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Abstract— The aim of this research was to find out the production 

and quality of odot grass (Pennisetum purpureum cv Mott) based on 

different type of fertilizer and cutting age. The research was 

conducted to experimental method with completely randomized 

design factorial pattern. First factor was the treatment of harvest age 

which includes 45 days of harvest (P45) and 60 days of harvest 

(P60). The second factor was fertilization which includes, control or 

without fertilization (P0), cattle bio-slurry (P1), N fertilizer (P2), and 

NPK fertilizer (P3). Each treatment was repeated 10 times. The best 

result, grass production and quality aspect shown by P2. In term 

harveting time factors increase herbage bioamass production but  
decline in herbage quality with increasing plant age from 45 days to 

60 days. 
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I. INTRODUCTION  

Odot grass is one of the varieties of elephant grass that grows 

well in tropical regions. Odot grass was widely planted by 

smallholder dairy farmers to meet their forage needs. Talking 

about odot grass as a fooder, things to consider are the 

production and quality of the odot grass. The quality and 

production of grass were very fluctuative. Some factors which 

influence these two things include the availability of soil 

nutrients related to fertilization and the age of harvest. 

Therefore in this study, an evaluation was carried out related 

to the effect of fertilizer type and harvest age on the 

production and quality of odot grass. 

II. MATERIAL AND METHOD 

The study conducted on grasslands owns by Sumber 

Makmur Dairy Cooperative, Ngantang Village, Malang 

Regency, Indonesia. The study was conducted from January to 

March 2017. The study was conducted with an experimental 

method with a completely randomized design factorial pattern. 

The material in this study includes the odot grass, with the 

first factor was the treatment of harvest age which includes 45 

days of harvest (P45) and 60 days of harvest (P60). The 

second factor was fertilization which includes, control or 

without fertilization (P0), cattle bio-slurry (P1), N fertilizer 

(P2), and NPK fertilizer (P3). Each treatment was repeated 10 

times. 

N fertilizer used from urea fertilizer at a dose of 300 kg 

N/Ha/year. NPK fertilizer comes from a mixture of urea as a 

source of N at a dose of 300 kg N/Ha/year, SP36 as a source 

of P at a dose of 250 kg P2O5/Ha/year and KCL as a source of 

K at a dose of 350 Kg K2O /Ha/year. The biogas liquid waste 

from dairy cattle feces is given as much as 25 tons /Ha/year. 

Odot grass used as research material was odot grass that has 

been harvested many times with a 5-year age of clump. As for 

each plot in 1 treatment at each test is 0.5 m x 2 m. 

Data collection was carried out at 45 days and 60 days. 

Data on plant height and number of shots taken before the 

plants harvested. The cutting of plants was carried out 5 cm 

from the ground [1]. The grass samples then dried at the 

temperature of 60
0
C for 48 hours [2]. Samples that have been 

dried and milling and then analyzed DM, OM, CP content [3] 

and CF [4]. 

III. RESULT AND DISCUSSION 

Herbage Production 

The best result, grass production aspect shown by P2, but 

statistically, P2 and P3 show the same results. DM production 

in P2 and P3 (Table 2) shows a higher value compared to some 

existing researchers. [5] in his research found that the 

production of DM odot grass could reach 1.76 tons/ha/harvest. 

The high production in this study to high compared to existing 

research. This cause the age of plant clumps was relatively 

older so that the possibility of the number of clumps formed 

was also large. The high number of tillers in one clum what 

influences the high production. [6,7] states that one of the 

factors affecting the production of the number of tillers.  

The DM production value in P2 and P3, when compared 

with other treatments, shows a higher value. This closely 

related to the treatment of fertilizers containing N in treatment 

P2 and P3. The availability of unsure N in the soil will provide 

nutrients needed for plant growth. Some studies mention that 

the application of N fertilization on elephant grass can 

improve production aspects [8,9]. 

In terms of harvest age, harvesting time at 60 days shown 

the best results in terms of production, compared to harvesting 

at 45 days. The increase in production along with the increase 

in harvest age due to plant growth activities, which include the 

development and increase in the number of plant cells or often 

called proliferation [10,11]. The development of these plant 

cells will increase some plant growth profiles, such as 

increased plant height [12,13]. The results of the study (Table 

1) showed that plants at 60 days more higher than plants at 45 

days. Similar research results were also found in studies [5]. 
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Some studies also mention that all the higher elephant grass 

cultivars will have higher biomass production [6]. This 

evidence that the higher the plant with increasing plant age has 

a higher biomass production as well. 

Herbage Quality 

The results showed that a decline in plant quality with 

increasing plant age from 45 days to 60 days. This decrease in 

quality characterized by a decrease in crude protein content 

and an increase in crude fiber content. Similar results were 

also found in studies [5,14]. The decrease in the quality of 

grass caused by an increase in stem percentage and a decrease 

in leaf percentage. this can be seen in the results of this study 

in Table 1. A similar opinion was also raised by [14, 15] that 

there decrease in leaf percentage and higher steam proportion 

than the leaf with increasing maturity. This situation has an 

impact on the grass nutritional content because it is known 

that the leaf nutritional content higher than nutrition stems. 

[14] stated that the crude protein elephant grass leaves contain 

was able to reach 12.22%, while the crude protein content in 

the stem only reached 6.18%. Besides, the stem more 

dominant in crude fiber content [4]. So, the high crude fiber 

and the decrease in crude protein in plants harvested at 60 

days one of the contributing factors the stem and leaf balance. 

Some studies also mention that grass in the maturity stage has 

decreased the ability of nutrients uptake from the soil [16]. 

This situation will certainly inhibit N supply from root to shot 

and has an impact on decrease quality due to insufficient 

nutritional needs of plants to produce some metabolic 

compounds, especially protein. Reviewed from fertilization 

factors, the best results shown by P2. Increase in plant nutrient 

content, especially crude protein content with N fertilization. 

[17,18] in his research also mentioned the same thing. This 

increases due to the availability of N in the soil which can be 

uptake by plants and used for metabolic activities. Known that 

N in the plant was a major component in the protein 

biosynthesis process [19]. 

 

 
TABLE 1. Effects of Harvesting Times on Production and Quality of Odot Grasses 

No Parameter 45 60 SEM Sig. 

1 DM (%) 10.22a 13.56 b 0.49 P< 0.01 

2 OM (%) 82.04 b 80.21 a 0.39 P< 0.01 

3 CP (%) 12.79 b 10.79 a 0.23 P< 0.01 
4 CF (%) 32.21 a 34.83 b 0.27 P< 0.01 

5 Fresh Yield (Ton/Ha/Cut) 67.44 73.84 4.14 P> 0.05 

6 DM Yield (Ton/Ha/Cut) 6.71 a 10.18 b 0.65 P< 0.01 

7 OM Yield (Ton/Ha/Cut)) 5.49 a 8.14 b 0.51 P< 0.01 

8 CP Yield  (Ton/Ha/Cut) 0.86 a 1.11 b 0.08 P< 0.01 
9 Stem Percentage (%) 29.84 a 31.90 b 0.57 P< 0.01 

10 Leaf Percentage (%) 69.85 b 67.41 a 0.61 P< 0.01 

11 Plant Height (cm) 88.48 a 98.10 b 1.42 P< 0.01 

 
TABLE 2. Effects of Fertilizer Type on Odot Grass Production and Quality 

No Parameter P0 P1 P2 P3 SEM Sig. 

1 DM (%) 11.42 11.94 12.17 12.02 0.70 P> 0.05 

2 OM (%) 80.53a 80.07 a 83.00b 80.92 a 0.56 P< 0.01 
3 CP (%) 10.77 a 10.97 a 12.97 c 12.44 b 0.32 P< 0.01 

4 CF (%) 33.33 a 33.25 a 34.04 b 33.45 ab 0.39 P< 0.01 

5 Fresh Yield (Ton/Ha/Cut) 57.08 a 60.08 ab 79.34 b 86.07 b 5.85 P< 0.01 
6 DM Yield (Ton/Ha/Cut) 6.35 a 7.12 a 9.79 b 10.53 b 0.92 P< 0.01 

7 OM Yield (Ton/Ha/Cut)) 5.08 a 5.68 a 8.07 b 8.44 b 0.72 P< 0.01 

8 CP Yield  (Ton/Ha/Cut) 0.68 a 0.78 a 1.23 b 1.27 b 0.11 P< 0.01 
9 Stem Percentage (%) 32.37 b 32.17b 28.97 a 29.98 a 0.81 P< 0.01 

10 Leaf Percentage (%) 66.62 a 67.51 a 70.64 b 69.75 b 0.87 P< 0.01 

11 Plant Height (cm) 88.95 a 91.50 a 92.85 a 99.85 b 2.01 P< 0.01 

 
TABLE 3. Interaction of Fertilizer Type and Harvesting Times on Odot Grass Production and Quality 

N0 Parameter 45 P0 60 P0 45  P1 60 P1 45 P2 60 P2 45 P3 60 P3 SEM Sig. 

1 DM (%) 10.69 ab 12.15bc 11.09 ab 12.80 bcd 9.47 a 14.87 d 9.64 a 14.40 cd 0.99 P< 0.05 

2 OM (%) 81.41 79.65 81.07 79.07 83.72 82.28 81.98 79.85 0.79 P> 0.05 
3 CP (%) 11.23 b 10.31 a 11.85 c 10.09 a 14.34 e 11.60 c 13.74 d 11.15 b 0.46 P< 0.01 

4 CF (%) 32.23 a 34.43 c 33.23 b 33.27 b 31.82 a 36.26 e 31.56 a 35.35 d 0.55 P< 0.01 

5 Fresh Yield (Ton/Ha/Cut) 56.46 57.69 61.73 58.42 76.06 82.61 75.49 96.66 8.28 P> 0.05 
6 DM Yield (Ton/Ha/Cut) 5.79 a 6.91 a 6.78 a 7.46 a 7.08 a 12.50 a 7.21 b 13.85 b 1.30 P< 0.05 

7 OM Yield (Ton/Ha/Cut)) 4.68 a 5.48 a 5.48 a 5.89 a 5.91 a 10.22 b 5.89 a 10.99 b 1.02 P< 0.01 

8 CP Yield  (Ton/Ha/Cut) 0.65 a 0.71 ab 0.80 b 0.75 b 1.02 b 1.45 c 0.99 b 1.54 c 0.15 P< 0.05 
9 Stem Percentage (%) 29.73 abc 35.01 d 32.53 cd 31.80 bc 28.32 a 29.61 abc 28.80 ab 31.17 abc 1.15 P< 0.05 

10 Leaf Percentage (%) 68.19 b 65.05 a 70.28 b 64.74 a 71.26 b 70.03 b 69.69 b 69.82b 1.23 P< 0.05 

11 Plant Height (cm) 84.20 93.70 89.00 94.00 87.80 97.90 92.90 106.80 2.85 P> 0.05 

 

Besides, this increase in protein as a result of the effects of 

fertilization on plant development, especially leaf 

development, increasing the proportion of leaves. A higher 

leaf percentage contributes to an increase in herbage crude 
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protein content. This because known that leaf has better 

nutritional content than stems [4]. Some studies suggest that 

leafs are sinks for the vegetative stage [20]. 

IV. CONCLUSION 

An increase in production and a decrease in herbage 

quality as an increase in harvest age. In terms of fertilization, 

there an increase in herbage production and quality with the 

use of N fertilizer. In general, harvesting at 60 days with the 

application of N fertilizer shows the best results. 
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