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Abstract 

A field experiment was conducted during the spring season 2021-2022 in the field of the 

College of Agriculture, University of Basra / Karmat Ali site (latitude 30°.57 north and 

longitude 47°.80) in order to study the effect of five levels of nitrogen fertilizer (0, 150, 

200, 250 and 300) kg N ha-1 and three levels of cutting height (10, 20 and 30) cm in the 

percentage of dry matter and its quality for the white corn crop Sorghum bicolor L. In a 

mixture of alluvial soil, as planting took place on 1/4/2022, the experiment was applied 

according to the method Factorial experiments using the randomized complete block 

design (R.C.B.D) with three replications. The different factorial coefficients were 

distributed to the workers randomly within each sector. Three bunches of crop were 

taken and the following characteristics were measured for each bunch: percentage of 

dry matter and percentage of protein in the plant, percentage of fiber in the plant, the 

results showed The level of nitrogen fertilizer was superior to 250 kg N ha-1 , which 

recorded the highest average percentage of protein in the plant, which reached 13.26, 

12.08, and 9.24 %, and the highest average dry matter percentage reached 25.98, 28.67, 

and 28.23 % for the three weeds, while the relationship between the protein percentage 

and the fiber percentage was inversely By increasing the percentage of protein in the 

plant, the percentage of fiber in the plant decreases. The results also showed that the 

cutting height of 10 cm recorded the highest average percentage of protein in the plant, 

which reached 10.71, 9.46, and 7.71% for the three cuttings, respectively, and the highest 

average percentage of dry matter in the plant reached 28.15 % in the second cutting. 

While the effect of the interaction between nitrogen fertilization and cutting height was 

significant, as the overlap treatment of 250 kg N ha-1 with a cutting height of 10 cm 

recorded the highest average percentage of protein in the plant amounted to 14.38 and 

10.21% for the first and second cuttings, and the highest average percentage of dry 

matter reached 28.93% for the cuttings. the second. 

 

Introduction 

The interest in cultivating fodder crops is one of the important things to increase the 

amount of green fodder in the summer. The availability of fodder in the conditions of 

the southern region is a prerequisite for the success of any animal field. To increase the 

yield of green and dry fodder, attention must be paid to fertilization processes for its 

main role in increasing the yield, as the importance of nitrogen lies Being one of the 

main nutrients and positively affecting the growth of forage crops by increasing plant 
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height, number of cuttings, number of leaves and leaf area, thus increasing the yield of 

green and dry forage, as noted when adding this element to poor soils that suffer from a 

lack of nitrogen leads to improved growth and thus increased accumulation of dry 

matter in plants (Tena and Beyene, 2011and Aragaw et al., 2020). 

       The nitrogen element is very important for the growth of crops, especially white 

corn, because it is a large-sized grassy crop that stresses the soil, as it participates with 

magnesium in the formation of chlorophyll as well as its entry into the formation of 

enzymes, hormones and vitamins, in addition to raising the efficiency of plants in water 

consumption and resistance to external stresses, as it is included in the composition of 

Amino and nucleic acids, and its deficiency leads to yellowing of the leaves and 

accelerates the aging of the leaves and the short life cycle of the plant, and that most 

plants need the element nitrogen in large quantities compared to the rest of the other 

elements to build their tissues because it is essential in the synthesis and representation 

of proteins and protoplasm and the formation of chlorophyll (Abu Dahi and Younis, 

1988). When a deficiency occurs in the levels of this element, it will affect the growth of 

the plant because it enters into the action of auxins and cytokines, which have a role in 

increasing the division of meristematic cells and thus increasing the ability of the plant 

to absorb the necessary elements from the soil such as nitrogen, phosphorus and 

potassium, and this positively affects the increase in green fodder yield. It was also 

observed that the addition of the nitrogen element leads to an increase in plant density, 

which is something desirable in fodder crops (Zand et al, 2014), that the final outcome 

of the role of nitrogen is an increase in the process of photosynthesis and results in the 

formation of shoots and an increase in plant height, number of leaves and leaf area, and 

these are indicators of growth It is considered essential in increasing the yield of green 

fodder crops, and the nitrogen element increases the size of the leaves that are a plant 

for nutrients, which leads to an increase in biomass and thus an increase in the forage 

yield of the plant (Ziki et al, 2019). 

Another process that affects the physiological processes of forage crops is the level of 

cutting height, which has a role in the growth of forage crops, as it helps to re-grow the 

plant again while retaining vitality that enables it to re-energize the plant after cutting 

without affecting the physiological processes, in addition to the side branches that 

Affected by this process to ensure that the shoots are not exposed to drought and heat 

after cutting the plants, and thus negatively or positively affect the forage yield (Kharbit 

and Hashem, 2017). Research indicates that dry matter yield is higher at shorter cut 

heights compared to leaving taller straw, while other research shows that an increase in 

forage cut height improves the nutritional composition of silage. However, dry forage 

yield losses can become very large if very high elevations are used. For mowing, this 

mowing strategy is not accepted by producers (Granados-Nino et al, 2020). and this 

study was built, which aims to determine the best level of nitrogen fertilizer that gives 

the highest dry matter in the plant, while determining the ideal level for cutting the 

plant. 
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Materials and Methods 

A field experiment was carried out at the agricultural research station of the College of 

Agriculture - University of Basra / Karma Ali site, which is located at (latitude 30°.57  

north  and length 47°.80) during the spring agricultural season 2021-2022 The study 

aimed to find out the effect of five levels of nitrogen fertilizer and three cut-off heights 

in the  percentage and quality of dry matter for the sorghum bicolor L crop.   In alluvial 

mixture soils shown in Table (1). The experiment included the study of two factors, the 

first factor, five levels of nitrogen fertilizer  (0, 150, 200, 250 and 300) kg N ha-1 which 

is denoted by (N0, N1, N2, N3 and N4) respectively and   The source of nitrogen fertilizer 

is urea fertilizer, which contains (46%) nitrogen, and urea fertilizer was added in three 

batches, the first batch after a week after germination, the second batch after the first 

mower and the third batch after the second mower, and the second factor included three 

levels of cutting height (10, 20 and  30) cm and symbolized by the symbol (C1, C2 and 

C3) sequentially, the experiment was applied according to the method of factor 

experiments using the design of complete random sectors (R.C.B.D) with three repeats 

that distributed the different factor coefficients of workers randomly within each sector 

(Al-Rawi and Khalaf Allah,  1980), the land was divided into panels and according to the 

design used with an area of 3x 2 m = 6 m 2 per board and  each board contains four 

lines, the distance between one line and the last 50 cm and the distance between the 

holes is 20 cm (Abdullah et al., 2021).  The seeds of sorghum plants were sown on 

1/4/2022,  three fillings of the crop were taken, and  the percentage of dry matter was 

calculated  through the following equation (1975 A.O.A.C):  
  

Dry matter percentage =  dry sample weight / wet sample weight x 100 
 The protein percentage was calculated through the following equation: 

  protein % = N% x  6.25  (Peter and Young , 1980) 
The percentage of fiber was estimated according to the following equation: ( 1975 

A.O.A.C) 

Fiber % = 
 𝐰𝐞𝐢𝐠𝐡𝐭 𝐚𝐟𝐭𝐞𝐫 𝐝𝐫𝐲𝐢𝐧𝐠 +𝐖𝐞𝐢𝐠𝐡𝐭 𝐚𝐟𝐭𝐞𝐫 𝐛𝐮𝐫𝐧𝐢𝐧𝐠 

𝐬𝐚𝐦𝐩𝐥𝐞 𝐰𝐞𝐢𝐠𝐡𝐭 
 x 100 

 

Table (1) some physical and chemical properties for the soil. 
Adjectives Value Unit 

pH 7.31 - 
E.C 8.69 1-Ds.m 

Organic matter 1.82 1-Mg.Kg 

Available 

elements 

N 28.12 
1-Mg.Kg P 10.21 

K 90.45 

Soil articulations 
Sand 135 

Soil 1-g.Kg Silt 515 
Clay 350 

The texture Silt loam  1000 
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Results and Discussion 

1_Percentage of protein in the plant(%) 
It was noted from Table (2) that there were significant differences between the fertilizer 

levels, as the N3 level recorded the highest average of protein content in the plant, which 

reached 13.26, 12.08, and 9.24% for the first, second, and third plant cuts, respectively, 

which differed significantly from the rest of the levels and for all plant cuts, while the 

comparison treatment recorded N0 less average reached 5.69, 5.49 and 5.28% for the 

three plant cuts, respectively. The reason is that the increase in nitrogen uptake in the 

plant led to an increase in the representation of compounds resulting from 

photosynthesis and their conversion into proteins due to the conversion of ketone 

organic acids into amino acids through enzymatic reactions. Chain of acids are 

associated with peptide bonds to form proteins (Mengel and Kirkby, 1982 and 

Amandeep, 2012). 

The results of Table (2) indicated that the C1 level was superior for the three plant cuts , 

as the highest average of protein content in the plant was recorded at 10.71, 9.46 and 

7.71% for the three pant cuts and respectively, which differed significantly from the rest 

of the levels at the first and third plant cauts, while the second plant cut did not differ 

significantly from the level C2, which recorded 8.88%, while the C3 level recorded the 

lowest average for the first and second plant cuts, 8.50 and 8.46%, while for the third 

plant cut, the C2 level recorded the lowest average of 6.54%. The reason for the increase 

in the percentage of protein in the plant is due to an increase in the number of leaves 

that contain The highest levels of protein compared to other plant parts. (Al_Ferjawi, 

2014 and Szymanska and  et al , 2018). 

The interaction between nitrogen fertilization and high cuttings significantly affected 

the protein content of white corn plants at the first and second plant cuts, as the 

treatment N3C1 recorded the highest average of 14.38%, which differed significantly 

from the rest of the levels at the first plant cut. While treatment N0C2 recorded the 

highest average which reached 13.12% . Meanwhile the N3C2  treatment recorded the 

highest average which reached 13.12 %. While N0C3 treatment recorded the lowest 

average for first and second plant cuts which reached 5.42 and 5.21%. 

 

Table (2) Effect of nitrogen fertilization, cutting height and the interaction 

between them on the average percentage of plant protein (%) 
Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

First 

0N 1N 2N 3N 4N 

C1 6.25 8.13 11.88 14.38 12.92 10.71 

C2 5.42 7.50 9.38 13.33 11.04 9.33 

C3 5.42 7.50 8.75 12.08 8.75 8.50 
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Fertilizatio

n mean 
5.69 7.71 10.00 13.26 10.90  

LSD  0.05    

For Cutting Height  
0.425 

For Fertilization 
0.549 

For interaction 

0.951 

Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

Second 

0N 1N 2N 3N 4N 

C1 5.83 8.12 10.00 10.42 12.92 9.46 

C2 5.42 7.29 8.54 13.12 10.00 8.88 

C3 5.21 6.04 8.75 12.71 9.58 8.46 

Fertilizatio

n mean 
5.49 7.15 9.10 12.08 10.83  

LSD  0.05    

For Cutting Height  
0.608 

For Fertilization 
0.785 

For interaction 
1.360 

Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

Third 

0N 1N 2N 3N 4N 

C1 5.42 6.67 8.33 10.21 7.92 7.71 

C2 5.21 5.42 6.67 8.75 6.67 6.54 

C3 5.21 5.42 6.88 8.75 6.88 6.62 

Fertilizatio

n mean 
5.28 5.83 7.29 9.24 7.15  

LSD  0.05    

For Cutting Height  
0.722 

For Fertilization 
0.932 

For interaction 

N.S 

 

2_ Percentage of fiber in the plant (%) 

It was noted from Table (3) that there were significant differences between the fertilizer 

levels, as level N1 recorded the highest average of fiber content in the plant, which 

reached  14.86% for the first plant cut, which did not differ significantly from level N0, 

which recorded 14.83%, while at the second and third plant cut, the N0 level recorded 

the highest average  percentage of fibers in the plant, which was reached 18.33 and 

14.57% for the two plant cuts, respectively, which differed significantly from the rest of 

the levels, meanwhile the N4 level recorded the lowest average percentage of fiber in the 

plant whoch reached 14.18% for the first  plant cut , while at the second and third plant 

cuts, the N2 level recorded the lowest average of 16.99 and 13.69 % for the two plant 

cutts  respectively and the reason for the increase in fiber is when the plant ages, the 

aging of the leaves increases and the accumulation of carbohydrates increases. 

Therefore, the nitrogen-free substances increase, such as the percentage of lignin, 
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hemicellulose, and cellulose, and these are the main components of the fibers (Al-

Moazani and Al-Taie, 2014). 

As for the plant cutting height, Table (3) shows that the C3 level gave the highest average 

of the fiber content in the plant, reaching 15.53, 18.97, and 15.30% for the first, second, 

and third plant cuts, respectively, which differed significantly from the rest of the levels, 

and the C1 level recorded the lowest average of 13.58, 16.02, and 13.50. % for the first, 

second and third plant cuts, respectively. 

As for the effect of the interaction between nitrogen fertilization and plant cutting 

height, it was significant at the third plant cut only, as the treatment N0C3 recorded the 

highest average of fiber content in the plant which reached  15.79%, which differed 

significantly from the rest of the levels, while the treatment of interlocking N2C1 

recorded the lowest average of 13.12%. 

 

Table (3) Effect of nitrogen fertilization, cutting height and the interaction 

between them on average plant fiber content (%) 
Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

First 

0N 1N 2N 3N 4N 

C1 13.70 13.91 13.69 13.39 13.21 13.58 

C2 14.85 14.81 14.27 14.27 14.12 14.46 

C3 15.95 15.86 15.49 15.13 15.23 15.53 

Fertilizatio

n mean 
14.83 14.86 14.49 14.26 14.18  

LSD  0.05    

For Cutting Height  
0.128 

For Fertilization 
0.166 

For interaction 

N.S 

Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

Second 

0N 1N 2N 3N 4N 

C1 16.84 16.18 15.55 15.72 15.80 16.02 

C2 18.08 17.61 17.44 17.17 17.19 17.50 

C3 20.08 19.25 17.99 18.85 18.68 18.97 

Fertilizatio

n mean 
18.33 17.68 16.99 17.25 17.23  

LSD  0.05    

For Cutting Height  
0.387 

For Fertilization 
0.499 

For interaction 

N.S 

Cuttings Cutting 

Height 

)1-Fertilization (Kg N haNitrogen  
Cutting Height 

mean 

Third 0N 1N 2N 3N 4N 
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C1 13.60 13.39 13.12 13.87 13.54 13.50 

C2 14.32 13.96 13.19 15.59 14.15 14.24 

C3 15.79 15.28 14.76 15.10 15.54 15.30 

Fertilizatio

n mean 
14.57 14.21 13.69 13.86 14.41  

LSD  0.05    

For Cutting Height  
0.078 

For Fertilization 
0.100 

For interaction 
0.174 

 

3_ Percentage of dry matter (%) 

       The results of Table (4) showed that the fertilizer level of 250 kg N ha-1 gave the 

highest average percentage of dry matter in the plant, reaching 25.98 , 28.67 and 28.23 

% for the first, second, and third plant cut, respectively. It did not differ significantly 

from N2 and N1, which recorded 25.73 and 25.14% at the first batch, and at the second 

and third batch, it differed significantly from the rest of the levels., which reached 

23.560, 26.456, and 26.256% for the three plant cut. It has a positive effect on leaf area 

and number of leaves, thus increasing dry matter accumulation in the plant (Fageria 

and Baligar, 2005 and Al-Aboudi and Al-Abdullah, 2022). 

As for the effect of plant  cutting height, Table (4), it was significant at the second and 

third plant cutting only, as the plant cutting height 10 cm recorded the highest average 

of the dry matter percentagel in the plant, which reached 28.15% at the second plant cut, 

and it differed significantly from the rest of the levels, and the level 30 cm was the 

highest average at the third cutting. 27.84%,       

The interlocting  between nitrogen fertilization and plant cutting height significantly 

affected the percentage of dry matter at the second and third plant cuts only, as the 

treatment recorded 250 kg N ha-1 with a plant cutting height of 10 cm, the highest 

average of 28.93 %, and it did not differ significantly from four other treatments. 

 

Table (4) Effect of nitrogen fertilization, cutting height and the interaction 

between them on the average dry matter percentage (%) 
Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

First 

0N 1N 2N 3N 4N 

C1 23.10 24.73 25.53 25.90 25.27 24.91 

C2 24.00 25.63 25.70 26.03 24.87 25.25 

C3 23.57 25.07 25.97 26.00 23.97 24.91 

Fertilizati

on mean 
23.56 25.14 25.73 25.98 24.70  
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LSD  0.05    
For Cutting Height 

 N.S 

For Fertilization 
1.19 

For interaction 

N.S 

Cuttings Cutting 

Height 

)1-Nitrogen Fertilization (Kg N ha 
Cutting Height 

mean 

Second 

0N 1N 2N 3N 4N 

C1 27.13 28.20 28.90 28.93 27.60 28.15 

C2 26.76 27.13 27.86 28.76 25.13 27.13 

C3 25.46 26.23 27.73 28.33 27.23 27.00 

Fertilizati

on mean 
26.45 27.18 28.16 28.67 26.65  

LSD  0.05    
For Cutting Height 

0.37   
For Fertilization 

0.48 

For interaction 
0.83 

Cuttings Cutting 

Height 

)1-Fertilization (Kg N haNitrogen  
Cutting Height 

mean 

Third 

0N 1N 2N 3N 4N 

C1 24.66 26.66 27.23 27.66 27.40 26.72 

C2 27.03 27.26 27.23 28.26 26.63 27.28 

C3 27.06 27.53 28.16 28.76 27.70 27.84 

Fertilizati

on mean 
26.25 27.15 27.54 28.23 27.24   

LSD  0.05    
For Cutting Height  

0.31 

For Fertilization 
0.40 

For interaction 
0.70 

 

Conclusions and Recommendations 

We conclude from the above that the level exceeded 250 kg N ha-1, which recorded the 

highest average percentage of protein and percentage of dry matter, as well as with 

regard to the effect of plqnt cutting height, the cutting height exceeded 10 cm in 

percentage of protein in plants and percentage of dry matter, but as for the percentage 

of fiber in plants decreases with increasing percentage Protein in plants is an inverse 

relationship. We recommend cutting sorghum at a height of 10 cm with the addition of 

nitrogen fertilizer at the level of 250 kg N ha-1 to obtain the highest dry matter in the 

plant. 
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