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Abstract 
The reuse of solid and liquid wastes has become a viable practice for the sustainability of agricultural production, 
because it meets the nutritional needs of crops and also allows the use of nutrients present in these residues. The 
objective of this work was to analyze the nutritional value of Tifton 85 irrigated with treated domestic 
wastewater and fertilized with nitrogen doses from poultry bed in four successive cuts, with frequency of 35 
days. The experiment was set up in a protected environment, arranged in a completely randomized experimental 
design, in a 5 × 2 factorial scheme, with four replications. Five doses of nitrogen were tested through organic 
fertilization from avian beds (0, 15, 30, 45 and 60 kg N ha-1) and two irrigation water qualities (treated domestic 
well and artesian well). After the cuts the material was dried and sent to the laboratory to determine the 
following parameters: crude protein (CP), neutral detergent fiber (NDF) and Tifton 85 acid detergent fiber (ADF). 
The highest values of crude protein were obtained using the domestic wastewater treated in the irrigation, as well 
as using the higher doses of nitrogen from poultry litter. Just as the NDF and ADF contents presented the best 
values when treated domestic wastewater and the highest nitrogen doses. Indicating that irrigation with 
wastewater and the use of organic fertilizer may substitute for conventional manures by promoting satisfactory 
levels of concentrations for fodder. 
Keywords: Cynodon, grazing, wastewater, animal nutrition 

1. Introduction 

Currently, it is essential to implement the practice of reuse of organic waste to maintain and improve the 
sustainability of agricultural production systems, especially those wastes generated on site to be reused. 
According to A. F. Silva and M. C. B. C. da Silva (2016) the use of organic waste contributes to increase the 
fertility of cultivated areas and reduces the loss of water through evaporation and the accumulation of waste in 
the form of trash, where the disposal of them in inappropriate places can cause serious problems in the ecological 
balance, however, the benefits of this practice do not arise immediately, but in the medium and long term. 

The reuse of water in irrigation is a necessary alternative, by the contribution of nutrients present in the same that 
provide the development of the cultures, contributing to the environmental preservation and control and efficient 
use of water in regions with low availability of water resources (Monteiro et al., 2014). In addition to the use of 
organic solid waste in replacing chemical fertilizers, which can guarantee the nutritional needs of plants without 
causing negative effects to the environment, however, there is little information on the amount of nutrients 
present in it, as well as the ideal amount to be incorporated into the soil. 

Given the importance of livestock farming as one of the main economic activities of the country, the study of 
tropical forages is indispensable. The Tifton 85 is among the forages of the genus Cynodon well adapted to the 
tropical and subtropical climate and is widely used for the production of hay, for achieving high production and 
high nutritional value (Taffarel et al., 2014). And to achieve maximum feed yield, in addition to other factors, 
adequate availability of water and nutrients is indispensable. According to Neres et al. (2012) it is essential that 
fodder be produced through sustainable practices, reaching maximum productivity over the years without 
causing high damages to the environment, mainly due to the importance of maintaining this activity for the 
country's economy.  
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Therefore, the objective of this work was to analyze the nutritional value of Tifton 85 irrigated with treated 
domestic wastewater and fertilized with doses of nitrogen available in poultry litter grown in a protected 
environment. 

2. Material and Methods 
The experiment was carried out in a protected environment, belonging to the Center for the Sustainable 
Development of the Semi-Arid of the Federal University of Campina Grande, Sumé Campus, PB, located at the 
following geographical coordinates: 7°40′ south latitude and 36°52′ west longitude and the average altitude is 
518 m. The experimental design was a completely randomized design with four replications, in a 5 × 2 factorial 
scheme, totaling 40 experimental units. Five doses of nitrogen were used in the organic fertilizer (0; 15; 30; 45 
and 60 kg N ha-1) Corresponding to 0; 6.20; 12.30; 18.50 and 24.60 g vase-1 of this material, and two qualities of 
irrigation water (treated domestic wastewater and artesian well water). The experimental units were composed of 
plastic glasses with a capacity of 29 dm3, filled with a 4.5 cm layer of gravel to facilitate drainage, concluding 
with the soil mix and the organic fertilizer according to the treatments. 

The soil used in the experiment classified as Luvissolo Crômico Órtico Típico (Embrapa, 2014), before filling 
the vessels, a sample of this soil was sent to the laboratory for physicochemical analysis, Table 1. 

 

Table 1. Physical-chemical characteristics of the soil used in the experiment 

pH MO  P K Ca Mg Al H + Al Na SB CTC Sand Silt Clay 

 - g/kg - ---- mg/dm3 ---- ------------------------- cmolc/dm3 -------------------------- ------------ % ------------

6.7 11.35 13.56 377.53 7.65 5.28 0.00 1.65 0.30 14.50 16.15 61.53 27.05 11.42

Note. Held at the Federal University of Paraíba, Campus II. 

 

The organic fertilizer used was a poultry litter from a broiler farm located in the city of Sumé, PB, the material 
used for the absorption of poultry waste is sugarcane bagasse. After the material was removed from the farm it 
was stored in sealed bags for a period of 20 days, then air dried and sieved. Before its use in the experiment, a 
sample of this material was submitted to chemical analysis, to determine the levels of nitrogen, phosphorus and 
potassium, 21.9; 5.16 and 11.88 g kg-1, respectively. 

The Tifton 85 grass was cultivated in the period from June to December 2016, the seedlings came from the 
Fazenda Veneza do Juá located in the municipality of Sumé, PB, where the owner grows the irrigated grass to 
keep his flock of goats and sheep. After 15 days of incubation of the soil with the organic fertilizer, four 
seedlings were transplanted in each of the experimental units (vessel with volume of 29 dm3), where each molt 
was composed of rooted stolons. After the transplanting, irrigations were carried out for a period of 30 days with 
water supply for a better stabilization of the grass. After 30 days a standardization cut was made at a height of 
approximately 0.10 m of the soil level and the use of treated domestic wastewater and well water was started 
according to the treatments. Four cuts of Tifton 85 grass were performed every 35 days after the standardization 
cut (35, 70, 105 and 140 days). 

Two types of water were used in the irrigation: treated domestic waste and artesian well, from the Sewage 
Treatment Station that uses Stabilization Ponds as a treatment system, from the city of Sumé and, of the artesian 
well located near the protected environment, respectively. Both irrigation waters underwent chemical analyzes 
prior to their use (Table 2).  

 

Table 2. Chemical analysis of water used for irrigation 

 pH CE Ca Mg  Na K SO4
-2 CO3

-2 HCO3
- Cl- RAS PST N 

  - dS/m - --------------------------------------- mmolc/L ---------------------------------------- - mg/L -

Well water 7.63 1.57 6.65 7.51 5.89 0.28 0.34 0.60 11.80 11.10 2.21 1.97 0.0 

Wastewater 8.21 1.84 3.80 3.65 11.13 1.13 0.39 1.40 12.30 13.70 5.77 6.76 60.0 

Note. Held at the Federal University of Campina Grande. 
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Irrigation was performed daily at 9:00 am, and to quantify the volume of water to be applied to irrigation, the 
evaporation of the “Class A” tank installed within the protected environment. The Kp recommended by 
Fernandes et al. (2004) and because the Tifton 85 grass does not yet have a specific Kc for its phenological 
phases, was adopted a Kc (single and constant equal to 0.80) recommended by Alencar et al. (2009), established 
on the basis of research results and field experiments for pasture irrigation.  

After Tifton 85 cuts were performed at 35, 70, 105 and 140 DAC (days after standardization cut), the pre-drying 
of the material of each cut was carried out in a greenhouse with forced air circulation at 65 °C for 72 hours 
(Gardner, 1986). After drying, the samples were ground in a Willey type, mill with a 4 mm diameter sieve, then 
packed in plastic bags pre-identified to be referred to the Laboratory of Animal Nutrition and Food Analysis of 
the Center of Agricultural Sciences of the Federal University of Paraíba, Areia, PB.  

In these pre-dried samples the total dry mass of the forage was determined in a drying oven and sterilized at 
105 °C, analyzing later the bromatology of Tifton 85, through the determination of crude protein (CP) by the 
Kjeldahl method, content of neutral detergent fiber (NDF) by the Van Soest method (1991) and acid detergent 
fiber (ADF) by the method of Goering and Van Soest (1970). 

The statistical evaluation of the data was performed in the software Assistat 7.7 Beta (Silva & Azevedo, 2016) 
and the data were submitted to analysis of variance, by the test F. For the comparison between averages, the 
Tukey test at 5% probability was used.  

3. Results and Discussion 
It was observed that there was a significant difference as a function of the nitrogen levels in the crude protein 
content in the second and fourth cuts, in neutral detergent fiber and acid detergent fiber only in the third cut. As a 
function of irrigation water, there was a significant difference in all the cuts made in CP values, in the NDF 
values only in the third cut and in the second to fourth cut ADF values, Table 3. 
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Table 3. Mean values of crude protein, neutral detergent fiber and Tifton 85 acid detergent fiber in four 
successive cuts as a function of Nitrogen doses and irrigation water quality 

Treatments 
1st Cut 2nd Cut 3rd Cut 4th Cut 

CP% 

Doses of Nitrogen (kg ha-1)     

0 9.12 a 11.13 ab 10.25 a 9.90 ab 

15 9.60 a 10.91 b 10.31 a 9.22 b 

30 9.47 a 11.26 ab 10.60 a 10.82 a 

45 10.15 a 11.39 ab 10.74 a 10.97 a 

60 10.51 a 11.36 a 10.52 a 10.39 ab 

Irrigation Water     

Treated domestic waste 10.88 a 12.29 a 11.22 a 11.38 a 

Artesian well 8.66 b 10.53 b 9.75 b 9.13 b 

 NDF% 

Doses of Nitrogen (kg ha-1)  

0 71.5 a 74.8 a 75.2 a 72.1 a 

15 71.0 a 73.6 a 73.4 ab 73.8 a 

30 72.4 a 73.9 a 74.5 a 73.6 a 

45 71.7 a 74.2 a 73.6 ab 72.9 a 

60 71.5 a 75.3 a 71.2 b 73.0 a 

Irrigation Water     

Treated domestic waste 71.8 a 74.3 a 72.5 b 72.9 a 

Artesian well 71.4 a 74.4 a 74.7 a 73.3 a 

 ADF% 

Doses of Nitrogen (kg ha-1)  

0 31.9 28.4 a 27.4 a 26.4 a 

15 31.4 27.8 a 27.0 ab 27.7 a 

30 30.9 28.2 a 26.9 ab 27.6 a 

45 31.0 28.9 a 27.1 ab 26.3 a 

60 29.5 27.1 a 25.7 b 26.5 a 

Irrigation Water     

Treated domestic waste 31.1 27.1 b 26.1 b 26.2 b 

Artesian well 30.8 29.1 a 27.5 a 27.6 a 

Note. Means followed by the same letter in the column do not differ from each other by the Tukey test at 5% 
probability. 

 

In relation to the nitrogen doses, the crude protein content presented higher values in the second cut, buying the 
other cuts. It may be related to the lower mass growth of the aerial part of the grass, because Menegatti et al. 
(2002) affirm that higher protein contents can be attributed to a possible effect of N concentration in the grass 
due to a lower yield of dry mass. Similar behavior was observed by Amaral (2014) which evaluated nitrogen 
application times for three growth periods (cuts), observed that the dry matter yield of shoot Tifton 85 was 
inversely proportional to the protein content observed in each cut, still according to the same author this 
difference happened due to the age of the plant and the climatic conditions that the grass was submitted. 

In general, higher nitrogen rates (45 and 60 kg ha-1) promoted higher levels of crude protein in Tifton 85, besides 
the quantities of N applied via irrigation water, originating from treated domestic wastewater. Indicating, 
therefore, that the greater the amount of nitrogen available for Tifton 85, the higher the crude protein content of 
the same and, consequently, the better the quality of the forage. 

In Figure 1 it can be seen that there was a reduction in the percentage of PB of Tifton 85, from the second to the 
fourth cut according to the application of N doses. As well as the results found by Amaral (2014), where the 
percentage of crude protein decreased from 19.9% to 15.85%, from the first to the third cut. For this author the 
justification for this reduction may be the allocation of nutrients for the formation of new leaves, stolons, etc. 
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