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ABSTRACT 
The study was conducted over two consecutive years (2021 and 2022) in two districts of the West Gojjam Zone: Andassa Livestock Research Center and Mecha District. The main objectives were to evaluate the biomass yield and chemical composition of different Sudan grass varieties. Five Sudan grass varieties were included in the study: DRLME, Mezrut, Aden Gode, Wichello, and Michello. The experiment was arranged in a randomized complete block design with four replications. During planting, 100 kg/ha of Nitrogen Phosphate Sulfur (NPS) fertilizer was applied, followed by top dressing with 50 kg/ha of urea fertilizer after establishment. Various parameters were measured at 10% heading from the middle rows, excluding the two border rows. These included plant height (cm), number of tillers per plant, leaf length, leaf-to-stem ratio, biomass yield, seed yield, and chemical composition. The data were analyzed using the General Linear Model (GLM) in SAS software through multivariate analysis. The combined analysis over the two years revealed significant (P < 0.05) variations among the Sudan grass varieties in terms of plant height at harvest, number of tillers per plant, leaf length, dry matter yield, seed yield, and most chemical composition parameters, with the exception of ash content and ADFpercentage. Notably, Aden Gode (161.04 cm) and DRLME (160.32 cm) exhibited the highest plant heights. The overall dry matter yield ranged from 4.07 to 7.51 t/ha, with Aden Gode and DRLME producing the highest yields (7.31 t/ha and 7.51 t/ha, respectively). Additionally, Aden Gode produced the highest seed yield (3.1 q/ha), while Mezrut recorded the lowest seed yield (1.85 q/ha). Overall, both Aden Gode and DRLME demonstrated superior yields and forage quality across both locations and soil types. As a result, these varieties are recommended for wider adoption in the study locations and similar agro-ecologies.
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1. INTRODUCTION
Livestock production plays a crucial role in supporting the livelihoods and food security of people in Ethiopia (Shimelis et al., 2021). However, livestock productivity remains low due to factors such as inadequate feeding management, disease and parasitic outbreaks, low genetic potential, limited access to extension and credit services, and a lack of information to improve animal performance (Getachew et al., 2018). Among the major challenges are the inadequate supply and poor quality of animal feeds (Alemayehu et al., 2017; Selamawit et al., 2017).In both Ethiopia and the Amhara region, natural pasture grazing, green fodder, and crop residues are the primary feed resources (CSA, 2021). These feeds often have low dry matter yield and insufficient levels of crude protein, minerals, and metabolizable energy, making them inadequate to support optimal livestock production (FAO, 2012; Endale et al., 2016).

Introducing high-yielding and high-quality forage varieties is one strategy to address these feed-related challenges. Sudan grass (Sorghum × drummondii) is an annual grass known for its tall growth (up to 3 meters), light green color, and long, broad leaves (4-15 cm in length and 8-15 mm in width). It thrives in areas with annual rainfall between 600 and 900 mm and temperatures ranging from 7 to 27°C. Sudan grass is adaptable to a wide range of soil types, from heavy clay to sandy soils, and can tolerate slightly alkaline and saline conditions (Heuzé, 2015).Moreover Sudan grass has gained popularity as a valuable animal feed due to its ease of cultivation, rapid growth, and high yield potential (Guleria & Kumar, 2016; Najmaldin & Ali, 2019). Previous studies have reported that Sudan grass contains 12.98% crude protein (CP), although this varies depending on variety and environmental conditions (Heuzé, 2015). In the lowland areas of Gondar, the dry matter yield of Sudan grass has been reported to range from 5.78 to 6.61 t/ha, with crude protein content varying between 9.41% and 11.75% (Alemu et al., 2021). However, information regarding the biomass production of Sudan grass cultivars in black and red soils is limited in Ethiopia. Therefore, this study aims to evaluate the performance of Sudan grass varieties in both black and red soil areas of West Gojjam, Amhara region, Ethiopia.
2. MATERIALS AND METHODS 
2.1. Study area description
A field experiment was conducted at two locations in the Amhara Region, Ethiopia: Andassa Livestock Research Center (ALRC) for black soil and Ambo-Mesk Kebele in North Mecha District for red soil. ALRC is situated 22 km from Bahir Dar, the capital of the Amhara Region, at an elevation of 1,730 meters above sea level, with geographical coordinates of 11°29 AND latitude and 37°29'E longitude. The area receives an annual rainfall of 1,330.4 mm, with a maximum temperature of 27.9°C and a minimum of 13°C. Mecha District, located 34 km from Bahir Dar, lies between 9°23 AND to 9°26'N latitude and 41°59'E to 42°02'E longitude, at an elevation of 1,807 meters above sea level. The district experiences an annual rainfall of 3,043.9 mm, with a maximum temperature of 28.01°C and a minimum of 10.57°C. Both areas are characterized by a monomodal rainfall pattern.
2.2. Site selection and Land preparation 
Two districts were selected purposively based on soil types and accessibility. Land was cleared, ploughed by oxen and harrowed to a fine tithe before laying out plots and planting.

2.3. Treatments, Experimental Design and Management

 Five Sudan grass varieties—DRLME, Mezrut, Aden Gode, Wichello, and Michello—were obtained from the Gondar Agricultural Research Center (GARC) and Debrebirhan Agricultural Research Center (BARC) for this study. The experiment was designed using a randomized complete block design (RCBD) with five replications at each location or soil type. Since the study was conducted at separate locations or soil types, factorial arrangement was not applied. The Sudan grass varieties were sown at both locations at the start of the main rainy season over two consecutive years (2021 and 2022). A seed rate of 10 kg/ha was used, with 30 cm spacing between rows and 10 cm between plants. The plot size was 3 × 2.5 m (7.5 m²), with a 1-meter gap between plots and blocks. At planting, NPS fertilizer was applied at a rate of 100 kg/ha, and urea fertilizer was top-dressed at 50 kg/ha after establishment. Weeding, hoeing, and urea application were carried out manually after each harvest. To protect the experimental plots from damage by wild or domestic animals, the entire experimental area was enclosed with a fence.
2.4. Data collection

Data were collected on plant height at harvest, number of tillers per plant, leaf length, leaf-to-stem ratio, dry matter yield, and seed yield. However, data for Wichello and Michello varieties at Mecha were not collected, as these varieties did not establish in both experimental years. Ten plants were randomly selected from the middle four rows for measurements of plant height, leaf length, and tiller number. Sampling was conducted from the middle rows, excluding the two border rows, at 10% heading. Biomass yield was measured using a spring balance with 0.1 kg precision immediately after forage harvest. Additionally, 500 g of fresh samples were taken for laboratory analysis, and these samples were oven-dried at 65°C for 72 hours until a constant weight was achieved. Seed yield was recorded at full maturity from the remaining four rows out of the total ten rows per plot.
2.5. Chemical Composition Analysis

The chemical analysis of the grass samples was conducted using representative samples taken from the harvests, with analyses carried out at the ALRC Animal Nutrition Laboratory. The samples were oven-dried at 65°C for 72 hours and then ground to pass through a 1mm sieve for partial dry matter determination. Ash and dry matter (DM) content were determined following the procedures outlined by the Association of Analytical Chemists (1990), with ash being measured by igniting the sample at 550°C overnight. Neutral Detergent Fiber (NDF), Acid Detergent Fiber (ADF), and Acid Detergent Lignin (ADL) were measured according to the methods described by Van Soest et al. (1991).
2.6. Statistical Analysis 

Plant height, tiller number, leaf length, dry matter yield, and chemical composition were analyzed using analysis of variance (ANOVA) with the General Linear Model (GLM) in SAS software (version 9.0, SAS, 2002) through the multivariate analysis system. Significant differences between means were separated using the Least Significant Difference (LSD) test at the 5% significance level.
The statistical model for the analysis of data was

Yijk = μ + Ci + Sj+Yi+ Ci*Sj +Ci*Yi+Ci*Yi*Sj+ Eijk Where: 
Yijk= all dependent variables 

μ = Overall mean 

Ci=effect of cultivars 
Sj=effect soil type (black and red)
Yi =effect of year
             Vi*Sj= interaction of soil type and varieties
Ci*Yi= Interaction varieties and year

Ci*Yi*Sj= Interaction varieties, soil type and year 
Eijk = residual error
3. RESULTS AND DISCUSSION
3.1. Agronomic parameters of Sudan grass Varieties
The agronomic parameters of Sudan grass varieties grown in red and black soils are presented in Table 1. The results for each parameter were expressed as mean values for the varieties at each location/soil type, as well as across the two years. The discussion focuses solely on the main effects, as no interaction effects were observed among the variables.

Table 1 Agronomic parameters Sudan grass Varieties
	Varieties
	              Location ( Soil type)

	
	Andassa ( black soil)
	 Mecha ( red soil)

	
	Variables

	
	PH(Cm)
	LL(Cm)
	TN(Count)
	LSR
	PH(Cm)
	LL(Cm)
	TN(Count)
	LSR

	  Aden gode
	184a
	52.92a
	12.332b
	1.102
	139.28a
	49.04a
	13.34ab
	1.266b

	DRLME
	182.8a
	57.72a
	17.998b
	1.062
	136.64a
	54.72a
	10.12b
	1.676b

	Wichello
	146.64b
	30.16b
	13.6b
	1.024
	77.82b
	16.3b
	19.44a
	3.741a

	Michello
	144b
	29.92b
	18.932b
	0.979
	-
	-
	-
	-

	Mezrut
	133.98c
	17.04c
	32.734a
	0.944
	-
	-
	-
	-

	Mean 
	158.284
	37.552
	19.119
	1.022
	117.913
	40.02
	14.30
	2.127

	SEM 
	5.6228
	3.3217
	1.981
	0.071
	8.136
	4.749
	1.645
	0.468

	P-value 
	0.0012
	<.0001
	0.0018
	0.967
	<.0001
	<.0001
	0.0493
	0.0273


PH= plant height; LL= leaf length; TN= tiller number; LSR= leaf to stem ratio DMY= dry matter yield; SY=seed yield; SEM=standard error of mean
3.2. Plant Height at Harvesting  
Plant height of Sudan grass varieties showed significant (P<0.0012) variation across experimental years at Andassa (Table 1). Aden Gode and DRLME had the highest mean plant heights at harvest, measuring 184 cm and 182.5 cm, respectively, while Mezrut recorded the lowest at 133.98 cm. Similarly, at the Mecha location, Aden Gode and DRLME also showed the highest mean plant heights, with measurements of 139.28 cm and 136.64 cm, respectively, while Mezrut again had the lowest at 77.82 cm at harvest (Table 2). This variation may be attributed to genetic differences and how the varieties perform under the same management conditions. The higher plant heights observed for Aden Gode and DRLME in this study align with findings from Alemu et al. (2021) and Liulseged et al. (2022), who reported that these two varieties had taller plant heights compared to others. The overall mean plant height at the Andassa location (170.27 cm) was significantly higher than that at the Mecha location (117.91 cm) (Table 3). This difference may be due to the soil types: Andassa soil is neutral, while Mecha soil is strongly acidic, along with possible variations in weather conditions during the experiment (Beyadglign et al., 2020).

3.3. Tiller Number per Plant at Forage Harvesting
Tiller density is a crucial agronomic parameter that enhances the chances of survival and biomass yield (Laidlaw, 2005). It also serves as an indicator of how efficiently a grass species utilizes essential resources. The overall analysis revealed significant variation in tiller density among the Sudan grass cultivars (Table 1, 2, and 3). The Mezrut variety recorded the highest number of tillers at both locations, while the other varieties exhibited lower tiller counts across the experimental years. The differences in tiller production among the evaluated grass varieties can be attributed to genetic variations. These findings are consistent with the studies of Alemu et al. (2021) and Liulseged et al. (2022), who reported similar results in the mid-altitude areas of central Gondar and North Shewa, respectively. Tiller number in Napier grass cultivars also showed significant variation over a two-year period across locations (P<0.0001) (Table 3). The highest tiller count was observed at Andassa (21.02), compared to Mecha (14.3). This difference may be due to variations in soil type (Beyadglign et al., 2020).

3.4. Leaf length (cm) and leaf to stem ratio  
The overall mean leaf length of the experimental grass varieties showed significant (P<0.0001) differences across experimental years, with data from both locations combined (Table 3). Aden Gode and DRLME exhibited the highest mean leaf lengths, measuring 50.98 cm and 56.22 cm at harvest, respectively, while Mezrut recorded the lowest at 16.67 cm. This variation can be attributed to genetic differences among the varieties, despite the same management practices. Leaf length plays a key role in biomass production in forage grasses, as longer leaves can enhance light energy absorption and its conversion into chemical energy and biomass (Taiz and Zeiger, 2010). While no significant (P>0.05) differences were observed in the leaf-to-stem ratio among the Sudan grass varieties at the Andassa location, as shown in Table 1. However, a significant difference (P=0.0273) in the leaf-to-stem ratio was detected among the varieties at the Mecha location, as shown in Table 2. The highest leaf-to-stem ratio (3.74) was recorded by Mezrut, while the lowest ratios were observed in Aden Gode (1.26) and DRLME (1.67) at the Mecha location. This variation could be attributed to the fact that varieties with higher growth performance tend to have a lower leaf-to-stem ratio.
3.5. Dry matter yield and seed yield of Sudan grass Varieties
The dry matter yield and seed yield of Sudan grass varieties in both red and black soils are presented in Table 2. The results for dry matter yield and seed yield are shown as mean values for each variety at each location/soil type, as well as across the years. The discussion focuses solely on the main effects, as no interaction effects were observed among the variables.
Table 2 Dry matter yield and seed yield of Sudan grass cultivars
	Varieties
	Variables

	
	Soil type  (location)

	
	 Andassa ( Black soil)
	 Mecha ( Red soil)

	
	DMY (t/ha) 
	SY(qu/ha)
	DMY (t/ha) 
	SY(qu/ha)

	 Aden gode
	8.649ab      
	3.6a       
	6.012a        
	2.6a        

	DRLME
	9.435a      
	3.1b 
	5.614a      
	2.1b 

	Wichello
	7.034bc      
	2.698c      
	2.304b      
	1.352c 

	Michello
	5.595cd      
	2.81c      
	-
	-

	Mezrut
	5.841d      
	2.352d       
	-
	-

	Mean
	7.311 
	2.912 
	4.41 
	2.01 

	SEM
	0.686     
	2.0928 
	0.484 
	1.693 

	P-value
	0.0029 
	0.0002 
	0.0003 
	<.0001 


DMY (t/ha)= dry matter yield ton per hectare; SY (qu/ha)=seed yield quintal per hectare; SEM=standard error of mean
3.5.1. Dry Matter Yield 
The summary of the mean dry matter yield (DMY) for the different Sudan grass varieties at the Andassa and Mecha locations revealed significant differences across years, with P-values of <0.0029 and <0.0003, respectively (Table 1 and Table 3). Aden Gode and DRLME exhibited the highest mean DMY, recording 8.65 t/ha and 9.44 t/ha, respectively, at the Andassa location, while the lowest was observed in Mezrut at 5.84 t/ha. Similarly, at the Mecha location, Aden Gode and DRLME also had the highest mean DMY, with values of 6.01 t/ha and 5.61 t/ha, respectively, while Mezrut recorded the lowest at 2.3 t/ha. These results indicate that Aden Gode and DRLME performed better in both soil types, with growth parameters such as plant height and number of tillers showing a positive correlation with dry matter yield. The variation in dry matter yield observed for these varieties in the current study is consistent with the findings of Alemu et al. (2021) and Liulseged et al. (2022). However, the overall mean DMY in this study was lower than the values reported by these authors for the same varieties. This difference may be attributed to factors such as harvesting age, soil type, environmental conditions, and management practices at the time of the experiment. Unlike the current study, which harvested at 10% flowering stage, the previous studies involved different harvesting times, which likely contributed to the variation in results. The overall mean DMY was higher at the Andassa location (6.51 t/ha) compared to the Mecha location (4.41 t/ha). This difference is likely due to variations in soil type and environmental conditions during the experiment.

3.5.2. Seed Yield 

The ability of a forage species to produce a sufficient quantity of seed is crucial for its desirability, persistence, palatability, and availability. The mean seed yields of the experimental Sudan grass varieties at the Andassa and Mecha locations are presented in Tables 2 and 3. At Andassa, Aden Gode produced significantly higher seed yields (P < 0.0002) of 3.6 quintals per hectare, while Mezrut recorded the lowest seed yield at 2.35 quintals per hectare. Similarly, at Mecha, Aden Gode also produced significantly higher seed yields (P < 0.0001) of 2.6 quintals per hectare, whereas Mezrut had the lowest seed yield at 1.35 quintals per hectare. Overall, the analysis indicated that Aden Gode consistently yielded the highest seed production, while Mezrut recorded the lowest. These variations in seed yields may be attributed to differences in growth performance, genetics, and yield-related traits among the varieties.

Table 3 Dry matter yield and agronomic characteristics of Sudan grass varieties over years and locations
	
	Variables 

	
	PH(Cm) 
	LL(Cm) 
	TN(Count) 
	LSR 
	DMY (t/ha) 
	SY(qu/ha)

	Varieties
	<.0001 
	<.0001 
	0.0002 
	0.0274 
	0.0003 
	0.0004

	Aden gode 
	161.04a      
	50.98a     
	11.226b     
	1.034b     
	7.31a     
	3.1 a  

	DRLME 
	160.32a     
	56.22a     
	15.669b     
	1.369b    
	6.007b     
	2.6 b  

	Mezrut 
	110.91b     
	16.67b     
	26.087a     
	2.36a     
	4.001c      
	1.852 c  

	Soil type 
	<.0001 
	0.2638 
	0.0113 
	0.0105 
	<.0001 
	<.0001

	Red (Mecha) 
	117.913b     
	40.02    
	14.3b     
	2.127a       
	4.41b     
	0.847 b 

	Black (Adassa) 
	170.267a      
	42.56     
	21.021a      
	1.048b     
	6.512a     
	1.67 a  

	Year 
	<.0001 
	<.0001 
	<.0001 
	0.467
	<.0001
	<.0001

	2013/2014 
	144.09 a 
	41.29 a 
	17.661 a 
	1.587 
	5.461 a 
	1.58 a  

	2014/2015 
	130.06 b 
	35.6 b 
	15.65 b 
	1.56 
	3.95 b 
	0.937 b  

	  var *soil 
	0.0645 
	0.8385 
	0.1741 
	0.154 
	0.4258 
	0.324 

	  var *year 
	0.0735 
	0.815 
	0.3731 
	0.2454 
	0.556 
	0.337 

	var*soil *year 
	0.456 
	0.385 
	0.741 
	0.14 
	0.425 
	0.424 

	Over all mean 
	144.09 
	41.29 
	17.66 
	1.588 
	4.705
	2.517

	SEM 
	6.837 
	3.42 
	1.778 
	0.255 
	0.678 
	1.415 

	P-value 
	<.0001 
	<.0001 
	0.0002 
	0.0022 
	<.0001 
	<.0001


PH= plant height; LL= leaf length; TN= tiller number; LSR= leaf to stem ratio DMY= dry matter yield; SY=seed yield; var= varieties, SEM=standard error of mean
3.6. Chemical Composition of Experimental Grass 
There were no significant differences (P>0.05) in ash, organic matter (OM), and acid detergent fiber (ADF) contents across the varieties in both locations/soil types (Table 4). However, neutral detergent fiber (NDF) content varied significantly among the varieties. As there was no interaction effect among the variables, the discussion focuses on the main effects. Dry matter content in forage is crucial to ensure that animals receive an adequate amount of nutrients in their diet. The mean dry matter percentage in the present study ranged from 85.3% to 93.03% across both locations. This range is comparable to the mean dry matter content of 91.84% reported by Alemu et al. (2020) for the same Sudan grass cultivars.

A significant difference (P<0.05) in NDF content was observed across varieties at both locations/soil types (Table 4). NDF content is an important factor in determining the nutritional value of forage. Higher NDF content can negatively affect forage intake (Lopes et al., 2020). In the current study, the Michello cultivar had the highest mean NDF content at 61.53% at the Andassa location, while Wichello recorded the lowest at 47.15%. In the Mecha location, Mezrut had the highest mean NDF content at 61.15%, while the lowest was observed in Aden Gode (58.38%) and DRLME (57.13%). Overall, the mean NDF content was 55.45% at Andassa (ALRC) and 58.88% at Mecha, which is lower than the values reported by Alemu et al. (2021) and Liulseged et al. (2022) for the same Sudan grass varieties. The fiber content of forage is influenced by factors such as harvesting age, species, and environmental conditions. Forage grasses grown in different environments have NDF content ranging from 27% to 90% (Lee, 2018). Therefore, the NDF content of the Sudan grass varieties in this study falls within this range.
Table 4 Chemical Composition of Sudan grass grown under red and black soils

	Cultivars
	Andassa (black soil) (%)
	Mecha (Red soil) (%)

	
	DM
	ASH
	OM
	NDF
	ADF
	ADL
	DM
	ASH
	OM
	NDF
	ADF
	ADL

	Aden gode
	92.46
	7.5
	92.5
	54.31c
	31.44
	10.67c
	82.09b
	7.55
	92.45
	58.38b
	29.12
	16.53

	DRLME
	93.93
	6.5
	93.5
	55.25 c
	30.18
	11.53c
	86.31a
	8.6
	91.4
	57.13b
	31.05
	15.54

	Mezrut
	93.13
	8.75
	91.25
	59.01b
	26.41
	18.36a
	87.52a
	7.75
	92.25
	61.15a
	28.57
	15.23

	Wichello
	92.27
	7.14
	92.86
	47.15d
	30.18
	16.67a
	-
	-
	-
	-
	-
	-

	Michello
	93.38
	6.33
	93.67
	61.53 a
	29.41
	14.78b
	-
	-
	-
	-
	-
	-

	Mean
	93.034
	7.244
	92.756
	55.45
	29.52
	14.40
	85.306
	7.966
	92.03
	58.88
	29.58
	15.76

	Cv
	0.501
	12.637
	1.091
	3.213
	6.793
	13.632
	1.56
	14.5
	1.87
	3.45
	7.6
	14.65

	SEM
	0.131
	0.272
	0.272
	0.532
	0.507
	0.735
	0.76
	0.285
	0.285
	0.63
	0.67
	0.853

	P Value
	0.0553
	0.1829
	0.1829
	0.01631
	0.9197
	0.0023
	0.046
	0.056
	0.-56
	0.023
	0.951
	0.085


Means in the same column followed by different letters differ significantly at P< 0.05 using LSD multiple range test. DM=dry matter, OM= organic matter, NDF=neutral detergent fiber, ADF=acid detergent fiber, ADL=acid detergent lignin, SEM=standard error of mean, CV= coefficient of variation
3.7. Correlation of agronomic parameter with dry matter yield and chemical composition 
The results of the simple linear bivariate correlation analysis among agronomic parameters, dry matter yield (DMY), and chemical composition of Sudan grass varieties are presented in Table 5. Plant height showed a strong positive correlation with both dry matter yield and seed yield (P > 0.001), but a strong negative correlation with the number of tillers per plant (P > 0.05). The number of tillers per plant was positively correlated with dry matter yield (P > 0.001), while it was negatively correlated with ash content and with itself (P > 0.05). Seed yield exhibited a negative correlation with dry matter yield (P > 0.05) across the Sudan grass cultivars. Additionally, the leaf-to-stem ratio (LSR) was negatively correlated with seed yield (P > 0.05). Finally, dry matter yield showed a positive correlation with neutral detergent fiber (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL), and dry matter content.
Table 5 Correlation of agronomic parameter with dry matter yield and chemical composition
	
	PH
	TN
	LSR
	SY
	DMY
	DM
	ASH
	NDF
	ADF
	ADL

	PH
	1
	-.247
	-.809*
	.951**
	0.75**
	.456
	-.240
	-.465
	.405
	-.536

	TN
	
	1
	-.033
	-.226
	0.73**
	.408
	-.728*
	.265
	-.122
	-.027

	LSR
	
	
	1
	-.791*
	-0.02
	-.406
	.247
	.405
	-.154
	.066

	SY
	
	
	
	1
	-.636*
	.460
	-.249
	-.543
	.339
	-.481

	DMY
	
	
	
	
	1
	0.13
	-0.35
	0.1
	0.22
	0.37

	DM
	
	
	
	
	
	1
	-.375
	-.255
	-.030
	-.322

	ASH
	
	
	
	
	
	
	1
	.134
	-.333
	.506

	NDF
	
	
	
	
	
	
	
	1
	-.462
	.118

	ADF
	
	
	
	
	
	
	
	
	1
	-.688

	ADL
	
	
	
	
	
	
	
	
	
	1


4. CONCLUSION AND RECOMMENDATIONS
The results of the current study indicated that the Sudan grass varieties Aden Gode and DRLME consistently demonstrated better performance in terms of morphological characteristics and dry matter yield across both years and soil types. Additionally, these two varieties exhibited relatively lower fiber content. Based on the evaluations, Aden Gode and DRLME were identified as highly adaptive and productive varieties that can help address the forage shortage and improve livestock production in the study area. Therefore, these two varieties are recommended for further demonstration and utilization in the study area as well as in similar agro-ecological zones.
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