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Live weight evaluation of grazing bulls, supplemented with Cenchrus,
Moringa silage, a starchy source and VITAFERT®

Evaluacion del peso vivo de toros en pastoreo, suplementados con
ensilado de Cenchrus, Moringa, una fuente amilacea y VITAFERT®
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The supplementation with Cenchrus, Moringa silage, a starchy source
and VITAFERT®, was evaluated in the weight gain of bulls finished
in grazing of tropical grasses and herbaceous legumes during the dry
season. Sixteen Holstein x Cebu bulls were selected, distributed in
two groups of eight animals, according to a completely randomized
design. A control group, with grazing and 4 kg.animal'.d"! of forage,
and the other group with grazing and 4 kg.animal'.d"' of silage.
There was difference (P <0.05) for the average daily gain, in favor
of silage treatment. A closer relation was observed in the treatment
with silage in the correlation Total Nitrogen: Metabolizable Energy
in the contribution of the diet. It is concluded that the animals that
intake silage showed a better productive performance during the
evaluated period with ADG of 703 g.

Key words: tropical livestock, fattening cattle, grazing, average
daily gain.

One of the cattle practices in Cuba for male cattle
under grazing, due to objective issues, related to the
safety and protection of animals, consists on the diurnal
grazing and night enclosure throughout the year (Iraola
etal 2013, 2016a). This situation can be critical during
the dry season, framed between November-May, when
the availability of grasses is reduced. Thus, feeding
alternatives are needed to supplement the dry matter
deficit and provide adequate stability in the animals
weight gain.

In order to deal with this shortage of grasses
during the dry season, the conservation of king grass
(Cenchrus purpureus) and moringa (Moringa oleifera)
forages by means of the silage technique, would allow
the conservation of forages with nutritional value
similar to the silage for beef production (Zea and Diaz
2011). However, the nutritional value of these silage
materials could be increased using starchy sources,
such as sweet potato (lpomoea batata) and the addition
of the microbial additive VITAFERT® (Rodriguez et
al. 2017). In relation to the mentioned antecedent,
a research was carried out to evaluate the effect of
supplementing silage composed of CT-115, moringa,
sweet potato and VITAFERT® in the live weight change
of fattening cattle in diurnal grazing and night enclosure
during the dry season.

Materials and Methods

The research was carried out during 60 d in an
experimental farm "Cebadero Ayala", belonging to

Se evaluo la suplementacion con ensilado de Cenchrus, Moringa, una
fuente amilacea y VITAFERT®, en la ganancia de peso de toros finalizados
en pastoreo de gramineas tropicales y leguminosas herbaceas durante
el periodo poco lluvioso. Se seleccionaron 16 toros Holstein x Cebu,
distribuidos en dos grupos de ocho animales, segtin disefio completamente
aleatorizado. Un grupo control, con pastoreo y 4 kg.animal'.d! de
forraje, y el otro grupo con pastoreo y 4 kg.animal.d"! de ensilado. Se
encontr6 diferencia (P < 0.05) para la ganancia media diaria, a favor
del tratamiento con ensilado. Se observo una relacion mas estrecha en
el tratamiento con ensilado en la correlacion Nitrogeno Total: Energia
Metabolizable en el aporte de la dieta. Se concluye que los animales
que consumieron ensilado manifestaron un mejor comportamiento
productivo durante el periodo evaluado con GMD de 703 g.

Palabras clave: ganaderia tropical, vacunos de engorde, pastoreo,
ganancia media diaria.

Una de las practicas ganaderas en Cuba para vacunos
machos en pastoreo, debido a cuestiones objetivas,
relacionadas con la seguridad y la proteccion de los
animales, consiste en el pastoreo diurno y encierro
nocturno durante todo el afo (Iraola et al. 2013, 2016a).
Esta situacion puede ser critica durante el periodo poco
lluvioso, enmarcado entre noviembre-mayo, etapa en que
se reduce la disponibilidad de pastos. En consecuencia, se
precisa de alternativas de alimentacion para complementar
el déficit de materia seca y propiciar la estabilidad
adecuada en la ganancia de peso en los animales.

Con el proposito de afrontar esta escasez de pasturas
durante el periodo poco lluvioso, la conservacion de forrajes
de king grass (Cenchrus purpureus) y moringa (Moringa
oleifera) mediante la técnica del ensilado, permitiria
conservar alimentos forrajeros con valor nutritivo similar al
alimento ensilado para la produccion de carne de res (Zea
y Diaz 2011). No obstante, se podria incrementar el valor
nutritivo de estos materiales ensilados mediante el uso de
fuentes amilaceas, como el boniato ([pomoea batata) y la
adicion del aditivo microbiano denominado VITAFERT®
(Rodriguez et al. 2017). En relacion con los antecedentes
mencionados, se realizd una investigacion para evaluar el
efecto de suplementar ensilado compuesto por king grass
CT-115, moringa, boniato y VITAFERT® en el cambio
de peso vivo de vacunos de engorde en pastoreo diurno y
encierro nocturno durante el periodo poco Iluvioso.

Materiales y Métodos

La investigacion se desarrolld durante 60 d en una
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the Instituto de Ciencia Animal (ICA) during the
dry season, between November - May. Sixteen non-
castrated male bovines were used, with an initial live
weight of 324 £+ 7.50 kg, from a crossbred dairy genetic
group (5/8 Holstein x 3/8 Cebu) in the completion
phase.

The management variant used was diurnal grazing
and night enclosure, with supplementation of fresh
forage or silage composed of CT-115, moringa,
sweet potato and the VITAFERT® microbial additive
(1 L per 100 kg of fresh matter). The animals were
distributed in two groups of eight, according to a
completely randomized design with the following
treatments: I) grazing and 4 kg.animal'.d! of fresh
forage, I1) grazing and 4 kg.animal'.d"! of silage.

Silage production. The silage process was carried out
prior to the study in experimental areas of ICA, according
to the inclusion percentages fitted by Rodriguez et al.
(2017). These were manually mixed with the help of
shovels and were deposited in independent plastic
bags with a capacity of 300 kg, where the process
of compaction and extraction of air was manually
performed with the help of a tamper. The bags were
ready for use after 60 d.

Management of animals. A period of adaptation to
the management of 21 d was performed. The animals
grazed during the daytime between 6 and 8 h, in six
hectares of a mixture of improved grasses, associated
with herbaceous legumes. The hectares were divided
into eight paddocks of 0.75 ha, where the animals had
free access to water. In the afternoon, they moved to
independent pens, according to treatment. In the pens,
it was offered, forage and silage in a single feeder, both
products were mixed with distillery vinasse of Havana
Club rum, at a rate of 0.5 L.animal'.d"' and corn meal
(1 kg.animal').A total of 80 g of mineralized salts
were daily offered per animal and water ad libitum.
The weighing of the animals was carried out monthly
on a digital scale (CEMA model of Cuban manufacture
of 1 500 kg).

Measurements. The dry matter (DM) availability
of the grass was estimated, for which the methodology
described by Haydock and Shaw (1975) was used and
80 representative points were taken per paddock, with
the help of a 0.25 m? frame. The chemical composition
analyzes of crude protein (CP), dry matter of the foods
(DM) and silage acidity were performed according to
AOAC (1995), while the metabolizable energy was
estimated by the prediction equations, proposed by
Garcia- Trujillo and Pedroso (1989).

To samples taken at random, in each bag of silage the
temperature was determined with the help of a digital
thermometer (Infrarot-Thermometer ScanTemp 333,
TFA), the odor and texture. By means of offer - rejection,
the DM intake was determined. The average daily gain
(ADG) and the weight gain in (WG) were calculated. For
the calculation of food balance exercises, DM intake was
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finca experimental “Cebadero Ayala”, perteneciente al
Instituto de Ciencia Animal (ICA) durante el periodo
poco lluvioso, enmarcado entre noviembre-mayo. Se
utilizaron 16 bovinos machos, sin castrar, con peso vivo
inicial de 324 + 7.50 kg, de un grupo genético mestizo
lechero (5/8Holstein x 3/8 Cebu) en la fase de finalizacion.

La variante de manejo utilizada consistio en pastoreo
diurno y encierro nocturno, con suplementacion de forraje
fresco o un ensilado compuesto por CT-115, moringa,
boniato y el aditivo microbiano VITAFERT® (1 L por cada
100 kg de materia fresca). Los animales se distribuyeron
en dos grupos de ocho, segin disefio completamente
aleatorizado con los siguientes tratamientos: I) pastoreo
y 4 kg.animal'.d!' de forraje fresco, II) pastoreo y
4 kg.animal'.d"! de ensilado.

Produccion del ensilado. El proceso de ensilado se
realizd previamente al estudio en areas experimentales
del ICA, segun los porcentajes de inclusion ajustados
por Rodriguez et al. (2017). Estos fueron mezclados
manualmente con ayuda de palas y se depositaron en bolsas
de plastico independientes con capacidad de 300 kg, donde
se realiz6 el proceso de compactacion y extraccion del aire
manualmente con ayuda de un pison. Las bolsas estuvieron
listas para su utilizacion transcurridos 60 d.

Manejo de los animales. Se realizé un periodo de
adaptacion al manejo de 21 d. Los animales pastaron
en el horario diurno entre 6 y 8 h, en seis hectareas de
una mezcla de gramineas mejoradas, asociadas con
leguminosas herbaceas. Las hectareas estuvieron divididas
en ocho cuartones de 0.75 ha, donde los animales tuvieron
acceso al agua a voluntad. En la tarde, se trasladaron
hacia corraletas independientes, segun tratamiento.
En las corraletas, se ofrecid, forraje y ensilado en un
solo comedero, ambos productos se mezclaron con
vinaza de destileria del ron Havana Club, a razon de
0.5 L.animal'.d"! y harina de maiz (1 kg.animal™).
Diariamente se ofrecieron 80 g de sales mineralizadas
por animal y agua a voluntad. El pesaje de los animales
se realizo con frecuencia mensual en una bascula digital
(modelo CEMA de fabricacion cubana de 1 500 kg).

Mediciones. Se estimo6 la disponibilidad de materia
seca (MS) del pasto, para lo que se utilizo la metodologia
descrita por Haydock y Shaw (1975) y se tomaron
80 puntos representativos por cuartén, con ayuda de un
marco de 0.25 m?. Los analisis de composicion quimica
de proteina bruta (PB), materia seca de los alimentos
(MS) y acidez del ensilado, se realizaron segin AOAC
(1995), mientras que la energia metabolizable se estimo
mediante las ecuaciones de prediccion, propuestas por
Garcia—Trujillo y Pedroso (1989).

A muestras tomadas al azar, en cada bolsa de ensilado
se determino la temperatura con ayuda de un termometro
digital (Infrarot-Thermometer ScanTemp 333, TFA), el
olor y textura. Mediante oferta - rechazo se determino
el consumo de MS. Se calculd la ganancia media diaria
(GMD) y el incremento de peso (IP). Para los ejercicios
de calculo de balance alimentario, se estimoé el consumo
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estimated, for which the tables showed by Martin (1981)
and the energy and protein requirements, according
to Martin and Palma (1999, 2017) for an estimated
average gain 700 g were used. The ratio crude protein
(CP): metabolizable energy (ME) of the contribution
was also estimated, according to the ADG achieved in
each treatment.
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de MS, para lo que se utilizaron las tablas presentadas
por Martin (1981) y los requerimientos de energia y
proteina, segin Martin y Palma (1999, 2017) para una
ganancia media estimada de 700 g. También se estimo la
relacion proteina bruta (PB): energia metabolizable (EM)
del aporte, segiin la GMD lograda en cada tratamiento.

Se realizo analisis de varianza y se aplicd una

Table 1. Chemical composition of foods (grasses, forage, silage and vinasse).

Indicators Grass Forage Silage Vinasse
DM % 33.11 (2.10)  35.10(1.10)  28.00(1.15) 15.10 (1.50)
CP gkg DM 90.00 (1.15) 65.50(2.01) 95.50(1.75) 131.12(1.21)

() Standard deviation

Analysis of variance was carried out and a multiple
comparison test was applied for the differences
between means, according to Duncan's test (1955). The
processing of the data was developed with the help of
SAS software (2013).

Results and Discussion

With respect to the silage bags used during the
experiment, the temperature data oscillated between
30-32 °C and the acidity maintained values close to 4,
which are among the parameters suitable for forages
silage (Garcia-Trujillo and Esperance 1979 and Reyes
et al. 2008). The silage bags showed pleasant odors
(never odor of tobacco, vinegar, ammonia or rot) and
a firm texture. This allowed an adequate conformation
of the obtained silage, with average CP values of 10 %,
unlike the control treatment. In this, the forage offered
did not exceed 7 % of CP. Regarding the control group
and silage, the average intake values were 95 % during
the research.

Table 2 shows the productive indicators evaluated
for live weight, ADG and WG. There was not
difference for the live weight indicators and neither
for the WG. However, a difference was observed
(P <0.01) between treatments for ADG. The animals
that had access to the silage reached an average 703g
of individual gain. Everything indicates that the
adaptation period influenced on the initial live weight
in both treatments, which conditioned, according to
the ADG, the weight gain and the final live weight
during the research.

The results of ADG in the treatment with silage
composed of CT-115, moringa, sweet potato and

prueba de comparaciéon multiple para las diferencias
entre medias, segun la décima de Duncan (1955). Se
desarrollo6 el procesamiento de los datos con ayuda del
software SAS (2013).

Resultados y Discusion

Con respecto a las bolsas de ensilado utilizadas
durante el experimento, los datos de temperatura
oscilaron entre 30-32 °C y la acidez mantuvo valores
cercanos a 4, los que estan entre los valores adecuados
para ensilados de forrajes (Garcia-Trujillo y Esperance
1979 y Reyes et al. 2008). Las bolsas de ensilados
presentaron olores agradables (nunca olores a tabaco,
vinagre, amoniaco o pudricion) y una textura firme.
Esto permitio una adecuada conformacion del ensilado
obtenido, con valores promedio de PB de 10 %, a
diferencia del tratamiento control. En este, el forraje
ofrecido no rebasé 7 % de PB. En relacion con el
grupo control y en el ensilado, los valores promedio de
consumo fueron de 95 % durante la investigacion.

Latabla 2 muestra los indicadores productivos evaluados
de peso vivo, GMD y el IP. No se encontro diferencia para
los indicadores de peso vivo y tampoco para el IP. Sin
embargo, se observo diferencia (P<0.01) entre tratamientos
parala GMD. Los animales que tuvieron acceso al ensilado
alcanzaron como promedio 703 g de ganancia individual.
Todo indica que el periodo de adaptacion influyo en el peso
vivo inicial en ambos tratamientos, lo que condiciond, de
acuerdo a la GMD, el incremento de peso y el peso vivo
final durante la investigacion.

Los resultados de GMD en el tratamiento con ensilado
compuesto por CT-115, moringa, boniato y VITAFERT®,
son los primeros indicadores productivos que se refieren

Table 2. Productive indicators of male crossbred dairy cattle in diurnal grazing and nocturnal

enclosure.
Variables Control Silage SE Value p
Initial live weight, kg 338.1 332.1 0.74 0.3300
Final live weight, kg 370.6 3743 0.58 0.4400
ADG, g 541.0 703.0 0.02 0.0100
WG, kg 32.5 422 0.09 0.1201

ADG: average daily gain; WG: weight gain
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VITAFERT®, are the first productive indicators that
are referred to in Cuba with crossbred dairy bulls. In
this study, an ADG higher than that reported by Diaz
et al. (2013), who reported 589 g during the growth
stage with crossbred Holstein x Cebu animals, 24 h
grazing in grasses associated with herbaceous legumes
and a ruminal activator. They were also higher than the
ADG reported by Iraola et al. (2016a), of 573 g and
622¢g, in the final phase of crossbred dairy males during
the dry season, with management variant consisting
of diurnal grazing (8 h) of grasses associated with
herbaceous legumes and nocturnal enclosure with
energy supplementation ( fresh whole sugar cane and
corn meal). Likewise, the ADG was lower than the one
obtained by Zea and Diaz (2011) in regions from Spain,
where they evaluated the capacity of some silages of
different forages with minimal supplementation of
concentrates, for the production of beef with different
genotypes.

Therefore, the ADG obtained with the management
variant showed above and this type of silage, mixed
with corn meal and vinasse, seems to be viable for
cattle males from dairy herds (Holstein x Cebu)
under production conditions. However, higher ADG
cannot be achieved without higher energy-protein
supplementation in their diet. This is due, among many
factors, to the grazing time, the grasses availability,
the percent of grass use and the caloric stress to
which these genetic groups could be subjected with
different management conditions, which differ between
production systems. The obtained results from ADG in
the silage treatment could also be associated with the
DM availability in the grasslands of 29 kg.day, the
quality and the DM intake of the silage.

Table 3 shows the energetic - protein food balances
and the total N ratio: ME of the contribution and
conversion of the ME and CP by treatment. The SDG
of LW in the silage treatment allowed covering the
nutritional requirements of CP and ME for an estimated
gain of 0.700 kg. However, in the control treatment it
was not possible to meet the requirements.
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en Cuba con toros mestizos lecheros. En este estudio,
se logré una GMD superior a la informada por Diaz et
al. (2013), quienes refirieron 589 g durante la etapa de
crecimiento con animales mestizos Holstein x Cebu,
pastoreo de 24 h en gramineas asociadas con leguminosas
herbaceas y un activador ruminal. También fueron
superiores a las GMD informadas por Iraola et al. (2016a),
de 573 gy 622 g, en la fase de finalizacion de machos
mestizos lecheros durante el periodo poco Iluvioso, con
variante de manejo consistente en pastoreo diurno (8 h)
de gramineas asociadas con leguminosas herbaceas y
encierro nocturno con complementacion energética (cafia
de azlicar integral fresca y harina de maiz). Asimismo, la
GMD fue inferior a la que obtuvieron Zea y Diaz (2011)
en regiones de Espafia, donde evaluaron la capacidad
de algunos ensilados de diversos forrajes con minima
suplementacion de concentrados, para la produccion de
carne vacuna con diferentes genotipos.

Por consiguiente, la GMD obtenida con la variante de
manejo indicada antes y este tipo de ensilado, mezclado
con harina de maiz y vinaza, parece ser viable para machos
vacunos provenientes de rebafios lecheros (Holstein x
Cebu) en condiciones de produccion. Sin embargo, no se
pueden lograr GMD superiores sin mayor complementacion
energética - proteica en su alimentacion. Esto obedece, entre
muchos factores, al tiempo de pastoreo, la disponibilidad
de pasturas, el por ciento de aprovechamiento de los pastos
y al estrés calorico a los que podrian estar sometidos estos
grupos genéticos con diferentes condiciones de manejo,
que difieren entre sistemas de produccion. Los resultados
obtenidos de GMD en el tratamiento con ensilado, también
pudieron estar asociados a la disponibilidad de MS en los
pastizales de 29 kg.dia™, la calidad y el consumo de MS
del material ensilado.

En la tabla 3 se reflejan los balances alimentarios
energético - proteicos y la relacion N total: EM del aporte
y conversion de la EM y la PB por tratamiento. La GMD
de PV en el tratamiento con ensilado permitié cubrir los
requerimientos nutricionales de PB y EM para una ganancia
estimada de 0.700 kg. Sin embargo, en el tratamiento
control no fue posible cubrir los requerimientos.

Table 3. Results of the food balance and the total N ratio: ME of the contribution and
conversion of the ME and CP in the diet of crossbred dairy bulls.

Category Control Silage
Intake, kg DM 8.85 8.85
Contributions ME, Mcal.day"! 18.10 19.25

CP, g 792.00 885.00
Requirements ME, Mcal.day"! 19.10 19.10

CP, g 875.00 875.00
Difference ME, Mcal.day"! (-1.00) 0.15

CP g (-83.00) 10.00
Ratio N: ME of the contribution, g. Mcal! 7.00 7.35
ME of the contribution. ADG™!, Mcal. g'! 0.03 0.02
CP of the contribution. ADG™, g. g'! 1.46 1.25
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The difference in the contribution of ME and CP of
the diets, in both treatments, could affect the total N:
DM (g Mcal') in the intake. A better ratio of 0.35 of
difference was observed in the silage treatment. This
also caused a lower total N ratio: ME of the contribution,
and could affect the conversion of the ME and CP, which
was observed in the control treatment, and could have a
direct impact on the obtained ADG.

These results confirm that in order to achieve
daily gains more than 700 g with grass grazing
variants associated with herbaceous legumes and
nocturnal enclosure, the nutritional balance of ME
and CP with a higher supplementation level should be
considered, which would allow a higher energy-protein
synchronization and a higher productive response.
Other factors that support the supplementation are the
short time of grazing that the animals have and the
energy expenditure in the search of grass during the
dry season, where the growth of tropical grasses was
affected and the availability of grasses was reduced
(Iraola et al. 2016b). However, it is necessary to
continue other studies to deepen the nutritional aspects
of different silages, which can increase the nutritional
quality and achieve a greater productive response
in animals, so that Cuban commercial livestock can
benefit.

It is concluded that the animals which intake silage
of CT-115, moringa, sweet potato and VITAFERT®
showed a favorable productive performance during
the evaluated period, with average daily gain of
703 g.
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La diferencia en el aporte de EM y PB de las dietas,
en ambos tratamientos, pudieron afectar la relacion N
total: EM (g. Mcal™) en el consumo. Se observo mejor
relacion de 0.35 de diferencia en el tratamiento con
ensilado. Esto provoco ademas, menor relacion N total:
EM del aporte, y pudo afectar la conversion de la EM
y la PB, lo que se observo en el tratamiento control, y
pudo incidir directamente en la GMD obtenida.

Estos resultados confirman que para lograr ganancias
diarias superiores a los 700 g con variantes de pastoreo de
gramineas asociadas con leguminosas herbaceas y encierro
nocturno, se debe considerar el balance nutricional de
EM y PB con un mayor nivel de suplementacion, lo
que permitiria lograr una mayor sincronizacion energia-
proteina y una mayor respuesta productiva. Otros factores
que apoyan la suplementacion son el poco tiempo
de pastoreo del que disponen los animales y el gasto
energético en la busqueda de pasto durante el periodo
poco lluvioso, donde el crecimiento de las gramineas
tropicales se afectd y se redujo la disponibilidad de
pastos (Iraola ef al. 2016b). Sin embargo, es necesario
continuar otros estudios para profundizar los aspectos
nutricionales de diferentes materiales de ensilados, que
puedan incrementar la calidad nutricional y lograr mayor
respuesta productiva en los animales, de modo que se
beneficie la ganaderia comercial cubana.

Se concluye que los animales que consumieron
ensilado de CT-115, moringa, boniato y VITAFERT®
presentaron un comportamiento productivo favorable
durante el periodo evaluado, con ganancia media diaria
de 703 g.
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