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ABSTRACT: The pasture irrigation has expanded, mostly in small areas in order to boost the
production system, along with the use of soil improvement techniques and high-productivity
grasses. Thus, this study, carried out on a small dairy farm property, aimed to evaluate the
productivity, botanical composition and nutritive value of Tifton 85 with different nitrogen (N)
doses, in the presence and absence of irrigation. The experimental design was a randomized block
in a split-plot design with four replications, plots Non-irrigated and Irrigated. The subplots
consisted of nitrogen doses: 25 kg ha cycle? of N, 50 kg ha* cycle® of N, 75 kg ha* cycle? of N
and 100 kg ha™ cycle® of N. The irrigation increased the productivity in an average of 3,626.5 kg
hat cycle?, with higher leaf stem ratio of 1.3, increasing the crude protein content of the pasture.
The productivity responded quadratically to nitrogen fertilization with increases up to 84 kg N ha
cycle? with slight linear decrease of dead matter. There were linear increments of crude protein and
digestibility “in vitro” of dry matter in function of applied nitrogen.
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INTRODUCTION

Because it is a tropical country, the productive potential of pastures in Brazil is high, being
also the least expensive and most efficient way of providing food in livestock production (DE
ALENCAR et al.,, 2009; DIAS-FILHO, 2011;). Thus, understanding the aspects of water
availability, soil fertility conditions, temperature and luminosity is fundamental for the application
of rational and efficient management strategies (OLIVEIRA et al., 2011; SKONIESKI et al., 2011).

Among other factors, nitrogen fertilization promotes increase in productivity and improve
forage quality (FAGUNDES et al., 2012; PEREIRA et al., 2012, PREMAZZI et al., 2011) and
when this practice is associated Irrigated can reduce the seasonality of production and the benefits
are intensified (QUEIROZ et al., 2012). However, the productive capacity of pastures is also
conditioned by climatic factors, mainly temperature and photoperiod (ALENCAR et al., 2009;
NEWMAN et al., 2007).

The site influences pasture productivity through its geographic position, since the climate is
influenced by variables such as latitude and longitude (NEWMAN et al., 2007), in their study, in
three locations in South Florida, Virgin Islands and Puerto Rico were verified that the highest dry
matter yields were obtained in Puerto Rico.

The Cynodon genus stands out in dairy cattle production, since it has a high forage production
potential, being able to surpass 25,000 kg* ha? year? of dry matter (GOMES et al., 2015), with
good nutritional value, with crude protein content values exceeding 11% of the dry matter (DE
MATOS et al., 2013; MARCHESAN et al., 2013; SANCHES et al., 2015).

In relation to the dry matter yield of Tifton 85, researches indicate values up to 55 kg ha* d*!
(DE MATOS et al., 2013, GOMES et al., 2015), as well as values between 55 and 83 kg had*
(FAGUNDES et al., 2012; RIBEIRO & PEREIRA, 2011; AGUIAR et al., 2010; MARSALIS et al.,
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2007).With the use of irrigation, usually the productivities exceed 96 kg ha™'d? (GOMES et al.,
2015; NOGUEIRA et al., 2013; TEIXEIRA et al., 2013; QUEIROZ et al., 2012; BOW & MUIR,
2010; FONSECA et al., 2007), and it can reach more than 165 kg ha*d* (AGUIAR et al., 2006).

With Tifton 85, RIBEIRO & PEREIRA (2011) obtained increases in productivity, from
10,525 kg ha™year? of dry matter (DM) without nitrogen fertilization to 25,239 kg ha'year? at the
N dose of 400 kg hayear? in Vigcosa-MG, Brazil. Experiments conducted in Caceres-MT and S&o
Carlos-SP showed linear growth in Tifton 85 and CoastCross productivity using nitrogen (N)
fertilization, with a higher DM vyield of 108.3 and 108.4 kg ha* d* kg with 240 and 1,000 kg ha*
year?of N, respectively (QUARESMA et al., 2011; OLIVEIRA et al., 2011) have achieved results
with linear increases in CoastCross production with cuts every 28 days from November to April, in
which they obtained DM of 92.7 kg hat d*.

In Minas Gerais, PEREIRA et al. (2012) researching nitrogen doses of: 0, 33, 66, 100 and 133
kg hatcut® during November to February, favorable for nitrogen fertilization, were able to reduce
Tifton 85 cut by 18 days. In addition, FAGUNDES et al. (2012), conducting an experiment in Sao
Paulo with N doses of 0, 100, 200, 300 and 400 kg ha* year? applied between January and March
2008, found results ranging from 45 kg ha* d* to 74 kg ha® d! of dry matter in Tifton 85 from the
lowest to the highest dose, respectively.

Evaluating the protein content of Cynodon dactylon cv. Coastcross, in Paranavai-PR, Brazil,
for a higher dose (200 kg ha™ year™ of N) obtained values of crude protein of the superior leaf to
20%, whereas without application of N were between 14 and 16% (BARBERO et al., 2010).
OLIVEIRA et al. (2011) studying Coastcross observed linear responses of crude protein and in vitro
dry matter digestibility with contents of 25.9% and 73.5% for the highest nitrogen dose (133 kg ha
Teutt), respectively.

Thus, the aim of this study was to evaluate the productivity, botanical composition and
bromatological composition of the Tifton 85 grass during the months of November to May, with
different nitrogen doses in the absence and presence of irrigation.

MATERIAL AND METHODS

The experiment was carried out in a family-owned dairy farm in the Mariluz-PR region from
November 2012 to May 2013. The property is located at the geographical coordinates, 24°04°19”
south latitude, 53°28°36” west longitude and 453 m of altitude. The climate of the region according
to the Koppen classification is of the subtropical Cfa type (MANOSSO et al., 2013); with hot
summers, infrequent frosts and concentration of rains in the summer months.

In the experimental period, the cumulative value of precipitation and averages of relative
humidity, average temperature and minimum temperature were 1,053.4 mm, 75.8%, 23.2 °C and
18.6 °C, respectively (Figure 1).
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FIGURE 1. Precipitation (mm), average temperature (° C), minimum temperature (° C) and relative
humidity values on November 7™, 2012 to May 20", 2013. Mariluz / PR.

The soil of the region is classified as Red-Dark Latosol with a sandy-loamy texture
(EMBRAPA, 2006), and the soil chemical and particle size analysis is presented in Table 1.

TABLE 1. Chemical and particle size analysis of the soil of the field in the layer 0 - 0.20 m. Mariluz /

PR 2012.
pH P K. Ca. . Mg ... H+Al Al CEC Sand Silte Clay
CaCl, mg dm cmol. dm® cmol.dm?3 (%) (%) (%)
5.6 4.65 058 32 10 27 00 7.5 56.8 12.5 30.7

Eight pickets of 12 m of wide and 23 m of length with an area of 276 m? each composed the
experimental area, consisting of four irrigated and four non-irrigated pickets, with a total area of
2,208 m2. The area surrounding the experiment was composed of Tifton 85 pasture with smooth
undulating slope of 6%. Each picket was divided into strips of three meters for the different
fertilizations with nitrogen doses, with 69 m? each, totalizing four strips with 3 m of width and 23 m
of length.

The experimental design was randomized blocks with sub subdivided plots. The plots were
divided into irrigated (I) and non-irrigated (NI) and the subplots as nitrogen doses in coverage. The
doses used were: 25 kg N ha cycle, 50 kg N ha cycle?, 75 kg N ha* cycle and 100 kg N ha'
cyclel. Seven collection cycles were carried out, composing 197 days of experiment.

Nitrogen doses, in the form of urea, were always carried out at each collection cycle, with 35
kg ha? of K20, in the form of potassium chloride (KCI). The fertilization of base was done with
simple superphosphate with application of 180 kg ha™ of P.Os and PRNT dolomitic limestone 80%
applying 1.000 kg ha* year™.

The irrigation was composed of low flow sprinklers installed in the spacing of 12 m by 12 m
with application intensity (Al) of 2.4 mm h' at 40 mwec of pressure, with a total irrigation level (L)
of 152.7 mm in the course of the experiment (Table 2).
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TABLE 2. Precipitation, levels and irrigation numbers during the experiment *. Mariluz / PR, 2012-

2013.

Interval (days) Grazing Cycles L(mm) IN P (mm)

01-25 1st Cycle (0 to 25 days) 47.8 9 39.6

26 — 43 2nd Cycle (26 to 43 days) 7.7 3 111.6

44 -70 3rd Cycle (44 to 70 days) 14.2 2 180.4
71-96 4th Cycle (71 to 96 days) 53.7 8 117.2

97 - 123 5th Cycle (97 to 123 days) 0.0 0 167.0
124 — 157 6th Cycle (124 to 157 days) 7.3 2 240.4
158 — 197 7th Cycle (158 to 197 days) 22.0 6 197.2
Total 152.7 30 1053.4

* L—TIrrigation level, IN — Irrigation Number, P — Precipitation.

Irrigation management was performed using the tensiometry method, monitoring the soil
water potential by means of tensiometers installed at 0.20 meters depth. Twelve tensiometers were
installed, six in the irrigated area and six in the non-irrigated area. Tension readings were carried
out three times a week, with subsequent irrigation whenever the value of 10 kPa exceeded in the
irrigated area. According to FONSECA et al. (2007), the appropriate time to start irrigation is when
there is 50% of humidity in the field capacity corresponding to higher values of tension, however,
due to the low capacity of the reservoir, more frequent irrigations were adopted in order to maintain
the soil with humidity close to the field capacity (6 kPa), according to ANDRADE & STONE
(2011). The average values of tension along the cycles in the irrigated and non-irrigated area were
14.1 and 37.2 kPa; 6.3 and 9.8 kPa; 7.8 and 14.3 kPa; 16.1 and 35.8 kPa; 4.2 and 6.4 kPa; 5.4 and
8.4; 7.4 and 15.1 in the respective cycles, according to Figure 2.
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FIGURE 2. Water tension in the soil values for the Tifton 85 overseeding with oats, with and Non-
irrigated. Mariluz / PR, 2012-2013.

"

The irrigation level (L) applied during the experiment was determined by the difference
between volumetric humidity in the field capacity (8 fc) and the current volumetric humidity (8 c),
multiplied by the effective root depth (Z) equal to 400 mm. The irrigation time (IT), in each
irrigation, was obtained by the ratio of Al by L. The ® ¢ values were estimated by the soil water
retention curve obtained at the Laboratory of Relations, Water, Soil, Plant and Atmosphere at the
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Federal University of Grande Dourados (UFGD), Brazil, by the Richard’s extractor and adjusted by
the GENUCHTEN equation (1980):

[ (0.391-0.192)

Bc = 0192 + l[1+m.ﬂﬂ{]3q}]5.324[:]5.6392

];(Rf = 1.00and P < 0.01)
where,
8 .= Current volumetric humidity (cm® cm™)

Y = Current tension of water in the soil (kPa).

The collection cycles were always carried out from a plant height of 0.35 m, and a collection
frame of 0.25 m? per subplot was launched at random. After forage harvesting, the downgrade of
the graze was done with dairy cattle. The forage inside the frame was cut at the grazing height,
equal to 10 cm. The procedure was repeated in each cycle. After each collection, nitrogen
fertilization in the form of urea and 35 kg ha™ of KO in the form of potassium chloride (KCI) were
carried out.

In the laboratory, samples of Tifton 85 grass were divided into leaf, stem and dead material.
The samples were then sent to the forced air oven at 65 ° C for 72 hours to determine the dry matter
(DM). From the botanical separation, the following was determined: leaf mass, stem and dead
material, leaf/stem ratio and total dry matter yield (DMY). The following bromatological
parameters were evaluated: crude protein content (CP), neutral detergent fiber (NDF), acid
detergent fiber (ADF) and dry matter in vitro digestibility (DMivD), according to the compendium
of SILVA & QUEIROZ (2002).

For the bromatological evaluations (nutritional value) only the values corresponding to 4
grazing cycles were adopted, due to the lack of production in the non-irrigated area in the 1st cycle
at 25 days, 2nd cycle at 43 days and 7th cycle at 197 days. The cycles adopted for evaluation were:
3rd cycle at 70 days, 4th cycle at 96 days, 5th cycle at 123 days and 6th cycle at 157 days.

The experimental data were submitted to analysis of variance at 5% of probability and when
significant differences were verified the Tukey test was used for irrigation and regression analysis
for the nitrogen doses. The program used was the Assistat 7.6 beta (SILVA, 2013).

RESULTS AND DISCUSSION

The total dry matter yield (DMY) increased Irrigated, with averages of 3,626.5 and 2,074.1 kg
ha, irrigated and non-irrigated, respectively (Table 3). The absence of precipitation in the first 23
days of the experiment (Figure 1) and with 60% of the precipitate in the last week of the second
cycle contributed to the absence of productivity in the non-irrigated plots in this period (1st and 2nd
cycle), causing average water tensions in soil of 14.1 and 6.3 kPa and non-irrigated of 37.2 and 9.8
kPa (Figure 2).

In the third, fourth, fifth and sixth cycles, the precipitations were more homogeneous,
corresponding to average tensions of 7.8, 16.1, 4.2 and 5.4 kPa in the irrigated plots and 14.3, 35.8,
6.4 and 8.4 kPa for the non-irrigated plots, respectively. In the seventh cycle, with no precipitation
in the first 20 days and its concentration at the end, there was no production in the non-irrigated
plots.
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TABLE 3. Average dry matter yield (kg ha) of Tifton 85, with and Non-irrigated, in the grazing
cycle. Mariluz / PR, 2012-2013.

Grazing Cycles

190t025 2™ 26t043 39 44t070 4" 71t096 5" 97t0123 6" 124to 157 7™ 158 to 197

GA
days days days days days days days
| 4,603.8aA 3,877.8aB 4,628aA  3,317.8bBC 3,237.3aBC 2,733.3aC 2,9875aC 3,6265a
NI 0.0bD 0.0 bD 3,662.3bB  4,4495aA  3,604.8aB 2,802.0 aC 0.0 bD 2,074.1 b
GA 2,301.9CD 1,938.9 DE 41451 A  3,883.6 AB 3,421.1B 2,767.6 C 1,493.8 E 2,850.3

I —irrigated, NI — Non-irrigated, GA — General Average. Averages followed by the same letters, uppercase in the row and lowercase
in the column, do not differ by the Tukey test (p <0.05).

Transforming the DMY into daily forage accumulation rates, we obtained: 128.9 and 73.7 kg
DM haday? with and Non-irrigated, respectively. In a study with Tifton 85 conducted in Uberaba-
MG, AGUIAR et al. (2010) obtained similar responses, with forage accumulation rates of 77 and 55
kg DM ha'l, irrigated and non-irrigated, respectively.

The data obtained with and Non-irrigated are cohesive and corroborate with the greater
accumulation of Tifton 85 Irrigated, which can exceed 96 kg ha * day * (GOMES et al., 2015;
NOGUEIRA et al., 2013; TEIXEIRA et al., 2013; QUEIROZ et al., 2012; OLIVEIRA et al., 2011,
FONSECA et al., 2007). The non-irrigated productivity is compatible with the averages found from
55 to 83 kg ha'day? (FAGUNDES et al., 2012; RIBEIRO & PEREIRA, 2011; AGUIAR et al.,
2010).

The DMY grows quadratically in relation to the nitrogen fertilization with the highest average
productivity of 21,261.5 kg DM ha* in the experimental period in the dosage of 84 kg ha ! cycle
of nitrogen (Figure 3). Studies with Tifton 85 in a greenhouse with nitrogenous dosages of 0, 80,
160 and 240 mg kg? of soil, PREMAZZI et al. (2011) also obtained quadratic responses for the
increase of grass leaves reaching the peak between 162 and 187 mg kg? of soil. RIBEIRO &
PEREIRA (2011) obtained a linear increase in productivity in Tifton 85 up to a dose of 400 kg N
hat year 1, with a response efficiency of 36.8 kg DM in each kg of nitrogen applied.
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FIGURE 3. Total productivity (PT) of Tifton 85 grass in the experimental period in function of
irrigation and nitrogen doses. Mariluz / PR, 2012-2013.

The highest yields for the four applied doses were reached in both irrigated and non-irrigated
at doses of 75 kg ha™cycle? of nitrogen of 27,782.1 and 15,745 kg DM ha’. OLIVEIRA et al.
(2011) researching from November to April 2000 with irrigated Coastcross grass found the highest
yield of 16,042.5 kg DM ha™ at a dose of 100 kg ha cycle. With adjustment by the equation
(Figure 3), the estimated maximum attainable was with the doses of 78.65 and 103.35 kg ha™ cycle™
of nitrogen for irrigated and non-irrigated, respectively.

In daily accumulation, the highest yields reached in the field were 141 and 79.9 kg ha! day™
irrigated and non-irrigated at dose of 75 kg ha?, respectively. GOMES et al. (2015) in Xambreé-PR
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and QUARESMA et al. (2011) in Caceres-MT working with doses of 0 to 60 and 0 to 400 kg N ha*
in the summer, observed linear increases in productivity of Tifton 85 grass, where the accumulation
of dry mass was between 21.2 to 107. 6 kg ha™ day* and 50 to 108.3 kg hal, respectively.

The average leaf stem relation (LSR) showed in Table 5 was 1.0, similar to those found in the
literature (QUARESMA et al., 2011; OLIVEIRA et al., 2011). As well as QUARESMA et al.
(2011) working with nitrogen doses in Tifton 85 at Caceres-MT in the summer, the LSR did not
present significant differences in function of nitrogen, with an average of 1.09. According to
OLIVEIRA et al. (2011), nitrogen fertilization contributes to the elongation of the stem and,
therefore, with the highest forage production occurring and there may be a decrease in the LSR.

TABLE 5. Botanical composition and leaf/stem relation of Tifton 85 grass Irrigated and Non-
irrigated, over the cycles under nitrogen doses. Mariluz / PR, 2012-2013.

LM (%) SM (%) DeM (%) LSR
1%t cycle* 51.6 44.1 4.3 1.3
2nd cycle* 53.5 447 1.8 1.2
3 cycle 429b 478 a 9.4a 11b
4" cycle 47.2 a 43.4b 9.4a 13a
5t cycle 51.1a 44.1b 49D 13a
6" cycle 50.2a 42.0b 7.8a l4a
7h cycle* 56.6 37.4 6.0 1.7
25 kg hat of N** 37.5 34.7 6.4 1.0
50 kg ha't of N** 38.6 34.1 5.9 11
75 kg hat of N** 38.9 34.3 54 1.0
100 kg ha't of N** 40.6 34.3 3.7 1.0
Irrigated 49.3 a 44.9 a 58a 13a
Non-irrigated 28.5b 23.8b 49a 0.8b
Average 38.9 34.3 5.4 1.0

LM — leaf mass, SM — stem mass, DeM — dead matter and LSR — leaf/stem relation. The averages in the column followed by the
same letter do not differ by the Tukey test (p <0.05). * The averages correspond only to irrigated plots. ** Quantitative data the
average test does not apply, in this case, regression analysis.

The irrigated LSR was higher than the non-irrigated (Table 5), as well as for SANCHES et al.
(2015) working with Tifton overseeding with oats found average values of 2.8 and 1.8 with and
non-irrigated, respectively. The DeM depending on the doses showed a slight linear decrease (Y =
7.51 - 0.035 * N), as well as in a study conducted in Adamantina-SP, with Tifton 85, in which
percentage of DeM decreases from 17 to 7% from the highest to the lowest dose of nitrogen
(FAGUNDES et al., 2012). Thus, according to MARENCO & LOPES (2009), leaf senescence is a
symptom of nitrogen deficiency for the plant.

In general, only the crude protein (CP) content was higher in the irrigated treatments (Table
6). BOW & MUIR (2010) working with Tifton 85 grass irrigated in Texas-USA, found an average
CP value of 12.7% with cut at 28 days, while the values of neutral detergent fiber (NDF) and acid
detergent fiber (ADF) were 71.7 and 36.7%, respectively. During the cycles, the CP was also higher
in irrigated treatments with water tensions in the soil (Figure 2) with averages in the period of 8.4
and 16.3 kPa for irrigated and non-irrigated treatments, respectively, obtaining an irrigation level
(L) of 152.7 mm (Table 2).
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TABLE 6. Nutritional value of irrigated and non-irrigated Tifton 85 grass, over the cycles under
nitrogen doses. Mariluz / PR, 2012-2013.

Grazing Cycles Average
. lst * an * 3rd 4th 5th 6th 7th *
Bromatological 44, 961543 441070 711096 97t 12410157 15810197
Components o5 123
cp | 16.1 15.3 13.8 aA 15.2 aA 16.8 aA 18.7 aA 18.1 16.1a
NI - - 12.0 bA 13.2 bA 14.8 bA 16.3 bA - 14.1b
Average --- --- 10.7C 10.6 C 11.6B 13.0A 115
NDF | 73.0 71.8 76.3 bAB 75.3bBC  77.7aA 73.8aC 75.22 75.8a
NI - - 79.3 aA 80.1aA 79.1 aA 75.6 aB - 78.5a
Average --- --- 778 A 7.7 A 78.4 74.7B 77.2
ADF | 36.4 33.2 40.3 aA 32.1bC 36.5aB 32.9aC 34.8 354a
NI - - 39.6 aA 40.6 aA 35.7aB 33.7aB - 374a
Average --- --- 399 A 36.3B 36.1B 33.3C 36.4
| 91.7 92.4 83.8 bA 83.4 aA 84.2 aA 84.6 aA 83.7 84.0a
DMivD NI - - 87.7 aA 80.2 bB 81.5bB 81.2bB - 82.7a
Average --- --- 85.8 A 81.8B 82.9B 82.9B 83.3

I: Irrigated and NI: Non-irrigated. CP - crude protein, NDF - neutral detergent fiber, ADF - acid detergent fiber and
DMivD - dry matter in vitro digestibility. Averages followed by the same letters, uppercase in the row and lowercase in
the column, do not differ by the Tukey test (p <0.05). * The averages correspond only to irrigated plots.

In the fourth grazing cycle, NDF and ADF values were lower in irrigated treatments.
Therefore, the irrigation collaborated to the formation of new growth cells; being these with lower
cellular content, consequently lower levels of NDF and ADF (BARBERO et al., 2010). The NDF
and ADF values are within the literature, from 70 to 85% and 30 to 45%, respectively (BOW &
MUIR et al., 2010; NERES et al., 2012; SANCHES et al., 2015).

The NDF and ADF values did not respond to the applied nitrogen doses. The CP (%) and
DMivD (%) responded linearly when increasing the nitrogen application, as observed in figures 4
and 5. Positive linear responses were also observed by OLIVEIRA et al. (2011) researching
Coastcross grass of the same genre. With 28 days of regrowth, the CP and DMivD values were
25.9% and 73.5% for the highest dosage, which was 133 kg N ha™cut™.

19,0 -
CP (Irrigated) = 0.0657x + 11.996
R2=0.9948

17,5 A
16,0
14,5

Crude Protein Content (%)

13,0 - .
CP (non-irrigated) = 0.057x + 10.516
11,5 + R2 =0.9965
10,0 T T 1
25 50 75 100
N doses (kg hat)
< Irrigated m Non-irrigated

FIGURE 4. Crude protein content (CP) of Tifton 85 grass in function of irrigation and nitrogen
doses. Mariluz / PR, 2012-2013.
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81,0 - DmivD (Non-irrigated) = 0.0498x + 79.547
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FIGURE 5. Dry matter "in vitro™ digestibility content (DMivD) in Tifton 85 grass in function of
irrigation and nitrogen doses. Mariluz / PR, 2012-2013.

Results obtained by QUARESMA et al. (2011) did not corroborate with the authors
mentioned previously, since significant NDF results were observed with a linear reduction of
0.0143 dag kg™ for each kg ha* of N applied in Tifton 85, without changes in the ADF and with
additions in the CP content of 0.0095 dag kg* for each kg ha?l of N applied. Although not
significant, for the NDF and the ADF there was an average negative variation of 2.7 and 2
percentage points when compared to the non-irrigated treatment, respectively (Table 6).

CONCLUSIONS

1. The irrigation promoted higher production of Tifton 85 grass over the cycles, contributing to
more harvest cycles, with average yields of 3,625.5 and 2,074.1 kg ha* cycle of forage dry mass,
irrigated and non-irrigated, respectively.

2. The Tifton 85 grass yield showed a quadratic response to the applied nitrogen rates, and the
increase in production occurred up to the nitrogen rates of 78.65 and 103.35 kg ha. The nitrogen
dose of 75 kg ha reached the highest productivity of grass in both irrigated and non-irrigated, with
averages of dry mass of 27,782.1 and 15,745 kg ha', respectively.

3. The leaf/stem indexes were higher in the irrigated treatment with values of 1.3 and 0.8, irrigated
and non-irrigated, respectively. The crude protein accumulation in the grass responded positively to
irrigation and nitrogen rates. The nitrogen also contributed to increase the dry matter "in vitro"
digestibility, and decreased the dead matter. The NDF and ADF did not respond to the irrigation
and the different doses applied of nitrogen.
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