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Abstract: The field experiment was conducted in rainy season to evaluate the effects of fertilizer type and grass species on 

agronomic performances and nutritive value of grass. The study was conducted 3x4 factorial arrangements with 3 grass species 

(Buffel, Setaria and Desho) and 4 four fertilizer type (Ft); Ft1 (control), Ft2 (50 kg urea+60 quintal of compost/ha), Ft3 (100 

kg urea/ha) and Ft4 (120 quintal of compost/ha) with 3 replications was used. The data were collected agronomic performances 

such as plant height, number tillers per plant, number leaves per plant, leaf length and dry matter yield (DMY). Chemical 

analysis was conducted for dry matter (DM %), Ash, crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber 

(ADF) and acid detergent lignin (ADL) was quantified. Results indicated that the agronomic performances and dry matter yield 

were significantly affected by fertilizer types, grass species and their interactions while interactions had no significant (P>0.05) 

effect on chemical analysis. Only chemical analysis no significantly (P>0.05) affected by grass species was crude protein (CP). 

However, fertilizer type was significantly (P<0.01) affected CP, NDF and ADL as well as ADF and Ash content (P<0.001), but 

non-significant (P>0.05) effect on DM %. The highest dry matter yield (DMY), crude protein (CP) and Ash content were 

obtained at received Ft2 (50 kg urea+ 60 quintal of compost/ha, whereas Ft1 (control) lowest in parameter. Higher NDF, ADF 

and ADL were recorded for unfertilized group. It could be concluded that, combined application of urea and compost showed a 

positive result on agronomic performance and forage quality. It could be suggested that Desho grass can be cultivated with 50 

kg urea+ 60 quintal of compost/ha is important for maximize production with forage quality and sustainability of animal 

production in Gozamen district. 
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1. Introduction 

Ethiopia has one of the largest livestock populations in 

Africa, which mainly depend on green fodder (grazing) 

followed by crops residue as feed resources [1]. The feed 

resources are characterized by poor quality and very low in 

amount, indicated that productivity per animal is very low 

and challenges for sustainable animal production in country 

[2]. livestock feed resources in gozamen district also mainly 

depend on natural pasture and crop residues, and in dry 

season crop residue was the first livestock feed source, which 

contributed 66.7% [3]. As a result, animals’ couldn’t get 

sufficient and balanced nutrient from natural pasture and crop 

residues due to high fiber and low protein content [4]. 

To overcome this situation, it is necessary to cultivate high 

quality forages with high yielding ability as a feed resource 

[5]. Grass is appreciated benefits due to grow low input and 

adaptability to the biotic and a biotic environmental stress [6, 

7]. E.g. Desho, Buffle and Setaria are the most important 

grass species having a major role in providing a significant 

amount and quality of forage due to fast growing potential, 

drought tolerance, and are used as one of the major feeds for 
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ruminants [8, 9]. It known that the application of inorganic 

fertilizer is an important for increased growth, yield and 

nutritional value of grasses [10]. But the most farmers are 

difficult to apply recommended rate at all due to continuous 

increment of cost [11]. Regard to this, the use of compost has 

been advocated by many scholars as source of organic matter 

for encourages plant growth capacity and helps to resist to 

tensile forces through its fibrous materials [12]. 

On the other hand, sole application of compost is 

constrained by low nutrient content and high labor demand 

for preparing and transporting. Hence, the integrated use of 

inorganic and organic fertilizers are the best approach for 

achieving higher forage yields as compared to sole for each 

[13]. However, there is lack of information about rate of 

application of compost and chemical fertilizer in the study 

area either apply in sole or in combination. Therefore, the 

current study was designed to evaluate the effect fertilizer 

type on agronomic performances and nutritional value of 

three selected grass species. 

2. Materials and Methods 

2.1. Description of Study Area 

Filed experiment was conducted during rain fed cropping 

season at the teaching and research farm, department of 

animal sciences, Debre Markos University, East Gojjam 

Zone of Amhara Regional Sate. It is found 300 km North 

West of Addis Ababa at a geographical location of 10°17’00” 

to 10°21′30′′ N latitude and 37°42’00” to 37°45′30′′ E 

longitudes and at the altitude of 2350-2400 meter above sea 

level (m.a.s.l). The minimum and maximum temperatures are 

11.07°C and 22.93°C, respectively with mean annual rain fall 

of 1186 mm [14]. 

2.2. Plot Preparation, Planting and Experimental Materials 

Planting materials, grass species named as Buffel, Setaria 

and Desho were collected, which developed and adapted by 

Debre Markos University agricultural research site used as 

experiment. Similarly, Compost was collected from Debre 

Markos University dairy farm compost storage pit. Urea 

(46%N) was used as a source of nitrogen. A total area of 

498m
2
 experimental land was cleared, ploughed, harrowed, 

and divided of three equal blocks; each contained 12 plot 

which were full randomly assigned to treatments. The 

individual plot size was 3 × 3 m (9 m2) meters and spaces 

between blocks and plots were 1.5 and 0.5 meter, 

respectively. Compost was incorporated to the soil on 

prepared plots twenty days before planting; thereafter 

planting was done in August 2018 using root splits on 

spacing between row and plant were 75 cm by 50 cm, 

respectively. Urea fertilizer was applied in split application 

method, which the first half was applied at planting and 

second half was applied after 30 days of after planting. The 

other agronomic practices were kept normal and uniform 

for all the treatments. 

2.3. Experimental Design and Treatments 

The study was conducted in randomized complete block 

design using a 3x4 factorial arrangement and the treatments 

were replicated three times. A total of 12 treatment 

combinations (Buffel, Setaria and Desho) grass combined 

with Ft1 (without fertilizer), Ft2 (50 kg urea+60 quintal 

compost), Ft3 (100 kg urea) and Ft4 (120 quintal compost) 

ha
-1

 were used. 

Table 1. Treatment combinations. 

Fertilizer type 

(Ft)/ha 

 Grass species  

Buffel Setaria Desho 

Ft1 Ft1Bf (T1) Ft1St (T5) Ft1Ds (T9) 

Ft2 Ft2Bf (T2) Ft2St (T6) Ft2Ds (T10) 

Ft3 Ft3Bf (T3) Ft3St (T7) Ft3Ds (T11) 

Ft4 Ft4Bf (T4) Ft4St (T8) Ft4Ds (T12) 

Ft1=Control; Ft2=50 kg Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha 

and Ft4=120 Quintal compost/ha; Ft1Bf (T1)=zero fertilizer with Buffel; 
Ft2Bf (T2)=50 kg Urea+60 Quintal compost/ha with buffel; Ft3Bf (T3)=100 

kg Urea/ha with buffel; Ft4Bf (T4)=120 Quintal compost/ha with buffel; 

Ft1St (T5)=zero fertilizer with Setaria; Ft2St (T6)=50 kg Urea+60 Quintal 

compost/ha with Setaria; Ft3St (T7)=100 kg Urea/ha with Setaria; Ft4St 

(T8)=120 Quintal compost/ha with Setaria; Ft1Ds (9)=zero fertilizer with 

Desho; Ft2Ds (T10)=50 kg Urea: 60 Quintal compost/ha with Desho; Ft3Ds 

(T3)=100 kg Urea/ha with Desho and Ft4Ds (T4)=120 Quintal compost/ha 

with Desho 

2.4. Data Collection Procedures 

Agronomic parameters included; plant height, tillers 

number, leaf number, leaf length and dry matter yield (DMY) 

were evaluated at 120 date of after planting. Number of 

tillers and leaves per plant were count and averaged. Plant 

height was considered from the stem above ground to the end 

of last node in meters [15]. Leaf length was measured from 

base to tip of the leaf. Ten plants in each plot were randomly 

selected for recording data at harvesting date for all 

parameters. 

Total herbage on each plot was harvested leaving out 

boarder rows, from each plot; an area of 3m
2
 that contained 

three rows were used calculated dry matter (DM) yield. The 

herbage was weighed in the filed just after mowing using a 

filed balance and subsample of 250 gram was taken and put 

into an oven adjusted at a temperature of 65
o
C for 72 hrs 

until constant weight was attained, thereafter herbage 

removed from an oven and weighed to determine DM 

percent. The total dry matter yield was calculated by 

multiplying the fresh yield by DM percent of oven dried 

sample. Harvesting was done by hand using a sickle, leaving 

a stubble height of 5 cm according to recommended practice. 

2.5. Sample Preparation and Chemical Analysis 

Collected grass samples were oven dried at 65°C for 72 

hrs and ground. The finely ground samples were analyzed for 

DM and Ash content according to AOAC [16]. Nitrogen was 

carried out by kjeldahl method [16] and crude protein (CP) 

was calculated as N x 6.25. Neutral detergent fiber (NDF), 

acid detergent fiber (ADF) and acid detergent lignin (ADL) 
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were determined using the method described by [17]. 

2.6. Statistical Analysis 

Data obtained on agronomic parameter, yield and chemical 

compositions were subjected to analysis of variance using of 

SAS (version 9.1). The significant treatment means were 

separated using Duncan Multiple Range Test at (P<0.05). 

3. Results and Discussion 

3.1. Agronomic Performance and Dry Matter Yield 

In this study, the growth attributes investigated were plant 

height, leaf length, number of tillers per plant and number of 

leaves per plant. The change in these parameters is a very 

important aspect for forage production. 

3.1.1. Plant Height 

Plant height has a main contribution in a green fodder and 

dry matter yield [18]. Effects of fertilizer type, grass species 

and their interactions on plant height are shown in Table 2. 

Mean plant height (66.81 cm) for Setaria was significantly 

(P<0.001) greater than for Buffel and Desho grass with the 

value (52.24 and 56.2 cm, respectively). Likewise fertilizer 

type had a significant on mean plant height (P<0.001) with 

highest (61.9 cm) at treated of Ft2 while the least plant height 

(55.52 cm) was recorded at Ft1 (control) without fertilizer. 

Plant height was also significantly affect (P<0.01) by 

interactions. It was the highest (74.9 cm) was recorded for 

Ft2St while the shortest plant height (50.65 cm) and (50.9 cm) 

were recorded at Ft4Bf and Ft1Bf, respectively. Setaria grass 

had the highest plant height under all fertilizer type compared 

to Buffel and Desho grass. It was observed that different 

grasses respond differently under similar environment. 

Table 2. Plant height (cm) as influenced by fertilizer type and grass species 

Fertilizer type 

(Ft)/ha 

 Species   

Bf St Ds Mean 

Ft1 50.9e 62.16c 53.5de 55.52c 

Ft2 53.6de 74.9a 57.2d 61.9a 

Ft3 53.8de 65.9b 57.2d 58.96b 

Ft4 50.65e 64.3b 56.9d 57.28b 

Mean 52.24z 66.81x 56.2y 58.58 

Factor P-Value 

Fertilizer types < 0.001 

Grass species < 0.001 

Interaction < 0.01 

Treatments means different letters with in column and row are significantly 

different at P<0.05; Bf=Buffel; St=Setaria; Ds=Desho; Ft1=Control; 

Ft2=50k g Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha and Ft4=120 

Quintal compost/ha 

The variation in plant height observed in grass species 

might be attributed in variation the genetic makeup of grass, 

soil and environmental adaptability [19]. Similarly, [20] who 

reported that differences within grass tillers’ height are well 

known because different grasses have responded differently 

to the environment and climate. On the other hand, the least 

number of tillers and leaves per plant were recorded for 

Setaria grass in which the nutrients are used for height 

increment rather than tiller production. Contrary to this, the 

shortest plant height observed in Desho due to production of 

high number of tiller, which could be share the available soil 

nutrient for tillering. 

In case of fertilizer type, the highest plant height was 

obtained at Ft2 might be combined application urea and 

compost were release balanced nutrient that could be 

improve soil physical condition (like porosity and moisture 

content) for easy movement of nutrient to be absorbed by 

plant root. This supported by [21] who noted that, combined 

application of farm yard manure and inorganic fertilizer had 

the highest plant height as compared to alone each other on 

the performances of wheat. Similarly, [22] reported that 

application of both organic and inorganic fertilizers result in 

the tallest plant. In contrary, [23] who noted that, the highest 

plant height was obtained urea alone as compared to 

combined application with farm yard manure on mott grass. 

3.1.2. Leaf Length 

Leaf length was significantly affected (P<0.001) by 

fertilizer type, grass species and their interactions are shown 

in Table 3. The highest mean leaf length (33.60 cm) was 

obtained for Setaria as compared to Buffel (18.26 cm) and 

Desho (14.81 cm) based on result. Similarly, mean leaf 

length was significantly (P<0.00.1) greater at treated Ft2 

(26.63 cm) than control or without any fertilizer sources at 

Ft1 (18.53 cm) but there was no statistical difference between 

Ft1and Ft4 on leaf length. The differences of leaf length 

among grass might be genetic make-up of species, which are 

responses to environment as produced highest leaf length one 

way and emerged of huge tillers on the other way. Interaction 

was also significantly (P<0.001) the highest (44.63 cm) leaf 

length was obtained from StFt2 while least leaf length (13.2 

cm) was obtained from DsFt1. 

Table 3. Leaf length (cm) as influenced by fertilizer type and grass species. 

Fertilizer type 

(Ft)/ha 

 Species   

Bf St Ds Mean 

Ft1 15.8fg 26.6c 13.2f 18.53c 

Ft2 20.58d 44.63a 14.7fg 26.63a 

Ft3 19.2de 35.2b 15.3fg 23.23b 

Ft4 17.49def 27.99c 16.07efg 20.51c 

Mean 18.26y 33.60x 14.81z 22.25 

Factor  P-Value   

Fertilizer types  < 0.001   

Grass species  <0.001   

Interaction  <0.001   

Treatments means different letters within column and row are significantly 

different at P<0.05; Bf=Buffel; St=Setaria; Ds=Desho; Ft1=Control; Ft2=50 

kg Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha and Ft4=120 Quintal 

compost/ha 

Regarded to fertilizer, Ft2 gave highest leaf length as 

compared to the other fertilizer groups. This might be due to 

integrated use of urea with compost improved soil fertility 

and therefore nutrient absorbed by grass root increases which 

leads to better leaf development, moreover, compost has a 

potential to increase the efficiency of chemical fertilizer by 
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prevent losses of the nutrients through volatilization and 

leaching as runoff. 

3.1.3. Number Tillers of Per Plant 

Effect of fertilizer type and grass species were significant 

(P<0.001) and their interactions (P<0.05) on number of tillers 

per plant are shown in Table 4. The highest number of tillers 

(57.90) per plant was obtained for Desho grass as compared 

Buffel (39.07) and Setaria (23.95) grass. Likewise fertilizer 

type significant (P<0.001) the highest number of tillers 

(50.40) per plant was recorded at Ft2, whereas, the least 

number of tillers (28.70) per plant was obtained at Ft1. 

Regarding to interactions effect, the highest number of tillers 

(77.3 and 66.4) per plant was recorded for Ft2Ds and Ft3Ds, 

respectively, while the least number of tillers (18.4) per plant 

was obtained for Ft1St. The variation of tillers among grass 

might be genetic make-up of grass species. In case of 

fertilizer, Ft2 gave the highest number tillers as compared to 

other fertilizer type. 

The reason might be due to presence of plentiful amounts 

of nutrients when mineral fertilizer was applied in 

combination with compost as compared to the sole 

application of organic and mineral fertilizer which favors 

plant growth. The result was supported by [24] who reported 

significantly higher tillers/plant when compost and inorganic 

fertilizer mixture was applied on vetiver forage as compared 

to on the sole fertilizer sources. Similarly, [25] reported that 

combined application of farmyard manure and mineral 

fertilizer resulted in increased tiller numbers of wheat 

compared to separate application. However, the present result 

contradicted with [23] who noted that maximum number of 

tillers per plant was obtained at urea alone as compared to 

combined either farm yard manure or compost on grass 

species. 

Table 4. Number of tillers per plant as influenced by fertilizer type and grass 

species. 

Fertilizer type 

(Ft)/ha 

 Species   

Bf St Ds Mean 

Ft1 25.3c 18.4c 42.4b 28.70c 

Ft2 47.7b 26.2c 77.3a 50.40a 

Ft3 42.2b 26.1c 66.4a 44.90ab 

Ft4 41.1b 25.1c 45.5b 37.23ab 

Mean 39.07y 23.95z 57.90x 40.33 

Factors  P-value   

Fertilizer type  <0.001   

Grass species  <0.001   

Interactions  <0.05   

Treatments means different letters within column and row are significantly 

different at P<0.05; Bf=Buffel; St=Setaria; Ds=Desho; Ft1=Control; Ft2=50 

kg Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha and Ft4=120 Quintal 

compost/ha 

3.1.4. Number Leaves Per Plant 

Number leaves per plant, which determines the 

photosynthetic capacity of the plants, were significantly 

(P<0.001) affected by fertilizer type and grass species and 

their interactions (P<0.05) effect are shown in Table 5. 

Accordingly, the highest number of leaves (265.91) per plant 

was recorded for Desho grass than other grass species for 

Buffel (193.87) and Setaria (107.82). Likewise, mean number 

of leaves per plant was significantly (P<0.001) greater at Ft2 

(234.63) than at Ft1 (133.53), but there were no significant 

difference among Ft2, Ft3 and Ft4 in parameter based on 

result. Interaction was also significant (P<0.05) the highest 

number of leaves (353.8) and (295.7) per plant were recorded 

for Ft2Ds and Ft3Ds, respectively, while the least number of 

leaves (83) per plant was recorded for StFt1. The result 

showed that Desho gave highest number of leaves per plant 

than Buffel and Setaria grass might be the variation in 

genetic make-up grass species, which quest the nutrient for 

tiller production as well as leaf produced rather than height 

increment. 

Table 5. Number of leaves per plant as influenced by fertilizer type and grass 

species. 

Fertilizer type 

(Ft)/ha 

 Species   

Bf St Ds Mean 

Ft1 126.6de 83.00e 191.0cd 133.53c 

Ft2 232.2bc 117.9e 353.8a 234.63a 

Ft3 211.10c 117.5e 295.7ab 208.1ab 

Ft4 205.60c 112.9e 204.9c 174.46b 

Mean 193.87y 107.82z 261.35x 187.69 

Factor P-Value 

Fertilizer types  <0.001   

Grass species  <0.001   

interaction  <0.05   

Treatments means different letters within column and row are significantly 

different at P<0.05; Bf=Buffel; St=Setaria; Ds=Desho; Ft1=Control; Ft2=50 

kg Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha and Ft4=120 Quintal 

compost/ha 

All fertilizer treatments had significant effect on number of 

leaves per plant, compared to control (no fertilizer). 

Generally, fertilization increased leaf number in growing 

period. This result was expected since all forms of fertilizer 

used to positively increased tillers as well as leaf number 

might be improve soil physical condition and provide plant 

growth requirements through availability of nutrient 

especially nitrogen even at the early stage forage growth. 

This result was supported by [24] who reported that, either 

combined use of compost and inorganic fertilizer or sole 

apply was significantly increased number of leaves/plant, 

compared to control on vetiver forage. Similarly, [26] who 

noted that, the highest number leaves were obtained at 

manure alone, mixed with urea and urea alone than nil 

(control) on wheat crop. In current study, leaves number 

increased as mineral nitrogen was applied in combination 

with compost. This indicates that nitrogen is the most critical 

nutrient that promote tiller emerged as well as huge leaf 

number was recorded. 

3.1.5. Dry Matter Yield 

Effect fertilizer type as well as grass species (P<0.001) and 

interactions (P<0.01) were significant on Dry matter yield t/ha 

are shown in Table 6. Significantly (P<0.001) the highest dry 

mater yield (4.93 t/ha) was recorded for Desho while the least 

dry mater yield (2.63 t/ha) for Setaria grass. Likewise fertilizer 
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type significant (P<0.001) the highest dry matter yield (5.60 

t/ha) was recorded at Ft2 and the least dry mater yield (3.18 

t/ha) was obtained at Ft1, but no significant difference between 

Ft3 (2.05 t/ha) and Ft4 (2.09 t/ha) were recoded. 

With regarding to interaction effect, the highest dry matter 

yield (7.16 t/ha) was recorded for DsFt2 while the least Dry 

matter yield (3.06 t/ha) was recorded from StFt1. The reason 

might be increase soil moisture availability and nutrient 

supplying capacity of the compost as well as its tendency to 

improve the soil chemical properties and thus increased the 

uptake of nutrients by plant roots, as result, Desho have better 

ground cover and basal circumference at Ft2 compared to 

Buffel and Setaria grass. The current study agrees with [27] 

who reported that the combined use of organic and mineral 

fertilizers had the higher yields than either source used alone. 

The minimum Dry matter yield was recorded from Setaria 

grass without applying any fertilizer sources, due to shortage 

of nutrients such as nitrogen which is essential for growth as 

it is a component of cell nucleus and production of hormones 

which are vital for cell growth and elongation. Therefore, an 

integrated nutrient management in which both organic 

manures and mineral fertilizers used simultaneously has been 

suggested as the most effective method to maintain a healthy 

and sustainable soil system as well as increasing forage 

productivity [28]. Even though, the highest Dry matter yield 

was obtained from Desho grass relatively to Buffel and 

Setaria grasses, but lowest result obtained compared to [29] 

who reported that 13.66 Dry matter yield t/ha for Desho grass 

with application of inorganic fertilizer. The difference of 

current finding with other may be due to agro ecological 

condition, season of planting, soil types in experimental field. 

Table 6. Dry matter yield as influenced by fertilizer type and grass species. 

Fertilizer type 

(Ft)/ha 

 Grass   

Bf St Ds Mean 

Ft1 3.52de 3.06e 3.46de 3.18c 

Ft2 5.60b 4.06cd 7.16a 5.60a 

Ft3 4.16cd 3.87cde 4.26cd 4.09b 

Ft4 3.76de 3.54de 4.85bc 4.05b 

Mean 4.13y 3.63z 4.93x 4.14 

Factor P-Value 

Fertilizer types  <0.001   

Grass species  <0.001   

interaction  <0.01   

Treatments means different letters within column and row are significantly 

different at P<0.05; Bf=Buffle; St=Setaria; Ds=Desho; Ft1=Control; Ft2=50 

kg Urea: 60 Quintal compost/ha; Ft3=100 kg Urea/ha and Ft4=120 Quintal 

compost/ha 

3.2. Chemical Composition of Grass 

Overall, there were no significant interactions between the 

effects of main treatment variable (grass species and fertilizer 

types) chemical composition so main effects only are 

presented in Table 7. 

3.2.1. Dry Matter 

Dry matter percentage (DM %) of the plants was 

significantly affected (P<0.05) by grass species, but fertilizer 

type and interactions had no significant effect on the 

parameter (P>0.05) in Table 7. The higher dry matter 

percentage was recorded (91.96%) for Buffel and Setaria 

(91.42%) compared to (91.08%) was obtained for Desho 

grass. The difference may be due to species difference. The 

present result disagree with [10, 30] who reported, non-

significance difference in DM content of the Panicum grass, 

and Buffel and Guinea grass, respectively with the fertilizer 

application. 

3.2.2. Ash 

The grass species showed significance difference (P<0.05) 

for ash content in Table 7. The higher ash content was 

obtained from Setaria (13.61%) and Buffel (13.33%) grass 

than Desho (11.98%) grass. The variation in ash% content 

between grass species may be due to different in genetic 

make-up of grass. Fertilizer type was also showed significant 

difference (p<0.001) on ash content, which indicated that the 

highest ash content was obtained in fertilized grasses than in 

control treatment. The reason might be grasses have a 

potential to absorb minerals form the fertilized soil for their 

growth and accumulate in their tissue. Similarly, [31] who 

indicated that the highest ash content was obtained under 

fertilized nitrogen fertilizer, compared to control (no fertilizer) 

on grass species. In contrary,[10] noted that the lowest means 

of ash content was obtained at treated differences levels of 

nitrogen fertilizer while the highest ash content was recorded 

from control groups on Buffel and Guinea grass species. 

3.2.3. Crude Protein Contents 

As indicated in Table 7, non-significant differences 

(P>0.05) was recorded among grass species on the crude 

protein content. Likewise, [10] who noted that non-

significant differences in CP content between Buffel and 

Guinea grass. On the other hand, the crude protein content of 

grass species was influenced by fertilizer type (P<0.01), the 

highest crude protein value was recorded at Ft2 (13.94%CP) 

than the other fertilizer treatments. This might be due to 

integrated use of urea with compost improved soil fertility 

and therefore nutrient absorbed by grass root, which leads to 

continuous sprouting of the vegetation until harvest. This 

result agreed with [32] who recorded the maximum protein 

content (20.2%) when farm yard manure mixed with urea 

fertilizer. Similarly, [33] also reported that, crude protein 

content of significantly increases with the addition fertilizer 

over the control on Buffel grass. CP level of 7.5% is required 

for rumen function [34]. In contrary,[35] reported that the 

critical level of CP content for tropical herbaceous species 

should be greater than 10.6%. Likewise, [36] reported that 

the minimum of 15% CP is needed for lactation and growth. 

The mean values CP% obtained in present study for urea, 

mixed with compost and compost alone as well as without 

fertilizer (control) were above threshold level required for 

rumen function, whereas present result of CP% was below 

the minimum 15% CP needed for lactation and growth of 

cattle described by [36]. Indicating that high level of fertilizer 

required to significantly increase crude protein in forage 

grass used to supplements crop resides and natural pasture in 
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mixed farming system Ethiopia. 

3.2.4. Neutral Detergent Fiber 

The maximum (P<0.01) NDF (54.29%) value was 

obtained from Desho and (52.70%) from Setaria grass, while 

lowest NDF content (46.05%) was recorded from Buffel 

grass showed in Table 7. The variation in NDF content 

among grass species might be due to species differences. The 

effect of fertilizer type on NDF content had showed 

significant difference (P<0.01) while interaction effect was 

not apparent (P>0.05). The highest mean value of NDF 

(57.40%) was recorded at Ft1 (control), compared to 

fertilization urea alone, mixed to compost and compost alone. 

The reason might be fertilizers have a potential to stimulated 

plant growth and raise new leaves and shoots, which NDF 

content is relatively low. But there is no rejuvenation leaves 

and tillers in non-fertilizer treatments as a result plant tissues 

matures and accumulate more NDF. This finding was line 

with [37] who reported the highest NDF value was obtained 

from the control treatment than those fertilized with poultry 

manure on Guinea grass. Similarly,[38] noted that the NDF 

concentration declined significantly when application of 

either organic or inorganic fertilizer, compared to nil rate of 

fertilizer on grass forages. 

They attributed the decrease in NDF to increase growth 

rate of new leaves and shoots which are lower in plant 

structural component as result of urea, compost and their 

combined fertilizations. Therefore, each plant species 

grown either alone or received fertilizers having a unique 

NDF value in the feed. For legumes, < 40% NDF content is 

classified as good quality forage, while > 50% [39] is 

considered as poor quality forage. For grasses, < 50% NDF 

is considered high quality and > 60% as low-quality forage. 

Similarly, [40] reported that the threshold level of NDF > 

60% that affects dry matter intake of forage, which is 

voluntary feed intake is decreased and rumination time 

increased. In this study, forage material from all grass 

species under different fertilizer types had a <60% NDF 

which may accounts higher dry matter intake and 

digestibility as indicate to improve animals productivity. 

3.2.5. Acid Detergent Fiber 

Acid detergent fiber was significantly (P<0.001) affected 

by grass species and fertilizer type but not by their 

interactions (P>0.05) as indicated in Table 7. The highest 

ADF content was recorded from Desho (39.04%) and Setaria 

grass (38.48%), but the lowest ADF content (33.8%) was 

obtained from Buffel grass. The difference ADF content 

might be due to difference in genetic make-up among grasses 

species. Regarding the treatments, the highest ADF content 

(44.3%) was recorded under Ft1 (control) while the lowest 

was obtained at Ft2 (31.61%) although significant difference 

was not observed among grass species grown in fertilized 

plots. Therefore, respective of their type, fertilizers are 

important for improving nutritive value of grasses by 

decreased the structural component of plants compared to 

unfertilized one. This result was line with [37, 38] who noted 

ADF concentration was significantly the lowest at 

application of fertilizer. Acid detergent fiber (ADF) is widely 

used to measuring the fiber contents in feeds. It may range 

from 20% to over 45% in very mature species of grasses [41]. 
Higher ADF values indicate lower nutritive value. Based this 

finding, the means of ADF% among grass species and under 

all fertilized treatment as well as control found in 

recommended range and categorized medium to high quality 

of forage, as result, it showed a positive responses to intake 

and digestibility for animal productivity. 

3.2.6. Acid Detergent Lignin 

Acid detergent lignin content was significantly affected 

(P<0.01) by grass species and fertilizer type, but their 

interactions was no significant (P>0.05) on parameter 

showed in Table 7. The higher ADL content was recorded 

from Desho (12.37%) and Setaria grass (10.1%) than Buffel 

grass (8.10). Lower ADL (8.48%) was obtained at Ft2 than 

the control and other fertilizer treatments. Generally, the 

mean of ADL content was significantly decline when applied 

different fertilizer in combined or alone, compared nil (no 

fertilizer). Especially, combined application of urea with 

compost has a potential to decrease the lignin content of the 

grass based on the current result. This is because the 

fertilizers promote the growth of new leaves and shoots 

resulting in low lignin, which compensates the increase 

lignin content of the other tissue. When lignin is lowered it 

has always produced a marked increase in the digestibility of 

the plants and lignin are highly resistant to chemical and 

enzymatic degradation and are not appreciably broken down 

by the micro flora in the ruminant digestive tract [42]. 

Table 7. Means of grasses chemical composition as affected by fertilizer type 

and grass spices. 

Factor type Parameter 

Grass spices DM ASH CP NDF ADF ADL 

Buffel 91.96a 13.33a 12.78 46.05b 33.80b 8.10b 

Setaria 91.42ab 13.61a 11.19 52.70a 38.48a 10.10a 

Desho 91.08b 11.98b 12.51 54.29a 39.04a 12.37a 

p-value <0.05 <0.01 NS <0.01 <0.05 <0.01 

Fertilizer type       

Ft1 91.39 10.87b 10.60c 57.40a 44.31a 12.21a 

Ft2 91.83 13.67a 13.94a 45.71b 31.61b 8.48b 

Ft3 91.39 13.87a 12.82ab 48.55b 35.57b 11.31a 

Ft4 91.33 13.49a 11.36bc 52.38b 36.94b 11.02a 

P-value NS <0.001 <0.01 <0.01 <0.001 <0.01 

Treatments means different letters within column and row are significantly 

different at P<0.05; NS=Non significant, DM=Dry matter, CP=Crude protein, 

NDF=Neutral detergent fiber, ADF=Acid detergent fiber, ADL=Acid 

detergent lignin, Ft1=Control; Ft2=50 kg Urea: 60 Quintal compost/ha; 

Ft3=100 kg Urea/ha and Ft4=120 Quintal compost/ha 

4. Conclusions and Recommendations 

Based on the result, it could be concluded that the highest 

agronomic performances, biomass yield and nutritional value 

like CP and ash, and the lowest NDF, ADF and ADL were 

recorded at Ft2 (50kg urea: 60 quintal compost/ha) with grass 

species. Thus, among grass species, Desho was more 

preferred grass as compared to Buffel and Setaria grass in 
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biomass yield. Overall in studied grass had a higher biomass 

yield and better nutritional value than the main feed of 

natural pasture and crop resides in the region, especially 

cultivation of Desho grass with application of inorganic and 

organic fertilizer mixture at different level may have a great 

potential as an alternative ruminant feed around the study 

area was recommended. 
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