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A B S T R A C T: 
    This investigation was carried out at two locations the first location was college of Agricultural Engineering 

Sciences / Salahaddin University at Grdarasha research and the second location was Kurshaxlu station during summer 

season 2021 to assess the effect of three levels of nitrogen (0,50 and 100) kg ha
-1 

and two different cutting frequency 

(once and twice), applied on two sorghum varieties; (Money Maker and Jowari) to investigate some quality characters 

(crude protein %, crude fiber %, ether extraction %, ash % and total carbohydrates %). Jowari variety had highest 

protein % than money maker, (13.211 and 13.095) (%) and at nitrogen 100 kg ha
-1

. The results showed that the fiber 

content were decreased and carbohydrates increased in Jowari variety with the nitrogen concentration 50 kg ha
-1

. 

Cutting twice recorded lower fiber content and higher carbohydrates percentage than cutting once. More studies might 

conduct to determine the effect of nitrogen applications on growth and quality of sorghum by using different rates. 
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1.INTRODUCTION : 

 

Sorghum (Sorghum bicolor L. Moench) is 

an important short-day summer annual grass that 

ranks fifth in the world's cereal crops (Ghani et 

al., 2015). Sorghum is a drought-resistant fodder 

crop in the Poaceae family (Karthika and Kalpana 

2017).The center of origin was domesticated and 

diversified in Africa before moving to other parts 

of the world, Ethiopia and Indian (Doggett, 1988). 

There are five main races of cultivated sorghum 

(bicolor, guinea, caudatum, durra and kafir) 

(Barnaud et al., 2009). Sorghum enzymes allowed 

for categorization into three enzymatic groups. 

The first includes race guinea is widely grown in 

West Africa the second Southeast Africa of all 

five races and third race durra and 

 

 

 

race caudatum central Africa. All cultivated 

sorghums could be descended from a primitive 

domesticated bicolor-like race (Dewet et al., 

2011). 

     FAO (2008) showed that sorghum has spread 

throughout the world with the five countries with 

the highest production being the United States, 

Nigeria, Ethiopia, Mexico, and India. In 2007, for 

example, over 40 million hectar of land were 

dedicated to sorghum production globally with 60 

percent of that land dedicated to sorghum 

production.  

     Mahfouz et al.(2015) illustrated that in terms 

of importance and production, sorghum is the fifth 

most important cereal crop in the world, after 

wheat, maize, rice, and barley. Sorghum is 

becoming an increasingly important forage crop in 

many arid and semi-arid regions of the world 

because of its advantages over other forage crops 
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(Zerbini and Thomas 2003).Sorghum is famous 

for its high stress resistance and adaptability, and 

one of its main characteristics is salt tolerance. 

Increasing sorghum production on saline-alkaline 

land is one of the best options for making the most 

of this marginal soil. Domestic and overseas 

studies on plant tolerance to soil salinity and 

alkalinity in sorghum have led to many 

achievements (Huang, 2018). 

     Sorghum is widely cultivated in arid, semiarid, 

tropical, subtropical, and temperate climates. It is 

a significant source of food and feed (Huang, 

2018). Excellent opportunity to provide fodder to 

the bovine population for better nutrition (Singh 

and Sumeriya 2012). Taking this into 

consideration, multi cut genotypes were developed 

to ensure a continuous supply of green fodder for 

a longer period of time. Sorghum green fodder 

contains 12(%) protein, 70(%) carbohydrates and 

remaining part consists of minerals, and crude fats 

palatable to animals (Malik et al., 2007). 

     These multi cut varieties have high nutritive 

value than single cut under same set of 

management (Malik et al., 1992). It grows 

quickly, is palatable, and nutritious, so it's used as 

silage and hay as well as fresh fodder (Rana et al., 

2012). 

     Many factors influenced sorghum fodder 

quality including fertilization, irrigation, 

genotype, plant density, and harvesting time. 

Increased nitrogen fertilization improved nitrogen 

uptake significantly, resulting in increased 

photosynthetic activity and protein synthesis 

(Oberoi et al., 2020). Nitrogen application has a 

direct impact on forage quality (Kaur et al., 2016). 

   Neylon and Kung (2003) reported that the 

increase in protein content with increasing the 

nitrogen level could be due to nitrogen application 

enhancing amino acid formation and thus 

increasing protein content. Nitrogen application 

reduces the fiber, lignin, and neutral detergent 

fiber content of forage, improving succulence and 

palatability (Yang et al., 2020). Increased nitrogen 

levels reduced crude fiber content, resulting in a 

crude fiber range of 32.76 – 30.72 percent 

(Almodares et al., 2009). 

   Mohammed et al. (2014) showed that that higher 

nitrogen levels enhanced the concentration of 

ether extractable fat. Ayub et al. (2002) who 

found that the effect of nitrogen application on ash 

percent contents shows a significant effect on 

sorghum forage nitrogen application at the rate of 

100 kg N ha
-1

 has the highest ash percent contents 

followed by nitrogen application at the rate of 50 

kg N ha
-1

 ash percent contents. 

   Kumar et al.(2015) describe that if the proper 

amount of fertilizers are not applied, the crop 

quality of sorghum fodder suffer greatly. 

  Although sorghum is considered as a dual 

purpose (grain and forage), it is not considered 

important crop in Iraq until now depended on old 

varieties. This crop is not well-known in 

Kurdistan, and little information and published 

research on it can be found. In terms of varieties 

or agronomic practices such as planting date, 

cutting frequency, row spacing, and nutritive 

value. 

    The objective of this study was to investigate 

the effect of different rates of nitrogen fertilizer 

and cutting frequency on some green forage 

quality of Sorghum bicolor L. varieties. 

2. MATERIALS AND METHODS  

2.1 Materials 

      Two varieties of sorghum (Sorghum bicolor L. 

Moench) as the plant material were used.  

       (Money Maker and Jowari) three levels of 

nitrogen were used as N1 with no nitrogen as a 

Control, N2 with 50 kg ha
-1

 and N3 with 100 kg 

ha
-1

 nitrogen. In regards to application of 

Phosphorus and potassium, Mono Potassium 

Phosphate MKP fertilizer with the rate of (0, 52, 

and 34) respectively was used as basal application 

in 160 gm/ 20 liters for each replication and 1.5 

liter for each plot which equivalent to 20kg ha
-1

. 

2.2. Experimental Design  

     The experiments were carried out during 

summer season 2021, at two locations the first 

location was College of Agricultural Engineering 

Sciences / Salahaddin  niversity  t  r  r sh  

rese r h st tion lo  te   t    titu e                  

 ongitu e                   and evaluation of 420 

MASL. The second location was Kurshaxlu 

station which lo  te   t    titu e                  

 ongitu e                    n  evaluation of 415 

MASL.  

Randomized Completely Block Design (RCBD) 

with three replicates were used, implemented in 

three nitrogen fertilizer rate of (0, 50 and 100 kg 



Mohammed. T. and Ismaeil N.  /ZJPAS: 2022, 34 (5): 92-102 
 94 

 

ZANCO Journal of Pure and Applied Sciences 2022 

   
 

 
 

ha
-1

) were distributed, while the two cutting 

frequency (cutting once and cutting twice), there 

are 40 cm between rows, each plot consists of 4 

rows , 30 cm between plants, each plot contains 

28 plants. Drip irrigation system were designed 

for both locations and were irrigated twice a week 

for 30 minutes.  

2.3. Studied characters:- 

All data recorded for ten plants from two middle 

rows of each plot. 

2.3.1. Forage quality parameters for different 

cutting periods: 

      For quality characteristics samples were used 

from leaves  n  stem when it w s oven  rie  for   

  ys  t        were  etermine  for  ll s mples 

after drying and grinding the samples were ground 

to small portions then mixed together to be used in 

chemical analysis. 

2.3.1. 1. Protein percentage (%): 

The nitrogen % was determined using micro 

Kjeldal apparatus according to (A.O.A.C, 1980). 

Protein (%) was estimated according to the 

following equation: 

Protein (%) = Nitrogen (%) × 6.25 

2.3.1. 2. Fiber percentage (%): 

     Two gram of sample (fat free) was dissolved in 

200 ml of 1.25(%) H2SO4 and placed in 500 ml 

capacity beaker. The mixture was boiled for 30 

minutes with continuous stirring; also the level of 

water was supplemented, contents were filtered 

and washed 2-3 times with hot water (150 ml) 

until acid free. The residue was transferred to a 

200 ml, again boiling such as first time alkali 

NaOH 1.25 (%) places in 1000 ml capacity beaker 

were add also for 30 minutes and, contents 

washed until alkali free. The residue was carefully 

transferred to a tarred crucible and dried in an 

oven at 100°C for 3- 4 hours, the later was placed 

in a muffle furnace at 550°C for 4 hours until a 

grey ash was obtained, then cooled in desiccators 

and weighed. The difference in weights 

represented a crude fiber a calculated by using the 

following formula:- 

Crude fiber (%) = 100* A-B / C 

Where: A = weight of crucible with dry residue 

(g) 

B = weight of crucible with ash (g) 

C = weight of sample (g) 

(A.O.A.C, 1990). 

2.3.1.3. Ether extraction (%): Fat was extracted 

by using Soxhlet apparatuses. According to 

(A.O.A.C, 1980) 

Fat (%) = weight of fat / weight of sample ×100 

 

2.3.1.4. Ash percentage (%): 

A. two gram of samples (stems and leaves) of 

were placed into crucible, ignited, cooled in 

desiccators and weighed at room temperature. 

B. Then the sample was moved to muffle furnace 

at 605°C but gradually from 100°C, incinerated 

until light grey ash was obtained. The sample was 

put in desiccators and weighed at room 

temperature (Zou et al., 2007). 

Ash (%) = weight of ash/ weight of sample × 

100 

2.3.1.5. Total carbohydrates percentage (%). 

After the determination of the ash, fiber, protein 

and ether extracts percentage the total 

carbohydrates percentage was found according to 

A.O.A.C. (1975) by using the following equation: 

Total carbohydrates (%) =100-(ash (%) + fiber 

(%) + protein (%) + ether extracts (%). 

2.4. Statistical analysis: 

    Data of quality characters were analyzed 

according to technique of analysis of variance 

(ANOVA) with MINITAB 19 statistical package 

(Minitab, 2014) using a General Linear Model 

(GLM). All data were tested for normality using 

the Ryan-Joiner similar to Shapiro–Wilk test (a = 

       Tukey’s test with   signifi  n e level of 

0.05 was applied to test for significance between 

the all factor means and their interactions.  

3. RESULTS 

3.1 Effect of nitrogen, cutting frequency and 

varieties on quality characteristic  

     Table 1 and 2 displays the main comparison of 

quality characteristic (Protein (%), Ether extracts 

(%), Fiber (%), ash (%) and Carbohydrate (%), at 

both locations. The results indicated that all the 

mentioned quality parameters were significantly 

influenced by different nitrogen concentration, 

cutting frequency and varieties separately. As well 

as, there was significant differences between the 
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interactions of factors such as nitrogen, cutting 

frequency and varieties for all quality parameters 

at both locations. This was because nitrogen may 

enhance quality of sorghum. 

3.2 Effects of nitrogen, cutting frequency and 

varieties on Crude Protein percentage (%)  

 

        Nitrogen, cutting frequency and varieties 

alone were significantly difference as showed in 

Table1 and 2. The results of Figure 1 showed the 

interaction of VNC on crude Protein (%) at both 

locations. Grdarasha location indicated that, 

nitrogen and interaction treatments were 

significantly affected the crude protein (%) 

Interaction treatments V1N2C1 recorded highest 

crude protein (%) (14.35), and the lowest value 

was obtained in V2N1C1 (11.20) crude protein 

(%).This means that application of nitrogen with 

50kg h
-1

 once cutting for V1 were better as 

compared to control nitrogen. On the other hand, 

the results of kurshaxlu field showed that 

V1N1C1 recorded highest crude protein (%) 

(14.70) and the lowest value was obtained in 

V1N2C2 (11.20) crude protein (%) The value 

between both locations for crude protein 

percentage (%) showed the kurshaxlu location 

gave highest value than grdarasha location. 

 

 

Figure 1. Effects of nitrogen, cutting frequency and varieties on protein (%)  at Grdarasha and 

Kushaxlu locations. 

 

3.3 Effects of nitrogen, cutting frequency and 

varieties on fiber percentage (%) 

          Figure 2. Represented that results of 

interaction treatments were significantly affected 

the fiber (%). Grdarasha location indicated that, 

interaction treatments V2 N3 C2 recorded lowest 

value fiber (%) (19.28) while V2 N1 C2 recorded 

highest value fiber (%) (26.52 ). This means that 

nitrogen 100 kg ha
-1

 with twice cutting for V2 was 

better as compared to nitrogen control. On the 

other hand, the results of kurshaxlu field 

interaction treatments showed that V1N1C1 

recorded lowest fiber (%) (20.52) and the highest 

value was obtained in V1 N3 C1 (26.83) fiber 

(%). Tables 1 and 2 showed that, at locations 

nitrogen, cutting frequency and varieties alone 

were significantly difference affected fiber content 

(%). The value between both locations for fiber 

percentage (%) showed the kurshaxlu location 

gave highest value than grdarasha location. 
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Figure 2.Effects of nitrogen, cutting frequency and varieties on Fiber (%)  at Grdarasha and 

Kushaxlu locations. 

 

3.4 Effects of nitrogen, cutting frequency and 

varieties on Fat percentage (%)  

 
    Table1 demonstrated that nitrogen, cutting 

frequency and varieties alone was significantly 

affected the fat percentage (%) in Grdarasha 

location. The results of Figure 3 illustrated that 

this quality parameter was also changed 

dramatically by interaction treatments VNC. The 

lowest value was recorded by (1.29) fat (%) in, V2 

N3 C2 treatment, while V1 N2 C1 was recorded 

highest (2.24) fat (%). This means that application 

of nitrogen with 50kg ha
-1

 once cutting for V1 

were better as compared to control nitrogen. In 

kurshaxlu location that nitrogen, cutting frequency 

and varieties alone was again significantly 

affected fat (%) as showed Table 2. There more, 

nitrogen, cutting frequency and varieties their 

interaction were significance. Interaction 

treatments V2 N2 C1 recorded highest fat (%) 

(2.18)  while lowest value was recorded V2 N1 C2 

fat (%) (1.23).The value between both locations 

for fat percentage (%) showed the grdarasha 

location gave highest value than kurshaxlu 

location. 
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Figure 3. Effects of nitrogen, cutting frequency and varieties on Fat (%)  at Grdarasha and Kushaxlu 

locations.  

 
3.5 Effect of nitrogen, cutting frequency and 

varieties on Ash percentage (%) 

     Table 1 and 2 demonstrate that the results of 

location, nitrogen, cutting frequency and varieties 

alone were significantly affected the ash (%). The 

results of Figure 4 showed that interaction of 

VNC treatments significantly difference. 

Grdarasha location indicated that, interaction 

treatmentsV1 N2 C2 recorded lowest value ash 

(%) (10.87) while V1N1C1 recorded highest 

value ash (%) (12.61). This means that nitrogen 

50kg ha
-1

 with twice cutting for V1 was better as 

compared to nitrogen control. On the other hand, 

the results of kurshaxlu field showed that V1 N3 

C2 recorded lowest ash (%) (10.48) and the 

highest value was obtained in V1 N2 C1 (12.55) 

ash (%). The value between both locations for ash 

percentage (%) showed the kurshaxlu location 

gave highest value than grdarasha location. 

 

Figure 4. Effects of nitrogen, cutting frequency and varieties on Ash  (%)  at Grdarasha and Kushaxlu 

locations.  

 
 

  

3.6 Effects of nitrogen, cutting frequency and 

varieties on Carbohydrate percentage (%) 

      The results of Grdarasha location as showed in 

Table1 indicated that, nitrogen, cutting frequency 

and varieties alone were significantly affected 

carbohydrate (%). Figure 5 reported that there 

were significantly differences between the 

interaction VNC. At Grdarasha location 

interaction treatments V2 N1 C1 recorded height 

(55.60) carbohydrate (%), and V2N1C2 recorded 

lowest (47.02) carbohydrate (%). This means that 

nitrogen control with once cutting for V2 were 

better as compared to twice cutting. On the other 

hand, the results of kurshaxlu field showed that 

interaction treatments V2 N1 C2 recorded height 

(55.26) carbohydrate (%)   V1 N3C1 recorded 

lowest (44.59) carbohydrate (%). Table2 showed 

that kurshaxlu field, nitrogen, cutting frequency 

and varieties alone were significantly affected 

carbohydrate (%). The value between both 

locations for carbohydrate percentage (%) showed 

the grdarasha location gave highest value than 

kurshaxlu location. 
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Table 1. The analysis of variance (ANOVA) for the influence of different factors (nitrogen, cutting 

frequency and varieties) and their interactions on the quality traits at Grdarasha fields 

Source of variation 

S.O.V 

Degree 

of 

freedom 

d.f 

protein  

(%) 
 

Ether 

extracts 

(%) 

Fiber 

(%) 

Ash 

(%) 

Carbohydrate 

(%) 

Replication 2 3.000 3.000 3.000 3.000 48.000 

Varieties 1 10.824
*
 1.060

*
 20.884

*
 0.087

*
 84.364

*
 

Nitrogen 2 1.698
*
 0.137

*
 23.864

*
 1.167

*
 22.493

*
 

Cutting frequency 1 4.161
*
 0.792

*
 0.532

*
 0.570

*
 0.112

*
 

Varieties*Nitrogen 2 1.491
*
 0.003

*
 9.522

*
 1.453

*
 1.519

*
 

Varieties*Cutting 

frequency 

1 0.0001
*
 0.230

*
 18.232

*
 0.286

*
 27.825

*
 

Nitrogen *Cutting 

frequency 

2 2.771
*
 0.161

*
 15.058

*
 0.277

*
 39.072

*
 

Varieties*Nitrogen 

*Cutting 

frequency 

2 0.324
*
 0.098

*
 12.485

*
 0.466

*
 24.154

*
 

Error 22 0.000 0.000 0.000 0.000 0.000 

Total 35      

*Significant at 0.05 probability levels 

 

Table 2. The analysis of variance (ANOVA) for the influence of different factors (nitrogen, cutting 

frequency and varieties) and their interactions on the quality traits at kurshaxlu fields. 

Source of variation 

S.O.V 

Degree 

of 

freedom 

d.f 

protein  

(%) 

 

Ether 

extracts 

(%) 

Fiber 

(%) 

Ash 

(%) 

Carbohydrate 

(%) 

Replication 2 3.000 3.000 3.000 3.000 48.000 

Varieties 1 0.122
*
 0.000

*
 5.832

*
 0.090

*
 5.617

*
 

Nitrogen 2 7.645
*
 0.052

*
 27.110

*
 1.822

*
 72.907

*
 

Cutting frequency 1 12.110
*
 1.600

*
 15.880

*
 2.958

*
 109.203

*
 

Varieties*Nitrogen 2 1.922
*
 0.186

*
 6.530

*
 0.153

*
 14.059

*
 

Varieties*Cutting 

frequency 

1 5.522
*
 0.000

*
 5.593

*
 7.398

*
 7.290

*
 

Nitrogen *Cutting 

frequency 

2 2.910
*
 0.225

*
 8.366

*
 0.025

*
 4.314

*
 

Varieties*Nitrogen 

*Cutting 

frequency 

2 0.902
*
 0.076

*
 5.341

*
 0.604

*
 7.987

*
 

Error 22 0.000 0.000 0.000 0.000 0.000 

Total 35      

*Significant at 0.05 probability levels 

N=Nitrogen, V=Variety, C=Cutting 
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Figure 5. Effects of nitrogen, cutting frequency and varieties on Carbohydrate (%)  at Grdarasha and 

Kushaxlu locations. 

 

4. DISCUSSION 

     The results in this study were similar with 

Afzal et al. (2012) who reported that one of the 

most important factors impacting the nutritional 

value of fodder crops is protein content. The 

highest crude protein concentration was found in 

(100 kg N ha
-1

).While the lowest crude protein 

concentration was found in (0 kg N ha
-1

). 

Significant differences for crude protein contents 

among the sorghum cultivar reported by Neylon et 

al. (2002), Reddy et al. (2005) who reported that 

nitrogen significantly improved the crude protein 

content (%) The increase in protein content with 

increasing the nitrogen level could be due to 

nitrogen application enhancing amino acid 

formation and thus increasing protein content. 

Similar results were also reported by Almodares et 

al. (2009), Mahmud et al. (2003) and Duraisami et 

al. (2002). These findings are consistent with 

those of who discovered significant differences in 

crude protein contents among sorghum cultivars 

and nitrogen significantly improved crude protein 

content percent. Protein content differences 

among sorghum genotypes were also suggested by 

(Zulfiqure and Asim 2002; Carmi et al., 2005; 

Miron et al., 2006 and Yosef et al., 2009). (AL-

Janabi and Aswad, 2012) and on the crude protein 

.Mohammed et al.(2014) in an investigation 

showed that different harvesting times also had a 

significant impact on crude protein content. The 

crude protein contents were decreased as the 

period before harvest was extended. According to 

AL-Fahdawi (2011) and AL-Dulimi (2012) the 

crude protein percentage is highest during the 

early stages of plant development, and then 

decreases as the plant matures. Ahmed et al.( 

2019) appeared that forage quality is influenced 

by a number of factors, including forage cultivars 

and environmental conditions such as fertility. A 

study was done by Shivprasad and Singh, (2017) 

the effect of two cuttings on quality fodder 

sorghum was included, and the results confirmed a 

significant difference between the two cutting 

dates on (crude protein and crude fiber); the 

maximum percentage for crude protein was in the 

first cutting, while the maximum percentage for 

crude fiber was in the second cutting. Asal, (2019) 

reported that the effect of different cutting stages 

on sorghum quality. The result showed that the 

vegetative period had the lowest percentage of 

crude protein and crude fiber. Rana et al. (2013) 

analyzed the effect of cutting time on sorghum 

quality. Ziki et al. (2019) carried out an 

experiment set up an experiment to see how 

cutting affects the quality of feed sorghum. Afzal 

et al. (2013) conducted an experiment the effect of 

three cutting methods on forage quality. The 

results revealed that the second cutting had the 

highest crude protein level, while the first had the 

4
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highest ash content. Mohammed, et al.(2014) 

conducted an experiment showed that the use of 

nitrogen had a significant impact on the neutral 

detergent fiber. The greatest concentration of 

neural detergent fibers was measured in the 

control, and it declined as nitrogen levels 

increased. As a result, it appears that nitrogen 

fertilizer application improves the quality of sweet 

sorghum forage due to a reduction in fiber 

content, as has also been reported by (Almodares 

et al., 2009). (Khan et al., 2007) and percentage of 

fiber (Al- Fahdawi, 2011). But decrease in 

percentage of crude fiber (AL-Dulimi, 2012). 

These results are comparable with Choi et al. 

(1991) also Khrbeet and Jasim (2015) have an 

explanation for the higher fiber percentage they 

discovered that as plant life progresses, the 

percentage of cellulose, hemicelluloses, and 

lignin, which are essential components of fiber, 

increases. Mohammed et al. (2014) reported that 

that higher nitrogen levels enhanced the 

concentration of ether extractable fat. Ether 

extract decreased as maturity progressed, and all 

harvests differed significantly from one another. 

Bajwa et al. (1983) studied that decrease in fat 

content with delayed harvesting. Ayub et al. 

(2002) who found that the effect of nitrogen 

application on ash percent contents shows a 

significant effect on sorghum forage nitrogen 

application at the rate of 100 kg N ha
-1

 has the 

highest ash percent contents followed by nitrogen 

application at the rate of 50 kg N ha
-1

 ash percent 

contents. The increase or decrease in ash content 

(percent) could be attributed to an increase or 

decrease in dry matter production. Increased 

nitrogen levels were also linked to an increase in 

ash content, harvesting causes a rise in ash 

content. Nitrogen application causes an increase in 

ash (Ayub et al 1999). Mohammaed et al.(2014) 

informed that delayed harvesting resulted in a 

lower ash percentage .As well as, Mohammed, et 

al. (2014) investigated that nitrogen levels and 

harvesting had a significant impact on total ash 

percent. The results resemble to those of Chattha 

et al. (2017) delayed.AL-Janabi et al.(2014) AL-

Fahdawi (2011), described how delaying cutting 

had a substantial impact on carbohydrate 

percentage increases. Crawford et al.( 2018) 

illustrated that cutting time is an important 

management practice that affects forage quality. 

Afzal et al. (2012) noticed that cutting sorghum 

crops earlier would improve fodder quality. 

Mohammed et al. (2014) were explaining that 

cutting stage had an effect on forage quality and 

cutting at the vegetative stage resulted in forage 

with a high nutritional value.Atis et al. (2012) 

compared forage sorghum cultivars to determine 

the effects of harvesting at four different growing 

stages on the change in forage quality; they 

discovered that physiologic maturity stage (PM) is 

the best harvesting time for high fodder quality.  

5. CONCLUSIONS 

     According to the results generally the quality 

characters (Protein, Fiber, Ether extracts, Ash and 

Carbohydrate,) significantly influenced by 

nitrogen, cutting frequency, varieties and their 

interaction. There more, N3 and N2 recorded 

highest protein and fat respectively. C2 recorded 

height carbohydrate. V1 recorded highest crude 

protein fat and ash, while V2 recorded lowest 

fiber and heigher carbohydrate. Thereby, it is 

suggested that nitrogen fertilizer might be applied 

when planting different sorghum cultivars for 

green forage purpose are 100 kg ha
-1

 because the 

highest protein content
 

and multi-cut highest 

carbohydrate content are essential components of 

increased fodder for the animal.  
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