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Efecto de diferentes cereales en dietas de iniciacion para
lechones sobre la digestibilidad de los nutrimentos
y la preferencia alimentaria

Effect of different cereals on nutrient digestibility and dietary
preference in starter diets for piglets

Tércia Cesaria Reis de Souza* Gerardo Mariscal Landin**  Araceli Aguilera Barreyro*

Abstract

Two experiments were conducted using oats, high tannin sorghum (HTS), corn, and low tannin
sorghum (LTS) in starter diets during the first 14 days after weaning. In the first experiment,
20 piglets weaned at 20.4 days were used to evaluate the effect of these cereals on total appar-
ent digestibility of nutrients. The piglets were assigned to one of five diets: one corn-starch-
based control diet containing casein and skimmed milk, and four experimental diets where
one cereal substituted the corn starch. Feces were collected from each pig every day of the
second week after weaning to measure the coefficient of apparent total digestibility (CaTD)
of dry matter (DM), crude protein (CP), energy (E) and neutral detergent fiber (NDF). The
experimental diets had a lower (P < 0.001) CaTDDM and CaTDCP than the control diet, except
for oats CATDCP. Corn and sorghum diets had similar CaTDDM, CaTDCP and CaTDE. CaTDNDF
was lower (P < 0.01) in piglets fed oats and high tannin sorghum. Cereal inclusion in piglet’s
diets decreased energy digestibility (P < 0.01). The second experiment was a dietary prefer-
ence test using the four cereal diets. Seventy-two piglets weaned at 21 days were used. The
piglets expressed their dietary preference in descending order, as follows: oats, corn, low
tannin sorghum and high tannin sorghum. It is concluded that oats stimulated early feed intake
but that piglets had a better capacity to digest diets with high starch content and low levels of
fiber and tannin, such as corn and sorghum diets, which are thus recommended for the post-
weaning phase.

Key words: CEREALS, DIGESTIBILITY, WEANED PIGS, DIETARY PREFERENCE.
Resumen

Se realizaron dos experimentos en lechones con dietas a base de avena, sorgo alto en
taninos (SAT), maiz y sorgo bajo en taninos (SBT) durante los primeros 14 dias posdestete. El
experimento uno fue una prueba de digestibilidad, en la cual se utilizaron 20 lechones de 20.4
dias, con cinco tratamientos: dieta testigo con almidén de maiz, caseina y leche descremada,
y cuatro dietas experimentales con los cereales en sustitucidon del almidon de maiz. Las heces
de cada lechdn se recolectaron diariamente durante la segunda semana posdestete para
determinar el coeficiente de digestibilidad total aparente (CDTa) de la materia seca (MS),
proteina cruda (PC), fibra detergente neutro (FDN) y energia (EN). Las dietas experimentales
tuvieron un menor CDTaMS y CDTaPC (P < 0.001) que la dieta testigo, con excepcién del
CDTaPC de la dieta con avena. Las dietas con maiz y sorgo tuvieron el CDTaMS, CDTa PC y
CDTaEN similares. EI CDTaFDN fue menor (P < 0.01) en dietas con avena y SAT. La inclusion
de los cereales en las dietas de los lechones disminuyo la digestibilidad de la energia (P <
0.01). En el segundo experimento se utilizaron 72 lechones de 21 dias, a los cuales se les
aplico una prueba de preferencia de las dietas cuya fuente de energia eran los cuatro cereales.
Los lechones manifestaron su preferencia en el siguiente orden: avena, maiz, SBT y SAT. Se
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concluye que la avena estimuld el consumo precoz de alimento; sin embargo, los lechones
destetados digirieron mejor las dietas ricas en almidén y con un bajo contenido de fibra y
taninos, como el maiz y el sorgo, que son recomendados en la fase posdestete.

Palabras clave: CEREALES, DIGESTIBILIDAD, LECHONES RECIEN DESTETADOS,

PREFERENCIA ALIMENTARIA.

Introduction

he effects caused by the inclusion of legu-

minous, mainly soy bean, in starter diets

for recently weaned piglets have been amply
studied."™ Nevertheless, the consequences of the use
of cereals, that are ingredients present in these diets
in a higher proportion have not been well evaluated
in relation to the digestive usefulness of the nutrients
at an early age. Cereal tannins’ and non-amylaceous
polysaccharides™ may negatively affect the digestive
use of the diet, which would limit its inclusion in
rations for piglets in initial stages of feeding. The
starter feed quality has been improved, during the last
decades, in order to reduce these negative effects on
young animals. Nevertheless, the problem of low feed
consumption during the first week and low weight
gain after early weaning are still big problems in pig
production.” Early solid food consumption depends
on the appetite of the animals, the palatability of the
feed that is being offered and how it is tolerated and
digested by the piglet.® Few studies have taken into
consideration the flavor of the individual ingredients
as a factor that may affect the level of consumption by
piglets.9 Raw materials that go into pre-initiation feed
may probably have an effect on the amount of feed
that is consumed by piglets, if they are able to express
a measurable preference for specific ingredients. Lac-
tating and weaned piglets are capable of choosing, dis-
tinguishing and expressing their preference for diets
that contain different cereals.’

Thus this work had as objective to know, in recently
weaned piglets, the effect on the digestive use of
nutrients and acceptability of feed of different cereals
incorporated into the starter diet.

Material and methods

Two experiments were carried out to evaluate oats,
corn and two sorghum hybrids as sources of carbohy-
drates in the diet of piglets during the first 14 days
after weaning. In the first one the total apparent
digestibility of the nutrients was studied and in the
second one a feed preference test was performed. The
experiments were carried out according to the Mex-
ican Official Standard for the production, care and
use of laboratory animals."
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Introduccion

os efectos de la incorporaciéon de las

leguminosas, principalmente de la soya, en

las dietas de iniciacién para lechones recién
destetados han sido ampliamente estudiados."* Sin
embargo, las consecuencias del uso de cereales, que
son los ingredientes presentes en mayor proporcion
en estas dietas no han sido bien evaluadas respecto
del aprovechamiento digestivo de los nutrimentos en
una edad temprana. Los taninos” y los polisacaridos
no amildceos de los cereales™ podrian afectar
negativamente la utilizaciéon digestiva de la dieta, lo
que limitaria su inclusion en las raciones paralechones
en las fases iniciales de alimentacién. Con el objetivo
de disminuir estos efectos negativos en los animales
jovenes, en las ultimas décadas se ha mejorado
la calidad del alimento iniciador. Sin embargo, el
problema del bajo consumo de alimento en la primera
semana y la baja ganancia de peso posterior a los
destetes precoces continian siendo algunos de los
mayores problemas para la produccién porcina.” El
consumo precoz de alimento sélido depende del
apetito, de la aceptabilidad de los alimentos que se
ofrecen y del modo en que son tolerados y digeridos
por el lechén.® Pocos estudios han considerado el
sabor de los ingredientes individualmente como un
factor que puede afectar el nivel de consumo en los
lechones.” Probablemente las materias primas que
constituyen los alimentos preiniciadores pueden tener
un efecto sobre la cantidad de alimento consumido por
los lechones, si éstos son capaces de expresar de una
manera mensurable su preferencia por ingredientes
especificos. Los lechones lactantes y destetados son
capaces de elegir, distinguir y expresar su preferencia
por dietas que contienen diferentes cereales.’

Por lo anterior, este trabajo tuvo como objetivo
conocer el efecto de diferentes cereales incorporados
en la dieta de iniciacién sobre la utilizacién digestiva
de los nutrimentos y la aceptabilidad del alimento en
lechones recién destetados.

Material y métodos

Se realizaron dos experimentos para evaluar la avena,
el maiz y dos hibridos de sorgo como fuentes de
carbohidratos en la dieta de lechones durante los
primeros 14 dias posdestete. En el primero se estudio



Experiment 1

The chemical composition of four cereals: oats (O),
high tannin sorghum (HTS), corn (C) and low tannin
sorghum (LTS), was determined in relation to dry
matter and crude protein,' neutral detergent fiber
(NDF), acid detergent fiber (ADF) and hemicellu-
lose.”” Additionally, in the sorghums the tannin
content was measured'® (Table 1). After that, five treat-
ments were established (Table 2), that consisted in:
one a control diet (CD) made up of corn starch and a
mix of dry powder milk (86%) and casein (14%), com-
plemented with vitamins and minerals and the four
others where starch was substituted by O, HTS, C and
LTS. The energy provided by the corn starch in the
control diet was estimated and the experimental diets
were formulated to have the same quantity of energy
coming from each cereal. The diets were balanced to
provide the requirements of crude protein and digest-
ible lysine as proposed by the NRC," based upon
the concept of ideal protein," to prevent differences
in the provision of amino acids from the different
ingredients. Chromium oxide was used as digestibility
marker at 3 g/kg.

Twenty castrated male piglets were used, weaned at
20.4 = 1.4 days of age, with an average weight of 6.4
+ 0.9 kg. They were placed in individual cages lifted
50 cm from the floor and having a surface of 0.68 m?,
equipped with an individual feeder, a nipple waterer
and feces and urine collecting trays. Four blocks of
five animals each were established, with an observa-
tion (piglet) per treatment per block. To form the
blocks, the initial weight and litter of origin were
considered. The piglets had free access to feed and
water and they remained in the experiment during
two weeks, the first was for adaptation to the cages
and the diets and the second for the collection of indi-
vidual feces. These were collected daily during seven
consecutive days and immediately after were frozen at
—20°C. Later the feces were homogenized and dried in
a forced ventilation stove at 60°C, they were grounded
using a 1 mm mesh.” Dry matter, crude protein,'! chro-
mium,'® gross energy by calorimetry”” and neutral
detergent fibre (NDF)'? were determined. The coef-
ficient of apparent total digestibility was estimated®
(CaTD) for dry matter (DM), crude protein (CP),
energy (E) and NDF of the diets, as well as the CaTD
of the crude protein of the cereals by the difference
method."” The results were evaluated by means of a
variance analysis according to the randomized blocks
model, using the general lineal models procedure
(GLM) of the SAS statistical software.”” The compar-
ison of the means was performed with the Student-
Newman-Keuls test.”

la digestibilidad total aparente de los nutrimentos y
en el segundo se realizé una prueba de preferencia
alimentaria. Los experimentos se condujeron segun la
Norma Oficial Mexicana para la produccion, cuidado
y uso de los animales de laboratorio."

Experimento 1

En los cuatro cereales: avena (A), sorgo alto en
taninos (SAT), maiz (M) y sorgo bajo en taninos
(SBT), se determiné la composicion quimica en
términos de materia seca y proteina cruda,' fibra
detergente neutro (FDN), fibra detergente dcido
(FDA) y hemicelulosa.'” Adicionalmente en los sorgos
se midi6 el contenido de taninos” (Cuadro 1).
Posteriormente se conformaron cinco tratamientos
(Cuadro 2), que consistieron en una dieta testigo
(DT) compuesta por almidén de maiz y una mezcla
de leche descremada en polvo (86%) y caseina (14%),
complementada con vitaminas y minerales y cuatro
dietas con los diferentes cereales, que sustituyeron
al almidén: A, SAT, M y SBT. Se estimé6 la energia
aportada por el almidén de maiz en la dieta testigo y
las dietas experimentales se formularon para que la
energia proveniente de cada cereal fuera la misma. Las
dietas se balancearon para aportar los requerimientos
de proteina cruda y lisina digestible propuestos por el
NRC," basandose en el concepto de proteina ideal,"”
para prevenir las diferencias en la aportacién de los
aminodcidos por los diferentes ingredientes. El 6xido
de cromo se emple6 como marcador de digestibilidad
arazoén de 3 g/kg.

Se utilizaron 20 lechones machos castrados,
destetados a los 20.4 + 1.4 dias de edad, con un
peso promedio de 6.4 + 0.9 kg, que fueron instalados
en jaulas individuales, elevadas a 50 cm del piso,
con una superficie de 0.68 m?, equipadas con un
comedero individual, un bebedero de chupén vy
charolas recolectoras de hecesy orina. Se constituyeron
cuatro bloques de cinco animales cada uno, con una
observacion (lechén) por tratamiento por bloque.
Para la conformacién de los bloques se tomé en
consideracion el peso inicial del animal y la camada
de origen. Los lechones tuvieron libre acceso a las
dietas y agua, y permanecieron en el experimento
durante dos semanas, la primera de adaptacién a las
jaulas y a las dietas, y la segunda para la recoleccién
individual de heces. Estas se recolectaron diariamente
durante siete dias consecutivos y se congelaron a
—20°C inmediatamente después. Luego las heces se
homogeneizaron y se secaron en estufa de ventilaciéon
forzada a 60°C, se molieron” empleando una malla
de 1 mm. A las muestras de las dietas experimentales

*Retsch Mill Model ZM100.
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Cuadro 1
COMPOSICION QUfMICA DE LOS CEREALES ESTUDIADOS
CHEMICAL COMPOSITION OF THE STUDIED CEREALS

High tannin Low tannin
Nutrient Oats sorghum Corn sorghum

Dry matter (%) 91.9 88.8 89.2 88.3
Crude protein (%)" 14.7 8.5 8.6 9.3
Tannins (%)" - 4.2 - 0.02
Neutral detergent fiber (%)°  34.2 14.8 11.9 13.8
Acid detergent fiber (%)° 16.2 6.5 3.9 6.5
Hemicellulose (%)"" 18.0 8.3 8.0 7.3

" Values are presented on dry base.

" Estimated values (NDF - ADF).

Cuadro 2

COMPOSICION CENTESIMAL Y QUIMICA DE LAS DIETAS
EXPERIMENTALES (EXPERIMENTO 1)
CENTESIMAL COMPOSITION AND CHEMISTRY OF THE
EXPERIMENTAL DIETS (EXPERIMENT 1)

Experimental diets

High tannin Low tannin
Ingredients Control diet Oats sorghum Corn sorghum
Corn starch 50.28 - - - -
Cereal - 54.76 55.18 52.92 55.18
Skimmed milk 38.09 34.86 34.39 36.44 34.39
Casein 6.22 5.69 5.62 5.95 5.62
Corn oil 2.00 2.00 2.00 2.00 2.00
Ortophosphate 1.21 0.47 0.56 0.49 0.56
Minerals” 0.50 0.50 0.50 0.50 0.50
Vitamins™ 0.50 0.50 0.50 0.50 0.50
Zinc Oxide 0.40 0.40 0.40 0.40 0.40
Antibiotic 0.30 0.30 0.30 0.30 0.30
Chromium oxide 0.30 0.30 0.30 0.30 0.30
Salt (NaCl) 0.20 0.20 0.20 0.20 0.20
Calcium carbonate - 0.02 0.05 - 0.05
Chemical analysis
Dry matter (%) 95.1 95.6 93.5 94.4 94.7
Crude protein (%) 19.7 24.9 21.5 23.3 22.5
NDF (%) - 18.2 7.7 5.9 6.9
ADF (%)™ - 8.1 3.1 1.8 3.0
ME (Mcal/kg) 35 3.5 3.5 3.5 35

"Mineral complement given per kg of diet: Copper, 14.4 mg; iodine, 1.0 mg; iron, 120 mg; manganese, 36.0 mg; selenium 0.3 mg;
zinc, 144.0 mg. " Vitamin complement that provides per kg of diet: Vitanin A, 10 200 IU; vitamin D, 1 980 IU; vitamin E, 60 TU;
vitamin K,1.20 mg; choline, 967 mg; niacin, 36 mg; pantothenic acid, 16.6 mg; riboflavin, 7.2 mg; thiamine, 0.3 mg; pyridoxine,

0.31 mg; biotin, 0.08 mg; folic acid, 0.75 mg; vitamin By, 40 ug. * Values on dry base. 'Estimated value.



Experiment 2

Four experimental diets were formed that contained a
base fraction, mixed with one of the cereals used pre-
viously (oats, high tanning sorghum —HTS—, corn and
low tanning sorghum —-LTS-), incorporated at a level
of 50% (Table 3). The diets were balanced according
to the concept of ideal protein,"” to prevent differ-
ences in the provision of amino acids by the different
ingredients of the diets. The experimental procedure
consisted in offering the different diets to the piglets,
simultaneously in pairs, in the six possible combina-
tions (LT sorghum/HT sorghum, oats /LT sorghum,
LT sorghum/ corn, corn /JHT sorghum, oats / corn
and oats /HT sorghum). Immediately after weaning,
at 21 + 1.6 days of age, 72 Landrace x Duroc piglets,
with an average weight of 6.1 + 1.5 kg were randomly
selected regardless of the sex. Three blocks of 24 pig-
lets were formed according to their initial weight. The
piglets of each block were randomly distributed in
six pens with four animals each, with a total of three
pens for each one of the six possible combinations,
with the pen as the experimental unit. The pens were
equipped with two feeders with three holes each and a

y heces se les determin6é materia seca y proteina
cruda,” cromo,'® energia bruta por calorimetria
y fibra detergente neutro (FDN)."” Se calcul6 el
coeficiente de digestibilidad total aparente' (CDTa)
de la materia seca (MS), proteina cruda (PC), energia
(EN) y FDN de las dietas, asi como el CDTa de
la proteina cruda de los cereales por el método de
diferencia." Los resultados se evaluaron por medio de
un analisis de varianza segtin el modelo de bloques al
azar, utilizando el procedimiento de modelos lineales
generales (GLM) del paquete estadistico SAS.*" La
comparacion de los promedios se realizé a través de la
prueba de Student-Newman-Keuls.”'

Experimento 2

Se conformaron cuatro dietas experimentales que
contenian una fraccion base, mezclada con uno de
los cuatro cereales utilizados anteriormente (avena,
sorgo alto en taninos —SAT-, maiz y sorgo bajo en
taninos —SBT-), incorporados a un nivel de 50%
(Cuadro 3). Las dietas se balancearon de acuerdo
con el concepto de proteina ideal,"” para prevenir
las diferencias en la aportaciéon de los aminodcidos

Cuadro 3

COMPOSICION CENTESIMAL Y ESTIMADA DE LAS DIETAS EXPERIMENTADAS
(EXPERIMENTO 2)

CENTESIMAL AND ESTIMATED COMPOSITION OF THE EXPERIMENTAL DIETS
(EXPERIMENT 2).

Experimental diets

Ingredients Oats High tannin sorghum Corn Low tannin sorghum
Cereal 50.00 50.00 50.00 50.00
Whey dry 18.17 18.17 18.17 18.17
SPI’ 8.12 12.92 11.14 12.14
Soybean meal 12.00 8.03 9.50 8.80
SpC™ 3.00 3.00 3.00 3.00
Vegetable oil 4.41 4.00 3.50 4.00
Ortophosphate 1.56 1.09 2.55 1.09
Ca carbonate 0.84 0.88 0.40 0.87
Minerals”™ 0.50 0.50 0.50 0.50
Vitamins' 0.50 0.50 0.50 0.50
Zinc oxide 0.40 0.40 0.30 0.40
Aureo SP250 0.30 0.30 0.24 0.30
Salt 0.20 0.20 0.20 0.20
Methionine DL - 0.01 - 0.01
Chemical analysis

DM (%) 94.2 90.6 93.0 90.4
CP (%)* 23.6 23.4 23.4 22.8
NDF (%) 17.5 7.9 7.46 7.42
ADF (%)} 8.6 3.9 2.53 2.71

"Soybean protein isolate. ““Soybean protein concentrate. ' Copper, 14 .4 mg; iodine, 1.0 mg; iron, 120 mg;

manganese, 36.0 mg; selenium, 0.3 mg; zinc, 144.0 mg. * Vitamin complement that provides per kg of diet: Vitamin

A, 10 200 IU; vitamin D, 1 980 I1U; vitamin E, 60 IU; vitamin K,1.20 mg; choline, 967 mg; niacin, 36 mg;

pantothenic acid, 16.6 mg; riboflavin, 7.2 mg; thiamine, 0.3 mg pyridoxine, 0.31 mg; biotin, 0.08 mg; folic acid, 0.75

mg; vitamin By, 40 ug. I Values on dry base.
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nipple waterer. Each corresponding diet combination
was placed in each of the feeders that were placed on
opposite sides of the pens. Every other day the feeders
were changed from their position in the pen to avoid
consumption associated with their location. The rela-
tive preference (RP) between both diets tested simul-
taneously was defined as the expression of the relative
consumption between them,” during both study peri-
ods (weeks one and two after weaning). Water and
feed were offered freely. The piglets were weighed at
weaning and at the end of each experimental week, to
estimate the average daily weight gain per pen. The
amount of feed intake was calculated as the difference
between the amounts offered and rejected between
days 0 to 7 and 7 to 14 after weaning. Each percentage
value of RP was transformed using the arc sine trans-
formation of the square root;*' variance analysis was
done using the RP transformed values, the daily feed
intake (DFI) and average daily weight gain (DWG)
using the GLM procedure of the SAS statistical soft-
ware.” The differences between means were analyzed
with the Scheffe test.” The differences in DFI and RP
between both diets of each combination were evalu-
ated by the “T” test.” Also, a range test®’ was per-
formed to establish the order of preference for the
cereals.

Results
Experiment 1

During the test the animals were in a good state of
health, without diarrhea. At the end of the experi-
ment the piglets had an average weight of 8.2 + 0.3 kg
and no differences (P > 0.05) were observed among
treatments. Average daily feed intake also did not
vary (P > 0.05) among treatments and was considered
acceptable for piglets raised in individual cages. Table
4 shows the results of nutrient digestibility. The ani-
mals fed with the control diet (starch) had a higher
(P < 0.001) CaTDDM (91.4%) than the rest. The diet
with oats (O) had the lowest CaTDDM (72.6%). Total
apparent digestibility of the NDF was greater in the
diets with corn and LT sorghum than in the diets
with HT sorghum and oats (P < 0.01). The addition
of cereals reduced (P < 0.01) the coefficient of digest-
ibility of energy in the diets (79.0 % on average) in
comparison with the control diet (93.5%). The diets
complemented with cereals had a lower digestibility
of protein (P < 0.001) than the control diet, with
the exception of the one containing oats, that had a
CaTDCP similar to the control diet. Total apparent
digestibility of crude protein of oats was higher (P <
0.01) than the rest of the cereals that were studied.
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por los diferentes ingredientes de las dietas. El
procedimiento experimental consistié en ofrecer a
los lechones las diferentes dietas en pares y de
forma simultdanea, en sus seis combinaciones posibles
(sorgo BT/sorgo AT, avena/sorgo BT, sorgo BT/maiz,
maiz/sorgo AT, avena/maiz y avena/sorgo AT).
Inmediatamente después del destete, realizado a los
21 + 1.6 dias de vida, se seleccionaron al azar 72
lechones Landrace x Duroc de sexo indistinto, con
un peso promedio de 6.1 £ 1.5 kg. Se constituyeron
tres bloques de 24 lechones de acuerdo con su peso
inicial. Los lechones de cada bloque se distribuyeron
al azar en seis corrales con cuatro animales cada
uno, con un total de tres corrales para cada una
de las seis combinaciones posibles; siendo la unidad
experimental el corral. Los corrales se equiparon con
dos comederos de tres bocasyun bebedero de chupon.
Cada dieta de la combinaciéon correspondiente se
coloc6é en uno de los dos comederos dispuestos en
lugares opuestos de las jaulas. A cada tercer dia se
cambiaban de posiciéon los comederos en el corral,
para evitar el consumo asociado con el lugar en que
éstos estaban. La preferencia relativa (PR) entre dos
dietas probadas simultineamente, se defini6 como la
expresion del consumo relativo entre ellas,” durante
los dos periodos de estudio (semanas uno y dos
posdestete). El agua y las dietas se ofrecieron a
libertad. Los lechones se pesaron al destete y al
final de cada semana experimental, para calcular las
ganancias diarias de peso promedio por corral. La
cantidad de alimento consumido se calcul6é por la
diferencia entre la cantidad ofrecida y la rechazada
entre los dias 0 a 7y 7 a 14 posdestete. A cada valor
porcentual de PR obtenido se le hizo la transformacién
arcoseno de su raiz cuadrada,”' y el andlisis de varianza
se efectud utilizando los valores transformados de
la PR, del consumo diario de alimento (CDA) vy
de la ganancia diaria de peso (GDP), utilizando el
procedimiento GLM del paquete estadistico SAS.*
Las diferencias entre los promedios se analizaron con
la prueba de Scheffe.’ Las diferencias en el CDA y la
PR entre dos dietas de cada combinacion se evaluaron
por la prueba de “T”.*' Asimismo, se realiz6 la prueba
de rango®' para estlablecer el orden de preferencia de
los cereales.

Resultados
Experimento 1

Durante la prueba los animales estuvieron en buen
estado de salud, sin diarreas. Al final del experimento,
los lechones tuvieron un peso promedio de 8.2 +
0.3 kg y no se observaron diferencias (P > 0.05)
entre tratamientos. El consumo diario promedio de



Cuadro 4
COEFICIENTE DE DIGESTIBILIDAD TOTAL APARENTE (CDTA) DE LA MATERIA SECA (MS),
FIBRA DETERGENTE NEUTRO (FDN), PROTEINA CRUDA (PC)
Y ENERGIA (EN) (EXPERIMENTO 1)
COEFFICIENT OF APPARENT TOTAL DIGESTIBILITY (CaTD) OF DRY MATTER (DM),
NEUTRAL DETERGENT FIBER (NDF), CRUDE PROTEIN (CP) AND
ENERGY (E) (EXPERIMENT 1)

aTDC Diets Statistical analysis
CD Oats HT Sorghum  Corn LT Sorghum  Diet SEM
Diets
CaTDDM 91.4" 72.6° 79.5° 80.5 76.3 P <0.001 0.8
CaTDNDF - 49.1° 48.8° 87.6" 83.0° P <0.01 3.8
CaTDE 93.5" 75.1° 79.9° 82.7° 78.3 P <0.01 12
CaTDCP 86.2° 83.3° 75.0° 76.4° 76.4° P <0.001 0.6
Cereal
CaTDCP - 77.1° 37.6° £2.7° 45.7° P <0.01 2.7

“Standard error of the mean. CD = control diet. HT = high tannin. LT = low tannin.

°¢ Values with different letters on the same line differ significantly.

Cuadro 5
PREFERENCIA RELATIVA (PR) Y CONSUMO DIARIO DE ALIMENTO (CDA) DE LAS
COMBINACIONES DE DIETAS (EXPERIMENTO 2)
RELATIVE PREFERENCE (RP) AND DAILY FEED CONSUMPTION (DFC) OF THE DIET
COMBINATIONS (EXPERIMENT 2)

RP Level of DFI
Diets (%) significance (g/day) Level of significance

Week 1

LTSorghum/HTSorghum 80.1/19.9 P <0.05 91/24 P <0.05
Oats/LTSorghum 88.0/12.0 P <0.01 107/15 P <0.05
LTSorghum/Corn 56.4/43.6 NS 99/71 NS
Corn /HTSorghum 75.7/24.3 P=0.11 122/45 P <0.05
Oats/Corn 59/41 NS 56/78 NS
Oats/HTSorghum 79.9/20.1 P <0.05 115/30 P <0.05

Week 2

LTSorghum/HTSorghum 63.6/36.4 NS 173/103 NS
Oats/LTSorghum 66.9/33.1 NS 161/81 NS
LTSorghum/Corn 50.9/49.1 NS 136/134 NS
Corn /HTSorghum 58.7/41.3 P=0.05 168/118 P <0.05
Oats/Corn 60.9/39.1 NS 149/110 NS
Oats/HTSorghum 67.2/32.8 P=0.05 166/83 P <0.05

Total period

LTSorghum/HTSorghum 69.2/30.8 P=0.06 126/58 P<0.05
Oats/LTSorghum 75.7/24.3 P <0.05 130/43 P <0.01
LTSorghum/Corn 53.9/46.1 NS 115/98 NS
Corn /HTSorghum 65.5/34.5 P <0.05 142/76 P <0.05
Oats/Corn 60.2/39.8 NS 109/79 NS
Oats/HTSorghum 72.3/27.7 P <0.01 137/52 P <0.05

HT = high tannins. LT = low tannins. NS = not significant
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Cuadro 6

CONSUMO DIARIO DE ALIMENTO (CDA), PREFERENCIA RELATIVA (PR) POR LAS DIETAS
Y RANGO DE PREFERENCIA (EXPERIMENTO 2)
DAILY FEED INTAKE (DFI), RELATIVE PREFERENCE (RP) FOR THE DIETS AND RANGE OF
PREFERENCE (EXPERIMENT 2)

Variables Diets Statistical analysis
Oats HT Sorghum  Corn LT Sorghum  Diet SEM
Week 1
DFI (g/day) 100* 33° 83% 68 P <0.05 7.4
RP (%) 75.6* 21.4° 53.4% 49.5% P <0.01 4.8
Range 4 1 3 2 - -
Week 2
DFI (g/day) 159° 101° 137" 130 P <0.05 6.6
RP (%) 64.9° 36.8° 48.9® 49.0% P <0.01 2.3
Range 4 1 2 3 - --
Total period
DFI (g/day) 125° 62° 106™ 94.7% P <0.05 6.7
RP (%) 69.4° 31.0° 50.5% 49.1® P <0.01 32
Range 4 1 3 2 - -

HT = high tannins. LT = low tannins. SEM = Standard Error of the Mean

** Values with different letters on the same line differ significantly.

Cuadro 7
GANANCIAS DIARIAS DE PESO (GDP) EN LOS PRIMEROS 14 DIAS POSDESTETE
(EXPERIMENTO 2)
DAILY WEIGHT GAIN (DWG) DURING THE FIRST 14 DAYS AFTER WEANING
(EXPERIMENT 2)
DWG Diet combinations Statistics
(g/day) LT  sorghum Oats LT sorghum Corn Oats Oats Effect  SEM
HT sorghum LT sorghum  Corn HT sorghum Corn HT sorghum Diets

0-7 Daw 10 31 61 19 24 NS 5.6
7-14 Daw 205 168 197 198 231 181 NS 7.5
0-14 Daw 113 111 131 136 127 114 NS 5.5

SEM = Standard Error of the mean. NS = not significant. HT = high tannins. LT = low tannins.

Daw = Days after weaning.

Experiment 2

Table 5 shows the results of relative preference and
daily feed intake by week consumption of the diets
that were offered in pairs to the piglets. During the
first week after weaning the piglets showed a prefer-
ence for one of the two diets given to them, they pre-
ferred oats to LT sorghum (P < 0.01) and HT sorghum
(P < 0.05). Piglets preferred LT sorghum to HT sor-
ghum (P < 0.05) and there was a tendency (P = 0.11)
to prefer corn to HT sorghum. No preferences were
observe in the combinations corn—oats and corn— LT
sorghum. During the second week, the preference for
corn in relation to HT sorghum was significant (P =
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alimento tampoco varié (P > 0.05) entre tratamientos
y fue considerado aceptable para lechones alojados en
jaulas individuales. El Cuadro 4 muestra los resultados
de la digestibilidad de los nutrimentos. Los animales
que consumieron la dieta testigo (con almidoén)
tuvieron un mejor (P < 0.001) CDTaMS (91.4%) que
los demas. La dieta con avena (A) present6 el menor
CDTaMS (72.6%). La digestibilidad total aparente de
la FDN fue mayor en las dietas con maiz y sorgo
BT que en las dietas con sorgo AT y avena (P <
0.01). La adicién de cereales disminuyé (P < 0.01)
el coeficiente de digestibilidad de la energia de las
dietas (79.0% en promedio) en comparacién con la
dieta testigo (93.5%). Las dietas complementadas con



0.05), and the difference between diets with HT sor-
ghum and oats persisted (P = 0.05). Preference for
one of the diets was not observed among the other
combinations of pairs. Thus, in the whole period (0-14
days post-weaning), there was preference for oats in
relation to LT sorghum (P <0.05) and HT sorghum (P
< 0.01). In the combination of diets LT sorghum/HT
sorghum there was a tendency to prefer LT sorghum
(P=0.06). The relative preference for each diet (Table
6) shows that the diet most highly preferred during
the first week after weaning was the one that con-
tained oats (75.6 %), and the one least preferred was
the one that contained HT sorghum (21.4%). The
range test in this week classified the oats diets as the
one with greater preference, followed by corn, LT sor-
ghum and finally, HT sorghum. During the second
week similar results were observed. The diet that con-
tained oats was the preferred one (64.9%) and the
one least preferred was the one that contained HT
sorghum (36.8%). Diets with corn and LT sorghum
had similar preference averages (48.9% and 49.2% for
corn and HT sorghum respectively). In the classifica-
tion by range, during the second week, an inversion
was observed between the LT sorghum that was the
second one most preferred and the corn diet. During
the whole period, the results of the preference for the
diets and the classification by range were similar to
the results of the first week. The daily feed intake fol-
lowed the same relative preference behavior, and the
oats diet was the one most consumed and the HT sor-
ghum the one least consumed, in both experimental
weeks as well as during the total period (Table 6). The
diets with corn and sorghum had intermediate intake.
In relation to the daily weight gain (DWG) an effect of
the combination of diets consumed by the pigs during
the experimental period was not observed (P > 0.05)
(Table 7), even though there was numeric differences
among treatments. The DWG per pen were on average
33 + 19, 202 + 17 and 117 + 18 g/day for the first and
second weeks after weaning and the whole period,
respectively.

Discussion

The dietary fibre that comes from cereals is resistant
to enzymatic digestion at the intestinal level, but
susceptible to bacterial fermentation; and therefore,
it is expected that the increment in fibre levels of
the feed results in an increase of the total number
of intestinal bacteria.** Classic studies on the digestive
use of nutrients in piglets employ total digestibility,
which has a global significance in the evaluation of
the raw materials,?® since it estimates the utilization
of the nutrients in all the digestive tract. This method
takes into consideration the microbial activity that

cereales tuvieron una menor (P <0.001) digestibilidad
de la proteina que la dieta testigo, con excepcion de la
que contenia avena, la cual tuvo un CDTaPC similar al
de la dieta testigo. La digestibilidad total aparente de
la proteina cruda de la avena fue mayor (P < 0.01) que
la de los demas cereales estudiados.

Experimento 2

En el Cuadro 5 se presentan los resultados de la
preferencia relativa y consumo diario semanal de las
dietas que se ofrecieron en pares a los lechones. Se
observo que los animales durante la primera semana
posdestete manifestaron su preferencia por una de
las dos dietas presentadas, prefiriendo la avena al
sorgo BT (P < 0.01) y AT (P < 0.05). Los lechones
prefirieron el sorgo BT al sorgo AT (P < 0.05) y hubo
una tendencia (P = 0.11) a preferir el maiz al sorgo
AT. En las combinaciones maiz-avena y maiz-sorgo BT
no se observaron preferencias. En la segunda semana,
la preferencia por el maiz respecto al sorgo AT fue
significativa (P = 0.05), y la diferencia entre las dietas
con avena y sorgo AT persistio (P = 0.05). Entre las
demads combinaciones no se observaron preferencias
por alguna de las dietas de los pares empleados. Asi,
en el periodo total (0 a 14 dias posdestete), hubo
mayor preferencia por la avena que por el sorgo BT
(P <0.05) y el sorgo AT (P <0.01). En la combinacién
de dietas sorgo BT/sorgo AT hubo una tendencia a
prefirir el sorgo BT (P = 0.06). La preferencia relativa
por cada dieta (Cuadro 6) mostré6 que la dieta de
mayor preferencia en la primera semana posdestete
fue la que contenia avena (75.6%), y la de menor
preferencia fue la que contenia sorgo AT (21.4%). La
prueba de rango en esta semana clasifico la dieta con
avena como la de mayor preferencia, seguida de la de
maiz, sorgo BT y finalmente, la de sorgo AT. En la
segunda semana se observaron resultados similares a
los de la primera. La dieta que contenia avena fue la
preferida (64.9%) y la de menor preferencia fue la
que contenia sorgo AT (36.8%). Las dietas con maizy
sorgo BT tuvieron promedios de preferencia similares
(48.9% y 49.2% para las dietas con maiz y sorgo AT,
respectivamente). En la clasificaciéon por rango, en la
segunda semana, se observé una inversion entre la
dieta con sorgo BT, que fue la segunda mas preferida,
y la dieta con maiz. En el periodo total, los resultados
de la preferencia por las dietas y la clasificaciéon por
rango fueron similares a los de la primera semana.
El consumo diario de alimento sigui6 el mismo
comportamiento de la preferencia relativa, y fue la
dieta con avena la mas consumida, y la dieta con sorgo
AT la de menor consumo, tanto en las dos semanas
experimentales como en el periodo total (Cuadro
6). Las dietas con maiz y sorgo tuvieron consumos
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takes place in the large intestine,”**® since in that

manner the estimate of the digestibility of energy, of
the fibre fractions and therefore the dry matter of
diets is more adequate. The results indicate that the
dry matter of the control diet, rich in corn starch, was
the most digestible, due to the high ileal digestibility
of corn starch and casein.?”*® In consequence, there
was a smaller amount of available nutrients for
the metabolic activity of the bacteria present in
the posterior digestive tract of the piglets. * The
addition of cereals negatively affected the dry matter
digestibility and this was most evident in the case
of the diet with oats (O), which could be related to
its higher content in NDF and ADF (Table 2), since
piglets have a low capacity to digest insoluble fibre,*
which implies a greater availability of this substrate
for bacterial fermentation® at the posterior part of
the digestive tract. The diets with corn and HT and
LT sorghum with a low content of NDF, had a greater
digestibility of dry matter than the diet with oats.
In relation to the diet with high tannin sorghum,
the low amount of CATD of NDF could be due
to the inhibition that tannins have on the bacteria
responsible for the degradation of the fiber fractions,
as is reported by some authors.”"*

The digestibility of crude protein is related to the
differences in composition of the experimental diets
in relation to the source, content and quality of the
crude protein. When the control diet (CD) was given,
a better digestion and absorption was observed due to
its type of protein exclusively of dairy origin and high
digestibility.”** The same thing happened in the case
of the oats diet, whose protein was more digestible.
The addition of protein from sorghum or corn to
the casein and skimmed milk caused a reduction of
the digestibility of the crude protein. In the case of
sorghum, this reduction could be associated with its
protein profile since it has been reported that the
kafirins of the sorghum are resistant to the action
of pepsin,” as well as to the increase of endogenous
nitrogen excretion caused by the tannins.* The non-
amylaceous polysaccharides of cereals had a negative
effect on energy digestibility,"*” which was reduced
in relation to the control diet, that contained corn
starch. Sorghum and corn are the main sources of
carbohydrate for pigs, and therefore the knowledge of
how piglets appreciate these cereals is very interesting,
since the palatability of the ingredients of the diet
may be an important factor to stimulate the early
intake of solid feed in the initial rearing phase.” It
is known that the feed program in the post-weaning
phase must have high digestibility and highly palatable
ingredients, that promote the digestive adaptation of
the animals.” Few studies have been performed on
these cereal parameters, mainly in relation to the
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intermedios. Para la ganancia diaria de peso (GDP)
no se observdo un efecto de la combinacion de
dietas consumidas por los lechones durante el
periodo experimental (P > 0.05) (Cuadro 7), a
pesar de las diferencias numéricas presentadas entre
los tratamientos. Las GDP por corral fueron, en
promedio, 33 + 19, 202 + 17 y 117 + 18 g/dia para la
primera y segunda semanas posdestete y el periodo
total, respectivamente.

Discusion

La fibra dietaria proveniente de los cereales es
resistente a la digestion enzimatica a nivel intestinal,
pero susceptible a la fermentacion bacteriana; por
tanto, se espera que el incremento de los niveles de
fibra en el alimento resulte en un aumento del nimero
total de bacterias intestinales.” Los estudios cldsicos
sobre la utilizaciéon digestiva de los nutrimentos en
lechones emplean la digestibilidad total, que tiene un
significado global en el proceso de evaluacion de una
materia prima,” ya que estima el aprovechamiento
de los nutrimentos en todo el tracto digestivo. Este
método toma en cuenta la actividad microbiana que
se realiza en el intestino grueso,”* ya que de esta
manera la estimacion de la digestibilidad de la energia,
de las fracciones de fibra y, por lo tanto, de la materia
seca de las dietas resulta mas adecuada. Los resultados
indican que la materia seca de la dieta testigo, rica
en almidon de maiz, fue la mas digestible, debido a
la alta digestibilidad ileal del almidén de maiz y de
la caseina.?”*® Como consecuencia, hubo una menor
cantidad de nutrimentos disponibles para la actividad
metabolica de las bacterias presentes en el tracto
digestivo posterior de los lechones.” La adicion de
cereales afect6 negativamente la digestibilidad de la
materia seca, que fue mas evidente en el caso de la
dieta con avena (A), lo cual puede estar relacionado
con su mayor contenido de FDN y FDA (Cuadro 2),
ya que los lechones tienen una baja capacidad de
digerir la fibra insoluble,* lo que implica una mayor
disponibilidad de este sustrato para la fermentacién
bacteriana® a nivel del tracto digestivo posterior.
Las dietas con maiz y sorgo AT y BT, con un bajo
contenido de FDN, tuvieron mayor digestibilidad de
la materia seca que la dieta con avena. En cuanto a
la dieta con sorgo alto en taninos, el bajo CDTa de
FDN pudo deberse a la inhibicién que ejercen los
taninos sobre las bacterias responsables de degradar
las fracciones de fibra, como lo informan algunos
autores.”"?

La digestibilidad de la proteina cruda esta relacio-
nada con las diferencias en la composicion de las dietas
experimentales en cuanto a la fuente, el contenido y
la calidad de la proteina cruda. Cuando se suministré



sorghum with different tannin levels. The results of
feed preference of experiment 2 are interesting; as
has been already been mentioned,’ weaned piglets
were capable of distinguishing and expressing their
preference for diets that contained different cereals
(oats, wheat, barley and corn) and the diet with oats
was the one least preferred. But in this study, on
the contrary, the diet with oats was the one that was
preferred, which was probably related with the quality
and flavor®® or their high content of crude plrotein39
(14.7%, Table 1) and its high digestibility (77.1%,
Table 4). Apparently, in experiment 2 the relatively
high amount of neutral detergent fibre (NDF) and
acid detergent fiber (ADF) in the oats diet (17.5% and
8.6%, respectively) was not a problem that limits the
feed intake in weaned piglets. Probably this is due to
the size of particle that was used (3 mm) and its very
fine grinding. In this study, the corn was not above
the rest of the cereals in flavor, as is mentioned in
the literature,®*° exception made with HT sorghum.
Generally sorghum is well consumed by animals, **!
without different intake between varieties of sorghum
with low tannin level.*” Nevertheless, the high tannin
sorghum was the one graded lowest in the range
test in experiment 2 in the two weeks after weaning.
The high content in tannins gives the sorghum a
bitter taste,**** and makes it less palatable, which
would explain the lower preference for the diet that
contains HT sorghum. This could be a reason to
avoid recommending the use of high tanning sorghum
in pre-starter and starter diets. Nevertheless, in the
second week after weaning it was observed that the
feed intake had an important increment for all diets,
this increase was greater in the diets that had less
intake levels during the first week. For the diet with
HT sorghum, the increase was 206%, which indicates
an adaptation of the piglets to the bitter taste of HT
sorghum, probably, due to the secretion of the acid
protein PRP (proline rich protein) in saliva,” that
neutralizes the tannins’ effect. For the LT sorghum
diet, the intake increase was 91%, for the corn diet
65%, and for oats diet 59%.

The results of average daily weight gain (DWG)
showed numeric differences among treatments;
nevertheless, these were not significant. This was
mainly due to the greatvariation among animals, since
high coefficients of variation were observed (75%,
16% and 20% for weeks one and two and the total
period, respectively). The low DWG of piglets in the
first week postweaning is highly related to the low feed
consumption of this period,7’46 that is dependent on
the greatvariation among piglets when they are lodged
collectively,“’48 which in turn affects the variation
of ADG as has been mentioned. The piglets that
consumed the combinations of HT sorghum/corn or

la dieta testigo (DT), cuyo tipo de proteina fue
exclusivamente de origen lacteo y cuya digestibilidad
es alta,””* se observé mejor digestion y absorcion.
Lo mismo ocurri6 en el caso de la dieta con avena,
cuya proteina fue la mas digestible. La adicion de
proteina proveniente del sorgo o maiz a la caseina
y leche descremada, provoc6 una disminucién de la
digestibilidad de la proteina cruda. En el caso del
sorgo, esta disminucién puede estar asociada con el
perfil de sus proteinas, ya que se ha informado que
las kafirinas del sorgo son resistentes a la accion de
la pepsina,” asi como al aumento de la excrecion
endogena de nitrégeno ocasionado por los taninos.™
Los polisacdridos no amildceos de los cereales tuvieron
un efecto negativo sobre la digestibilidad de la
energia,'"”" que disminuy6 respecto de la de la dieta
testigo, que contenia almidén de maiz. El sorgo y
el maiz son las principales fuentes de carbohidratos
para los cerdos, por eso el conocer como los lechones
aprecian estos cereales es de gran interés, una vez que
el gusto por los ingredientes de la dieta puede ser un
factor importante para estimular el consumo precoz
de alimento sélido en la fase inicial de crianza.” Se sabe
que el programa de alimentacién en la fase posdestete
debe contar con ingredientes de buena digestibilidad,
de alta gustosidad y que promuevan la adaptacion
digestiva.” Se han realizado pocos estudios sobre
estos parametros en los cereales, principalmente
en relacion con el sorgo con diferentes niveles de
taninos. Los resultados de preferencia alimentaria
del experimento 2 son interesantes, pues como ya
se habia informado,” los lechones destetados fueron
capaces de distinguir y expresar su preferencia por
dietas que contenian diferentes cereales (avena, trigo,
cebada y maiz), siendo la dieta con avena la de menor
preferencia. Contrariamente, en este estudio, la dieta
con avena fue la preferida, lo que probablemente
estuvo relacionado con la calidad y el sabor®™ o
con su alto contenido de proteina cruda™ (14.7%,
Cuadro 1) y su alta digestibilidad (77.1%, Cuadro
4). Aparentemente, en el experimento 2 la cantidad
relativamente alta de fibra detergente neutro (FDN)
y fibra detergente dcido (FDA) en la dieta con avena
(17.5% y 8.6%, respectivamente) no fue un problema
que limitara el consumo de alimento en los lechones
destetados. Probablemente esto se deba al tamano
de la particula empleada (3 mm) y a su molido muy
fino. En el presente trabajo, el maiz no superé en
gusto a los demas cereales, como lo menciona en la
literatura,”*’ excepto en relacion con el sorgo AT.
Generalmente el sorgo es bien consumido por los
animales,””"" sin que haya diferencias de consumo
entre variedades de sorgo con un bajo nivel de
taninos.” Sin embargo, el sorgo alto en taninos fue
el menor calificado en la prueba de rango en el
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LT sorghum/corn had the best weight gains during
the first week after weaning (55 g/day on average),
and the highest feed intake (169 g/day on average);
nevertheless, this amount of feed intake was not
enough to guarantee a significant weight gain. It is
suggested® that the daily feed intake during the first
week after weaning should be 210 g/day to guarantee
a DWG of 90 g/day. In this study, during the
second week after weaning the piglets showed, on
average a compensatory weight gain, since with an
average consumption of 264 + 24 g/day, obtained an
average weight gain of 202 + 27 g/day, although it is
recommended® that the intake should be 410 g/day of
feed in order to obtain a weight gain of 220 g/dia. The
scarce weight gain of the first week after weaning also
is due to the increase of maintenance energy demand
for the piglets,*® associated to the post weaning stress,
that goes against the energy requirements for body
development. This was more evident in the case of
the piglets that were assigned to the combination
diets with oats that, even though they had moderate
consumption (133 g/day), they had reduced weight
gains (24 g/day on average) probably due to the
reduction of energy caused by the amount of fiber
in oats.""” On the second week after weaning, the
increase in daily feed intake was accompanied by
an increase in average daily weight gain (DWG) of
the animals, especially for piglets that consumed the
combinations of HT sorghum/LT sorghum (22 times),
corn/oats (12 times) and HT sorghum/oats (seven
times).

According to the results that were obtained it
is concluded that the weaned piglets showed better
capacity to digest diets rich in soluble carbohydrates
(starch) and with a low content of non-amylaceous
polysaccharides, such as corn and sorghum, and
therefore they are well recommended for this initial
feeding phase. The content of tannins in sorghum
did not affect the digestibility of dry matter, crude
protein and energy. Nevertheless, the high level of
tannins affected negatively the digestibility of neutral
detergent fiber. The recently weaned piglets were
capable of selecting the diet of their preference, when
these were offered simultaneously ad libitum. During
the whole period of experiment 2, a preference for oats
was manifested, followed by corn, LT sorghum and
HT sorghum. The inclusion of oats in the starter feed
favored the early consumption of feed in the critical
phase of piglet’s life, immediately after weaning.
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experimento 2 en las dos semanas posdestete. El
alto contenido de taninos confiere un sabor amargo
al sorgo,“’44 y lo hace menos apetecible, lo que
explicaria la menor preferencia por la dieta que
contenia sorgo AT. Esta podria ser una razén para
no recomendar el uso de sorgos altos en taninos en
las dietas preiniciadoras e iniciadoras. Sin embargo,
en la segunda semana posdestete se observo que el
consumo de alimento tuvo un incremento importante
para todas las dietas, este aumento fue mayor en las
dietas que tuvieron los menores niveles de consumo
durante la primera semana. Para la dieta con sorgo
AT, el incremento fue de 206%, lo que indica una
adaptacion de los lechones al sabor amargo del sorgo
AT, probablemente por una secrecion de la proteina
PRP (proteina rica en prolina) dcida en la saliva,*
que neutraliza los efectos de los taninos. Para la dieta
con sorgo BT, el aumento en el consumo fue de 91%,
para la dieta con maiz de 65% y para la dieta con
avena de 59%.

Los resultados de la ganancia diaria de peso (GDP)
mostraron diferencias numéricas entre tratamientos;
sin embargo, éstas no fueron significativas. Esto
altimo se debi6 principalmente a la gran variaciéon
entre animales, pues se observaron coeficientes de
variacion altos (75%, 16% y 20% para las semanas
uno y dosy el periodo total, respectivamente). La baja
GDP de los lechones en la primera semana posdestete
esta muy relacionada con el mal consumo de alimento
en este periodo,7'46 el cual esta sujeto a una gran
variacion entre los lechones cuando son alojados
colectivamente,*"** 1o que repercute en la variaciéon de
la GDP ya mencionada. Los lechones que consumieron
las combinaciones sorgo AT/maiz o sorgo BT/maiz
tuvieron las mejores ganancias en la primera semana
posdestete (55 g/dia en promedio) y los consumos
de alimento mas altos (169 g/dia en promedio); sin
embargo, esta cantidad de alimento consumida no
fue suficiente para garantizar un aumento de peso
significativo. Se sugiere49 que el consumo diario de
alimento en la primera semana posdestete sea de
210 g/dia para garantizar una GDP de 90 g/dia.
En el presente estudio, durante la segunda semana
posdestete, los lechones mostraron, en promedio, una
ganancia de peso compensatoria, porque con una
ingesta promedio de 264 + 24 g/dia, obtuvieron
una ganancia promedio de 202 + 27 g/dia, mientras
que se recomienda® un consumo de 410 g/dia de
alimento para obtener una ganancia de peso de 220
g/dia. La escasa ganancia de peso de la primera
semana posdestete también se debe al incremento
de la demanda de energia para el mantenimiento de
los lechones,* asociado con el estrés posdestete, en
detrimento de los requerimientos energéticos para
el desarrollo corporal. Esto fue mas evidente en el
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