Revista Veterinaria. 2023; 34(2): 106-110.
http://dx.doi.org/
Articulo Original

[@)ev-ne |

Revista

Veterinaria

Facultad de Ciencias Veterinarias-UNNE
ISSN: 1668-4834 / ISSN-e: 1669-6840

Nutritive value and leaf/stem ratio of Siam grass with different
levels of nitrogen fertilization

Royo, L.S.'©; Yanez, E.A.""©; Pueyo, J.D.2(2; Camacho, M.B.?

ICatedra de Nutricion y Alimentacion. Facultad de Ciencias Veterinarias, Universidad Nacional del
Nordeste -UNNE-. Sargento Cabral 2139, Corrientes, Argentina. CP: 3400. *Instituto Nacional de
Tecnologia Agropecuaria —INTA- Argentina. < enriquey.mv@gmail.com

Abstract

The objective of this trial was to assess the nutritive value and the leaf:stem ratio of the subtropical grass Siam
grass (Brachiaria mutica ecotype Siam) under different levels of nitrogen (N) fertilization and sequential
cuts through spring, summer and autumn. Over already established pasture plots, four increasing levels of
N fertilization were applied (0, 75, 150 and 225 kg N ha"). The design consisted in three blocks, inside each
one the treatments were assigned randomly. Six cuts were done: Oct-18, Nov-28, Jan-10, Feb-21, Apr-3
and May-15. The samples were weighed, separated in leaf and stem and dried in force-draft oven and were
analyzed in the laboratory. Crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF),
estimated digestibility (DIG) and metabolizable energy concentration (EM) were determined. Increasing
levels of N fertilization have effect on dry matter yield (DM), CP, NDF, ADF. Digestibility and EM were
also little affected by N fertilization. These results show that the nutritive value of this grass did not vary
by the N fertilization. The major effect of the N fertilization was the high yield of DM ha’, it increased
significantly.
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Valor nutritivo y relacion hoja:tallo en pasto Siam con diferentes
niveles de fertilizacion nitrogenada

Resumen. El objetivo del trabajo fue evaluar el valor nutritivo y la relacién hoja:tallo de la graminea
subtropical pasto Siam (Brachiaria mutica ecotipo Siam) con diferentes niveles de fertilizacion nitrogenada
en cortes secuenciales en primavera, verano y otofio. En parcelas de la pastura ya establecidas, fueron
aplicados cuatro niveles crecientes de fertilizacion nitrogenada (0, 75, 150, 225 kg N ha!). El delincamiento
se constituyd en tres bloques, dentro de cada uno los tratamientos se distribuyeron aleatoriamente. Se
hicieron seis cortes: 18 de octubre, 28 de noviembre, 10 de enero, 21 de febrero, 3 de abril y 15 de mayo.
Las muestras fueron pesadas, separadas en hoja y tallo, secadas en estufa de ventilacion forzada y analizadas
en laboratorio. Se determiné proteina bruta (PB), fibra detergente neutro (FDN), fibra detergente acido
(FDA), y estimadas la digestibilidad y la energia metabolizable (EM). Niveles crecientes de fertilizacion
nitrogenada tiene efecto sobre la productividad de materia seca (MS), PB, FDN y FDA. La digestibilidad
y la EM también fueron poco afectadas por la fertilizacion nitrogenada. Esos resultados muestran que el
valor nutritivo del pasto Siam no vari6 con la fertilizacion nitrogenada. El principal efecto de la fertilizacion
nitrogenada fue la alta productividad de MS ha!, que aument? significativamente.

Palabras clave: Brachiaria mutica, digestibilidad, proteina bruta, fecha de corte.

INTRODUCTION

Livestock is one of the major activities of the
Argentine northeast, and depends mainly on forage.
Argentine subtropics have edaphic and climatic limitations
that determine the adaptation of forage species. The coastal
zone of Formosa and Chaco and the so-called Paraguayan
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“Bajo Chaco” are located in the eastern sector of the Gran
Chaco Americano. This area is characterized by a sequence
of rivers and streams that cross the region from northwest
to southeast, which are bordered by high areas called
levees, and alternate with half hills and estuaries or ravines.
The soils have a clay-silty texture, with the exception of
the aforementioned levees, which have a lighter texture
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and are suitable for agriculture; the annual rainfall regime
oscillates between 1000 and 1350 mm, with predominance
in spring, summer and autumn, and a drier period in winter
with marked fluctuations between years. This determines
that forage production is concentrated in the summer
period, with very little winter growth, with a shortage of
forage for 90 to 150 days, depending on the year (Pueyo
and Chaparro 2006).

High temperatures and concentrated rainfall in
summer, low temperatures and less rainfall in winter, are
the main conditions of subtropical areas. These condition
lead to look for grass species adapted and with high
productivity. Forage is the base of feeding, this is mainly
constituted by native and introduced grass, showing high
potential of production under right use.

In the last two decades the use of Brachiaria mutica
Siam ecotype has increased considerably and there are no
works that evaluate the growth and composition of leaves
and stems.

It is perennial, has long creeping stems and wide
pubescent leaves. It growths well on poorly drained areas
with high rainfall conditions. It has agamic reproduction.
Resist waterlogging and remain dormant during drought
(Ezenwa et al. 1996).

Fertilization is one of the practices that allow more
efficient utilization of a pasture (Cameron and Ross
1996). It is well known that fertilization increase forage
productivity, and nitrogen (N) is one of the most limiting
nutrients for growing pasture (Berlier and Guiraud 1966).
The response curve of tropical grass fertilized with N is
affected by several factors, such as the fertilization rate,
species, weather, cuts, and fertilization interval time. But
generally, the ratio between N and dry matter (DM) yield
has a sigmoid curve (Hunt 1973).

Due to the paucity of regional data on Siam grass
is important to investigate this grass and its response to
different levels of fertilization, looking for increase forage
supply and stocking rate in the NEA region. The aim of this
research was to assess the nutritive value and the leaf/stem
ratio of Siam grass with different levels of N fertilization.

MATERIALS AND METHODS

The trial was carried out in the Instituto Nacional
de Tecnologia Agropecuaria, Estacion Experimental El
Colorado, Formosa (26°19°37”’S 59°20°45”W) over a six-
year-old established Siam grass parcels.

He soils belongs to the Colonia 210 Series, with
usability V h (excess humidity with periodic flooding).
Colonia 210 Series: Typical Natraqualf, very fine clayey,
montmorillonitic, hyperthermic (Schulz et al. 2017).

They are characteristic soils of depressed areas,
located in closed or open ground positions, within the
concave relief. They present zero to very slow drainage,
very slow permeability, and poor drainage. They have fine
textures on the surface to medium depth (clayey to silty).
They have good organic matter content on the surface
and poor content in depth. Limitations: waterlogging and
sodium (Schulz et al. 2017).

Annual rainfall averages 1170.2 mm and the average
annual temperature is 22°C, with the highest risk minimums
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recorded in June, July and August; the predominant winds
are from the northwest to southeast sector.

During the evaluation period, temperatures and
precipitation were presented as indicated in Figures 1 and
2. In the months of October and November, precipitation
exceeded the historical average, and in the months of
December, March, April, May and June they were below.
Regarding temperatures, in the month of September the
minimum was 4.8°C and an agrometeorological frost
occurred (-0.4°C) on 09/25.
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Figure 1. Precipitation during the experimental period and
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Figure 2. Average and minimum temperatures of the
experimental period and historical average temperature.

A complete randomized design was used with three
replications. Within each plot there were four levels of N
fertilization. The surface allocated for each repetition was
8 m2 (2 m x 4 m). A 2 m* sample was manually cut per
treatment, at 12 cm from the ground, leaving 0.5 m and 1
m margin on each side. After sampling, the entire surface
was cut.

Was assessed the productivity of Siam grass with a
cut frequency of 42 d with four levels of N fertilization: 0,
75, 150 and 225 kg N ha''. Urea fertilization was done in
two applications, the first one in spring before trial begins
and the second one before the January cut.

In Sep-06 a leveling cut was done (day 0). Oct-18,
Nov-28, Jan-10, Feb-21, Apr-3 and May-15 were cuts dates.
In the laboratory the samples were weighed and a subsample
was taken, which were separated into their components,
leaves and stems. Each one was weighed and dehydrated in
an air-forced stove at 60°C for 72 h. After that, the samples
were weighed to determine the DM content.

The samples were ground in a Willey mill until the
particles got Imm size. Dried forage was analyzed for
nutrient content. The analysis included the determination
of total N concentration by micro Kjeldhal technique,
and crude protein (CP) was calculated by multiplying
the resulting total N by 6.25 (Bateman 1970). Neutral

Minimum 2007-2008
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detergent fiber (NDF) and Acid detergent fiber (ADF)
were quantified through the procedures of Van Soest et al.
(1991). An estimation of the digestibility (Dig.) was done
using the formula: 88.9 - (0.779* ADF) and Metabolizable
energy (ME) calculated was obtained from the formula:
ME = Dig.*4,4*0,82, developed by the “American Forage
and Grassland Council” of the United States to estimate the
relative value of forages (Moore and Undersander 2002).
The analysis was done for each date separately. The data
were statistically analyzed with Infostat software. Analysis
of variance was done to determine if means differ, using
Tukey test (p<0.05).
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RESULTS AND DISCUSSION

Table 1 shows DM yield (kg DM ha') of forage
fertilized with four N doses, there were found differences
(p<0.05) between treatments. Increasing DM yield was
obtained, in almost all the cuts, with increasing N doses. A
decrease in DM production was observed in the January cut,
due to a drought recorded in that month (Figure 1 and 2),
which influenced the amount of forage produced. After an
increase in DM production in the late summer, the decrease
was as expected due to the drop in temperature values in
the month of May, reflecting the approach of winter.

Table 1. Means dry matter yield (kg DM ha'') of the six cuts with increasing level of N fertilization, in Siam grass.

Date cut
N doses (kg N ha)
oct-18 nov-21 jan-10 feb-21 apr-03 may-15
0 76 a 2602 a 1667 a 2011 a 2363 a 531 a
75 170 ab 4967 b 1726 a 3292 b 2770 b 506 ab
150 246 b 4689 b 1788 a 3595 b 2846 b 565 ab
225 387 ¢ 5916 b 1971 a 4629 ¢ 3013 b 675.6 b

Means within a column without a common letter differ (p<0.05).

It is observed that the differences due to N fertilization
occur to a greater extent between the control (0 kg of N) and
the application of the fertilizer. Few differences are observed
between N doses, except for the dose of 225 kg N ha' in
some cuts. In the January cut it is evident that the lack of
humidity has a greater impact than fertilization (Table 1).

Data obtained are slightly high, comparing with
Guevara et al. (2010) have found in Venezuela, who
registered yields of 986, 1367 and 2034 kg DM ha’,
using urea as N source in doses of 0, 37.5 and 75 kg N
ha''. The difference can be explained because this trial was
done during the higher forage production period (spring-
summer-autumn).

Increasing levels of N fertilization did not change
(p<0.05) the distribution of the DM in the whole plant
(leaves and stems), except for the first cut (Table 2),
similar to that obtained by Lopez-Garcia et al. (2017) who
showed that the leaf/stem ratio of Brachiaria brizantha
under different fertilization alternatives did not present
differences (p<0.05). It was observed that leaves/stems
ratio changed through the different cuts. This was due to
the fact that the plants were in different phenology states.
As the plant mature, more DM is allocated in the stems to
support the plant structure.

Table 2. Means dry matter distribution (%) of the six cuts with increasing level of nitrogen fertilization, in Siam grass.

N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15

kg N ha-1  Leaf Stem Leaf Stem Leaf Stem  Leaf Stem Leaf Stem Leaf Stem
0 92.7b 733 a 39.1a 609a 46.0a 54.0a 625a 37.6a 51.0a 49.0a 54.1a 459a
75 86.5ab 13.5ab  344a 656a 539a 46.1a 60.7a 393a 5l.1a 49.0a 735a 26.5a
150 86.2ab 139ab  40.0a 60.0a 55.6a 444a 577a 423a 51.6a 484a 742a 258a
225 84.6a 155b 30.0a 70.0a 52.6a 474a 575a 425a 50.8a 492a 673a 32.7a

Means within a column without a common letter differ (p<0.05)

The concentration of crude protein observed in the
samples of the whole plant of Siam grass, presented a range
of 16.8% on Oct-18 to 8% on Nov-28, with an average of
10.8% for all cuts.

The CP content of leaf and stem did not show a
pattern of response to fertilization. In the cut of 11/28 the
results have no logical explanation (Table 3). It varied
with increasing level of fertilization and with different
cutting dates. This may have been due to “dilution effect”,
where the total amount of CP tended to increase, but

other components of the plant also increased, coinciding
with Da Silva Lima et al. (2007). Different results from
those observed by Méndez et al. (2019) in Cynodon
plectostachyus, which show that DM production and CP
concentration increased with the application of nitrogen,
this effect remaining until the beginning of winter.

The CP percentage of the leaf was higher than that of
the stem, in almost all cases (Table 3). It was expectable
because mostly of the N absorbed by plant goes to
chloroplasts, more abundant in leaves.
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Table 3. Means crude protein distribution (%) of the six cuts with increasing level of nitrogen fertilization, in Siam grass.

N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15
(kgNha') Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem
0 n/d n/d 50.8ab 49.2ab 585a 415a 73.7a 263a 67.7a 323a 73.1a 269a
75 923a 7.67a 46.0ab 54.1ab 64.1a 359a 736a 264a 651a 349a 88la 119a
150 925a 753a 540b 46.0a 654a 346a 719a 28.1a 683a 31.7a 87.7a 123a
225 913a 866a 36.0a 640D 604a 39.6a 69.7a 303a 684a 31.6a 79.7a 203a

Means within a column without a common letter differ (p<0.05). n/d no data. Analysis could not be performed.

The range of NDF found in leaves was 50.1% on Oct-
18 and 62.5% on Feb-21; in stems the range was 51.6%
on Oct-18 and 65.8% on Feb-21 (Table 4). The percentage
of fiber in a grass is little affected by N fertilization (Reid
2009), this was clearly demonstrated in this trial, because

there were no significant differences in almost all cases.
The results obtained show that the distribution of NDF in
the plant behaved in the same way as the H/T ratio, with
NDF values of the leaves slightly higher than the ADF, the
opposite occurring in the stems.

Table 4. Means neutral detergent fiber (%) in leaves and stems of the six cuts with increasing level of nitrogen fertilization,

in Siam grass.

N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15

(kg N ha') Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems
0 s/d s/d 61.5a 59.8a 58.0a 6l.1ab 625a 658a 60.8a 63.1a 572a 648a
75 50.12a 51.56a 61.8a 608ab 57.5a 6l1.5ab 61.7a 656a 60.7a 62.8a 564a 63.6a
150 5241a 5485b 6l.6a 625c S58la 624b 61.8a 648a 60.7a 625a 567a 6l.7a
225 51.73a 53.74b 624a 619bc 58.1a 60.8a 609a 638a 604a 626a 558a 624a

Means within a column without a common letter differ (p<0.05). n/d no data. Analysis could not be performed.

It is important to determinate the percentage of ADF
because it affect grass digestibility. The range of ADF
found in leaves was 23.3% on Oct-18 and 32.1% on Nov-
28; in stems the range was 25.3% on Oct-18 and 38.3% on
Feb-21 (Table 5). At all N doses, stems-ADF was higher
than leaves-ADF, this is expectable because fiber gives

resistant to plant structure. The distribution of ADF in the
plant is not affected by the increase in N fertilization. Fiber
content of a grass is little affected by N fertilization, also
its components like cellulose and lignin. Reid (2009) found
little decrease in cellulose and lignin content of Dactylis
glomeratta with increasing levels of N fertilization.

Table 5. Means acid detergent fiber (%) in leaves and stems of the six cuts with increasing level of nitrogen fertilization,

in Siam grass.

N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15

(kg N ha') Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems
0 s/d s/d 319a 332a 297a 33.0a 29.6b 381a 29.1a 336a 259a 36.la
75 233a 253a 31.8a 337a 292a 333a 28.6a 380a 29.1a 33.1a 256a 346a
150 242a 268a 32.1a 347a 294a 344a 288ab 383a 29.1a 334a 258a 329a
225 243a 26.6a 321a 341a 29.1a 330a 283a 373a 289a 334a 253a 347a

Means within a column without a common letter differ (p<0.05). n/d no data. Analysis could not be performed.

The result showed that DIG y ME of this grass
decreased with increasing ADF values (Table 6 and 7).
As mentioned above, the highest ADF values occurred in
the stems. Digestibility was not affected by N fertilization,

results similar to those found by Méndez et al. (2019), who
concluded that the concentration of NDF was not affected
by N fertilization, although it is observed less NDF in the
first cut, for all treatments.

Table 6. Means digestibility (%) in leaves and stems of the six cuts with increasing level of nitrogen fertilization, in Siam

grass.
N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15
(kg Nha') Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems
0 s/d s/d 64.0a 63.0a 658a 632a 659a 592a 662a 62.8a 687a 608a
75 70.7a 692a 642a 62.6a 66.1a 629a 66.6a 593a 662a 63.1a 689a 62.0a
150 70.0a 68.0a 639a 619a 660a 62.1a 665a 59.1a 662a 629a 688a 63.2a
225 70.0a 682a 639a 623a 662a 632a 669a 599a 664a 629a 692a 619a

Means within a column without a common letter differ (p<0.05).



110

Royo, L.S. et al.: Nutritive value of Siam with different fertilization. Rev. Vet. 2023; 34(2), 106-110.

Table 7. Metabolizable energy average - ME - (Mcal Kg' DM) in leaves and stems of the six cuts with increasing level

of nitrogen fertilization, in Siam grass.

N doses oct-18 nov-28 jan-10 feb-21 apr-10 may-15

(kg N ha') Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems Leaves Stems
0 s/d s/d 230a 227a 237a 227a 237a 213a 238a 226a 247a 2.19a
75 2.55a 249a 23la 225a 238a 227a 240a 2.14a 238a 227a 248a 223a
150 252a 245a 230a 223a 238a 224a 239a 213a 238a 226a 248a 2.28a
225 2.52a 246a 230a 224a 238a 228a 24la 2.15a 239a 226a 249a 223a

Means within a column without a common letter differ (p<0.05).

In both cases, digestibility and metabolizable energy,
data were estimated trough formula. If more exactly
data is needed, it is recommended in situ analysis. These
results did not coincide with those observed by Méndez

CONCLUSION

Increasing levels of N fertilization increases DM yield
of Siam grass, had no significant effect on DM distribution
in the plant. Brachiaria mutica did not increase its nutritive
value with increasing N fertilization.
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