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Ganancia de peso, conversion y eficiencia alimentaria en
ovinos alimentados con fruto (semilla con vaina) de parota
(Enterolobium cyclocarpum) y pollinaza*

Weight gain, feed conversion and efficiency in sheep fed
with parota tree (Enterolobium cyclocarpum) fruit (seed and
pod) and poultry manure*

Guadalupe Alvarez Morales**
Lucas Melgarejo Velasquez**
Yolanda Castafieda Nieto**

Abstract

This experiment was carried out at the San Luis Acatlan municipality, near the coast of the state of Guerrero,
Mexico, under Awo climate conditions, at 250 m above sea level, 26°C temperature and 600 cubic centimeters
of annual rainfall. Weight gain, feed conversion and feed efficiency in Pelibuey ewes were used to measure
effects of: 30% “parota” (Enterolobium cyclocarpum)fruit (seed and pod); 30% chicken manure; and 15% parota
fruit plus 15% chicken manure rations fed ad libitum. The remainder of the feed rations were completed by
70% grain corn and up to 20% corn stover. Crossed latin square statistical analysis for the three treatmentsand
nine repetitions were used. The experiment lasted 75 days, divided in three periods of 25 days each and a 15
day adaptation period between each. Results obtained were as follows: total weight gain, 86.0, 74.0 and 111.1
kg; feed conversion, 7.47, 10.35 and 7.97 kg; feed efficiency 147, 120 and 144 g for each of the feed rations,
respectively. No statistically significant differences (P > 0.05) were found. Results of this study indicate that
30% parota fruit, 30% chicken manure and acombination of both in the feed ration, fed to Pelibuey ewes, does
not decrease feed efficiency parameters.

Keywords: PELIBUEY SHEEP, EnTeroLosium cycLocArRPUM, CHICKEN BY-PRODUCTS, WEIGHT GAIN,
FEED CONVERSION, FEED EFFICIENCY.

Resumen

El experimento se realizé en la costa chica de estado de Guerrero, México, en el municipio de San Luis Acatlan,
en un clima Awo, a 250 msnm, a 26°C y 600 mmppa, con objeto de medir ganancias de peso (GP), conversion
y eficiencia alimentaria (CAy EA) en corderas Pelibuey, bajo tres tratamientos alimentarios ad libitum: a) 30%
defrutode parota (semillay vaina) (Enterolobium cyclocarpum), b)30% de pollinaza, y ¢)mezcla (15% fruto de
parota—semilla'y vaina— y 15% pollinaza), con 70% de grano de maiz en a), b) y ¢), y hasta 20% de rastrojo
de maiz en ladieta. Se us6 un disefio experimental de cuadrado latino cruzado para tres tratamientos y nueve
repeticiones. La fase experimental fue de 75 dias, dividida en periodos de 25 dias cada uno y 15 dias de
adaptacion entre tratamientos. Se obtuvieron los siguientes resultados: GP total: 2.55, 2.21, 3.40 kg; GP diaria:
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86.0,74.0,y111.1g; CA: 7.47,10.35y 7.97 kg; EA: 147,120y 144 g. No se encontraron diferencias significativas
(P = 0.05). Se concluy6 que bajo las condiciones de este estudio, 30% de fruto de parota, pollinaza, o la mezcla
de ambas en el concentrado, pueden usarse para alimentacion de ovejas Pelibuey, con ganancias moderadas.

Palabras clave: OVINOS PELIBUEY, PAROTA (EnTeroLoBIUM cycLOCARPUM), POLLINAZA, GANANCIA
DE PESO, CONVERSION ALIMENTARIA, EFICIENCIA ALIMENTARIA.

Introduction

for forage production and, therefore, for ani-

mal production, they have limited producti-
vity due to the seasonality of forage production and
the use of extensive production schemes. In these
areas there is mainly cattle and sheep farming, which
holds its own against other activities, such as agricul-
ture, for the production of meat and milk on seasonal
foraging. However, the dry season is critical since
there is very little forage storage and silage, and, as
such, animals show severe nutritional deficiencies
during this season.! In Mexico it is commonplace to
observe native species of trees that remain covered in
foliage and fruit during the dry season when they
could quite readily be used as feed.? Among these is
the “parota” (Enterolobium cyclocarpum)tree whichis
20 to 30 m tall,®* and has multiple uses, which include
the use of the foliage and fruit (seed) as complemen-
tary protein and energy sources.*®

In april and june this plant releases fruits (seed
wrapped in their pod) that are consumed by rumi-
nants, though the majority of the seed is excreted
complete due to the protective cuticle that surrounds
it.5 Ithasbeenfoundthatthis plant hasan annual fruit
production of 725 kg per tree and the following nutri-
tional composition: 90.5% dry matter (DM) for the
complete fruit, and for the seeds and pods separately,
crude protein (CP) levels of 17.2%, 22.3% and 11.2%,
as well as 10.3%, 9.3% and 12.0% of crude fiber (CF),
respectively; with total digestible nutrients (TDN) for
cattle 0f 65.8%, 90.1% and 54.7%. Velasco et al.” report
that the DM portion of the seed and pod have CP
concentrations of 22.8% and 31.1%, CF concentra-
tions of 13.27% and 15.84%, with nitrogen-free ex-
tracts (NFE) totaling 57.3% and 64.9%, ether extract
(EE) of 3.7% and 2.37%, and metabolizable energy
(ME) of 2.7 and 1.6 Mcal, respectively, such that the
complete fruitcan have more than 22% of protein and
2.5 Mcal of ME per kg.”

Furthermore,ithasan invivodigestibility 0f69.47%.8
The seed represents 35.6% of the total fruit, while the
podrepresents63.1% and the pedicle (foot) only makes
up 1.25%.5 Studies using Pelibuey sheep did not find

T hough the dry tropics have a great potential

40

Introduccion

paralaproduccién de forraje, y, por tanto, parala
produccién animal, tiene limitada productividad
debido a la estacionalidad en la produccion de forrajes y
el uso de sistemas de produccion extensivos, donde a la
pardeotrasactividadescomolaagricultura, enlaganade-
ria destaca la cria y utilizacion de los ganados bovino y
ovino, para la produccién de carne y leche en pastoreo
estacional; sin embargo, los meses de sequia son criticos
por la escasa practica de almacenamiento de forraje ensi-
lado o henificado, presentandose en los animales defi-
ciencias nutricias graves durante esta época.! En México
es comun observar especies nativas de arboles que per-
manecen con follaje y frutos durante la sequia que pue-
den utilizarse para la alimentacién animal en este perio-
do2Entreaquéllosestalaparota (Enterolobiumcyclocarpum,),
arbol de 20-30 m dealtura,®con multiples usos, entre otros
el follaje puede ser utilizado como forraje y el fruto
(semilla) como complemento proteinico y energético.*®
A esta planta entre abril y junio se le desprenden los
frutos (semillas envueltas en su vaina), que son consu-
midos por los rumiantes, pero la mayor parte de las
semillas son excretadas completas, debido a la cuticula
protectora que las envuelve.® Por otro lado, se ha obser-
vado que esta planta tiene una produccion anual de
fruto de 725 kg por arbol, con la siguiente composicién
nutricia: 90.5% de materia seca (MS) para el fruto com-
pleto, paralas semillasy vainas por separado; niveles de
proteina cruda (PC) de 17.2%, 22.3% y 11.2%; y 10.3%,
9.3%y 12.0% de fibra cruda (FC), respectivamente; con
untotal de nutrimentos digestibles (TND) para bovinos
de 65.8%, 90.1% y 54.7%. Mientras que Velasco et al.’
informan que la MS de la semilla y la vaina tienen
concentraciones de 22.8% y 31.1% de PC, 13.27% y
15.84% de FC, 57.3% y 64.9% de extracto libre de nitro-
geno (ELN), 3.7%y 2.37% de extracto etéreo (EE), 2.7y
1.6 Mkcal de energia metabolizable (EM), respectiva-
mente, por lo que el fruto completo puede contener mas
de 22% de proteina y de 2.5 Mcal de EM por kg.”
Porotrolado, tiene unadigestibilidad invivode69.47%,®
y se encontrd que de todo el fruto la semilla representa
35.6%, la vaina 63.1% Yy el pedicelo (pata) 1.25%.° En
borregas Pelibuey no se encontraron diferencias estadis-
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statistical differences in voluntary consumption or
apparent digestibility for the pod, seed or fruit (seed
and pod), but there were differences for CP digestibil-
ity, being 79.3% for the seed and 58.8% for the fruit
pod.® When sheep were fed with diets containing 30%
pasture and 0%, 12%, 24% and 36% “parota” fruit, DM
consumption totaling 5.1% of live weight, 229 g/day
weight gain (WG) and 49.5% carcass yield, were ob-
tained, in all treatment modalities.™

Another study that measured sheep voluntary con-
sumption and digestibility of isoproteic diets with 0%,
12%, 24%, 36%, 48% and 60% “parota” fruit, registered
a greater digestibility with lower levels of fruit (0%,
12% and 24%), with an average 61% and 58% DM.
There were no differences (P > 0.05) between treat-
ments in either WG or feed conversion (FC), which
were, on average, 127 g/day and 9.84 kg, respectively.
Itwas concluded thatthere washigh DM consumption
up to the 48% level of fruit, but negative digestibility
with levels greater than 24%."

Upon evaluating digestibility and the pattern of
ruminal fermentation in mixed-breed sheep using two
treatments, one with 15.55% and the other with 31.11%
of “parota” pod, DM digestibilities 0f 54.9% and 58.6%,
respectively, were obtained. In the same study, 103.90
g of DM consumption per kg of live weight, daily WG
of 92 and 80 g per day, and a FC of 13.2 and 13.5,
respectively, were obtained. Concluding, therefore,
that the “parota” fruit, at levels of up to 31% allows
elevated DM consumption, but that its digestibility is
negatively affected at higher inclusion levels. This
makes it likely that “parota” contains factors that limit
protein digestion and feeding behavior in sheep when
itis included in high levels in the diet.?2

Another study, aimed at evaluating three levels of
“parota” fruit inclusion in diets for Pelibuey sheep
during growth, used three diets containing 20%, 40%
and 60% “parota” fruit along with five hours of graz-
ing. There were no significant differences between
treatments for daily weight gain, obtaining levels of
0.112,0.132 and 0.159 kg per day, respectively. Volun-
tary consumption increased along with increased in-
clusion of “parota” inthe diet, being 0.458 kg per day in
the 60% diets, and 0.167 and 0.330 kg for the 20% and
40% diets, respectively.®®

On the other hand, bird manures are considered to
be adequate ingredients for ruminant diet formula-
tion, given their 3% to 6% nitrogen content. These
ingredients have the following values: 89% DM, 16.5%
CF, 1.9% EE, 29.7% NFE, 26.1% CP, 2% calcium and
1.6% phosphorus.

A study designed to determine adequate levels and
combinations of chicken manure and molasses mix-
tures for Pelibuey sheep used combinations of 15:25,
20:20 and 25:15 of chicken manure:molasses, respec-

ticas en consumo voluntario y digestibilidad aparente de
la vaina, semilla y fruto (semilla con vaina), pero si en la
digestibilidad de PC,con 79.3%en lasemilla, contra58.8%
en la vaina del fruto.® Cuando se alimentaron borregos
condietasde 30%de pastoy unconcentradocon 0%, 12%,
24%y 36% del fruto de parota, se logrounconsumode MS
de5.1% del peso vivo, ganancia de peso (GP) de 229 g por
diay rendimiento de la canal de 49.5%, similar en todos
los tratamientos.™?

En otro trabajo, al medir en ovinos el consumo
voluntario y la digestibilidad en dietas isoproteinicas
con 0%, 12%, 24%, 36%, 48% y 60% de fruto de parota,
se registro una digestibilidad mayor con niveles mas
bajos 0%, 12% y 24%, con promedios de 61% y 58% de
MS. No hubo diferencia entre tratamientos (P > 0.05)
en GP y conversion alimentaria (CA); resultaron en
promedio 127 g por diay 9.84 kg. Se concluye que hasta
48% permitio consumos elevados de MS, pero digesti-
bilidad negativa con niveles superiores a 24%.%

Al evaluar la digestibilidad y patrén de fermentacion
ruminal en borregos criollos, utilizando dos tratamientos
con 15.55% y 31.11% de vaina de parota, se observé una
digestibilidad de 54.9%y 58.6% de MS, respectivamente,
y un consumo de 103. 90 g de MS por kg de peso vivo, GP
diaria de 92 y 80 g por dia; y una CA de 13.2 y 135,
respectivamente. Se concluye que el fruto de parota en
niveles hasta de 31%, permiten consumos elevados de
MS; sin embargo, la digestibilidad de la dieta se afecta
negativamente con niveles superiores, por lo que es
probable que la parota contenga factores que limiten la
digestion de la proteinay el comportamiento alimentario
de los borregos cuando se incluye a niveles elevados.'?

En otro estudio con el fin de evaluar tres niveles de
fruto de parotaen borregas Pelibuey en crecimiento, se
emplearon tres dietas con 20%, 40% y 60% de fruto de
parota, respectivamente, y cinco horas de pastoreo. No
se observaron diferencias significativas entre trata-
mientos paralaganancia diaria de peso, siendo ésta de
0.112, 0.132 y 0.159 kg por dia, respectivamente. Con
relacion al consumo voluntario, se observé que éste fue
mayor amedida que aumentaba lainclusién de parota
en ladieta, siendo de 0.458 kg por dia para la dieta con
60% de parotay de 0.167 y 0.330 para las dietas de 20%
y 40%, respectivamente.®®

Por otro lado, las excretas de aves se consideran
como ingredientes adecuados para utilizarse en la for-
mulacién de dietas para rumiantes, por su contenido
de 3% a 6% de nitrégeno, observandose en la pollinaza
los siguientes valores: MS, 89%; FC, 16.5%; EE, 1.9%;
ELN, 29.7%; PC, 26.1%; calcio, 2%; y fosforo, 1.6%.

En un estudio con el fin de determinar los nivelesy
combinacionesadecuadas de unamezclade pollinaza-
melaza en dietas para ovinos Pelibuey se usaron com-
binaciones de 15:25, 20:20 y 25:15 de pollinaza:melaza,
respectivamente, registrandose GP de 73 g a 132 g por
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tively. Weight gains of 73 to 132 g per day were ob-
tained, noting significant differences for WG by treat-
ment, but not for voluntary consumption or FC. It was
concluded that the most recommendable mixture was
15:25%.%

Other authors have compared WG and FC in two
different systems: extensive roaming-grazing and a
low-cost diet for stabled mixed-breed sheep. They
used 30 animals in the stabled model, who received
50% oat hay, 30% chicken manure, 20% molasses and
mineral salts, compared against ten animals that had
not been weaned in a roaming-grazing model. Total
and daily weight gains were: 30.1 kg, 0.052 kg and
37.93 kg and 0.165 kg, for grazing and stabled lambs,
respectively; while FCwas 16.75and 10.77 kg, respec-
tively. Therefore, stabled lambs reached a greater
weight sooner.

In general, the desired slaughter weight for lambs
from meat-producing specialized breeds is 45 kg,
whichisusually reached ataround six or seven months
of age using high quality forage and concentrates.*
However, in Mexico, sale age is usually between sev-
en and nine months of age, at a weight of 35 to 40 kg,
when using mixed-breed animals or hybrids of the
specialized breeds.'”

The objective of this study was to evaluate the use of
chicken manure and “parota” (Enterolobium cyclocar-
pum) fruit (seed and pod) asan alternative feedingand
production scheme for sheep, so as to determine its
productive efficiency and the efficientand rational use
of feed resources available in the dry tropical area of
Mexico. This is important since in Mexico, as in other
countries, there are a number of animal sub-products,
of low cost, as well as non-conventional forage materi-
als such as the “parota” fruit, which could be used as
animal feed.

Material and methods

The study was carried out near the coast of Guerrero,
Mexico, in the municipality of San Luis Acatlan, loca-
tedat16°48’ north latitude and 98° 44’ west longitude,
260 m above sea level, with an average annual tempe-
rature of 26°C and 600 mm of annual rainfall; being an
Awo climate which is hot sub-humid, has a rainy
seasoninthesummerandaprolonged dry spellinthe
winter.®

Nine Pelibuey 60-day-old female lambs with an
average weight of 16 kg were distributed into groups
containing three animals each and were then placed in
individual pens. Three isocaloric and isoproteic diets
were used: a)30% raw, ground “parota” (Enterolobium
cyclocarpum) fruit (seed and pod)*; b) 30% chicken
manure; and c)a mixture of 15% “parota” fruitand 15%
chicken manure (Table 1). All the diets contained 70%
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dia, se encontraron diferencias significativas por trata-
miento para la GP, pero no asi para consumo volunta-
rioy CA. Se concluyé que la combinacion mas reco-
mendable de pollinaza-melaza fue de 15:25%.%

Otros autores al comparar la GD y CA entre un
sistema de pastoreo extensivo trashumante y alimen-
tacidn enestabulacién con dietade bajo costoen corde-
ros criollos, encontraron que 30 se alimentaron con
50% de avena henificada, 30% de pollinaza, 20% de
melaza y sales minerales y 10 se mantuvieron sin
destetar y bajo un sistema de pastoreo extensivo tras-
humante. Las ganancias totales y diarias fueron 30.1
kg, 0.052 kg y 37.93 kg y 0.165 kg para los corderos en
pastoreo y estabulados, respectivamente, la CA fue de
16.75 y 10.77 kg. Asi, los corderos en estabulacion
alcanzaron mayor peso en menor tiempo.*

Como regla el peso para abasto de corderos de razas
especializadas paracarnees preferentemente de45kgalos
seis y siete meses de edad, con forraje de alta calidad y
concentrados;!® peroen Méxicolaedadalaventaesdesiete
anueve meses, con peso de 35a40kg o menosenanimales
criollos o hibridos de estas razas especializadas.*

El objetivo de este estudio fue evaluar el uso de la
pollinazay fruto (semilla con vaina) de parota (Enterolo-
bium cyclocarpum)como unaalternativa en laalimenta-
cion y comportamiento productivo de los ovinos, para
elevar la eficiencia productivay el uso eficiente y racional
de estos recursos alimentarios en zonas de trépico seco,
ya que México como otros paises cuenta con subproduc-
tosanimales de bajo costo, ademas de recursos forrajeros
no convencionales como el fruto (semilla con vaina) de
parota, aprovechables en alimentacion animal.

Material y métodos

Elexperimentoserealiz6 enlacostachicadel estado de
Guerrero, México, en el municipio de San Luis Acatlan,
a16° 48’ de latitud Norte y 98° 44’ de longitud Oeste, a
260 msnm y 26°C con 600 mm anuales, en un clima
Awo, caliente subhumedo con lluvias en verano y
sequia prolongada durante el invierno.®®

Se usaron nueve corderas Pelibuey de 60 dias de
edad con peso vivo promedio de 16 kg, distribuidos
en grupos de tres animales y colocadas en corraletas
individuales con tres dietas isocaloricas e isoprotei-
nicas: a) 30% del fruto de parota (semilla con vaina)*
(Enterolobium cyclocarpum)cruda, molidaysingallina-
za; b) 30% de gallinaza sin fruto de parota; y ¢) una
mezcla de 15% de fruto de parota y 15% de pollinaza
(Cuadro1). Ademastodaslasdietas contenian 70% de
grano de maiz molido, una premezcla mineral, admi-

* Con un afo de almacenada.



Cuadrol
ANALISIS QUIMICO PROXIMAL DE LOS TRATAMIENTOS
CHEMICAL ANALYSIS OF THE DIFFERENT TREATMENTS
Treatment
c
Mixof
a b 15% parota*:15% chicken
Nutrient (Dry matter) 30% parota* 30%chickenmanure manure
Crude protein (%) 11.77 11.46 11.55
Ether extract (%) 5.08 413 4.6
Ash (%) 2.09 9.15 6.72
Crude fiber (%) 5.64 9.73 6.63
Nitrogen-free elements (%) 75.43 65.53 70.49
Total digestible nutrients (%) 89.82 80.8 84.74
Metabolizable energy (kcal/lkg DM) 3246 2920 3063
Calcium (%) 0.64 0.85 0.4
Phosphorus (%) 0.24 0.47 0.34
*Fruit (seed with pod), after one year’s storage.

ground corn and a mineral premix, and were adminis-
tered with chopped corn forage (cornhusks).

The experimental phase lasted 75 days divided into
three 25 day periods, with 15 days adaptation between
each period. A crossed Latin square experimental de-
sign with three treatments and nine repetitions was
used. The statistical analysis was carried out using a
design elaborated on the SAS statistical package.® The
parameters measured were: daily weight gain, feed
consumption and conversion. Daily weight gain was
calculated by weighing all the animals at the beginning
and end of each period following a 12 hour fast. Feed
consumptionand conversionwere calculated by weigh-
ing, on a daily basis, the feed offered and that which
was rejected.

Results

For the diets containing 30% “parota”, 30% chicken
manure and the 15:15% mixture, we observed: daily
weight gains of 86, 74 and 111.1; total weight gains of
2.55,2.21and 3.40 kg; FC of 7.47, 10.35 and 7.97 kg per
day,and FC of 147,120 and 144 g per day, respectively.
There were no significant differences (P > 0.05) bet-
ween treatments (Table 2).

Daily DM concentrate consumption was 460, 550
and 680 g, daily corn husk DM consumptionwas 90, 70
and 80 g, making daily total DM consumption 550, 620
and 760 g, respectively (Table 3).

nistrando como forraje maiz picado (envolturas de la
mazorca).

Lafase experimental fue de 75 dias, divididaen tres
periodos de 25 diascadauno, con 15dias de adaptacion
entre cada periodo. Se empled un disefio experimental
de cuadrado latino cruzado con tres tratamientos y
nueve repeticiones. El andlisis estadistico de los datos
se realiz6 conforme al disefio elaborado, utilizando el
paquete estadistico SAS.”® Los parametros medidos
fueron: Gananciadiariade peso, consumo de alimento
y conversién alimentaria; para determinar la ganancia
diaria de peso losanimales se pesaronalinicioy al final
de cada periodo, previo ayuno de 12 horas, y para el
consumo y la conversidn alimentaria se pesé diaria-
mente el alimento ofrecido y rechazado.

Resultados

Paralas dietas con 30% de parota, 30% de gallinazay la
mezcla 15:15% de ambas, se observ@, una ganancia de
peso diaria de 86, 74y 111.1 g; GP total de 2.55,2.21y
3.40kg, CAde7.47,10.35y 7.97 kg por dia, y unaEA de
147,120y 144 g por dia, respectivamente, no se obser-
varon diferencias significativas (P > 0.05) entre trata-
mientos (Cuadro 2).

Elconsumodiario de concentrado en MS fue de 460,
550y 680 g; el consumo diario de rastrojo en MS fue de
90,70y 804g;y el consumo de MStotal, de 550,620y 760
g, respectivamente (Cuadro 3).
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Cuadro?2
GANANCIA DE PESO TOTAL Y DIARIA, CONVERSION Y EFICIENCIA ALIMENTARIAS EN OVINOS PELIBUEY, PARA LOS TRATAMIENTOS
TOTAL AND DAILY WEIGHT GAIN, FEED CONVERSION AND EFFICIENCY IN PELIBUEY SHEEP, FOR ALL TREATMENTS

Diets
c
b Mix of
a 30%chicken 15% parota*:

Parameter 30% parota* manure 15%chickenmanure **SEM *** Pr>F
Total weight gain (kg) 2.55 221 3.40

Daily weight gain (g) NS86.0 NS74.0 NS111.1 16.47 0.254
Feed conversion (kg/DM) NS7.47 10.35 7.97

Feed efficiency (g/DM) NS147 NS120 NS144 0.018 0.162

NS No significant differences found (P > 0.05).

* Fruit (seed with pod), after one year’s storage.
**SEM: Standard error mean.

*** Pr > F: Probability.

Cuadro3
PESO PROMEDIO DE OVINOS PELIBUEY, CONSUMO DE ALIMENTO EN MATERIA SECA Y CONSUMO DE AGUA DE LOS

TRATAMIENTOS
AVERAGE WEIGHT OF PELIBUEY SHEEP, DRY MATTER FEED CONSUMPTION AND WATER CONSUMPTION IN ALL TREATMENTS

Treatment
c
b Mix of
a 30%chicken 15% parota*:

Parameter 30% parota* manure 15%chickenmanure **SME **EPr>f
Initial weight (kg) 15.68 16.98 16.4

Final weight (kg) 18.31 19.06 19.87

Daily consumption of concentrates (g/DM) 460 550 680 0.054 0.107
Daily consumption of hay (g/DM) 90 70 80 0.009 0.069
Total consumption (g/DM) 550 620 760 0.055 0.169
Water consumption per animal per day (1) 1.16 1.42 1.37 0.127 0.3359

* Fruit (seed with pod), after one year’s storage.
** SME: Standard mean error.
*** Pr > F: Probability.

Discussion Discusion

Moscoso et al.’® and Beltran et al.*® obtained gains Moscoso et al.® y Beltran et al.®® obtuvieron ganancias
superior to those registered in this study. Amaro et superiores a las registradas en este trabajo. Amaro et
al.'* also registered greater daily WG when using al* con dietas de 14% de proteina también registraron
diets with 14% protein content. This could be due to mayor GP diaria, quiza por el nivel bajo de proteinaen
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the low level of protein in the diets used in this
study, which was approximately 11.6% for all three
diets, lower than the 16% recommended by the NRC*®
for stabled, specialized breed sheep between 20 and
30 kg in weight and a desired daily weight gain
between 250 and 300 g. Gonzélez et al.*? registered
values similar to those obtained in this study. The
resultsobtained by Liceaga etal.,** using amixture of
chicken manure and molasses, concur with those
found in this study.

The ratio of concentrates administered in this
experimentwere as follows: for 30% “parota”, 11.77%
protein and 3.2 Mcal ME per kg DM; for 15% “paro-
ta” and chicken manure, 11.55% CP and 3.1 Mcal ME
per kg DM; and for 30% chicken manure, 11.46% CP
and 2.9 Mcal ME per kg DM. The animals in this
study weighed between 15 an 20 kg, making their
recommended necessities 16% CP and 2.8 Mcal ME
per kg DM.

Though the amount of corn husk consumed by the
animals does not exceed 20% of the total diet (DM
base), its low quantity of CP (4%) and ME (1.5 Mcal per
kg DM) might have diluted the protein and energy
concentrations administered, which might partially
explain the results obtained.

Thisstudy found that the use of supplements of 30%
“parota” fruit, chicken manure, or a mixture of both,
can be used in Pelibuey sheep to obtain moderate gains
without diminishing productivity. In practical terms,
though, the use of such ingredients can only be recom-
mended depending on their availability and cost.
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