh ear yield is significantly 

and positively correlated in sweet corn. In our study hybrids 

which had longer ear also had good yield.  
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Days to tasseling were between 55 to 61 days and 

statistically significant at 0.05 level in Antalya location. A 

commercial check, Sunshine, was the earliest hybrid in the 

location followed by other two checks, Merit and Jubilee. 

Our candidates relatively late when compared to the checks. 

Hybrids were significantly different at 0.01 level in terms of 

days to tasseling in Konya location. In this location, tasseling 

time was between 61 and 64 days. Similar results that checks 

were earlier than candidates obtained from this location as 

well. Combined analysis of two location showed that 

Sunshine was the earliest hybrid followed by Merit and 

Jubilee (Table 3).  

 
 Table 3. Means of the traits measured in sweet corn hybrids 

Varieties Fresh ear 
yield 
(t ha-1) 

Ear  
length  
(cm) 

Days to tasseling 
Antalya      Konya 

Plant  
height  
(cm) 

Ear  
height  
(cm) 

Ear  
diameter  
(cm) 

Merit  11.7 ab 19.5 ab 60 b 61 a 178 46.0 4.5 ab 
Sunshine 12.0 a 20.3 a 55 a 62 ab 180 45.0 4.7 a 

Jubilee 10.0 bc 20.4 a 60 b 61 a 176 44.0 4.3 bc 
BT-4 10.7 ac 18.6 b 61 b 63 c 194 55.5 4.2 c 
BT-2   9.1 ce 18.5 b 61 b 64 c 175 49.0 4.2 c 
BT-3   8.9 ed 18.9 b 61 b 64 c 183 51.3 4.4 bc 
BT-1   7.7 e 18.8 b 61 b 63 c 177 51.0 4.1 c 

Mean 10.0 19.3 59.9 62.6 180.8 48.8 4.3 

    Means followed by different letter(s) are significantly different at the 5% or 1% level of probability 

 
Plant height was not significantly different among 

hybrids tested in the locations. Plant height values varied 175 

cm to 194 cm. BT-4 hybrid was identified as the tallest 

hybrid (194 cm). Our plant height results similar to that of 

Oktem and Oktem (2006) and upwards of Idikut et al. 

(2005). When sweet corn is harvested, the entire ear with 

husk is harvested and residue can be used as silage. Sweet 

corn residue silage has potential nutritive value for ruminant 
animals (Idikut et al. 2009). Therefore hybrids which have 

higher plant height have an advantage for using as silage.   

Ear height was not significantly different among hybrids 

tested in the locations. Ear height values varied from 44.0 cm 

to 55.5 cm. (Table 3.). BT-4 hybrid had the highest ear height 

value (55.5), while Jubilee check had the lowest ear height 

value (44 cm). Ear height results of our study similar to that 

of Turgut (2000) and upwards of Bozokalfa et al. (2004). 

Ear length was significantly different among sweet corn 

cultivars and ranked from 18.5 cm to 20.4 cm. Check 

Sunshine produced longest ear (20.4 cm), while shortest ear 
length (18.5 cm) was recorded in candidate hybrid BT-2 

(Table 3). Similar results were also reported by Oktem and 

Oktem (2006) and Tuncay et al. (2005). Oktem (2008) 

reported that ear length and fresh ear yield is significantly 

and positively correlated in sweet corn. In our study hybrids 

which had longer ear also had good yield.  

Mean ear diameter values were significant at 0.01 level 

and values varied from 4.1 to 4.7 cm. Highest ear diameter 

(4.7 cm) was recorded in a commercial hybrid Sunshine 

which is followed by another check Merit with 4.5 cm (Table 

3). Similar ear diameter values were reported by Tuncay et 

al. (2005) and Bozokalfa et al. (2004). 

Quality parameters in the mature seeds, such as total 

sugar content (%), ratio of starch (%), ratio of oil (%), ratio 

of protein (%) and dry matter ratio (%) of the promising 

hybrid BT-4 and three commercial checks was shown in 

Table 4. Genotypes that have higher level of sugar are 

preferable for industrial purposes and for fresh consumption. 

As it can be seen from the Table 4, BT-4 candidate hybrid 
was in the first rank with % 9.4 total sugar content and draws 

attention when compared to the checks with a higher sugar 

content. In a report by Variety Registration and Seed 

Certification Centre of Turkey, checks used in this study had 

lesser amount of sugar (Sunshine % 5.0, Jubilee % 5.1 and 

Merit % 4.5) content (Anonymous 2010). However, this 

could be a result from seed source that grown in different 

ecological conditions. Starch and oil content of the hybrids 

generally close to each other. Analysis also showed that a 

check, Jubilee had higher amount of protein in its seeds. 

 
 
Table 4. Quality parameters of the checks and a best promising hybrid 
 

Hybrid Total sugar (%) Starch  

(%) 

Oil  

(%) 

Protein  

(%) 

Dry matter (%) 

 

Sun Shine 5.4 61.1 5.9 8.3 92.0 

Jubilee 6.1 55.9 5.0 11.2 91.6 

BT-4 9.3 51.1 5.3 5.6 91.8 

Merit 5.5 60.1 5.2 3.9 92.0 

Mean 6.5 57.0 5.3 7.2 91.8 
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CONCLUSION 

Breeding new sweet corn hybrids can contribute to the 
sweet corn production of Turkey. According to the results of 

the experiments it seems that BT-4 candidate hybrid is an 

equivalent or more to the checks in terms of fresh ear yield, 

some yield components and some quality parameters. On the 

other hand our study showed that check Sunshine is a good 

hybrid for nearly all traits investigated.  

ACKNOWLEDGMENT 

This research has been supported by General 

Directorate of Agricultural Research of TURKEY.  

LITRATURE CITED 

 
Anonymus, 2010. Tarım ve Köyişleri Bakanlığı, Tohumluk Tescil 

ve Sertifikasyon Merkezi Müdürlüğü, Mısır Tescil Raporu. 
Ankara. (In Turkish). 

Anonymus, 2011. Food and Agriculture Organization of the United 
Nations. http://faostat.fao.org/site/342/default.aspx  (Accessed 
03 October 2011). 

Aydın, İ.S.2010. Frozen fruits and vegetables in Turkey. 
http://tcp.gov.tr (Accessed 03 October 2011). 

 Bozokalfa, M.K., Eşiyok, D., Uğur, A. 2004.  Ege Bölgesi 

koşullarında ana ve ikinci ürün bazı hibrit şeker mısır (Zea mays 
L. var. saccharata) çeşitlerinin verim kalite ve bitki 
özelliklerinin belirlenmesi. Ege Üniv. Zir. Fak. Derg., 41 (1):11-
19. (In Turkish). 

Cobb, B.G., Hannah, L.C. 1981. The metabolism of sugars in maize 
endosperms. Plant Physiology, 67:107.   

Erdal, Ş., Pamukçu, M., Savur, O., Soysal, M., Toros, A., Tezel, M. 
2010. Kendilenmiş standart tatlı mısır (Zea mays l. var. 

saccharata sturt) hatlarında taze koçan verimi bakımından 
kombinasyon yeteneğinin yoklama melezlemesi yöntemiyle 
belirlenmesi. Batı Akdeniz Tarımsal Araştırma Enstitüsü Derim 
Dergisi, 27(2):10-21(In Turkish). 

Eşiyok, D., Bozkalfa, M.K., Uğur, A. 2004. Farklı lokasyonlarda 
yetiştirilen şeker mısır çeşitlerinin verim kalite ve teknolojik 

özelliklerinin belirlenmesi. Ege Üniv. Zir. Fak. Derg., 41(1):1-9. 
(In Turkish). 

İdkut, L., Cesur, C., Tosun, S. 2005. Şeker mısırda ekim zamanı ve 
yetiştirme tekniğinin hasıl verim ve bazı özelliklere etkisi. KSU 
Fen ve Müh. Derg. 8(1): 91-100  (In Turkish). 

İdikut, L. Arıkan , B.A., Guven,I., Atalay, A.I., Kamalak, A. 2009. 
Potential nutritive value of sweet corn as a silage crop with or 

without corn ear. Journal of Animal and Veterinary Advances 
Vol. 8 (4): 734-741  

Kara, B and Akman, Z. 2002,  Şeker mısırında (Zea mays 
saccharata sturt.) koltuk ve uç alma ile yaprak sıyırmanın verim 
ve koçan özelliklerine etkisi. Akdeniz Üniv. Zir. Fak. Derg. 
15(2): 9-18. (In Turkish). 

Laughnan , J.R.1953. The effect of the sh2 factor on carbohydrate 
reserves in the mature endosperm of the maize. Genetics, 38: 
485-499 

Marshall, S.W. 1988. Sweet Corn. In: Corn Chemistry and 
Technology. S.A. Watson and P.E. Ramstad (Eds), Minnesota, 
pp.431-445. 

Öktem, A., Öktem, A.G., Coşkun, Y. 2004. Determination of 
sowing dates of sweet corn under şanlıurfa conditions. Turkish 
J. of Agric. and Forestry. 28 (2):83-91  

 Öktem, A ve Öktem, A.G. 2006. Bazı şeker mısır (Zea mays 
saccharata Sturt) genotiplerinin Harran Ovası koşullarında 

verim karakteristiklerinin belirlenmesi. Uludag Üniv. Zir. Fak. 
Derg., 20(1): 33-46. (In Turkish). 

Oktem, A. 2008. Determination of selection criterions for sweet 
corn using path coefficient analyses. Cereal Rese. Communi. 
36(4): 561–570 

Tuncay, Ö., Bozokalfa, M.K., Eşiyok, D. 2005. Ana ürün ve ikinci 
ürün olarak yetiştirilen bazı tatlı mısır çeşitlerinde koçanın 
agronomik ve teknolojik özelliklerinin belirlenmesi. Ege Üniv. 

Zir. Fak. Derg., 42(1):47-58. (In Turkish). 
Turgut, İ. 2000. Bursa koşullarında yetiştirilen şeker mısırında bitki 

sıklığnın ve azot dozlarının taze koçan verimi ile verim öğeleri 
üzerine etkisi. Turkish J. of Agric. and Forestry, 24:341-347. (In 
Turkish). 

Turgut, İ., Balcı, A. 2002. Bursa koşullarında değişik ekim 
zamanlarının şeker mısırı (Zea mays saccharata Sturt.) 
çeşitlerinin taze koçan verimi ile verim öğeleri üzerine Etkileri. 

Uludağ. Üniv. Zir. Fak. Derg., 16(2): 79-91. (In Turkish) 
 


