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ABSTRACT
Background: Ovines will contribute with al larger share in the Cuban diet. However, the current productive results
are far from their real potential. The aim of the study was to evaluate the productive performance of growing female
Pelibuey ovines confined to pens with raised flooring or under restricted grazing.
Methods: A 60-day experiment was conducted on El Hoyo ovine farm at UEB (Basic Production Unit) Maraguan,
municipality of Jimaguayu, Camaguey Cuba. Overall, forty 6-month old female Pelibuey ovines, 16+0.5 kg LW,
were chosen and split in two treatment groups, stabling in raised flooring and semi-stabling, with grazing on native
graminaceae, following a randomized design. Analysis of covariance considered the initial weights as covariable,
which were adjusted to 16.663 kg. The animals were weighed every 30 days, and daily weight gains were estimated.
Results: The group lodged in the pens with raised flooring achieved final weights and gains above (P <0.01) the
grazing group (24.39 kg and 0.150 kg, 22.34 kg, and 0.099 kg, respectively). Food conversion of the penned animals
was also higher (8.9 vs 11.4 kg of DM/kg of gain).
Conclusions: The performance of growing Pelibuey females confined to pens with raised flooring (wooden floor-
boards) was higher concerning weight at 60 days, mean daily gain, and conversion of foods served in the trough,
than the animals with restricted grazing.
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INTRODUCTION

In Cuba, the need to increase food production continues to be a government’s concern, and the agricul-
tural sector has been given full responsibility to address this issue (Plaza, 2009).

Some of the alternatives implemented to raise the contents of animal protein in human consumption in-
clude the development of tropical or hair ovine herds, which, according to CENCOP (2016), has seen a
national annual growth of 5%. This species have a number of characteristics that make it ideal to achieve
such purposes (Zervas and Tsiplakou, 2011).

According to Herrera, Jordan, and Senra (2010), a large part of ovine production in Cuba is developed
under unsafe or intermediate conditions in terms of management and nutrition. Therefore, the indicators
found in most herds are far from the true potential of the species. Weight gains rarely go over 0.08 kg dai-
ly live weight, in contrast to the results of other areas, with 0.1 kg gain/animal/day, using diets based on
forages, and some supplementation (Ganzéabal, 2013).

Besides, female growth retardation is another aspect to consider, which increases during that period until
incorporation, along with calving losses per female. Obviously, to increase the production of sheep for
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slaughtering, it is important to have breeding animals in good body conditions, and to shorten the period
until incorporation to reproduction, seeking high natality and survival of the offspring (Perén, 2005).

As part of stabling systems, pens with raised flooring (wood floorboards) are used in several regions of
the world (Febles, 2010). These facilities allow animals to stay in a healthy environment, with little expo-
sure to parasites, protected prom predators, little energy consumption, and proper microclimate, through-
out the year (Lupton et al., 2007).

The raised flooring system was conceived to breed and fatten sheep for slaughter, though it can also be
used for faster growth of young females, in order to breed animals with optimal conditions for reproduc-
tion, according to the standards for Pelibuey. Such reports have been made in Argentina by, Giraudo, Vil-
lar, and Villagra (2014).

Accordingly, the aim of the study was to evaluate the productive performance of growing female
Pelibuey ovines confined to pens with raised flooring (wood flooboards) or under restricted grazing.

MATERIALS AND METHODS
Location, soil, and climate

The experiment was done at EI Hoyo ovine farm, from Maraguan Basic Production Unit (UEB), Com-
pany for the Protection of Wildlife, in the province of Camaguey. It is located between 21°, 03’ north lati-
tude, and 77°, 6167 west longitude, km 9 Cuarto Anillo Road, West Carretera Central, municipality of
Jimaguayu. The predominant soils are brown with carbonates, agroproductive category No. 4 (INSMET,
Camaguey, 2014). The climate is interior savanna with seasonal moistening. The precipitations are within
1 200-1 300 mm, 70-75% occurring in the rainy season. The maximum temperature varies between 30.7
and 32.2 °C (INSMET, Camagiey, 2014).

Experimental procedure

The experiment was conducted January through March, 2018, and lasted 67 days. Following identifica-
tion, 40 six-month old growing Pelibuey females weighing 16 + 0.5 kg, were chosen. They were distribut-
ed in two groups (treatments), one of them was confined to a pen with raised flooring made of rustic
wood, including the floor (floorboard), and the other was kept on a concrete floor pen, with grazing for
four to five hours, starting at 9 am.

The raised-flooring pens were 20 m?, and the vital space was 1 m?animal, inside a house with thatch
roofing. Both the walls and floor were made of hardwood, 1 m high from the ground. The troughs were
placed outside the pen, and both pens offered 0.5 m/animal of free space.

The females in the group with restricted grazing were lodged in a pen with concrete floor (20 m?), inside
a house with thatch roofing. The vital space comprised 1 m?/animal. The troughs were 30 cm high, guar-
anteeing 0.5 m/animal.

The two groups of females received a similar ration twice a day. The group under restricted grazing was
fed before grazing (9:00 am), and in the afternoon, upon gathering (3:00 pm). The animals on the raised
flooring were given their rations at 9:00 am and 4:00 pm. The ration consisted in 300 g of commercial
feed, King Grass (Pennisetum purpureun Schumach), hay from graminaceae, and mineral and common
salt ad libitum; the grazing animals also fed naturalized pasture. The quality of the drinking water was ad-
equate, and it was freely available.

The enclosure for restricted grazing was 2.5 ha, and the stocking rate was 8 animals/ha. The grass was
naturalized, with predominance of hurricane grass (Botriochloa pertusa L.), with some infestation of smut
grass (Sporobolus indicus L.), and only one tree for shade (Guazuma ulmifolia Lam).

The adaptation period was one week. A 50 kg ZalterR dynamometer scale with 0.2 kg accuracy was
used. Weighing was performed on days 0, 30, and 60 early in the morning, before feeding.
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The consumption of food in the pens was based on DM from samples of food dried in a stove, at 38 °C,
for 48 h. The foods were weighed at supply, then the leftovers were weighed. Measurements were made
twice during the experiment. Grazing consumption was estimated according to Pérez-Infante (2013). Food
conversion was estimated through the ratio between the gain during the whole stage and the consumption
of foods in the pens.

Statistical analysis

Data normality was checked through the Kolmogorov-Smirnov test. A completely randomized experi-
mental design, and analysis of covariance was performed to contrast the response variables, where the ini-
tial weights were considered covariables, and were adjusted to 16.66 kg. SPSS, 21 for Windows (2012)
was used.

RESULTS AND DISCUSSION

The weights and gains of the two groups underwent significant differences (P<0.01), more favorable to
the animals confined in the raised-flooring pen (Table 1).

Table 1. Live weight and gains of growing Pelibuey females confined in pens with raised flooring and restric-

tive grazing
Indicators Stage Grazing SE Sig.
Final live weight (kg) 24.39 22.34 0.214 Fx
Daily gain (kg/day) 0.150 0.099 0.080 ekl
The covariable in the model was evaluated as follows: starting weight=16.663 kg.

*** P<0.01

The weight gains achieved in the two treatments were higher than the reports of Fonseca (2004) in graz-
ing ovine herds in the province of Granma, with gains above 100 g/day, and those reported by Holguin
(2018) in confined sheep, on Cenchrus purpureus and Tithonia diversifolia forrage.

The weight increase response achieved was positive, which corroborates the merit of raised-flooring
pens for fattening, growing, decreasing parasitic infestations (Escalera et al., 2017), and enhancing food
consumption and final product quality of the confined animals (Mufioz-Osorio et al., 2015). This, howev-
er, is an important modification in animal habitat, especially ovines, which are well adapted to grazing,
and must change their behavior to a large extent (Bianchi and Gaibotto, 2005).

Regarding consumption and conversion of foods supplied in the pens, no differences were observed in
the former, but in the latter, toward the raised floorboard (P<0.001), which leads to a more efficient use of
foods supplied to the animals kept in raised flooring pens (Table 2).

Table 2. Consumption and conversion of foods supplied in the pen containing growing Pelibuey fe-
males confined in pens with raised flooring and restrictive grazing

Indicators Stage Grazing SE Sig.
DM consumption (kg) 0.83 827.80 4.359 NS
Conversion (kg DM/Kg gain) 8.9 11.1 0.484 ol

*** P<0.001; NS not significant

In Colima, Mexico, Alvarez (2003) reported more favorable conversions when they evaluated the inclu-
sion of guanacaste meal (Enterolobium cyclocarpum Jacq. Griseb) during the growth of confined ovines.
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Possibly, this behavior is associated to comfort conditions offered to the animals by the wood floor-
board, namely, better hygiene conditions, reduction of caloric stress, and less parasitic infestation, along
with a reduction of energy expenses with the suppression of grazing.

The consumption of the two treatments were lower than the ones found by Gonzalez-Gardufio, Torres-
Hernandez, and Arece-Garcia (2011), in male Pelibuey ovines fed Taiwan grass (Pennisetum purpureum)
and coconut (Cocos nucifera), or cajan pea (Cajanus cajan), reaching 0.95 and 0.88 kg DM/day, respec-
tively. However, in the same experiment, the females reached consumption below the ones in this study
(0.79 and 0.71 kg/day in the two treatments above).

Moreover, Fonseca (2004) reported higher consumption values in Pelibuey ovines, when different levels
of energy concentration were compared, and even the lowest concentration produced values above the
values in this research (0.90 kg DM/animal/day).

According to Lyons and Forbes (1990), sheep have the higher nutritional requirements per kg of live
weight than cattle and buffaloes. These small ruminants choose some forages in particular, which allow
them to meet all their requirements, and also they tend to use plants or parts of plants to make digestion
faster. Quickly digested forages go fast through the digestive tract, causing an increase in consumption.

The outcome of this experiment is important to guarantee females with adequate breeding weights be-
fore one year of age, as well as the phenotypic traits that allow mating with thoroughbred studs from other
more meat-producing breeds, like Dorper and Katadin (Vazquez et al., 2011). The aim is to make use of
available capacities at certain moments of the year, when male availability for fattening is low, so a larger
number of growing females could guarantee proper development for reproduction.

Another possibility would be improving the females not chosen for reproduction (rejects), which might
be sold for slaughter at better prices. Consequently, daily gains and final weight would have to be evaluat-
ed to avoid fatty carcass, since females tend to accumulate fat faster than males (Fonseca, 2004).

CONCLUSIONS

The performance of growing Pelibuey females confined to pens with raised flooring was higher than in
the animals with restricted grazing on natural graminaceae, especially in terms of weight, mean daily gain,
and conversion of foods supplied in the pen.

REFERENCES

Alvarez, G. (2003). Ganancia de peso, conversion y eficiencia alimentaria en ovinos alimentados con fruto (semilla
con vaina) de parota Enterolobium cyclocarpum) y pollinaza. Veterinaria Mexicana, 34(1), 27-30.

Bianchi, G. y Gaibotto, G. (2005). Bienestar animal en ovinos a nivel de productor, transportista y frigorifico y
repurcusiones en la calidad de la canal. REDVET, 6(9), 31-37.

CENCOP (2016). Boletin estadistico anual sobre el comportamiento del rubro. La Habana, Cuba: Oficina Nacional
de Estadistica e Informacion.

Escalera, F., Benjamin, F., Avila, F., Loya, J., Martinez, S., Salgado, M. y Gémez, A. (2017). Uso del piso de rejilla
como método fisico de control de parasitos gastrointestinales en corderos recién destetados. Investigacion y
Ciencia de la Universidad Autonoma de Aguascalientes, 72(1), 12-19.

Febles, M. (2010). Ceba estabulada de carneros. Camagliey, Cuba. Retrieved on May 25, 2018, from:
http://www:.triplem.icrt.cu/index.php?option=com_content&view=article&id=1331&It

Fonseca, N. (2004). Alternativas alimentarias para ovinos y caprinos mas usadas en las zonas orientales de Cuba.
Memorias Curso-Taller Iberoamericano Sistemas de Alimentacion Sostenible para ovinos y caprinos, Ciego de
Avila, Cuba.

Ganzabal, A. (2013). Impacto productivo y econémico del uso de materiales prolificos en la produccién de corderos.
Seminario de Actualizacion Técnica: Produccidn de carne ovina de calidad, Uruguay, INIA.

Giraudo, C. G., Villar, M. y Villagra, S. (2014). Engorde de ovinos y caprinos a corral. San Carlos de Bariloche,
Rio Negro. Ministerio de Agricultura, Ganaderia y Pesca. Retrieved on March 20, 2018, from:
http://www.produccion-animal.com.ar/produccion_ovina/produccion_ovina_carne/85-Engorde_ovinos.pdf

Gonzalez-Gardufio, R.; Torres-Hernandez, G. y Arece-Garcia, J. (2011). Ganancia de peso de ovinos alimentados
con pasto Taiwan (Pennisetum purpureum) suplementados con diversas fuentes de proteina. Avances en Investi-
gacion Agropecuaria, 15(3), 3-20.

Journal of Animal Production, 31 (3), https://revistas.reduc.edu.cu/index.php/rpa/article/view/e3231



C. Sanchez, L. M. Curbelo; Anisia Pérez, Anneiris Guerra, Celida Lezcano, E. Vidal, O. Albornoz

Herrera, J., Jordan, H. y Senra, A. F. (2010). Aspectos del manejo y alimentacion de la reproductora ovina Pelibuey
en Cuba. Revista Cubana de Ciencia Agricola, 44(3), 211-219.

Holguin, V. (2018). Consumo voluntario y ganancia de peso en corderos alimentados con ensilaje de Cenchrus pur-
pureus Schum y Tithonia diversifolia. Revista de Investigaciéon Agraria y Ambiental, 9(2), 181-192.

INSMET (2014). Caracterizacion climatica del municipio Jimaguayu. Informe Proyecto Bases Ambientales para la
Sostenibilidad Alimentaria Local. (BASAL). Instituto de Meteorologia, Camagtiey, Cuba.

Lupton, C. J., Huston, J. E., Craddock, B. F., Pfeiffer, F. A. y Polk, W. L. (2007). Comparison of three systems for
concurrent production of lamb meat and wool. Small Ruminant Research, 72(2-3), 133-140.

Lyons, R. y Forbes, T. (1990). Entendiendo el consumo de los animales en pastizales. Agricultural Communications,
El Sistema Universitario Texas A&M. Retrieved on May 25, 2018, from: http://texaserc.tamu.edu.

Mufioz-Osorio, G., Aguilar, A., Sarmiento, L., Wurzinger, M. y Gutiérrez, G. (2015). Factores que influyen sobre
algunas variables productivas en corderos finalizados en corrales elevados con piso de rejilla. Revista Electrdnica
Nova Scientia, 15(3), 1-10.

Pérez-Infante, F. (2013). La carga animal: factor decisivo en el manejo de los sistemas de produccion en pastoreo.
Revista ACPA, 2(1) 23-25.

Peron, N. (2005). Caracteristicas reproductivas del ovino Pelibuey en Cuba. Revisién bibliogréafica. Ciencia y
Tecnologia Ganadera, 4(1), 1-22.

Plaza, J., Martinez, Y. e Ibalmea, R. (2009). Manejo del alimento fibroso en la alimentacién de terneras de reposi-
cién. Revista Cubana de Ciencia Agricola, 43(1), 19-22.

Véazquez Soria, E. T., Partida de la Pefia, J. A., Rubio Lozano, M. y Méndez Medina, D. (2011). Comportamiento
productivo y caracteristicas de la canal en corderos provenientes de la cruza de ovejas Katahdin con machos de
cuatro razas carnicas especializadas. Revista mexicana de ciencias pecuarias, 2(3), 247-258.

Zervas, G. y Tsiplakou, E. (2011). The effect of feeding systems on the characteristics of products from small
ruminants. Small Ruminants Res, 10(1-3), 140-149.

Received: 1-15-2019
Accepted: 6-3-2019

AUTHOR CONTRIBUTION

Author participation included the following: Conception and design of research: CSF, LCR, PCA, AGA;
data analysis and interpretation: CSF, LCR, CLO, EVA, OA; redaction of the manuscript: CSF, LCR,
PCA, AGA.

CONFLICTS OF INTEREST
None

Journal of Animal Production, 31 (3), https://revistas.reduc.edu.cu/index.php/rpal/article/view/e3231



