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Abstract: The experiment was conducted to evaluating the effects of fertilizer and harvesting age on agronomic 

performance, chemical composition and economic feasibility of Desho (Pennisetum Pedicellatum) grass under irrigation, in 

Ethiopia. A factorial arrangement with four fertilizer types (control, urea, compost and urea + compost), and three harvesting 

ages (90, 120 and 150) with three replications were used. Data on morphological characteristics of the grass were recorded. 

Based on the data collected, harvesting age was significantly affected the agronomic parameters of the grass. Plant height (PH), 

number of tillers per plant (NTPP), number of leaves per plant (NLPP), number of leaves per tiller (NLPT), dry matter yield 

(DMY), leaf length (LL) and leaf area (LA) were increased with increasing harvesting age, while leaf to stem ratio (LSR) 

showed a decreasing trend. NDF, ADF and ADL content were also increased with increasing age, while ash declined with age. 

Fertilizer was also significantly affected the agronomic parameter of Desho grass. A mixture of 50 kg urea (U)/ha and 6,000 kg 

compost/ha was provided the highest NTPP, NLPP, NLPT, and DMY, while NF (control) was the lowest in all parameters. 

Highest NDF, ADF, ADL and ash content were recorded at the control group. In general, using a mixture of 50 kg urea (U)/ha 

and 6,000 kg compost/ha fertilizer is the most important for long-term Desho grass production which provides a high benefit-

cost ratio. Further research is needed in different organic and inorganic fertilizer combinations. 
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1. Introduction 

Ethiopia is believed to have the largest livestock 

population in Africa [1]. The livestock sector is a significant 

contributor to Ethiopia’s economy at the national and 

household level [2]. Livestock contributes to the livelihoods 

of approximately 70% of Ethiopians and accounts for 15-

17% of the total national GDP and 35-49% of the agricultural 

GDP [2, 3]. Livestock production is an integral part of the 

subsistence crop-livestock systems in the highlands of 

Ethiopian, as livestock provide draft power for land 

preparation and threshing, plus a source of cash income and 

assets and nutrition for the rural communities [4]. In addition, 

livestock is considered a mobile bank that can be hired, 

shared, inherited and contracted by rural households [4]. 

Despite the significant importance of livestock in the 

country, the productivity has remained low due to different 

constraints like inadequate feed, widespread disease, poor 

health care services, poor genetic potential of indigenous 

animals and insufficient knowledge on the dynamics of the 

different farming systems existing in the country [5]. Of 

these factors, the most limiting one is the feed shortage in 

terms of quantity and quality [6]. To combat such problems, 

the use of indigenous forage species as a feed source is 

mandatory. Among which Desho grass is found to be the 

most promising one based on the results obtained from 

preliminary studies [7]. 

Desho is an indigenous grass of Ethiopia belonging to the 
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family Poaceae [8, 9]. It is known as a perennial grass 

originated in the Southern part of the country. Desho is 

becoming increasingly popular and can be used for various 

soil and water conservation practices and as a local method 

of improving grazing land [10, 11], as forage for cattle [12], 

as an income source by selling the grass splits to other 

farmers [13], useful for hay and silage making, used in 

temporary pastures [14]. Desho grass prefers a warm climate 

and is found in regions of rainfall ranging from 800 to 1250 

mm [15]. It responds well to fertilizer and can be combined 

with fodder legumes, either in mixtures or in rotation 

cropping system [16]. 

Even though Desho grass has such numerous importance 

as somewhere in the text, information on the effect of 

fertilizer type, harvesting age and their interaction on 

agronomic performance is limited. In this regard [7] 

suggested trails to be conducted on fertilizer types and levels 

to investigate the response of this grass to recommend the 

optimum production package. Therefore; the current study 

was designed with the objective of evaluating the agronomic 

performance, chemical composition and economic feasibility 

of Desho grass using different harvesting ages and fertilizer 

level and types. 

2. Materials and Methods 

2.1. Description of the Study Area 

The study was conducted in Dehana district by the side of 

(Gibz river) basin found in Wag Hemra Zone, Amhara 

National Regional State. The area is situated at a 

geographical location of 12°10’ and 12°39 ' North latitudes 

and 38°25' and 39°00' East longitudes. The district is 

bordered in the south by North Wollo Zone, in the west by 

the Tekezé River which separates it from South Gondar Zone 

and in the north by North Gondar Zone and Zikuala, in the 

northeast by Soqota, and in the east by Gazgibla district. 

Amdework which is the administrative center of Dehana is 

found 78 km from Sekota (the center of Wag Hemra 

Administrative Zone); 520 km northeast of Bahir Dar, the 

capital of the region and 798 km north of Addis Ababa, the 

capital of the country. The altitudinal range of the district is 

from 1205 to 3138 m. a. s. l. The range of annual rainfall of 

the area is mostly between 700-800 mm, with the main rainy 

month being mainly from June to September with the pattern 

and distribution being erratic and uneven. The minimum and 

maximum temperatures of the area are 12 and 37°C, 

respectively. 

2.2. Treatments and Experimental Design 

The experiment was conducted using a 3×4 factorial 

arrangements in a Randomized Complete Block Design 

(RCBD). The first factor was harvesting age with three 

harvesting days, (1). 90 days, (2). 120 days, and (3). 150 days 

after planting. The second factor was fertilizer level and type 

(compost and urea) with four combinations comprising of: 

FL1 (control) without fertilizer, FL2 (12,000 kg compost/ha, 

FL3 (100 kg urea (U)/ha) and FL4 (a mixture of 50 kg urea 

and 6,000 kg compost/ha. The experiment had 12 treatment 

combinations having three replications and a total of 36 plots 

(Table 1). The experimental field had a total area of 29.5 

m×11 m (324.5 m
2
) with the plot size being 3 m width ×2 m 

length = (6 m
2
). The space between blocks and plots were 1 

m and 0.5 m, respectively. The spacing between plants and 

rows were 50 cm and 75 cm, respectively. 

Table 1. Experimental treatment combinations. 

fertilizer types and levels 

Treatment combination 

Harvesting ages 

HA1 HA2 HA3 

FL1 FL1 ×HA1 (T1) FL1 × HA2 (T2) FL1 × HA3 (T3) 

FL2 FL2 × HA1 (T4) FL2 × HA2 (T5) FL2 × HA3 (T6) 

FL3 FL3 × HA1 (T7) FL3× HA2 (T8) FL3× HA3 (T9) 

FL4 FL4× HA1 (T10) FL4× HA2 (T11) FL4× HA3 (T12) 

FL= fertilizer level; FL1=control; FL2=12,000 kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; 

HA1= 90 days after planting; HA2= 120 days after planting; HA3= 150 days after planting; T1-T12= treatment one to treatment 12 

2.3. Preparation of Land and Experimental Material 

The experimental site was ploughed and harrowed during 

August and September. A total of Nine hundred similar root 

splits of Desho grass with good vigor, strength, and freedom 

from injury were taken from Debre Markos university grass 

nursery site and transported to Dehana district. Urea and 

compost were obtained from local rural kebeles of Dehana 

district. A total of 97.2 kg compost and 0.81 kg urea were 

used for the total experiment. The experiment was started in 

September and completed in February under irrigation 

condition. Before uprooting the seedlings, the leaves were 

removed to reduce wilting by more water loss through 

transpiration, which can cause death of plants during 

transportation. 

2.4. Establishment and Management Practices 

Weeds were removed manually during the experimental 

period. Water was applied three times a week for the first 

month and one times a week afterwards. Each block and plot 

were irrigated separately. Urea, compost and their mixture 

were applied based on the treatments set to each plot. 

Compost was applied before planting and urea was applied in 

split, half at planting and the rest half after the 70
th

 day of age 

when the plants developed a well-established root system. 

The harvesting ages one, two and three abbreviated as HA1, 

HA2 and HA3 were done at the 90
th

, 120
th

 and 150
th

 day after 
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planting, respectively. Harvesting was done by hand using a 

sickle, at a height of about 5 cm from ground level [17]. 

2.5. Data Collection and Sampling Procedures 

Data on agronomic parameters were recorded every 20 

days starting from the 50
th

 day of age. Plant height was 

measured from ground level to the tip of the longest leaf. 

Number of tillers per plant, number of leaves per plant and 

number of leaves per tiller were recorded from average of ten 

randomly selected plants from the middle rows of each plot 

[17]. Leaf area was calculated by multiplying leaf length by 

the average leaf width taken from bottom, mid and tip of the 

leaf. Leaf length was measured from the bottom to the tip of 

the leaf. Leaf to stem ratio was determined from each plot by 

separating leaf and stem portions and weighing the leaf and 

the stem separately then dividing the leaf weight by the stem 

weight. The total biomass yield was determined by 

harvesting the three middle rows from each plot at each 

harvesting age leaving border rows. The fresh biomass yield 

was determined right after harvesting using field balance. 

Subsample of each treatment (0.5 kg) was taken, air dried 

and then oven dried at 105
o
C for 24 hours to determine the 

total dry matter yield/unit area and a portion of these samples 

were used for chemical analysis purposes. 

2.6. Forage Sample Collection, Preparation and Analysis 

Dried forage samples were grounded to pass through a 1 

mm sieve screen (Willy mill) for analysis of chemical 

composition. The ground samples were stored in an airtight 

plastic bag pending chemical analysis. Determination of DM, 

CP and total ash contents were carried out using procedures 

described by [18]. Laboratory procedure were followed to 

determine the NDF, ADF and ADL contents of the grass 

(19).  

2.7. Economic Analysis 

Economic analysis was done to know the most 

economically feasible fertilizer types by using the following 

formula: 

����� ��	�
����� = ����� ����� ���� + ����� �������� ���� 

��� �
���� = ����� �
���� − ����� ��	�
����� 

��
���� ���� ����� =  
����� �
����

����� ��	�
�����
 

Where: Total fixed cost = costs expended from planting to 

the end of the research 

Total variable cost = costs of fertilizer 

Gross income = incomes from the sale of the grass 

2.8. Statistical Analysis 

The data collected were subjected to analysis of variance 

(ANOVA) using SAS software [20]. The mean of the 

treatments was compared using Duncan’s Multiple Range 

Test (DMRT). The effect of different fertilizer, harvesting age 

and their interaction on morphological characteristics, yield 

and chemical composition were determined using the 

following model; 

Yijk=µ+Bi+Fj+Hk+(FH)jk+ɛijk 

Where: 

yijk = the response variables 

µ = overall mean 

Bi=Effects of i
th

 block 

Fj = Effect of j
th

 fertilizer 

Hk = Effects of k
th

 harvesting days 

FHjk = Interaction between fertilizer and harvesting days 

ɛijk = random error 

3. Results 

3.1. Morphological Parameter of Desho (pennistum 

Pedicellatum) Grass 

3.1.1. Plant Height, Leaf Length, Leaf Area and Leaf to 

Stem Ratio 

The effect of harvesting age and fertilizer type on plant 

height, leaf length, leaf area, and leaf to stem ratios are 

indicated in Table 2. In the current study, plant height, leaf 

length, leaf area, and leaf to stem ratios were significantly 

(p<0.01) affected by harvesting age and fertilizer level, but 

not by their interaction. Plant height increased from a lower 

level 37.19 cm at 90 days of age to a significantly higher 

value 45.43 cm at the age of 150 days. Leaf length and leaf 

area were also increased from 20.91 cm to 23.38 cm and 

20.33 cm
2
 to 23.29 cm

2
, respectively as harvesting age 

increased from 90 days to 150 days of age, while leaf to stem 

ratios declined from 1.76 to 0.79 as age of plants advanced. 

Application of fertilizer levels (FL1-FL3) gave the highest 

but statistically similar plant height and leaf area values over 

the control treatment (FL1). Significantly higher but 

statistically similar values of leaf length (24.19 cm) and 

(23.51 cm) were recorded for FL3 and FL4, respectively. On 

the other hand, the highest but statistically similar values of 

leaf to stem ratios 1.26 and 1.20 were recorded for FL1 and 

FL2, respectively. 

Table 2. Mean plant height, leaf length, leaf area and leaf to stem ratios as affected by harvesting age and fertilization. 

Parameter 
Harvesting age (HA)  Fertilizer type and level (FL)  

HA1 HA2 HA3 Mean FL1 FL2 FL3 FL4 Mean 

Plant height (PH) (cm) 37.19c 40.48b 45.43a 41.03 37.48b 40.80a 42.15a 42.99a 40.86 

Leaf length (LL) 20.91b 23.37a 23.38a 22.55 20.38c 22.13b 24.19a 23.51ab 22.55 
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Parameter 
Harvesting age (HA)  Fertilizer type and level (FL)  

HA1 HA2 HA3 Mean FL1 FL2 FL3 FL4 Mean 

Leaf area (LA) 20.33b 23.49a 23.29a 22.37 19.31b 21.95a 24.25a 23.98a 22.37 

Leaf to stem ratio (LSR) 1.76a 0.87b 0.79c 1.14 1.26a 1.20a 1.06b 1.03b 1.14 

 PH LL LA LSR      

CV 7.23 6.92 10.68 8.21      

SEM 2.97 1.56 2.39 0.09      

P-Value 
HA FL Interaction 

<0.01 <0.01 >0.05 

Means with different superscripts in a column and rows are significantly different from each other at p<0.05; FL= fertilizer level; FL1=control; FL2=12,000 

kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; HA2= 120 days 

after planting; HA3= 150 days after planting; CV = coefficient of variation; SEM = standard error of mean 

3.1.2. Number of Tiller Per Plant and Number of Leaves 

Per Plant 

The effect of fertilizer type, harvesting age and their 

interaction on number of tiller and number of leaves per plant 

is indicated in Table 3. In this case, tiller number and number 

of leaves per plant were significantly (p<0.01) affected by 

fertilizer type, harvesting age and their interactions. 

Significantly higher tillers per plant and leaves per plant were 

recorded for FL4HA3 (102.95 tillers) and (770.50 leaves), 

respectively. Generally, tiller and leaf numbers were found to 

be lower for FL1 at all harvesting ages. 

The highest tillers per plant (79.84) and leave number per 

plant (593.47) were recorded at late harvesting age (150 

days), while the least tiller number (42.23) and leaves 

(212.09) were counted at early harvesting age (90 days). 

Number of tiller and leaves per plant were also affected 

(p<0.001) by fertilizer application in which the highest 

tiller/plant (78.39) and leaves (530.08) were recorded at a 

fertilizer level of FL4 (50 kg U/ha × 6,000 kg C/ha), while 

the lowest tillers/plant (45.05) and leaves/plant (306.36) were 

counted from FL1 (no fertilizer). 

Table 3. Mean tiller number/plant and number of leaves/plants as affected by harvesting age and fertilizer. 

Fertilizer types 

& levels (FL) 

Number of tillers per plant Number of leaves per plant 

Harvesting age (HA) Harvesting age 

HA1 HA2 HA3 Mean HA1 HA2 HA3 Mean 

FL1 38.50e 44.60e 52.06e 45.05x 187.77e 300.90e 430.40d 306.36x 

FL2 41.80e 68.13d 74.70cd 61.54w 203.10ef 476.47d 522.90cd 400.82w 

FL3 44.67e 74.55cd 89.67b 69.62v 233.51ef 515.80cd 650.08b 466.46v 

FL4 43.93e 88.30bc 102.95a 78.39u 224.00ef 595.75bc 770.50a 530.08u 

Mean 42.23z 68.90y 79.84x 64.05 212.09z 472.23y 593.47x 425.93 

CV 12.8    12.7    

SEM 7.75    54.11    

P-value 
HA FL Interaction HA FL Interaction 

<0.001 <0.001 <0.001  <0.001 <0.001 <0.001  

Means with different superscripts in a column and rows are significantly different from each other at p<0.05; FL= fertilizer level; FL1=control; FL2=12,000 

kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; HA2= 120 days 

after planting; HA3= 150 days after planting; CV = coefficient of variation; SEM = standard error of mean 

3.1.3. Number of Leaves Per Tiller and Dry Matter Yield 

Number of leaves per tiller and dry matter yield were 

significantly (p<0.001) affected by harvesting age, fertilizer 

level and their interactions (Table 4). For the interaction 

effects, significantly higher leaf numbers/tiller were recorded 

for FL4HA3 (9.25) followed by FL2HA3 (8.35) and 

FL3HA3 (8.17). 

Generally, leaf numbers per tiller were found to be lower 

for FL1HA1 (5.30). On the other hand, the highest dry matter 

yield (11.38 t/ha) was recorded for FL4HA3 followed by 

FL3HA3 (8.99 t/ha), while the least but statistically similar 

values were recorded for HA1 at all fertilizer levels. 

Harvesting at the age of 150 days gave the highest number of 

leaves per tiller (8.40) and dry matter yield (7.88 t/ha) compared 

to harvesting at 90 and 120 days of age. Fertilizer also significant 

affected (p<0.001) number of leaves/tiller and dry matter yield in 

which the highest leaf number per tiller (7.75) and dry matter 

yield (5.54 t/ha) were recorded at a fertilizer level of 50 kg U X 

6,000 compost/ha, whereas the least 6.52 leaves/tiller and 2.33 

t/ha were obtained at FL1 (without fertilizer). 

Table 4. Mean number of leaves per tiller and dry matter yield/ha as affected by harvesting age and fertilizer type. 

Fertilizer types & 

Levels (FL) 

Number of leaves/tillers Dry matter yield/ha 

Harvesting age (HA) Harvesting age (HA) 

HA1 HA2 HA3 Mean HA1 HA2 HA3 Mean 

FL1 5.30h 6.45fg 7.82d 6.52c 1.03f 2.18e 3.77d 2.33d 

FL2 6.49f 6.97e 8.35b 7.27b 1.21f 3.31d 7.36c 3.96c 

FL3 6.90e 7.13e 8.17bc 7.40b 1.33f 3.52d 8.99b 4.62b 
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Fertilizer types & 

Levels (FL) 

Number of leaves/tillers Dry matter yield/ha 

Harvesting age (HA) Harvesting age (HA) 

HA1 HA2 HA3 Mean HA1 HA2 HA3 Mean 

FL4 6.15g 7.85cd 9.25a 7.75a 1.28f 3.95d 11.38a 5.54a 

Mean 6.21c 7.10b 8.40a 7.24 1.21z 3.24y 7.88x 4.11 

CV 2.6    10.02    

SEM 0.19    0.41    

P-value 
HA FL Interaction HA FL Interaction 

<0.001 <0.001 <0.001  <0.001 <0.001 <0.001  

Means with different superscripts in a column and rows are significantly different from each other at p<0.05; FL= fertilizer level; FL1=control; FL2=12,000 

kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; HA2= 120 days 

after planting; HA3= 150 days after planting; CV = coefficient of variation; SEM = standard error of mean 

3.2. Chemical Composition of Desho (pennisteum 

pedicellatum) Grass 

3.2.1. DM%, NDF, ADF, ADL and ash 

The effects of fertilizer and harvesting age on DM%, CP%, 

NDF, ADF, ADL and ash content of Desho grass is shown in 

Table 5. The effect of harvesting age was significantly 

affected DM%, CP%, NDF, ADF, ADL and ash content, 

while interaction effect was showed non-significant effect 

(p>0.05). DM%, NDF, ADF and ADL increases with 

increasing harvesting age, while CP% and ash content 

showed decreasing trends. The effects of fertilizer on DM% 

showed non-significant difference, while CP%, NDF, ADF, 

ADL and ash content were significantly affected by fertilizer 

types. Highest CP% was obtained from 100 kg urea fertilizer 

plot, in the other hand highest NDF, ADF, ADL and ash were 

recorded at the control groups. 

Table 5. DM%, NDF, ADF, ADL and ash as affected by harvesting age and fertilizer type. 

Parameter 
Harvesting age  Fertilizer type and level  

HA1 HA2 HA3 Mean FL1 FL2 FL3 FL4 Mean 

DM% 94.25b 94.25b 95.25a 94.58 94.22 95.00 94.56 94.56 94.58 

CP% 13.78a  9.23b 7.58c  10.20 8.74c 9.90b 11.70a 10.47b 10.20 

NDF 55.76c 57.52b 59.74a 57.67 59.41a 57.97b 56.09c 57.21bc 57.67 

ADF 43.16c 45.17b 46.72a 45.01 46.85a 45.47b 42.70c 45.01b 45.01 

ADL 11.34c 12.11b 13.20a 12.22 13.08a 12.30b 11.25c 12.24b 12.22 

Ash 15.77a 14.41b 13.56c 14.58 15.56a 15.24a 13.53b 13.99b 14.58 

 DM% CP% NDF ADF ADL Ash    

CV 0.75 8.77 2.48 2.99 3.92 5.83   

SEM 0.71 0.89 1.43 1.34 0.48 0.85   

CP%, NDF, ADF, ADL and Ash DM% 

P-value 
HA FL Interaction HA FL Interaction 

<0.01 <0.01 >0.05  >0.05 <0.01 >0.05  

Means with different superscripts in a column and rows are significantly different from each other at p<0.05; FL= fertilizer level; FL1=control; FL2=12,000 

kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; HA2= 120 days 

after planting; HA3= 150 days after planting; CV = coefficient of variation; SEM = standard error of mean; DM% = Dry Matter percentage; CP% = Crude 

Protein percentage; NDF = Neutral Detergent Fiber; ADF = Acid Detergent Fiber; ADL = Acid Detergent Lignin, C CV = coefficient of variation; SEM = 

standard error of mean. 

3.2.2. Crude Protein 

As indicated in Table 6, the effect of harvesting age and 

fertilizer was significantly affected crude protein percentage, 

while the interaction between the two factors had non-

significant effect (p>0.05). Highest CP was obtained at the 

first harvesting age (13.78); On the other hand, lowest CP 

was obtained at late harvesting age (7.58). This shows that 

CP declines as harvesting age advanced. 

The CP content of 100 kg U/ha (11.70) was significantly 

higher (p<0.001) than the other fertilizers, while NF (control) 

was provided the lowest CP content (8.74) (Table 6). 

Table 6. Crude protein as affected by fertilizer type and harvesting age. 

Fertilizer types 

and levels 

Harvesting age 

HA1 HA2 HA3 Mean 

FL1 10.86 8.62 6.73 8.74c 

FL2 13.57 8.99 7.11 9.89b 

Fertilizer types 

and levels 

Harvesting age 

HA1 HA2 HA3 Mean 

FL3 16.78 9.78 8.54 11.70a 

FL4 13.92 9.56 7.93 10.47b 

Mean 13.78a 9.23b 7.58c 10.20 

CV 8.77    

SE 0.89    

 

 Fertilizer Harvesting age Interaction 

P-value <0.001 <0.001 >0.05 

Means with different superscripts in a column and rows are significantly 

different from each other at p<0.05; FL= fertilizer level; FL1=control; 

FL2=12,000 kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea 

* 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; 

HA2= 120 days after planting; HA3= 150 days after planting; CV = 

coefficient of variation; SEM = standard error of mean. 

3.2.3. Crude Protein Yield 

The effect of fertilizer, harvesting age and their interaction 
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on crude protein yield (CPY) is indicated in Table 7. Crude 

protein yield was significantly affected by fertilizer, 

harvesting age and their interaction. Significantly higher 

(0.90t/ha) CPY was recorded at FL4HA3 followed by 

FL3HA3 (0.77 t/ha) and the least CPY was recorded at FL1 

in all harvesting ages. 

CPY was significantly affected (P<0.001) by harvesting 

age, in which CPY increased from 0.17 at 90 days of age to 

0.61 at 150 days of age (Table 7). This shows that CPY 

increased as harvesting age delayed, the reason may be due 

to the highest DMY as harvesting age increased. This result 

is in line with the findings of Taye et al. (2007) who reported 

increasing trend in CPY with extended days of harvesting in 

case of Napier grass CPY was also significantly affected 

(p<0.001) by fertilizer with the highest yield recorded at the 

fertilizer application of 50 kg U X 6,000 compost/ha (0.49), 

while the least recorded at FL1 (control) (0.19), with the 

reason might be due to the low DMY obtained at this 

treatment. 

Table 7. Crude protein yield tone/ha as affected by fertilization and harvesting age. 

Fertilizer types 

and levels 

Harvesting age 

HA1 HA2 HA3 Mean 

FL1 0.11h 0.19gh 0.26efg 0.19y 

FL2 0.16gh 0.30def 0.52c 0.33x 

FL3 0.22g 0.35de 0.77b 0.45w 

FL4 0.18gh 0.37d 0.90a 0.49w 

Mean 0.17z 0.30y 0.61x 0.36 

CV 14.38    

SE 0.05    

P-value 
Fertilizer Harvesting age Interaction  

<0.001 <0.001 <0.001  

Means with different superscripts in a column and rows are significantly different from each other at p<0.05; FL= fertilizer level; FL1=control; FL2=12,000 

kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; HA= harvesting Age; HA1= 90 days after planting; HA2= 120 days 

after planting; HA3= 150 days after planting; CV = coefficient of variation; SEM = standard error of mean. 

3.2.4. Economic Analysis 

Economic analysis (Table 8) indicated that application of 

50 kg U X 6,000 compost/ha fertilizer gave the highest 

benefit-cost ratio (2.46) with a net benefit of 32,622.08 Birr, 

followed by the application of 100 kg U/ha with a net benefit 

of 22,211.43 Birr. 

Table 8. Economic analysis on per hectare basis of dried Desho grass as affected by fertilization in ETB. 

Fertilizer types and 

levels 
Total fixed cost Total variable cost Total expenditure Gross income Net income 

Benefit-Cost-

Ratio 

FL1 21,571.65 - 21,571.65 23,170.26 1,598.62 1.07 

FL2 21,571.65 200.00 21,771.65 35,131.1 13,359.49 1.61 

FL3 21,571.65 1,275.00 22,846.65 45,058.1 22,211.43 1.97 

FL4 21,571.65 737.50 22,309.15 54,931.2 32,622.08 2.46 

FL= fertilizer level; FL1=control; FL2=12,000 kg/ha compost; FL3=100kg U/ha; FL4=a mixture of 50 kg Urea * 6,000 kg compost/ha; ETB = Ethiopian Birr. 

While FL1 (control) gave the least net benefit (1,598.616 

Birr). Therefore; applying of a mixture of organic and 

inorganic fertilizer was found to be more economically 

feasible compared to the rest of fertilizer treatments used. 

4. Discussion 

The highest mean plant height value recorded as the age of 

plants increased might be due to the well-established root 

development and nutrient uptake ability of the grasses which 

in turn could be manifested by the increment of plant height. 

Highest plant height value (171.13 cm) were measured at 

harvesting age of 120 days, followed by harvesting age of 90 

days (110.9 cm) in case of Banna grass (21). Plant height was 

relatively lower at early stages of growth, but after 60 days of 

harvesting, enhanced growth was observed. Plant height 

increased progressively as cutting interval increased in case 

of Napier grass [22]. Leaf length also increased with 

increasing age. Greater leaf length was recorded for later 

harvesting ages (150 days) than for the earlier periods of 90 

and 120 days in case of Desho grass (23). 

The declining of leaf to stem ratio with the advancement of 

age might be due to the loss of leaves especially from the 

bottom part of the plants and the accumulation of more 

structural materials on the stems which was assumed to be 

the causes for lower leaf to stem ratio. The current result is in 

agreement with [23] who found higher leaf to stem ratio of 

Desho grass at early harvesting time (90 and 120 days) 

compared to the later date (150 days). [22] also reported a 

sharp decline in the value of leaf to stem ratio as the cutting 

intervals increased. 

The application of a mixture of 50 kg U/ha × 6,000 

compost/ha showed significant interaction effect on number 

of tillers per plant, number of leaves/plants, number of 

leaves/tiller and dry matter yield increased with increasing 

harvesting age. This may be due to the nature of urea 

fertilizer which is easily soluble and available to the plants 

within short period of time compared to compost, which took 
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relatively long time to be incorporated with the soil before 

being available to plants. NPK fertilizers are more efficient 

than the organic manures in supplying N, P and K in the 

short run, while the compost had an advantage in supplying 

macro and micro nutrient elements not found in NPK 

fertilizer [24]. 

The highest leaf length and widest leaf area recorded in the 

current study when fertilizer is applied as compared to 

control one may be due to the presence of essential 

nutrients provided by the fertilizer for the growth of leaves of 

plats. The increase or decrease in leaf area per plant in 

different treatments may be due to the availability and flow 

of nutrients from inorganic and organic sources of fertilizers 

might be due to the less or a greater number of leaves per 

plant [25]. The maximum leaf area was 2407.47 cm
-2

 with 

maximum nitrogen rate (150 kg ha
-1

) and minimum rate 

1780.39 cm
-2

 under the control condition in case of maize 

fodder [26]. 

Due to the provision of essential nutrients for the growth 

of plants height by the fertilizer higher plant height was 

observed for fertilized plot over the control group. Maximum 

plant height value (146.3 cm) in T2 (N: P2O5 150: 60 kg ha
-1

) 

followed by T5 (N: P2O5 112: 45+ Poultry manure 750 kg ha
-

1
) and T6 (N: P2O5 112: 45+ Farm yard manure 1000 kg ha

-1
) 

with values 141.7 and 140 cm plant height, respectively in 

case of oat. On the other hand, the control treatment T1 (no 

fertilizer), showed minimum plant height of 116.6 cm (25). 

The lowest leaf to stem ratio with urea fertilizer alone and 

a mixture with organic fertilizer might be due to the 

facilitation of the growth and development of the grasses. As 

the growth of the grass facilitated, the portion of stem 

becomes higher than leaf. Higher values of blade/ stem ratio 

were observed in plots under lower nitrogen doses, or even 

not fertilized plots in case of Tanzania grasses. The leaf 

blade/stem ratio was affected by nitrogen doses (P<0.05) 

(27). 

A mixture of organic and inorganic fertilizer provided 

highest tiller number, leave number/plant; leave number/tiller 

and DMY with the reason that such fertilizer mixtures might 

have highest soil fertility improvement capacity compared to 

the rest of fertilizer types and levels used. The current finding 

is in line with [24] who reported mixing of Compost: 

inorganic fertilizer at a proportion of 3: 1 showed 

significantly (P<0.05) higher number of tillers (50/plant, 

47/plant) compared to using inorganic fertilizer alone. 

compost: inorganic fertilizer (1: 3), compost: inorganic 

fertilizer (1: 1), compost alone and control treatments. 

Researcher [28] also observed increasing trend in the number 

of tillers with increasing rate of compost application. 

The increment of DM% with the advancement of age 

might be due to the decline of moisture content of the grass 

as age advanced. The current finding is supported by [23], 

who found that Desho grass harvested at 150 days after 

planting produced a significantly higher DM content 

compared with grass harvested at 90 and 120 days. On the 

other hand, the declination of CP% as harvesting age 

advanced might be due to the lignification. As the age 

increased, the grass becomes lignified causing decline in CP 

content. The present result is supported by other researchers, 

a trend of increase harvesting days (60 > 90 > 120d days) 

[29]. CP concentration of Napier hybrid grass leaves declined 

dramatically with increase in cutting interval from 28.2% at 

40 days to 8.8% at 80 days. Similarly, CP concentration in 

whole plants declined from 40 to 80 days [22]. 

The increment of NDF, ADF and ADL content as age 

increased might be due to the development of the structural 

component/cell wall constituents of the grass as age increase. 

The present result is supported by other researchers, [30] 

reported that neutral detergent fiber (NDF) and acid detergent 

fiber (ADF) of Desho grass increased significantly (P<0.05) 

as harvesting time delayed. The finding of [23] also 

suggested that the NDF and ADF content of Desho grass was 

highest (77.68%, 45.06%) from late harvesting (150 days 

after planting) while it was comparatively lower for earlier 

harvesting periods (72.78%, and 40.27%) at 90 days, 

respectively. Gradual increment of lignin levels were 

observed as plants matured in case of Napier grass (31, 29). 

Increasing trend in ADL content was observed as the cutting 

days advanced [32]. This showed that ash decreased as 

harvesting age increased. The decrease in ash content with 

long harvesting interval is probably a normal phenomenon of 

maturity and may have been caused partly by the dilution 

effect of higher yields in the presence of a constant amount of 

available minerals in the soil [33]. Ash reduction from 71.4 at 

60 days of age to 55.0 at 120 days of age in case of Napier 

grass [29]. 

The highest CP content of grasses under 100 kg urea 

fertilized plots compared to the rest might be due to the 

continuous vegetative growth and new tiller emergence of 

plants which allowed them to be succulent and fresh. On the 

other hand, the development of plants on the non-fertilized 

plots was observed to be very slow and becomes lignified 

(low in CP content). Maximum crude protein (10.76%) from 

the application of inorganic fertilizer (N: P2O5 150: 60 kg ha
-

1
) followed by combination of inorganic and organic sources 

of fertilizer N: P2O5, 112: 45+ Poultry manure 750 kg ha
-1

 

and N: P2O5 112: 45+ Farm yard manure 1000 kg ha
-1

, 

respectively (25). Increased CP content as the level of urea 

fertilizer increased in the case of Cenchrus ciliaris [37] and 

Panicum maximum and Bermuda grass [34]. 

The highest NDF, ADF and ADL content of unfertilized 

plot compared to the fertilized groups might be due to the 

reason that urea fertilizer and its mixture with organic 

fertilizer improved the plant growth and raise new leaves and 

shoots, which could minimize the NDF content. But there is 

no renewal of leaves and tillers in the non-fertilized 

treatments as a result of matured tissue plant and accumulate 

more NDF. According to Freitas et al (2012) the lowest NDF 

content of the leaf blade (69.3%) estimated for the 320-kg/ha 

N dose, which is equivalent to an 8% reduction in relation to 

the absence of N fertilization in case of Tanzania grass. The 

N application in the current study resulted in higher leaf 

appearance rate, a situation in which the synthesis of shorter 

leaf blades on tropical grasses is common [35]. These shorter 
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leaf blades need lower proportion of structural tissues for 

their support and/or leaf architecture, which could explain 

their lower NDF contents [35]. ADF content of forages 

decreased non-significantly due to increased doses of 

Nitrogen fertilizer [36]. ADL content of Panicum maximum 

and Cenchrus ciliaris decreased with increasing the level of 

urea fertilizer [37]. Researcher [38] noted decreased ash 

content as a result of an increase in the level of urea 

application 

5. Conclusion and Recommendation 

The current study revealed that the agronomic 

performance and chemical composition of Desho grass can 

be improved through the addition of different fertilizer types 

and levels. In this regard, the application of a mixture of 50 

kg urea (U)/ha and 6,000 kg compost/ha was found to be the 

most appropriate level for better Desho grass production as it 

provides the highest dry matter yield compared to the rest of 

fertilizer levels and types. In addition, this fertilizer level was 

also found to be economically feasible as it provides high 

Benefit Cost Ratio (2.46) compared to the other fertilizer 

groups. Therefore; based on the current findings the 

following recommendations are drawn. 

1. A mixture of 50 kg urea (U)/ha and 6,000 kg 

compost/ha fertilizer application provided the highest 

yield. Therefore, farmers are advised to apply a mixture 

of organic and inorganic fertilizer to get better yield. 

2. Further research is needed in different organic-inorganic 

fertilizer mixture in different agro-ecological zones 

udder rain feed and irrigation conditions. 
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