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ABSTRACT 

An experiment with hair ewes was carried out in Northern Mexico to determine the estrus 
distribution after ram introduction to the herd, the effects of animal live weight (LW) on 
estrus distribution (ED); and the effects of body condition (BC) on estrus distribution (ED) 
respectively.  The experiment was conducted at the El Pénsil Sheep Farm in Chihuahua, 
Mexico. Two hundred and sixteen ewes and nine rams were used for this experiment. 
Animals age range  was 2.5±0.168 years, animal live weight (LW) of 32.07±0.417 kg, and 
body condition (BC) ranking score of 3.26±0.047, in a scale 1 to 5. Animals were grazed 
on pastures with a mix of Bermuda grass and alfalfa for 8 hours a day. On this experiment, 
total of nine stallions Kathadin, Pelibuey and Black Belly breeds were used. The 
experiment was conducted between November 19 and December 16, 2011. Descriptive 
statistics were used to analyze the data. The results indicated that 41% of the ewes 
reached an estrus between the 6th and 11th day after the introduction of the rams. The 
highest percentage of estrus (52%) occurred in ewes with a LW between 30 and 40 
kilograms; and a BC between 3 and 3.5. All ewes reached an estrus 18 days after 
introduction of the rams to the herd. 
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RESUMEN 

Un experimento con ovejas de pelo se llevó a cabo en el norte de México para determinar 
la distribución de celo después de la introducción de  los sementales, así como el efecto 
del peso y condición corporal sobre él celo en ovejas de pelo en el norte de México, se 

Se utilizaron 216 ovejas adultas de pelo, de una edad de 2.5±0.168 años, con un peso 
promedio de 32.07±0.417 kg y una condición corporal (CC) de 3.26±0.047, en una escala 
de 1 a 5. Se alimentaron en pastoreo, ocho horas diarias en una pradera combinada de 
pasto bermuda con alfalfa. Se utilizaron 9 sementales de las razas Kathadin, Pelibuey y 
Panza negra, tres de cada raza. El empadre dirigido se inició el 19 de noviembre de 2011 
y termino el 16 de diciembre. La información obtenida se analizó con estadística 
descriptiva, se determinó el número de ovejas en celo por día, porcentaje de celos de 
acuerdo el peso y CC. Aproximadamente el 41% de las ovejas presentaron celo entre los 
días 6 al 11. El 52% de los celos se registró en las ovejas que pesaron entre los 30 y 40 
kg. El mayor porcentaje de celos se presentó en las ovejas con CC 3, 3.5 y 4. Todas las 
ovejas entraron en celo a los 18 días, el mayor porcentaje de celos se registró en las 
ovejas que pesaron entre 30 y 40 kg y CC de 3 a 3.5. 
Palabras clave: distribución de celos, ovejas de pelo, peso-corporal, condición-corporal. 

INTRODUCTION 

Hair ewes present estrus throughout the year; however, the wool ewes only present 
estrous in the fall and winter season:  there are differences among breeds. For instance, 
the Suffolk and Corriedale breeds have the highest percentages of estrus in the fall and 
beginning of the winter. In contrast, Rambouillet and Creole present estrus the whole year 
(De Lucas et al., 1997).  The Pelibuey breed in tropical areas can present several estruses 
throughout the year (Cruz et al., 1994). A good nutrition is crucial for ewes to present 

be used to determine animal condition. Body condition scores range from 1 to 5. Number 
1 is given to skinny sheep and number 5 is giving to fat sheep (Pugh, 2002).   
 
A good BC is necessary for good ovulatory rates and to build up the body reserves that 
the animal will use during pregnancy and lactation. The optimal BC for a maximum 
reproductive efficiency is 3 to 3.5 (Henderson, 1994). Another factor that impacts the 
presence and distribution of estrus is the animal weight. In Targhee, Columbia, 
Rambouillet and Polipay breeds, the fertility rates were affected by animal weight during 
the mating.  The fertility rates were higher in animals with higher weights during the mating 
(Gaskins et al., 2005). 
 
Most of the information available in Mexico on hair ewes reproduction comes from tropical 
areas and therefore, the objective of this study is to evaluate the estrus distribution after 
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introduction of the rams in the herd, animal live weight (LW) on estrus distribution (ED); 
and the effects of body condition (BC) on estrus distribution (ED).  

 

MATERIAL AND METHODS 

This research was conducted at the El Pénsil Farm in Villa Ahumada, Chihuahua, Mexico, 
100 kilometers southeast from Ciudad Juarez. The altitude is 1,300 meters above sea 
level, and latitude North. Temperatures are extreme with a maximum of 40°C in 
the summer and -10°C in the winter, the climate is classified as arid (INEGI, 2010). 
 
Two hundred and sixteen adult ewes and nine rams were used for this experiment. 
Animals range age was 2.5±0.168 years, animal live weight (LW) of 32.07±0.417 kg, and 
a body condition (BC) of 3.26±0.047, in a ranking scale 1 to 5. Feeding consisted on a 
pasture with a mix of Bermuda grass and alfalfa for 8 hours per day. Three males purebred 
Kathadin, three Pelibuey, and Three Black Belly were separated from the herd in early 
July, 2011 until the beginning of the controlled estrus experiment.The controlled mating 
started on November 19, 2011 and ended on December 16, 2011.  
 
The procedures were the following: each day three rams (each of a different breed) were 
allowed to smell the emitting scent of the ewes until they indicate readiness through 
physical displays towards rams.  The rutting was allowed and each ewe was identified 
with blue paint on the hind saddle and separated from the herd. Each ewe serviced was 
identified with a number, body condition (BC), body weight, age, date of the intercourse, 
and number and breed of the ram the information was analyzed with descriptive statistics. 
The variables identified were number of ewes under estrus per day, percentage of estrus 
according to body weight and body condition.  
 

RESULTS AND DISCUSSION 

Figure 1 shows the relationship between estrus distribution and the days in which the 
rams were introduced to the ewes. The higher number of estrus (31) occurred at day 
number 7, followed by day 11 with 20 estruses, then day 10 with 19 estruses, followed by 
day 11 with 20 estruses, day 10 with 19 estruses, and day 8 with 18 estruses respectively. 
Approximately 41 % of the ewes had an estrus between day 6 and day 11 after 
introduction of the rams.  
 
Our results are similar to the ones reported by De Lucas et al., 2008; these authors 
reported that 100% of Columbia ewes mated in November presented an estrus on day 18 
after the introduction of the rams. The difference between our results and those reported 
by De Lucas et al., 2008 (41% VS 100%) could be attributed to the differences in the ewes 
breed used, the different mating dates, and the latitudes of both studies.  
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Perkins y Fitzgerald 1994, reported that ovulation in Targhee y Rambouillet ewes occured 
10.8±1.6 days after the introduction of the rams. These results are similar to the ones 
found in our research. However Auskwa et al., 1992 reported that ewes ovulated between 
8±0.19 days after being in contact with the rams during the month of May. This difference 
could be attributed to the different months in which both researches were carried out.   
 

 
days 

Figure 1. Percentaje of ewes in estrus by day after the ram introduction. 

Figure 2 shows estrus distribution according to animal live weight (LW). The highest 
percentage of estrus (30.55%) occurred in ewes with LW of 30 to 35 kilograms, followed 
by 25% of estrus in ewes with LW of 25 to 30 kg, and 21.7% in ewes with  LW of 35 to 40 
kg.  In general, 52% of the estrus occurred in ewes with LW between 30 to 40 kilograms. 
In ewes with LW lower than 25 kilograms, only 13% had an estrus.  
 
The number of estrus was higher in ewes with a LW of 30 to 40 kilograms. These results 
are similar to the ones reported by Bradford y Quirke (1986) in the Barbados breed and  
Barbados mixed with Targhee. The aims of our research were not related to animal 
prolificacy or levels of fecundity, or selection criteria. However, we reviewed results found 
by other authors and noticed that Bradford y Quirke (1986) found a strong correlation 
coefficient between LW and ovulation rates between 0.33 y 0.37. Bunge et al., 1990 found 
an effect of ewe breeding weight on prolificacy was positive in all years (1983 and 1984) 
and significant in 1985 and pooled across years. Gaskins et al., 2005 found in Columbia, 
Rambouillet and Polipay and Targhee ewe fertility affected by weight at the time of mating. 
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Body weight in kilograms 

Figure 2. Percentaje of estrus distribution with respect body weight in the ewe. 

 

 
Body condition 

Figure 3. Estrus distribution in ewes with respect body condition. 

Regarding BC (Figure 2), the highest percentage of estrus was presented in ewe(s) with 
BC, 3, 3.5 and 4 (31.01%, 25% and 19.90%). The ewe(s) that showed lower percentage 
of estrus corresponded to the CC 1, 2 and 5 (0.92%, 3.24% and 0.92%).  
 
The results of this study are very similar to those reported by Rosales et al., 2006, who 
reported an 88.8% of goats in estrus, as well as 88.8% of ovulations in the month of 
November, with a CC of 3. Pugh, 2002 and Henderson, 1994, recommended that the best 
BC for reproduction in ewe(s) must be 3 to 3.5. 
 

CONCLUSION  
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The 100% ewe(s) showed estrus 18 days after the introduction of the ram. The highest 
percentage of estrus was recorded in ewe(s) which weighed between 30 and 40 kg. The 
largest number of ewe(s) in estrus was found in BC between 3 to 3.5. 

 
REFERENCES  

AUSKWA WT, Bradford GE, Stabenfeldt GH, Berger YM, Dally MR. 1992. Ram influence 
and sexual activity in anestrus ewes: effects of isolation of ewes from rams before joining 
and date of rams introduction. Journal of Animal Science. 1992; 70:1195-1200. 
BRADFORD GE, Quirke JE. 1986. Ovulation rate litter size of bafbados, targhee and 
crossbred ewes. Journal of Animal Science. 1986; 62:905-909. 
BUNGE R. J.M. Stookey JM. Factors affecting productivity of Rambouillet ewes mated to 
ram lambs. Journal of Animal Science. 1990; 68:2253-2262. 
CRUZ LC, Fernández-Baca I, Alvarez JA, Ramírez HP. Variaciones estacioneales en 
presentación de ovulación, fertilización y sobrevivencia embrionaria de ovejas Tabasco 
en el trópico húmedo. Veterinaria México. 1994; 25:23-27. 
DE LUCAS TJ, E. Padilla E,  Martínez L. 1997. Estacionalidad reproductiva en ovejas de 
cinco razas en el altiplano mexicano. Técnica Pecuaria en México. 1997;  35:25-31. 
DE LUCAS TJ, Zarco LA,  Vásquez C.  El efecto macho como inductor de la actividad 
reproductiva en sistemas intensivos de apareamiento en ovinos. Veterinaria México. 
2008; 39:117-127. 
GASKINS CT, Snowder GD, Westman MK, Evans M. Influence of body weight, age, and 
weight gain on fertility and prolificacy in four breeds of ewe lambs. Journal of Animal 
Science. 2005; 83:1680-1689. 
HENDERSON DC. 1994. The Veterinary Book for Sheep Farmers. Wharfedale Road, 
Ipswich, Farming Press Books U.K. 1994: 81. 
INEGI. Instituto Nacional de Estadística Geografía e Informtíca. 2012.  
PERKINS A, Fitzgerald JA. The behavioral component of the ram effect: the influence of 
ram sexual behavior on the induction of estrus in ovulatory ewes. Journal of Animal 
Science. 1994; 72:51-55. 
PUGH DG. Sheep & Goat Medicine. Saunders, Philadelphia, PA, USA. 2002: 40. 
ROSALES CA, Urrutía J, Gámez H, Díaz MO, Ramírez BM. Influencia del nivel de la 
alimentación en la actividad reproductiva de cabras criollas durante la estación 
reproductiva. Técnica Pecuaria en México. 2006; 44:399-406. 
 
 
 
 
 

 


