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ABSTRACT

The reuse of wastewater in agricultural activities has been identified as alternative to final disposal of minimal risk to 
the environment. Accordingly, in order to assess the yield and crude protein content of forages Tifton 85 (Cynodon 
spp.) and Marandu grass (Brachiaria brizantha) fertigated with treated domestic sewage compared with those grown 
with mineral fertilizer, two split plot experiments were set: one with each species at 5x3 factorial arrangement and 
five repetitions. The factors in the plots corresponded to five treatments, one fertilized with mineral fertilizer in which 
was applied 40 kg ha-1 of nitrogen and four fertigated with treated domestic sewage in the dosages of 20, 40, 60 and 
80 kg ha-1 of nitrogen and, three plant sections in the subplots. After each section the plant material had its green mass 
determined and then sent to the laboratory for measurement of dry mass. Also in the laboratory, the crude protein 
content was determined. The application of treated wastewater used in the form of fertigation resulted in increased 
biomass and crude protein reflecting better nutritional value of forages studied.
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RESUMO

BIOMASSA E PROTEÍNA BRUTA DE DUAS FORRAGEIRAS FERTIRRIGADAS COM ESGOTO 
DOMÉSTICO TRATADO

A reutilização de efluentes em atividades agropecuárias tem sido apontada como uma alternativa de destinação final 
de mínimo risco para o meio ambiente. Nesse sentido, com o objetivo avaliar o rendimento e o teor de proteína 
bruta das forrageiras Tifton 85 (Cynodon spp) e Capim Marandu (Brachiaria brizantha) fertirrigadas com esgoto 
doméstico tratado comparadas com aquelas cultivadas com adubação mineral, foi montado dois experimentos em 
parcelas subdivididas, um com cada espécie, no esquema fatorial 5x3, com cinco repetições. Os fatores nas parcelas 
corresponderam a cinco tratamentos, sendo um fertilizado com adubação mineral, no qual foi aplicado 40 kg ha-1 de 
nitrogênio e quatro fertirrigados com esgoto doméstico tratado, nas dosagens de 20, 40, 60 e 80 kg ha-1 de nitrogênio 
e, nas subparcelas, três cortes das plantas. Após cada corte, o material vegetal teve sua massa verde determinada e, em 
seguida, foi encaminhado ao laboratório para quantificação da massa seca. Também em laboratório, foi determinado 
o teor de proteína bruta. A aplicação do esgoto doméstico tratado utilizado sob a forma de fertirrigação proporcionou, 
nas forrageiras, aumento da biomassa e proteína bruta, refletindo melhor valor nutritivo das forrageiras estudadas.

Palavras-chave: Gramíneas. Nutrição animal. Reuso de água.
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INTRODUCTION

Pastures occupy approximately 25% of the 
land area, while Brazil has more than 200 million 
hectares of grassland, being largely composed of 
natural pastures. The forage plants usually receive 
no fertilization and, they lose their developmental 
potential over the years, reducing their quality and 
productivity. Thus, the use of nitrogen fertilizers 
aims at increasing the recovery of nitrogen applied 
to the soil-plant system, once besides the dry 
mass production, this nutrient promotes improved 
quality of forage produced and increased capacity 
of animals per area (BENNETT et al. 2008).

Brazil has area and environmental conditions 
favorable to the development of pastures, which 
in some cases are under degradation conditions, 
reducing the production of green mass and 
nutritional values   for animal production. Another 
aspect is the tendency of the soil to the erosive 
effects, once the low vegetation cover provides 
areas of compression reducing the soil’s water 
infiltration capacity (ZIMMER et al. 2002).

The natural water scarcity in some regions and 
that compounded by pollution of water bodies 
reduces the quantity and quality of this resource. 
Thus, considering the fate of clean water sources 
for human consumption, in recent years, the 
advancement of technical and scientific knowledge 
regarding the potential for water reuse contributed 
to the increased interest in the use of wastewater 
in agricultural crops (VILLELA JÚNIOR et al., 
2003).

The growing volume of domestic sewage 
without treatment released in water bodies result 
of increased urban population along with the 
search for easy availability of water to serve these 
users promotes conditions of competition for this 
resource increasingly limited in its quality (COSTA 
et al., 2002; PAPAIOANNOU et al., 2006).

In search of new technologies to improve the 
production system with pastures, the fertigation 
with wastewater has been studied. In Brazil, 
works on reuse of effluents from cattle in cropping 
systems with forage grasses obtained satisfactory 
results regarding the increased quality and yield of 
forage (ERTHAL et al., 2010).

The growth of some forage species fertigated 
with swine effluent provided a significant 
increase in protein content, compared to those 
where only water from the supply system was 
applied (QUEIROZ et al., 2004). Similarly, the 
fertigation of pastures with swine manure have 
shown beneficial effects on the fertility and water 
retention in the soil after a time interval of effluent 
application, besides the increased soil biological 
activity (KONZEN, 2002).

Fonseca et al. (2007), McLaughlin et al. (2004) 
and Matos et al. (2003) observed that application 
of wastewater in systems planted with grasses can 
replace the clean water, since they are properly 
managed, providing increased quality and forage 
yield thus resulting in economic and environmental 
benefits.

Pereira Filho et al. (2009) found that the use 
of treated domestic sewage at doses of 150, 300, 
600 and 1200 kg Na ha-1 year-1 may be used in 
fertigation of Tifton-85 without the need for 
supplementary fertilization in both first sections 
the grass. Alkhamisi et al. (2011) found that 
forage production with corn forage had greater 
proportions in yield, chlorophyll content, plant 
height and dry mass when treated wastewater was 
used in comparison to freshwater.

Mohammad and Ayadi (2004) observed that 
the macro and micronutrient absorption by corn 
fodder has increased with the use of treated 
domestic sewage, which means that this water 
source can be a source of plant nutrients and could 
be reused for purposes of fertigation by increasing 
forage production. Thus, the use of effluent on 
pasture via fertigation will allow the use of the 
nutrients contained in the effluent itself, favoring 
the development and increased fodder production 
(SANTOS et al., 2006) and therefore, reducing the 
use of mineral fertilizer.

Given the above, the objective of this work was 
to evaluate the yield and crude protein content of 
forages Tifton 85 (Cynodon spp.) and Marandu 
Grass (Brachiaria brizantha) fertigated with 
treated domestic sewage in four application rates 
under greenhouse conditions compared with those 
grown with mineral fertilizer.
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MATERIAL AND METHODS

The work was conducted in pots of 18 liters 
from June to August 2010 under greenhouse 
conditions in the experimental area of the Center of 
Agricultural Sciences of the Universidade Federal 
do Espírito Santo in the municipality of Alegre - 
ES with geographical coordinates 20º45’ South 
latitude, 41º48’ West longitude and 147 m altitude.

The soil used in filling the pots was collected in 
the natural profile of a Typic where after collected, 
a sample was taken and sent to the laboratory 
for determination of chemical properties (Table 
1), according to the methodology described by 

Embrapa (2009).
After air-dried, deroasted, homogenized and 

passed through a sieve with 2 mm mesh, soil gad the 
acidity corrected by applying dolomitic limestone, 
increasing the base-saturation to 60%, according 
to the recommendation proposed by Prezotti et 
al. (2007) for the state of Espírito Santo in fodder 
cultivation of high nutritional requirement.

Two experiments with completely randomized 
design were set, one with the forage Tifton 85 
(Cynodon spp) and another with Marandu Grass 
(Brachiaria brizantha). Each experiment was 
conducted as split plot at 5x3 factorial arrangement 
with five replications. The factors in the plots 

Table 1. Chemical properties of the soil used in the experiment after applying concealer to raise the base 
saturation

Characteristic Amount

pH water 6.1

Sulfur  (mg dm-3) 3.0

Phosphorus (mg dm-3) 2.0

Potassium (mg dm-3) 16.0

Sodium (mg dm-3) 15.0

Calcium (cmolc dm-3) 0.7

Magnesium (cmolc dm-3) 0.3

Aluminium (cmolc dm-3) 0.2

H+Al (cmolc dm-3) 2.5

Carbon (g kg-1) 1.7

Organic Matter (g kg-1) 2.9

CTC effective (cmolc dm-3) 5.8

CTC total (cmolc dm-3) 8.2

Base Sun (cmolc dm-3) 5.7

Base Saturation (%) 69.4

Aluminium, Saturation (%) 2.6

Sodium Saturation (%) 0.8

Iron (mg dm-3) 220.0

Copper (mg dm-3) 1.4

Zinc (mg dm-3) 2.5

Manganese (mg dm-3) 15.0

Boron (mg dm-3)1 0.1
1 - Determined by dry and reading calorimetry.
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corresponded to five treatments, one fertilized 
with mineral fertilizer in which was applied 40 
kg ha-1 of nitrogen and four fertigated with treated 
domestic sewage (TDS) at doses of 20, 40, 60 and 
80 kg ha-1 of nitrogen and in the subplots three 
production cycles made in sections of shoots of 
forage every 25 days. These doses corresponded to 
the application 3.5, 7.0, 10.5 and 14 liters of treated 
domestic sewage per pot.

The TDS used in the experiment was collected 
in the sewage treatment plant in the city of 
Jerônimo Monteiro-ES that uses upflow anaerobic 
sludge blanket and reactor (UASB Reactor type). 
For effluent’s chemical characterization (Table 
2), a 200 mL sample was collected and sent to 
the laboratory where electrical conductivity, pH, 
total contents of nitrogen, phosphorus, potassium, 
calcium, magnesium, sodium, iron and boron were 
determined as described by Silva and Oliveira 
(2001).

The TDS was collected, transported in containers 
of 60 L and stored in a tank of 500 L inside the 
greenhouse. The TDS was taken directly from 
the reservoir through faucet and its application in 
experimental units was performed manually with 
the aid of one-liter measuring cylinder.

The planting of forage occurred in the first 

fortnight of June 2010, when the seedlings of 
Tifton 85 and marandu grass were transplanted 
in order to promote in each experiment the same 
density of plants in the experimental units. After 
15 days of transplantation, there was a uniformity 
section in all plots.

The first 30 days after planting in pots, forages 
in experimental units were irrigated with water 
only, following a water balance in the soil based 
on three day-interval irrigation shift. Water 
management in the experiments was carried out 
by the method of weighing vessels where the 
difference corresponded to the mass and volume of 
water or effluent to be applied to increase the soil 
to the field capacity.

For the calculation of TDS doses, the nitrogen 
content was taken as a reference to establish the 
slides necessary for the application of different 
element doses as described in the experimental 
arrangement. In the experimental units that 
received TDS, there was a complementary chemical 
fertilization with phosphorus and potassium which 
was calculated by subtracting the amounts of these 
nutrients from the quantity coming from different 
depths of effluent applied to each corresponding 
treatment. In Table 3 there is the amount of nutrients 
transferred by means of each treatment.

Table 2. Chemical characterization of treated domestic sewage used during the experiment

Characteristics Amount

pH 7.62

Electrical Conductivity (dS m-1) 0.51

Potassium (mg L-1) 14.84

Sodium (mg L-1) 9.2

Chlorides (mg L-1) 3.72

Iron (mg L-1) <0.01

Phosphorus Total (mg L-1) 1.85

Nitrogen Total (mg L-1) 57.0

Calcium (mg L-1) 56.1

Magnesium (mg L-1) 24.1

Súlfur (mg L-1) 0.09

Sodium Adsorption Ratio (cmolc L
-1) 1.70
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Soil fertilization and fertigation of forages with 
TDS were performed after 30 days of transplanting. 
The TDS application was made according to a 
three days watering shift until the total amount 
applied in each treatment. On average about 0.65 
L of effluent were applied to each irrigation. In 
the treatment with conventional fertilization and 
after completion of treatments with TDS, the water 
content maintenance in the soil was carried out 
with application of water from the supply system.

The plant material of plots was sectioned 
manually with the aid of scissors at 25, 50 and 
75 days after transplanting. After each section, 
the mineral fertilization and application of treated 
domestic sewage were performed following the 
dosages established in each experimental plot.

The sectioned plant material used to estimate 
the yield of forage was harvested on area of 0.07 
m2 and section was carried out at 0.05 m height 
from the ground surface. After cutting the shoots 
of grasses, they were weighed immediately to 
obtain the green mass yield. Then, the material 
was packed in paper bags previously identified and 
brought to a forced air circulation oven at 65 °C ± 
2 for 72 h to determine the dry weight.

The dried material was ground in Willey mill 
type and placed in paper bags properly identified 
and forwarded to the laboratory for crude protein 
(CP) by multiplying the 6.25 factor by the value 
of nitrogen found as established by Galvani and 
Gaertner (2006).

The statistical analysis of characteristics of 
yield, dry matter and crude protein content in each 
experiment was performed by analysis of variance 
adopting α = 5%, considering the treatments in the 
split plots and sections in the subplots. To compare 
the mineral fertilization with treatments fertigated 
with treated domestic sewage in each section, it 
was made a contrast between means. On the other 
hand, the effect of TDS doses on the assessed 

characteristics was calculated by the Tukey’s test 
and regression analysis at 5% probability.

RESULTS AND DISCUSSION

The yield, dry matter and crude protein content 
of Tifton 85 and marandu grass were influenced 
by the interaction among treatments applied and 
sections (p < 0.05). Based on the contrast between 
means of characteristics evaluated in both forages 
shown in Table 4, it seems that the yield, dry matter 
and crude protein content of Tifton 85 and marandu 
grass fertigated with TDS did not differentiate the 
mineral fertilization in the 1st section. However, in 
the 2nd and 3rd section of plants with fertigated 
TDS, the characteristics evaluated were higher 
than those obtained with chemical fertilizers.

The TDS fertigation on Tifton 85 promoted 
higher yield and dry matter in the 2nd section, 
followed by the 1st and 3rd section (Table 4). 
On the other hand, the mineral fertilization, 
yield and dry mass of Tifton 85 decreased with 
sections made. This fact demonstrates that the 
TDS application compared to mineral fertilization 
resulted in higher biomass production of Tifton 
85, allowing with the 2nd section obtaining results 
superior to those obtained in the 1st section. 
Positive results relating the forage yield resulted 
from the application of effluents in the soil were 
checked by Erthal et al. (2010) who found that the 
application of 100 kg ha-1 potassium via wastewater 
from cattle under conditions of drainage lysimeters 
planted with Tifton 85 promoted dry mass yield 
statistically similar to that obtained with chemical 
fertilizers. Matos et al. (2003) found that ryegrass, 
oats and millet grown in ramps for the treatment 
of wastewater from pulping of arabica coffee 
showed yield of dry matter and crude protein close 
to those obtained with the application of good 
quality water, supplemented with conventional 

Table 3. Nutrient amount (kg ha-1) contributed to the ground by means of each treatment during the trial 
period

Dosage of N Potassium Sodium Boron Calcium Magnesium Sulfur Phosphorus

20 kg ha-1 4.64 3.62 3.02 9.16 8.46 0.04 6.32

40 kg ha-1 9.28 7.24 6.04 18.32 16.92 0.08 12.64

60 kg ha-1 13.92 10.86 9.06 27.48 25.38 0.12 18.96

80 kg ha-1 18.56 14.48 12.08 36.64 33.84 0.16 25.28
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mineral fertilization. Likewise, similar results were 
obtained by Grattan et al. (2004), Mohammad and 
Ayadi (2004) and Adekalu and Okunade (2002).

In turn, yield and dry matter in maramdu grass 
fertilized with TDS and subjected to mineral 
fertilization decreased with the number of sections 
made. This result might be related to the supply 
of nitrogen under experimental conditions, since 
according to Novais et al. (1991), the container 
size has a direct influence on the exploitable soil 
volume reflecting the roots to absorb water and 
nutrients. Also, the input of organic matter and the 
subsequent gradual release of nutrients may have 
favored the development of the second cut besides 
the TDS can provide nutrients required in smaller 
quantities and which may not have been supplied 
by mineral fertilizers, such as micronutrients. Thus, 
even though being applied the amount of nitrogen 
required by forage, the low tillering reflected in 
reduced yields and dry matter. Similar results were 
obtained by Alexandrino et al. (2005), who when 
studying the growth and morphogenesis of marandu 
grass, observed tillering differences over time of 
regrowth influenced by nitrogen supply. According 
to these authors, plants not fertilized with nitrogen 
had low tillering, thus reducing productivity. In 

addition to this statement, Carvalho et al. (1991) 
obtained marked increases in dry matter production 
of Brachiaria decumbens when it was subjected to 
increasing levels of nitrogen up to 400 kg ha-1 yr-1.

Based on the result of contrast between means 
shown in Table 4, the crude protein content in the 
leaves of Tifton 85 obtained with TDS fertigation 
and mineral fertilization decreased with sectioning. 
In all sections of Tifton 85, crude protein greater 
than 7.0% was considered the minimum required 
by microorganisms in the rumen for adult cattle 
(NRC, 1989). As occurred for yield and dry 
matter of marandu grass, these results are related 
to the contribution of nitrogen under experimental 
conditions for Tifton 85, since Bennett et al. (2008) 
under field conditions, obtained increased crude 
protein content in Tifton 85 due to the increased 
dose of nitrogen applied to the soil, getting 
values close to 15% in the three sections at 30 
days intervals. These results are superior to those 
obtained by Erthal et al. (2010) who found values 
between 6.37 to 14.75% in the 1st and 4th sections, 
respectively, using wastewater from cattle and 
also Menegatti et al. (2002) who obtained values 
ranging from 5.0 to 15.0%.

Alkhamisi et al. (2011) found that corn 

Table 4. Contrast between the average yield, dry matter and crude protein in Marandu grass and Tifton 85 
the three cuts (every 25 days management) made on the basis of mineral fertilizer and irrigation 
average of four treatments with treated domestic sewage

Cuts
Tifton 85 Marandu

TDS fertigation Mineral fertilizer TDS fertigation Mineral fertilizer

----------------------------------- Yield (kg ha-1) ----------------------------

1º 3188.61 B a 2977.22 A a 4364.72 A a 4171.66 A a

2º 4690.55 A a 2428.88 B b 3835.00 B a 2568.88 B b

3º 1923.33 C a 1261.85 C b 2671.85 C a 1211.66 C b

----------------------------------- Dry Matter (kg ha-1) ------------------------------

1º 1206.66 B a 1175.83 A a 1730.83 A a 1855.83 A a

2º 1763.61 A a 925.00 B b 1019.44 B a 341.11 B b

3º 873.61 C a 364.16 C b 651.38 C a 203.88 C b

------------------------------------- Crude Protein (%) ---------------------------------

1º 14.84 A a 14.54 A a 13.89 C a 13.61 A a

2º 14.73 B a 13.95 B b 14.38 B a 13.41 A b

3º 14.21 B a 13.94 B b 15.39 A a 13.57 A b
Means followed by the same uppercase and lowercase letters in columns and in rows within each forage, do not differ by Tukey 
test (p <0.05).
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plants forage fertigated with TDS showed higher 
percentage of crude protein (12.08%) compared to 
those irrigated with freshwater (10.64%). Similar 
results were reported by Silva et al. (2005) and 
Tavassoli et al. (2010).

The crude protein content of marandu grass 
increased with the number of sections of the 
plants when subjected to the TDS application; 
however, the results obtained in these treatments 
did not differ from those obtained with chemical 
fertilizers (Table 4). Probably, this result is due 
to the fact of nitrogen contained in the TDS has 
been released gradually, promoting a progressive 
availability compared to the mineral fertilizer used 
(ammonium sulfate), thus demonstrating that TDS 
fertigation provided increased protein content with 

the increased number of sections compared to 
the mineral fertilization. However, as occurred in 
Tifton 85, the crude protein of marandu grass in the 
treatments applied were above 7% providing good 
digestibility of the material ingested by animals.

Considering the three sections, the regression 
analysis showed a positive linear effect of TDS 
on yield, dry matter and crude protein of marandu 
grass and Tifton 85 (Figure 1 and Table 5). These 
results are related to the supply of nutrients, 
especially nitrogen and phosphorus, promoted by 
the increased doses of TDS. The results also indicate 
that the use of TDS in fertigation of Tifton 85 and 
grass marandu can contribute to the improvement 
of yield and nutritive value of these forages. These 
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Figure 1. Yield, dry matter and crude protein, respectively, of Tifton 85 forage (A, B and C) and Grass 
Marandu (D, E and F) as a function of nitrogen applied through the treated domestic sewage on 
the recommendation for forage.
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results are consistent with those reported for 
Tifton 85 fertigated with wastewater from cattle 
(ERTHAL et al., 2010), treated domestic sewage 
(FONSECA et al., 2007; BELTRAN et al., 2008); 
Panicum maximum cv. Tanzania and Moçamba 
fertigated with carcinoculture effluent (MIRANDA 
et al., 2010) and elephant grass fertilized with 
swine wastewater (CABRAL et al., 2011).

According to the means test result shown 
in Table 6, the yield and dry mass of Tifton 85 
within each TDS dose applied were higher in the 
2nd section, followed by the 1st and 3rd sections. 
However, the yield and dry matter content within 
each TDS dose decreased with the sections made   in 
Marandu grass. Accordingly, the TDS application 
increased biomass production of Tifton 85 from the 
2nd section, which did not occur to the Marandu 
grass. The decreased yield and dry mass of marandu 
grass and Tifton in the 2nd and 3rd sections are 
linked to increased tillering and plant density 
under experimental conditions. Thus, despite 
plants expressing their growth potential with TDS 
application, competition for light and nutrients 
within the experimental unit became stronger 
with the increased number of sections, resulting 
in decrease of the characteristics evaluated. These 
results are similar to those observed for Premazzi et 
al. (2003) and Premazzi et al. (2011) for Tifton 85, 

as well as Bennet et al. (2008) found that biomass 
production in Brachiaria brizantha tended to 
decrease when applied 179 and 141 kg ha-1 nitrogen 
in the 2nd and 3rd sections, respectively.

The crude protein content shown in Table 6 and 
Tifton 85 were statistically equal in the 1st and 3rd 
sections, being superior to those in the 2nd section 
at all TDS doses applied. In turn, the crude protein 
content was lower in the 1st section and higher on 
the 2nd and 3rd sections on Marandu grass in all 
TDS doses applied, which did not differ among 
each other. These results show that the nitrogen 
concentrations in plant tissue of Tifton 85 on the 
1st and 3rd sections and on 2nd and 3rd sections 
of marandu grass increased in response to TDS 
application, within each dose. 

However, Table 6 shows that the highest crude 
protein values were obtained when both forages 
had lower yield. This result is associated with 
reduced fiber content, which is desirable, thus 
showing a positive effect of TDS application on the 
nutritive value of the fodder studied. Similar results 
were observed by Vielmo et al. (2011), where the 
percentage of crude protein had increased and that 
of fiber Tifton 85 decreased with increasing dose of 
swine wastewater, improving the forage nutritional 
value. The same occurred for Menegatti et al. 
(2002) and Gonçalves et al. (2003) for species of 
the genus (Cynodon sp.).

Table 5. Adjusted equations related to the yield, dry matter and crude protein in Tifton 85 and Marandu 
grass function doses of nitrogen applied through treated domestic sewage in the three sections 
performed

Cut
Tifton 85 Marandu

Equation r2 Equation r2

----------------------------------------- Yield (kg ha-1) ------------------------------------------

1º ŷ = 1629.91 + 31.17*Dosage 0.9088 ŷ = 3244.77 + 22.39* Dosage 0.9088

2º ŷ = 1954.54 + 90.86* Dosage 0.8882 ŷ = 3251.11 + 21.41* Dosage 0.9299

3º ŷ = 1026.84 + 26.24* Dosage 0.9854 ŷ = 785.56 + 37.77* Dosage 0.9344

-------------------------------------- Dry matter (kg ha-1) --------------------------------------

1º ŷ = 756.11 + 9,01* Dosage 0.8834 ŷ = 201.66 + 23.76* Dosage 0.9524

2º ŷ = 758.56 + 19,56* Dosage 0.8643 ŷ = 344.03 + 14.89* Dosage 0.9377

3º ŷ = 499.58 + 7,48* Dosage 0.9001 ŷ = 186.11 + 9.04* Dosage 0.9733

----------------------------------------- Crude protein (%) --------------------------------------

1º ŷ = 14.53 + 0.25* Dosage 0.7473 ŷ = 12.22 + 1.33* Dosage 0.9991

2º ŷ = 14.87 + 0.01* Dosage 0.7174 ŷ = 12.87 + 1.98* Dosage 0.8564

3º ŷ = 13.46 + 1.02* Dosage 0.8555 ŷ = 12.91 + 1.26* Dosage 0.9344
Significant at 5% probability.
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Importantly, despite the positive effects on 
increasing biomass and crude protein content of 
forage resulting from TDS doses applied to the 
sections made, one cannot forget that the evaluation 
of forage should be made so that one can choose 
species that best adapted to growing conditions 
underwent  fertigation with TDS. Therefore, the 
best performance should not be seen as the only 
purpose, and the nutritional value of forages is 
fundamental as it should allow the consumption of 
a food that meets the protein requirements of the 
animal body.

According to Erthal et al. (2010), the reference 
for defining the applications should not be 
calculated based on crop evapotranspiration, but on 
the soil-plant system ability to absorb the residue 
applied without compromising the quality of soil, 
plant or groundwater. In general, the contents of 
nitrogen, sodium, phytotoxic elements, heavy 

metals and salinity have been used as reference in 
the slide determination to be applied in fertigation 
and should be based on the component of highest 
concentration in the water.

Moreover, considering that the TDS used in the 
experiment is a byproduct of agronomic interest 
with real use potential in agricultural cultivation, 
besides the legislation, it must be complied with 
the appropriate dose of nutrients contained in the 
effluent to the type of soil and groundwater depth, 
as well as the technical guidelines based on the 
nutritional requirements of the culture installed. It 
must be used as a fertilizer, thus promoting a correct 
fade to this by-product, besides the advantages of 
reducing cropping costs.

CONCLUSIONS

•	 The TDS application used in the form of 

Table 6. Mean values of yield, dry matter and crude protein in grass and Tifton 85 Marandu the three cuts 
made due to nitrogen applied through the treated domestic sewage on the recommendation for the 
forages

Doses

Tifton 85 Marandu

Cut Cut

1 º 2 º 3 º 1 º 2 º 3 º

----------------------------------- Yield (kg ha-1) ----------------------------

20 2225.83 b 3179.72 a 1601.66 c 3747.22 a 2157.77 b 1337.22 c

40 2733.61 b 3618.88 a 2076.66 c 4263.05 a 3963.05 b 2461.66 c

60 3869.72 b 5876.66 a 2716.11 c 4473.55 a 4109.72 b 3321.66 c

80 3925.55 b 6087.22 a 3051.38 c 5258.05 a 4276.38 b 3565.00 c

----------------------------------- Dry Matter (kg ha-1) ------------------------------

20 929,72 b 1237,50 a 624,16 c 1542,77 a 547,50 b 340,55 c

40 1065,83 b 1352,77 a 790,83 c 1670,27 a 1070,00 b 585,83 c

60 1417,77 b 2207,22 a 1039,44 c 1636,94 a 1261,11 b 784,44 c

80 1413,05 b 2256,66 a 1040,00 c 2073,61 a 1199,16 b 894,72 c

------------------------------------- Crude Protein (%) ---------------------------------

20 14,66 a 14,13 b 14,58 a 12,89 b 13,76 a 13,57 a

40 14,66 a 13,61 b 14,31 a 13,57 b 15,46 a 15,58 a

60 15,14 a 14,30 b 14,70 a 14,20 b 15,44 a 15,82 a

80 15,62 a 14,83 b 15,75 a 14,90 b 5,53 a 15,40 a
Means followed by the same lowercase and lowercase letters in columns in rows within each forage, do not differ by Tukey test 
(p < 0.05).
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fertigation compared with mineral fertilization 
provided increased yield, dry matter and crude 
protein in the 2nd and 3rd sections made in 
Tifton 85 and marandu grass;

•	 The increased TDS doses applied promoted 
the positive linear increase in yield, dry matter 
and protein content in Tifton 85 and marandu 
grass;

•	 The lowest values of yield and dry matter 
arising from the application of TDS doses 
reflected in higher crude protein contents and 
nutritive values of forages studied.
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