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Absract: This study was carried out in the experimental field in Salihli district of Manisa province in 2015, 

aiming to determine the effects of different nitrogen doses (0, 4, 8, 12, 16, 20, and 24 kg N da-1) on silage yield 

and quality characteristics of maize cultivars (C-955, TK-6063, and Colosseus). The field experiment was 

designed in a randomized complete block (RCBD) with three replications. The effects of nitrogen doses on the 

silage yield components showed statistically significant differences. According to the results, the effects of 

different nitrogen doses on herbage yield (kg da-1), plant height, number of leaves, stem diameter, and ear ratio 

(%) were statistically significant. However, the effects of different nitrogen doses on the leaf ratio (%) and stem 

ratio (%) were not found statistically significant. The average value of herbage yield was between 7406.0 and 

8880.1 kg da-1;  the plant height of maize genotypes varied between 248.2 and 299.4 cm; the number of leaves 

per plant was between 11.4 and 14.3;  stem diameter varied between 2.4 and 2.7 cm;  ear ratio was between 

27.1% and 31.0%.. Among the nitrogen doses used in the experiment, the optimum nitrogen dose in terms of 

silage yield was determined as 20 kg da-1.  

 

Keywords: Herbage yield, stem diameter, ear ratio, leaf ratio, stem ratio 

 

Farklı Azot Dozlarının Mısır (Zea mays L.)  Çeşitlerinin Silaj Verimi Üzerine 

Etkileri  

 
Öz: Bu çalışma, Manisa ili Salihli ilçesi ekolojik koşullarında üç farklı silajlık mısır çeşidi ile (C-955, TK-

6063 ve Kolosseus) yedi farklı azot dozunun (0, 4, 8, 12, 16, 20 ve 24 kg N da-1) mısır çeşitlerinin silaj verimi 

ve kalitesi üzerine etkilerini belirlemek için 2015 yılında şahsa ait arazide üç tekerrürlü olarak "Tesadüf 

Blokları Deneme Desenine" göre yürütülmüştür. Araştırmada azot dozlarının silaj verimi unsurları üzerine 

etkileri istatistiksel açıdan önemli farklılıklar göstermiştir. Araştırma sonuçlarına göre mısır çeşitlerinin 

ortalama; yeşil ot verimi, bitki boyu, yaprak sayısı, sap çapı, yeşil otta koçan yüzdesi üzerine azot dozlarının 

etkisi istatistiksel olarak önemli bulunmuş, bununla birlikte mısır çeşitlerinin ortalama; yeşil otta yaprak 

yüzdesi ve yeşil otta sap yüzdesi üzerine azot dozlarının etkisi önemli bulunmamıştır. Azot dozlarının önemli 

etki ettiği silaj verimi unsurları; yeşil ot verimi 7406.0-8880.1 kg da-1, bitki boyu  248.2 -299.4 cm, yaprak 

sayısı 11.4-14.3 adet,  sap çapı 2.4-2.7 cm, yeşil otta koçan yüzdesi %27.1-%31.0 arasında bulunmuştur. 

Denemede kullanılan azot dozları arasında silaj verimi açısından en uygun azot dozu 20 kg da-1 olarak tespit 

edilmiştir.  

 

Anahtar Kelimeler: Yeşil ot verimi, sap çapı, koçan oranı, yaprak oranı, sap oranı 

 

1. Introduction 

In addition to being an industrial raw 

material, the maize plant is an important product 

used in human and animal nutrition. Of the 

maize produced in the world, 35% is used in 

human nutrition, and 65% is used as animal 

feed. The green parts and grains of maize can be 

used in animal feeding and as silage. The 

preservation of green forage materials in maize 

plants is possible by making silage (Kırtok, 

1998; Yolcu and Tan, 2008; Kuşaksız, 2010). 

The maize plant has spread widely 

horizontally and vertically on the earth due to its 

cultivar richness, ability to adapt to 
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environmental conditions, and high yield 

potential. In Turkey, maize ranks third after 

wheat and barley in terms of cultivation and 

production and first among all cereals in terms 

of yield. In our country, the production of silage 

maize and green forage in recent years has 

enabled the land where it is cultivated to 

increase a little more. 

In Turkey, maize is cultivated on a total area 

of 639.084 hectares and has a production of 5.9 

million tons (Tuik, 2017). 

 Maize attracts attention with its features 

such as creating large amounts of green parts per 

unit area, being very suitable for silage 

preparation, short growing period, being 

prepared as silage without additives, high 

nutritional value and palatability, richness in 

starch, and high digestibility(Yıldırım and 

Baytekin, 2003).   

The lack of quality roughage, which is one of 

the main reasons for low yield in animal 

production and which results in the inability of 

our people to consume sufficient animal protein, 

is due to the problems of the sectors that provide 

quality forage in the animal production of 

Turkey(Avcıoğlu et al., 2000; Alçiçek, 2001). 

Therefore, the solution to the forage problems of 

our livestock sector should be sought not only in 

intense/concentrated forage sources but also the 

insufficiency of our quality roughage sources, 

and solutions should be created by examining 

the structural and economic features of our 

forage crop agriculture. Forage crop agriculture, 

which takes a very important place in 

agricultural production, is the insurance of plant 

and animal production and is the most important 

way of continuous and safe roughage production 

(Açıkgöz,2001; Açıkgöz et al., 2005).  

Nitrogen has many functions and plays a key 

role in plant metabolism. This element is 

involved in different metabolic events and 

protein synthesis. Most of the cultivated soils 

provide plant growth without fertilization. 

However, if a high yield is desired, nutrients in 

mineral form should be applied to the soil in the 

form of fertilization. More than 95% of the 

nitrogen in the soil is in organic form. This 

organic form cannot be taken up by plants, and 

it must undergo a mineralization process. In 

other words, it needs to be transformed from 

organic form to mineral nitrogen through 

decomposition reactions, called aminization and 

ammonification. Insufficient nitrogen supply 

emerges as a limiting factor in maize cultivation. 

Nitrogen is needed from the early stages of plant 

development and participates in protein and 

chlorophyll biosynthesis in plant metabolism. 

Generally, nitrogen is found in the soil solution 

in the form of nitrate or ammonium. However, 

plants are physiologically more responsive to 

nitrate feed. There are many differences 

between plant species regarding the efficiency 

of nitrogen utilization (Kacar and Katkat 2009; 

Demari et al., 2016). 

The aim of this study is to determine the 

effects of different nitrogen and cultivars on the 

silage yield components in the maize plant, 

which has significant potential in animal 

nutrition. 

 

2. Materials and Methods 

The study was conducted in a producer’s 

field in Manisa province, Salihli district, 

Kapancı neighborhood, where the maize plant 

was grown as the first crop in 2015. The 

research site is approximately 111 m above sea 

level. The climate data of the research site were 

obtained from the Manisa Meteorology 

Directorate (Anonymous, 2015). The air 

temperature, total precipitation, relative 

humidity, and monthly averages of the year 

(2015) when the experiment was conducted and 

multi-year (1995-2015) averages are presented 

in Table 1.  

To determine the soil properties of the 

research site, soil samples taken from a 0-30 cm 

depth of the profile opened properly in the field 

were subjected to physical and chemical 

analysis in the Chamber of Agriculture Analysis 

Laboratory in Salihli, and the results are shown 

in Table 2.  

As a result of the analysis conducted, in the 

sample with  soil pH was slightly alkaline soil 

reaction, the total salt soluble in water values 

indicated that there wouldn’t problem in terms 

of salinity in plant cultivation. The soil was 
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limy, and the texture of the soil was loamy 

 

Table 1. Climate Conditions of Experimental 
Area (2015 and Long term)  

Çizelge 1. Deneme alanına ait iklim verileri 

(2015 ve Uzun yıllar) 

Months 

2015 

Average  

Temprature 

 (°C)  

Monthly Total 

 Precipitation  

(mm)  

Relative  

Humudity 

 (%)  

January 6.4 117.4 76.4 

February 8.0 78.2 70.8 

March 10.7 47.4 72.9 

April 13.9 41.5 55.6 

May 21.4 32.3 52.1 

June 23.2 43.1 59.6 

July 28.4   4.2 45.8 

August 28.5 18.6 49.7 

September 25.7 11.6 55.8 

October 18.6 24.4 66.4 

November 13.5 45.0 66.5 

December 5.5   0.8 73.7 

Mean 16.98  62.11 

Total  464.5  

 Long term (1995-2015) 

January 6.6 57.1 74.4 

February 7.9 59.2 69.9 

March 10.7 44.4 64.8 

April 15.3 42.4 61.3 

May 21.2 24.8 54.1 

June 26.0 12.9 48.5 

July 28.6 6.1 47.7 

August 28.1 5.2 50.8 

September 23.2 19.5 55.7 

October 17.4 26.8 64.3 

November 12.0 52.2 70.6 

December 8.1 57.9 75.0 

Mean 17.09 34.04 61.43 

Total  408.5  

 

Table  2. Soil properties of the experimetal field 

Çizelge 2. Deneme tarlasına ait toprak 
özellikleri 

Properties 

Sample depth 

(cm) 

0-30 cm 

Saturation with water (Dew) 42.0 

Soil texture (Class) Loamy 

Soil pH 7.94 

Lime (CaCO3) (%) 3.60 

Available phosphorus (mg kg-1) 0.11 

Available potassium (kg da-1) 52.0 

Organic matter (%) 0.17 

Soluble total salt (%) 0.03 

Total nitrogen (%) 0.01 

 

The organic matter findings demonstrated 

that the organic matter content in this soil was 

very low, the total nitrogen was poor, the 

available phosphorus level was very low, and 

the available potassium level was sufficient. Soil 

properties couldn’t play a limiting role in terms 

of maize cultivation. 

 

Table 3. Maize Cultivars Used as Research 

Materials 

Çizelge  3. Araştırma Materyali Olarak 

Kullanılan Mısır Çeşitleri 

Cultivar  

Name 

Supplier 

Company 

FAO 

Group 

C-955 DEKALB Ltd. Şti. 800 

TK-6063 TAREKS A.Ş. 650 

Colosseus 

KWS TÜRK 

TARIM   

TİC. A.Ş. 

680 

 

The study was carried out in three 

replications in a randomized complete block 

design in accordance with the factorial trial 

design by placing the first factor as nitrogen 

doses (0-4-8-12-16-20-24 kg N da-1) and the 

second factor as cultivars (C-955, TK-6063, 

Colosseus). 

In each replication, one plot consisted of 5 

rows, the inter-row spacing in the plot was 65 

cm, the intra-row spacing was 20 cm, the plot 

length was 5 m, and the plot dimensions were 5 

m x 3.25 m = 16.25 m2 (Gross). In the 

experiment consisting of 63 plots in total, a 

distance of 1 meter was left between the blocks. 

Seeds were sown manually to a depth of 5-6 cm 

on 20 April 2015, with two seeds in each pit. 

In the experiment, Triple Super Phosphate in 

the form of 8 kg P2O5 da-1  and Potassium 

Sulphate in the form of 8 kg K2O da-1 were 

mixed into the soil as bottom fertilizers at 

planting. Nitrogen doses (0-4-8-12-16-20-24 kg 

N da-1), which were pre-adjusted according to 

the experimental plots and varied according to 

the plots, were given to the plots in proportion to 

their measurements. Half of the nitrogenous 

fertilizer was given to the band in the form of 

ammonium sulfate (21%) right after emergence, 

and the remaining half was given to the band as 

top fertilizer when the maize plants were 40-50 
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cm tall. When the plants reached 8-10 cm after 

emergence, the thinning procedure was applied 

to ensure equal plant density in the plots. The 

drip irrigation system was installed on 2 May 

2015,  and the emerging plants were started to 

be irrigated with drippers with a drip flow of 1.6 

lt hour -1 in the periods of need. When the plants 

reached 15-20 cm in height and 40-50 cm, weed 

control and earthing up processes were carried 

out by hoeing(Ozaslan, 2019). 

Harvest stage was determined considering 

the suggestion of (Geren, 2000;  Kuşaksız and 

Kuşaksız, 2008) and it was practiced on two-

third milking stage. Ten plants were harvested 

from each plot, whose ears reached the stage of 

sweetening and the 1st and 5th rows, 

representing the edge effects, were not 

harvested. 

The data obtained in this study were 

evaluated statistically according to the studies of 

Steel and Torrie (1980) and Yıldırım and 

Kuşaksız (2002), using MSTAT-C (Freed et al., 

1989) statistical packaged software on the 

computer. Each characteristic measured 

according to the randomized complete block 

design was subjected to variance analysis in 

accordance with this design, the significance of 

variances was checked with the F-test, and 

multiple comparisons were made according to 

the LSD test. 

 

3. Results and Discussions 

When Table 4 is examined, the effect of 

different nitrogen doses on herbage yield of 

maize cultivars was found to be statistically 

significant at the level of 5%, and their effect on 

plant height, number of leaves, stem diameter, 

and ear ratio was found to be statistically 

significant at the level of 1%, while it was not 

found to be significant for the characteristics of 

leaf ratio and stem ratio. 

While there was no statistical significance 

for the characteristics of herbage yield and leaf 

ratio among maize cultivars, 1% significance 

was determined for other characteristics. 

Nitrogen*Cultivar interaction was found to 

be significant at the level of 5% for plant height 

and ear ratio characteristics, but not for other 

characteristics. 

 

Table 4. Mean Square Values and Variance Analysis Results for Different Characteristics of Maize 

Cultivars at Different Nitrogen Doses  

Çizelge 4. Farklı Azot Dozlarında  Silajlık Mısır Çeşitlerinin Farklı Özelliklerine ait Varyans Analizi 

ve Kareler Ortalaması Değerleri  
Sources of 

Variation 

SD Herbage Yield Plant 

Height 

Number of 

Leaves 

Stem 

Diameter 

Ear Ratio Leaf 

Ratio 

Stem 

Ratio 

Replication 2 6011621.39 ** 1633.4 NS 0.39 NS 0.001 NS 9.17 NS 102.85 ** 54.49 ** 

Nitrogen 6 2509026.95 * 2681.5 ** 10.12 ** 0.10 ** 16.51 ** 9.38 NS 7.77 NS 

Cultivar 2 854229.58 NS 9240.7 ** 1.92 ** 0.12 ** 143.70 ** 2.85 NS 152.45 ** 

Nit.Cul. 12 247749.08 NS 425.8 * 0.14 NS 0.01 NS 9.29 * 8.55 NS 11.27 NS 

Error 40 859993.61  698.9  0.26  0.01  4.38  7.63  9.41  

General 62 1067074.15  1143.6  1.25  0.02  11.16  10.89  15.68  

C.V. 
 

12.91  11.84  8.31  6.33  11.48  12.45  8.91  

*: P< 0.05,   ** : P<0.01,   NS: Not significant 

 

When the effect of nitrogen doses on herbage 

yield was examined in Table 5, it was observed 

that the highest value was obtained with 8880.1 

kg at a dose of 20 kg N da-1, and the lowest 

value was obtained with 7406.0 kg at a dose of 0 

kg N da-1. 

In other studies on herbage yield of maize 

cultivars at different nitrogen doses, Yılmaz and 

Sağlamtimur (1996) stated in the study they 

conducted in Adana that the herbage yield was 

the lowest with 5580.59 kg at a dose of 0 kg N 

da-1 and the highest with 6172.59 kg at a dose of 

18 kg N da-1 as the average of two years. In the 

study carried out in Van, Yılmaz et al. (2001) 

determined that the herbage yield was the lowest 

with 4776.1 kg at a dose of 0 kg N da-1 and the 

highest with 6755.4 at a dose of 24 kg N da-1 as 

the average of two years. In the study performed 

in Diyarbakır, Baytekin et al. (2004) 

demonstrated that the herbage yield was the 
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lowest with 5412.34 kg at a dose of 0 kg N da-1 

and the highest with 6855.69 kg at a dose of 20 

kg N da-1. In the study conducted in Bursa, 

Çelik et al. (2008) showed that the herbage yield 

was the lowest with 4889.3 kg at a dose of 0 kg 

N da-1 and the highest with 7477.6 kg at a dose 

of 40 kg N da-1 as the average of two years. In 

the study conducted in Bursa, Karasu et al. 

(2009) found that the herbage yield was the 

lowest with 8096.5 kg at a dose of 0 kg N da-1 

and the highest with 9562.5 kg at a dose of 30 

kg N da-1 as the average of two years. In the 

study carried out in Van, Çelebi et al. (2010) 

indicated that the herbage yield was the lowest 

with 4040.5 kg at a dose of 0 kg N da-1  and the 

highest with 6521.1 kg at a dose of 20 kg N da-1 

as the average of two years. In the study 

performed with 15 cultivars in Manisa, Kuşaksız 

(2010) found the lowest herbage yield as 3902.0 

kg and the highest herbage yield as 8245.0 kg at 

a dose of 20 kg N da-1. In the two-year study 

conducted in Van, Zorer Çelebi (2010) reported 

that the herbage yield was the lowest with 

4200.0 kg at a dose of 0 kg N da-1 and the 

highest with 6396.8 kg at a dose of 20 kg N da-1. 

In the study carried out under Erzurum 

conditions, Tan et al. (2013) stated that the 

herbage yield was the lowest with 5899.2 kg at a 

dose of 0 kg N da-1 and the highest with 10147.6 

kg at a dose of 15 kg N da-1.  

According to the results of our study, the 

highest herbage yield was taken as 8880.1 kg 

from the dose of 20 kg N da-1. In our study, 

herbage yield increased up to the nitrogen dose 

of 20 kg N da-1 and then decreased. 

The herbage yield values obtained in our 

study are above the values found by Yılmaz ve 

Sağlamtimur (1996), Yılmaz et al. (2001), 

Baytekin et al. (2004), Çelik et al. (2008), 

Çelebi et al. (2010), Kuşaksız (2010), and Zorer 

Çelebi (2010). However, they are below the 

values determined by Karasu et al., (2009); Tan 

et al., (2013). 

The herbage yield values obtained in the 

experiment may have differed from previous 

studies due to the cultivar, care technique, 

climate, and soil characteristics. 

 

 

Table 5. Effect of Different Nitrogen Doses on Some Characteristics of Maize Cultivars 

Çizelge5. Mısır Çeşitlerinin Bazı Özellikleri Üzerine Farklı Azot Dozlarının Etkisi 
Nitrogen 

Doses (kg 

N da-1) 

Herbage 

Yield 

(kg da-1) 

Plant 

Height 

(cm) 

Number 

of Leaves 

(pcs) 

Stem 

Diameter 

(cm) 

Ear Ratio 

(%) 

Leaf Ratio 

(%) 

Stem Ratio 

(%) 

0 7406.0 c 248.2 b 11.4 c 2.4 c 28.5 ab 26.3 45.2 

4 7468.8 c 292.2 a 12.5 b 2.6 ab 29.2 ab 26.0 44.8 

8 7729.2 bc 287.3 a 14.0  a 2.5 b 30.7 a 25.3 44.0 

12 7948.7 bc 286.2 a 13.7 a 2.5 b 28.8 ab 28.2 43.0 

16 8177.8 abc 299.4 a 14.0  a 2.6 ab 27.1 b 27.2 45.7 

20 8880.1 a 286.5 a 14.3 a 2.7 a 31.0 a 25.5 43.5 

24 8394.3 ab 297.8 a 14.1 a 2.6 ab 29.0 ab 26.6 44.4 

Mean 8000.7 285.4 13.4 2.6 29.2 26.5 44.4 

LSD 

Value 
883.502 33.799 0.656 0.154 3.445 2.632 2.923 

Cultivar        

C-955 8222.0 307.9 a 13.8 a 2.5 b 24.2 b 29.0 a 46.8 a 

TK-6063 7952.5 266.3 b 13.2 b 2.5 b 32.9 a 25.6 b 41.5 b 

Colosseus 7827.4 281.9 b 13.2 b 2.6 a 30.4 a 24.8 b 44.8 a 

LSD 

Value 
578.38 22.1 0.43 0.10 4.17 1.22 2.56 

The difference between values with different letters in the same column is significant (P ≤ 0.01). 

 

As seen in Table 4, the effect of different 

nitrogen doses on the plant heights of maize 

cultivars was found to be statistically significant 

at the level of 1%. When the effect of nitrogen 

doses on plant height was examined, it was 

observed that the highest value was obtained 

with 299.4 cm at a dose of 16 kg N da-1, and the 

lowest value was obtained with 248.2 cm at a 

dose of 0 kg N da-1 (control) (Table 5). 
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In other studies on the plant height of maize 

cultivars at different nitrogen doses, Yılmaz et 

al. (2001) determined in the study carried out in 

Van that the plant height was the lowest with 

226.2 cm at a dose of 0 kg N da-1 and the 

highest with 253.8 cm at a dose of 24 kg N da-1. 

In their study conducted under Adana 

conditions, Kara (2006) stated that the plant 

height was the lowest with 157.0 cm at a dose of 

0 kg N da-1  and the highest with 290.3 cm at a 

dose of 27 kg N da-1  as the average of two 

years. Under Bursa conditions, Çelik et al. 

(2008) obtained the lowest plant height as 

257.46 cm at a dose of 0 kg N da-1 and the 

highest plant height as 297.16 cm at a dose of 40 

kg N da-1 as the average of two years. In the 

study performed in Van, Çelebi et al. (2010) 

showed that the plant height was the lowest with 

210.7 cm at a dose of 0 kg N da-1  and the 

highest with 226.3 cm at a dose of 20 kg N da-1. 

Under Manisa Alaşehir conditions, Kuşaksız 

(2010) obtained the lowest plant height as 190.3 

cm and the highest plant height as 238.3 cm at a 

dose of 20 kg N da-1. Bayram et al. (2012) stated 

that the plant height was the lowest with 217.4 

cm at a dose of 0 kg N da-1 and the highest with 

248.6 cm at a dose of 30 kg N da-1 in the study 

carried out under Bursa conditions, and the plant 

height was the lowest with 249.2 cm at a dose of 

0 kg N da-1  and the highest with 277.3 cm at a 

dose of 30 kg N da-1  under Kocaeli conditions. 

In the two-year study performed in Van, Zorer 

Çelebi (2010) demonstrated that the plant height 

was the lowest with 217.3 cm at a dose of 0 kg 

N da-1  and the highest with 235.6 cm at a dose 

of 20 kg N da-1. Can and Akman (2014) 

obtained the lowest plant height as 147.1 cm at a 

dose of 0 kg N da-1  and the highest plant height 

as 165.9 cm at a dose of 14 kg N da-1  in the 

study carried out under Uşak conditions. 

According to the results of our study, 

although the nitrogen doses of 4, 8, 12, 16, 20, 

and 24 kg N da-1  are in the same group in terms 

of plant height, the highest plant height was 

taken as 299.4 cm from the dose of 16 kg N da-1. 

Nitrogenous fertilizers encourage vegetative 

growth in the plant, and thus the plant height 

increases (Kün 1985). 

In our study, the plant height increased up to 

a dose of 16 kg N da-1  (299.4 cm) and then 

decreased. The plant height value obtained in 

our study was higher than the values found by 

Yılmaz et al. (2001), Çelebi et al. (2010), 

Kuşaksız (2010), Zorer Çelebi (2010), Bayram 

et al. (2013) under Bursa conditions, Can and 

Akman (2014), and was compatible with the 

values obtained by Kara (2006), Çelik et 

al.,(2008), and Bayram et al. (2013) under 

Kocaeli conditions.  

Maize is the most preferred plant in terms of 

silage due to the high amount of green parts 

obtained per unit area. The plant height values 

obtained in the experiment may have differed 

from previous studies due to the cultivar, care 

technique, climate and soil characteristics. 

As seen in Table 4, the effect of different 

nitrogen doses on the number of leaves of maize 

cultivars was found to be statistically significant 

at the level of 1%. When the effect of nitrogen 

doses on the number of leaves was examined, it 

was observed that the highest value was 

obtained with 14.3 at a dose of 20 kg N da-1, and 

the lowest value was obtained with 11.4 at a 

dose of 0 kg N da-1 (Table 5). 

Among other studies investigating the effects 

of different nitrogen doses on the number of 

leaves of maize cultivars, Saruhan and Şireli 

(2005) obtained the lowest number of leaves as 

13.07 at a dose of 0 kg N da-1  and the highest 

number of leaves as 13.45 at a dose of 30 kg N 

da-1 as the average of two years and found the 

effect of nitrogen doses on the number of leaves 

insignificant in the study they conducted in 

Diyarbakır. In the study carried out by Çelik et 

al. (2008) in Bursa, the lowest number of leaves 

was 13.70 at a dose of 0 kg N da-1, and the 

highest number of leaves was 15.5 at a dose of 

40 kg N da-1  as the average of two years. In the 

study performed on 15 maize cultivars in 

Manisa, Kuşaksız (2010) obtained the lowest 

number of leaves as 10.8 and the highest 

number of leaves as 14.1 at a dose of 20 kg N 

da-1. 

According to the results of our study, 

although the nitrogen doses of 8, 12, 16, 20, and 

24 kg N da-1  are in the same letter group in 
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terms of the number of leaves, the highest 

number of leaves was taken as 14.3 from the 

dose of 20 kg N da-1. In the current study, the 

number of leaves increased up to a dose of 20 kg 

N da-1  (14.3) and then decreased. The value of 

the number of leaves obtained in our study was 

higher than the values reported by Çelik et al. 

(2008) and was compatible with the values 

found by Kuşaksız (2010). It was not found to 

be compatible with the study performed by 

Saruhan and Şireli (2005). 

As seen in Table 4, the effect of different 

nitrogen doses on the stem diameter of maize 

cultivars was found to be statistically significant 

at the level of 1%. When the effect of nitrogen 

doses on stem diameter was examined, it was 

observed that the highest value was obtained 

with 2.7 cm at a dose of 20 kg N da-1, and the 

lowest value was obtained with 2.4 cm at a dose 

of 0 kg N da-1 (Table 5). 

In other studies investigating the effect of 

different nitrogen doses on the stem diameter of 

maize cultivars, Baytekin et al. (2004) obtained 

the lowest stem diameter as 1.73 cm at a dose of 

0 kg N da-1  and the highest stem diameter as 

2.04 cm at a dose of 24 kg N da-1  as the average 

of two years in the study they conducted in 

Diyarbakır. Saruhan and Şireli (2005) showed in 

the study they carried out in Diyarbakır that the 

lowest stem diameter was 1.63 cm at a dose of 0 

kg N da-1  and the highest stem diameter was 2.0 

cm at a dose of 30 kg N da-1  as the average of 

two years. In the study performed by Kara 

(2006) in Adana, the lowest stem diameter was 

1.47 cm at a dose of 0 kg N da-1, and the highest 

stem diameter was 2.12 cm at a dose of 36 kg N 

da-1  as the average of two years. In the study on 

15 maize cultivars in Manisa, Kuşaksız (2010) 

obtained the lowest stem diameter as 2.0 cm and 

the highest stem diameter as 2.50 cm at a dose 

of 20 kg N da-1. In the study they conducted in 

Uşak, Can and Akman (2014) obtained the 

lowest stem diameter as 1.34 cm at a dose of 0 

kg N da-1  and the highest stem diameter as 1.41 

cm at a dose of 21 kg N da-1  and found the 

effect of nitrogen doses on the stem diameter 

insignificant. 

According to the results of our study, the 

highest value in terms of the stem diameter was 

obtained with 2.7 cm from the dose of 20 kg N 

da-1. In the present study, stem diameter 

increased up to a dose of 20 kg N da-1  (2.7 cm) 

and then decreased. The stem diameter value 

obtained in our study is compatible with the 

studies conducted by Baytekin et al. (2004); 

Saruhan and Şireli (2005); Kara (2006); and 

Kuşaksız (2010)  is above the values found. It 

was not found to be compatible with the study 

performed by Can and Akman (2014). 

The stem diameter values obtained in the 

experiment may have differed from previous 

studies due to the cultivar, care technique, 

climate, and soil characteristics. 

As can be seen in Table 4, the effect of 

different nitrogen doses on the ear ratio of maize 

cultivars was found to be statistically significant 

at the level of 1%. When the effect of nitrogen 

doses on the ear ratio was examined, it was 

observed that the highest value was obtained 

with 31% at a dose of 20 kg N da-1, and the 

lowest value was obtained with 27.1% at a dose 

of 16 kg N da-1 (Table 5). 

In other studies investigating the effect of 

different nitrogen doses on the ear ratio of maize 

cultivars, Yılmaz and Sağlamtimur (1996) 

obtained the lowest ear ratio as 41.25% at a dose 

of 0 kg N da-1  and the highest ear ratio as 

42.25% at a dose of 6 kg N da-1  as the average 

of two years in the study they conducted in 

Adana. In the study carried out by Yılmaz et al. 

(2001) in Van, the lowest ear ratio was 34.9% at 

a dose of 0 kg N da-1, and the highest ear ratio 

was 39.1% at a dose of 16 kg N da-1  as the 

average of two years. In the study performed in 

Diyarbakır, Baytekin et al. (2004) reported that 

the lowest ear ratio was 31.65% at a dose of 12 

kg N da-1  and the highest ear ratio was 34.98% 

at a dose of 0 kg N da-1. Çelik et al. (2008) 

showed in the study they carried out in Bursa 

that the lowest ear ratio was 14.17% at a dose of 

0 kg N da-1  and the highest ear ratio was 

23.06% at a dose of 40 kg N da-1  as the average 

of two years. In the study conducted by Çelebi 

et al. (2010) in Van, the lowest ear ratio was 

obtained as 29.9% at a dose of 0 kg N da-1, and 

the highest ear ratio was obtained as 34.0% at a 
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dose of 20 kg N da-1  as the average of two 

years. In the two-year study performed in Van, 

Zorer Çelebi (2010) showed that the lowest ear 

ratio was 29.6% at a dose of 0 kg N da-1, and the 

highest ear ratio was 35.5% at a dose of            

20 kg N da-1.  

According to the results of our study, the 

highest ear ratio was taken as 31% from the 

dose of 20 kg N da-1. The ear ratio decreased 

after a dose of 20 kg N da-1. 

The ear ratio values obtained in the present 

study are lower than the values found by Yılmaz 

et al. (2001). They are higher than the values 

determined by Çelik et al. (2008). They were not 

found to be compatible with the studies 

conducted by Yılmaz and Sağlamtimur (1996), 

Baytekin et al. (2004), Çelebi et al. (2010), and 

Zorer Çelebi (2010).  

The ear ratio values obtained in the 

experiment may have differed from previous 

studies due to cultivar, care technique, climate, 

and soil characteristics. 

 

4. Conclusion 

According to these results, it is understood 

that the best and economical dose for the silage 

yield of silage maize cultivars is 20 kg N da-1. 

The maize cultivar C-955 stands out as the best 

cultivar in terms of herbage yield, plant height, 

number of leaves. 

 

4. Acknowledgement 

This article was summarized from the 

MSc.Thesis prepared by Erol Ozaslan. 

 

References 
Açıkgöz E (2001). Yem Bitkileri. Uludağ Üniv. 

Güçlendirme Vakfı Yayın No: 182, Bursa 

Açıkgöz E, Hatipoğlu R, Altınok S, Sancak C, Tan A, 

Uraz D(2005). Yem Bitkileri Üretimi ve Sorunları, 

Türkiye Ziraat Mühendisliği, VI. Teknik Tarım 

Kongresi, 3-7. 

Alçiçek A (2001). Süt İneklerinin Yemlenmesinde Yeni 

Teknikler. Ege Tarımsal Araştırma Enstitüsü 

Müdürlüğü Yayınları, No: 100, İzmir 

Anonim, (2015). Salihli iklim verileri. Meteoroloji 

Müdürlüğü, Manisa 

Avcıoğlu R, Soya H, Açıkgöz E, Tan A (2000). Yem 

bitkileri Üretimi. Türkiye Ziraat Mühendisliği V. 

Teknik Kongresi, 1. Cilt, 567-585. Ankara 

Bayram G, Şenyiğit E, Doğan R, Turgut İ, Tekinalp E, 

Şenol T (2013). Farklı Koşullarda Yetiştirilen At 

Dişi Mısırda Azot Dozlarının Verim ve Kalite 

Özelliklerine Etkisi. 10. Tarla Bitkileri Kongresi 10 

-13 Eylül 2013 Konya (Özet Kitabı 435-440 s.)  

Baytekin H, Akıncı C, Gül İ, Doran İ, Kılıç H (2004). 

Sulu Koşullarda Bazı Ana Ürünlerden Sonra 

Yetiştirilen İkinci Ürün Mısır ve Sorgumda Farklı 

Azot Dozlarının Verim ve Verim Unsurlarına Etkisi. 

Tübitak Proje No:Tarp-2260, Diyarbakır. 

Can  M, Akman Z (2014). Uşak Ekolojik Şartlarında 

Farklı Azot Dozlarının Şeker Mısırın (Zea Mays 

Saccharata Sturt.) Verim ve Kalite Özelliklerine 

Etkisi. Süleyman Demirel Üniversitesi Ziraat 

Fakültesi Dergisi. 9 (2): 93-101. 

Çelebi R, Çelen AE, Zorer Çelebi Ş, Şahar AK (2010). 

Farklı Azot ve Fosfor Dozlarının (Zea Mays L.) Silaj 

Verimi ve Kalitesine Etkisi. Selçuk Tarım ve Gıda 

Bilimleri Dergisi. 24(4) 16-24. 

Çelik N, Budaklı Çarpıcı E, Bayram G (2008). Silajlık 

Mısır (Zea Mays L.)’da Bitki Yoğunluğu ve Farklı 

Miktarda Azot Uygulamalarının Stres Fizyolojisi, 

Verim ve Kalite Yönünden Değerlendirilmesi. Proje 

No:106O148,  Bursa. 

Demari GH, Carvolho IR, Nardino M, Szareski VJ, 

Dellagostin SM, Rosa TC, Follmann DN, Monteiro 

MA, Basso CJ, Pedo T, Aumonde TZ, Zimmer PD 

(2016). Importance of Nitrogen In Maize 

Production. Journal of Current Research.  8(08), 

36629-36634.  

Freed R, Einensmith SP, Guets S, Reicosky D, Smail 

VM, and Wolberg P (1989). User’s guide to 

MSTAT-C, analysis of agronomic research 

experiments. Michigan State University, USA. 

Geren H (2000). Ana ve İkinci Ürün Olarak Yetiştirilen 

Silajlık Mısır (Zea mays L.) Çeşitlerinde Ekim 

Zamanlarının Hasıl Verimleri ile Silaja İlişkin 

Tarımsal Özelliklere Etkisi Üzerinde Araştırmalar. 

Ege Üniversitesi, Fen Bilimleri Enstitüsü, Tarla 

Bitkileri Anabilim Dalı, Doktora Tezi.  İzmir. 

Kacar B, Katkat AV (2009). Bitki Besleme. Nobel 

Yayıncılık Dağıtım Tic. Ltd. Şti. Ankara 

Kara B (2006). Çukurova Koşullarında Değişik Bitki 

Sıklıkları ve Farklı Azot Dozlarında Mısırın Verim 

ve Verim Özellikleri İle Azot Alım ve Kullanım 

Etkinliğinin Belirlenmesi. Çukurova Üniversitesi 

Fen Bilimleri Enstitüsü, Tarla Bitkileri Ana Bilim 

Dalı (Doktora Tezi). 43-67 s. Adana 

Karasu A, Oz M, Bayram G, Turgut I (2009).The Effect 

of Nitrogen Levels on Forage Yield and Some 

Attributes in Some Hybrid Corn (Zea mays 

indentata Sturt.) Cultivars Sown as Second Crop for 

Silage Corn. African Journal of Agricultural 

Research Vol. 4 (3): 166-170 

Kırtok Y (1998). Mısır Üretimi ve Kullanımı. Kocaoluk 

Maatbaası, İstanbul  

Kuşaksız T, Kuşaksız E (2008). Manisa Ekolojik 

Koşullarında Ana Ürün Silajlık olarak Uygun Mısır 

(Zea mays L.) Çeşitlerinin Belirlenmesi. Celal Bayar 

Üniversitesi Rektörlüğü Araştırma Fonu Proje 

No:2006-061 Kesin Rapor. 20-28 s. Manisa. 

Kuşaksız T (2010). Adaptability of some new maize(Zea 

mays L.) cultivars for silage production as main crop 

in mediterranean environment. Turkish Journal of 

Field Crops,15(2): 193-197. 

Kün E (1985). Sıcak İklim Tahılları. Ziraat Fakültesi 

102



ÖZASLAN and KUŞAKSIZ / JAFAG (2021) 38 (2), 95-103 

Yayınları, Ankara 

Özaslan E (2019). Effects of Different Nitrogen Doses 

on Silage Yield and Quality Characteristics of Maize 

(Zea mays L.) Cultivars. Manisa Celal Bayar 

University Graduate School of Applied and Natural 

Sciences. Department of Agricultural Sciences. 

M.Sc Thesis. 9-57p.Manisa 

Saruhan V, Şireli HD (2005). Mısır Bitkisinde Farklı 

Azot Dozları ve Bitki Sıklığının Koçan, Sap ve 

Yaprak Verimlerine Etkisi Üzerine Bir Araştırma. 

Harran Üniversitesi Ziraat Fakültesi Dergisi. 9 

(2):45-53. 

Steel RGD and Torrie JH (1980). Principles and 

Procedures of Statistics. 2nd Ed. McGraw Hill series 

in probability and statistics, New York, USA. 

Tan M, Dumlu Gül Z, Güney E, Yolcu H, Kharazmı K 

(2013). Azotlu Gübre ve Zeolit Uygulamalarının 

Silajlık Mısırda Verim ve Bazı Özellikleri Üzerine 

Etkileri. 10. Tarla Bitkileri Kongresi 10-13 Eylül 

2013 Konya ( özet kitabı, 87-92s.) 

TUİK, 2017. Tarım,Tahıllar ve Diğer Ürünlerin Alan ve 

Üretim Miktarları. 

Tuik.gov.tr/UstMenu.do?metod=temelist (Erişim 

Tarihi: 23 Ocak 2019). 

Yaşak S, Çınar A, Turgay ME (2003). Mısırda Ekim 

Zamanının Tohum Tutma ve Diğer Bazı Özellikler 

Üzerine Etkileri. V. Tarla Bitkileri Kongresi 13- 17 

Ekim 2003, 352-357 s.Diyarbakır 

Yıldırım MB, Kuşaksız T (2002). Tarımda İstatistik 

Yöntemler. Celal Bayar Üniversitesi Yükseköğrenim 

Vakfı Yayınları No:21, Manisa.  

Yıldırım Ö, Baytekin H (2003). Mısırda Bitki Sıklığının 

Yeşil Ot ve Tane Verimi ile Bazı Tarımsal 

Karakterlere Etkisi. V. Tarla Bitkileri Kongresi 13-

17 Ekim 2003, II:448-452 s.Diyarbakır  

Yılmaz Ş, Sağlamtimur T (1996). Ana Ürün Mısırda Üst 

Gübre Olarak Uygulanan Farklı Form ve Dozlarda 

Azot Gübresinin Hasıl Verimi ve Kalitesi Üzerine 

Etkisi Mustafa Kemal Üniversitesi Ziraat Fakültesi 

Dergisi. 1(1):113-124.  

Yılmaz İ, Deniz S, Akdeniz H, Keskin B (2001). Van 

Yöresinde Dane Sorgum, Silaj Sorgum ve Silajlık 

Mısır Yetiştirme Olanakları Üzerine Bir Araştırma 

TÜBİTAK Proje No: Tarp-2133, Van. 

Yolcu H, Tan M (2008). General View to Turkey Forage 

crops Cultivation. Univ. of Ankara. J. Agric. Sci. 

14(3):303-312. 

Zorer Çelebi Ş, Şahar AK, Çelebi R, Çelen AE (2010). 

TTM-815 Mısır Çeşidinde Azotlu Gübre Form ve 

Dozlarının Silaj Verimine Etkisi. Ege Üniversitesi 

Ziraat Fakültesi Dergisi. 47(1): 61-69. 

 

103


