
REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504  

Vol 25, No.1 (2024)  

http://www.veterinaria.org  

Article Received:  Revised:  Published: 

 

202 

Lambing Interval Costs In Pelifolk Sheep Under Extensive And Semi-Intensive 

Conditions In Jalisco, Mexico 
 

Daniel Alejandro Lara-Rodríguez 1,2, Dinora Vázquez-Luna1,2*, Nayib Bechara Acar-

Martínez2, Irving Fernando Arreola-Ramírez2 
 

1Universidad Veracruzana, Centro de Estudios Interdisciplinarios en Agrobiodiversidad. Acayucan, Veracruz, México 
2Universidad Veracruzana, Facultad de Ingeniería en Sistemas de Producción Agropecuaria. Acayucan, Veracruz, 

México *divazquez@uv.mx 

 

ABSTRACT 

The aim was to determine the economic losses that are generated by prolonged Lambing Interval (LI) in two production 

systems of sheep of the Pelifolk breed were analyzed under extensive (Eps) and semi-intensive (Sps) conditions. The LI 

was calculated, and economic variables such as the Benefit-Cost Ratio (B/C), profitability, and the break-even point 

(Bp) were analyzed. The study included records from January to December 2019. The LI was 343.04 days and 301.85 

days for Eps and Sps, respectively. The B/C ratio was $ 0.80 for Eps and $ 0.95 for Sps. We found that each day that the 

LI lags from the ideal time, the cost for the producer is of $ 0.18 per animal in Sps and $ 1.24 per animal in Eps, which 

correspond to the costs of feeding and handling the sheep. Therefore, negative profitability values of -19% (Eps) and -

4.36% (Sps) were found, with a Bp of 3,600 and 3,177 kg of meat for production in Eps and Sps, respectively. 

Economically, significant differences were found in the two systems evaluated, which were related to the prolonged LI 

derived from the high costs of feeding and handling in each system. 
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Introduction  

Mexico is a country that produces and imports sheep meat; however, it is listed with 63 other countries as not having a 

real competitive advantage in exports (Ramírez-López et al., 2020). The sheep population in Mexico went from 6.1 

million to 8.6 million heads from 1970 to 2014, showing an increase of 2.5 million and corresponding to an average 

annual growth rate of 0.77% (Bobadilla-Soto et al., 2017), with approximately 53,000 sheep production units (Orona et 

al., 2014). Nevertheless, only 50% of the sheep meat that is consumed is produced, and it is therefore necessary for 

sheep farming to be more competitive, since the producer obtains only $2/kg, while intermediaries obtain $3/kg 

(Mondragón-Ancelmo et al., 2018). However, it should be noted that the price of sheep meat is 40% higher than that of 

other domestic species (Morales-Morales et al., 2004). 

 

The most common breeds in Mexico are those with meat aptitudes such as Suffolk, Hampshire, Rambouillet, and Dorset 

(Herrera-Haro et al., 2019). The second most important group is made up of 23% of hair breeds. The Pelifolk breed is 

considered to have a dual-purpose (hair and meat) and is characterized by its precociousness, since the first parturition 

occurs at around 12 months, and exhibits a birth weight between 2.8 to 3.5 kg and a weaning weight of approximately 

20 kg. A correlation between live weight and fertility has been found in different sheep breeds (McHugh et al., 2019). 

There are other important factors in sheep production, such as sex, type of parturition, herd, and region (Aguirre et al., 

2016); the latter can be related to the influence of the environment on the survival of sheep lambs (Van de Kerk et al., 

2020). 

 

One problem that occurs in sheep farms is individuals with low body condition due to insufficient feeding, which 

generates very prolonged Lambing Intervals (LI), where the lack of organization and inadequate management practices 

contribute to the problem and impact profitability. Furthermore, factors such as low production and productivity, low 

reproductive rates, and poor animal and sanitary management are determining factors in sheep production systems 

(Pérez-Hernández et al., 2011). The objective of the present study was to compare the cost of LI in two production 

systems: extensive (with feeding based on grazing and silage) and semi-intensive (with mixed feeding, including 

grazing and balanced feeding). 

 

Methods  

An economic-productive diagnosis was carried out in two farms, where zootechnical and administrative records from 

January to December 2019 were analyzed. The study sites were located in the state of Jalisco, Mexico. The extensive 

production system (Eps) is located in the town of Santa Fe, in the municipality of Zapotlanejo, at a latitude of 20.525556 

and a longitude of -103.083333; while the semi-intensive production system (Sps) is located in Cajititlán, in the 

municipality of Tlajomulco de Zúñiga, at a latitude of 20.430000 and a longitude of -103.309444, as shown in Fig. 1. 
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Fig. 1. Study area 

 
 

The municipality of Zapotlanejo exhibits a semi-dry climate, with dry winter and spring, and without a well-defined 

winter thermal change. The mean annual temperature is of 19.8 °C, with a maximum of 29.3 °C and a minimum of 10.8 

°C. The rainy season occurs in June, with an average rainfall of 945.3 mm; the average number of days with frost per 

year is only 2.6. Cajititlán has a predominating cloudy climate, with temperature ranging between 5 and 31 °C, which 

can very rarely reach 1 °C or more than 34 °C. The hot season (30 °C) lasts 2 months. The rainy season lasts 3.8 months 

and the driest season extends to 8.2 months (INEGI, 2005). 

 

Description of the management of the production systems: The production units have different characteristics in terms 

of feed and infrastructure (Fig. 2); however, they are similar in many management aspects such as breeding at 45 days, 

the use of creep feeding after birth, weaning, and sanitation. Eps is based on grazing and supplementation with corn 

silage and concentrate mixed manually. The sheep go out to graze at 10 AM and are locked up at 5 PM. When the sheep 

are penned, each one is provided with 0.5 kg of concentrate and 1 kg of silage. Grazing occurs in areas where agave has 

been planted, and therefore some agave plants left after the “Jima” (harvesting process of the agave pineapples) are 

present, as well as native grasses and some shrubs. The dry season generally compromises the feed in this production 

system. On the other hand, Sps is based on grazing and offers 1 kg of feed concentrate from a commercial brand. 

Grazing occurs in an area of 1 hectare divided into 10 sections by an electric fence. When confined, the sheep are 

provided with feed, and they remain in each section for about 10 days. The sheep are not provided with corn silage as in 

Eps. The amount of green forage in this farm is remarkable and generates a greater production of biomass, having an 

impact on the body condition of the sheep. 
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Fig. 2. Grazing area in A) the extensive production system (Eps), and B) the semi-intensive production system (Sps). 

 

Methodology  

The present study was approved by the Technical Council of the Faculty of Agricultural Production Systems 

Engineering of the Universidad Veracruzana, as part of a graduate project. Interviews, measurements, and other data 

were obtained after receiving the authorization of the producers. 

 

Financial calculation: In both farms, the economic variables were analyzed according to the following formulas: 

 

                                       

                                                                 

                                                             
Where: Initial value (Vi), Recovery value (Vr), Years of useful life (Vu) 

                                                     
Where: Initial value (Vi), Recovery value (Vr) = 5%, Years of useful life (Vu) = 10 years 

                                     
Where: Initial value (Vi), Recovery value (Vr) = 7%, Years of useful life (Vu) = 5 years 

                                                         
Where: Initial value (Vi), Recovery value (Vr) = 7%, Years of useful life (Vu) = 15 years 
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Data Analysis 

A Pearson linear correlation (p> 0.05) was used to evaluate the relationship between the variables of age, number of 

deliveries, LI, and benefit/cost ratio, using the JASP software (Version 0.13.1). The data are expressed in US dollars ($) 

with the average exchange rate of August 2024 ($19,30 Mexican pesos) reported by the Bank of Mexico (BANXICO, 

2024). 

 

Results 

The fixed and variable costs comprising the total production cost are shown below, as well as the income generated in 

12 months, obtaining thus the profits by subtracting the two concepts (Table 1). The average LI was 343 days for Eps 

and 301 days for Sps. It is important to note that each day of LI costs the farmer $0.18 and $1.24 to maintain the ewes in 

Eps and Sps, respectively. The Benefit-Cost ratio of each lamb was positively correlated with the number of lambs 

(Table 2), indicating that a higher number of lambs results in higher profitability. 

 

Table 1. Fixed and variable costs of the production units expressed in US dollars. 

Parameter Eps Sps 

Cost/ day Number of animals Cost/ day Number 

of 

animals 

Workforce $11.49 72 $4.47 28 

Sheep depreciation $0.07 550 $0.07 550 

Depreciation of motorized equipment $0.06 225 $0.03 100 

Depreciation of non-motorized equipment  $0.10 525 $0.08 420 

Depreciation of facilities $0.88 7000 $1.23 9800 

Subtotal fixed cost $12.60 
 

$6  

Cost of water / gasoline pump $0.01 170 $0.00 108 

Electricity payment $0.00 
 

$0.00 0 

Sheep feeding cost $13.05 72 $7.25 28 

Ram feeding cost $0.36 2 $0.44 1 

Health program $0.85 170 $0.72 108 

Veterinary service $2.16 170 $2.16 108 

Subtotal variable cost $16.43 
 

$10.57  

Total production cost = total fixed cost + 

total variable cost 

$29.02 
 

$16.45  

Gross income $23.87 
 

$15.71  

Profitability -19%  -4.36%  

B / C ratio 0.8  0.95  

Break-even point  9.86 kg/day 3600.24 kg/year 8.70 kg/ day 3177.27 

kg/year 

Average cost of LI $0.18  $1.24  

Source: Own elaboration. 

 

Table 2. Pearson's linear correlation between the productive (number of lambs, age, and LI) and economic variables 

(B/C ratio). 

Variable     Benefit-cost ratio Number of lambs Age  LI  

Eps      

Benefit-cost ratio Pearson's r  —     

Number of lambs Pearson's r  0.664 *** —    

Age  Pearson's r  -0.021  0.696 *** —   

LI  Pearson's r  -0.328 ** -0.141  0.017  — 

Sps      

Benefit-cost ratio Pearson's r  —     

Number of lambs Pearson's r  0.877 *** —    

Age  Pearson's r  0.398 * 0.745 *** —   

LI  Pearson's r  -0.416 * -0.108  0.213  —  

* p < .05, ** p < .01, *** p < .001  

Source: Own elaboration 
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In Eps, according to the LI data, 25 animals were within the acceptable range and 47 animals extended to more than 300 

days. This means that 46% and 54%, respectively, of the sheep are not within the acceptable LI range. The graphic 

representation allows to observe the differences between each type of production system, where the problem arises from 

a prolonged LI due to various factors. In Eps, the presence of ewes with poor body condition during breeding was 

notable, since the area where they were allowed to graze was composed of native grass and some shrubs. The body 

condition of ewes showed values between 2 and 3 in the semi-intensive system and a mean value of 2 in the extensive 

system, with several animals exhibiting lower scores. The benefit-cost ratio was 0.80 and 0.95 for Eps and Sps, 

respectively. This indicates that for each peso invested, $0.20 is lost in Eps and $0.05 is lost in Sps. 

 

Discussions 

Body condition is of utmost importance in sheep production systems (Kenyon et al., 2014). In the present study, we 

found higher values in Eps (2 to 3) compared to values between 1 and 2 in Sps, which may have a significant effect on 

LI. Some authors mention that the optimal body condition for sheep is within the range from 2.5 to 3 (Romero, 2015). 

The higher values in Sps may be due to the higher availability of quality pastures, since increasing the quality and 

availability of feed tends to improve the productive indicators of body condition, fertility, and reproductive efficiency, 

as well as of milk production, having direct effects on the economic variables (Udrea, 2018). On the other hand, Eps 

exhibited poor pasture management, mainly during critical seasons, with low forage quality affecting animal nutrition 

and leading to low weight gain in developing animals, low fertility in reproductive ewes, shorter lactation curves, and 

high costs (Sánchez et al., 2014). The poor body condition observed in Eps resulted from insufficient food for the entire 

herd, which is reflected in the reproductive parameters, causing a very prolonged LI (Rae et al., 2002). A correlation 

between live weight and fertility has been found in different sheep breeds (McHugh et al., 2019). 

 

The highest costs were found in Eps, which is partly explained using an electric fence in a larger area, while the area in 

Sps is smaller and therefore results in a lower depreciation cost, as well as a lower maintenance cost, although the 

facilities are better structured since they have concrete handling pens and a roof. In this regard, the facilities must be 

designed according to the vital needs of the animals, as well as their physiological stage and zootechnical purpose 

(Córdova-Izquierdo et al., 2009). In addition, having inadequate facilities generates losses due to external factors that 

cannot be controlled (Morris, 2017; Van de Kerk et al., 2020), such as in the case of Eps. 

 

The estimated cost of water was higher in Eps, where a gasoline-based motor pump is used, resulting in the higher 

observed cost. The lower costs in Sps are explained by the availability of electricity, which reduces the operating cost of 

the pump used to supply water. This cost was estimated based on the location and the domestic rate published by the 

Federal Electricity Commission, which was $0.0359 for the first 75 kilowatts-hour, corresponding to basic consumption 

(CFE, 2020). The number of animals managed also affects the cost of water; in Eps, there was a higher number of 

animals compared to Sps. Water consumption also depends on the physiological stage of the animals, since there are 

stages that consume more water. A sheep in maintenance consumes 2 to 3.5 L of water/day, a lactating sheep consumes 

4 to 7 L/day, a lamb consumes 2 L/day, and a sheep of 45 kg of live weight consumes 3.5 to 4 L of water/day (dos 

Santos et al., 2019). 

 

The feeding cost was higher in Sps because the feed used is from a well-known commercial brand. Several studies have 

determined the productive efficiency of sheep and have concluded that the feeding cost is a function of feed 

consumption and weight gain, where the chemical composition of feeds is of special relevance (Martínez et al., 2002). 

Sheep in Eps are provided with corn silage, which reduces the feeding cost since silage is a lower-cost feed with respect 

to commercial balanced feeds that use mostly imported raw materials, and thus corn silage represents a cheaper 

alternative for the rancher (Garcés et al., 2004). Several studies have shown a significant improvement in the overall 

profitability of the production company when using corn silage; however, some studies indicate that better results are 

obtained when using corn stubble combined with 2 and 3% urea (Sánchez et al., 2015).  Veterinary service costs were 

the same in both production units, since the doctor charged a fixed fee per month regardless of the number of animals in 

each herd. The profits from each production unit were calculated by subtracting the income from the sum of the fixed 

and variable costs, the result of which was a negative number. This means that neither of the two units is profitable since 

they do not even cover the production costs. The negative profitability values of Eps and Sps were -19% and -4.36%, 

respectively. 

 

In addition to the above, microentrepreneurs in the primary sector had to face the challenge of surviving the COVID-19 

pandemic, since food costs represent between 70 and 88.9% of total costs, and therefore the search for feeding methods 

and programs that allow reducing these costs (Vilaboa-Arroniz et al., 2006). This is even more relevant when sales are 

reduced, and revenues are insufficient to cover fixed costs. This has had an impact due to the prevention measures that 

emerged from COVID-19. Most of the strategies have a common factor: isolation or social confinement measures to 

prevent, mitigate or contain the spread of the virus. In this sense, and prioritizing health as an essential good, response 
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actions are generating collateral effects in social and economic conditions due to the forced pause in economic activity 

(Serna-Gómez et al., 2020). 

 

Another determining factor is the shortage of grains in national crops due to climatic events, as well as the high 

volatility of the US dollar, which affects the import price of grains. While the price of lamb ranged between 16.8% and 

26.9% after the arrival of the pandemic, the goat meat market also suffered a reduction close to 12.5% in prices per kg; 

however, for some herds, the losses reached up to 40% (Vidaurreta et al., 2020). This causes food costs to increase more 

than projected, rising production costs. Given that there is a low demand for animals, the number of animals grows, 

leading to two scenarios: the need for more food and the increase in labor. Finally, some strategies that producers have 

used are the implementation of fodder pasture and protein banks, since the nutrients they contain contribute to 

increasing the protein intake in concentrate-based diets, which reduces the feeding cost (González-Castillo et al., 2014). 

These plants provide an important amount of nutrients to the soils, contributing to their recovery, and increase the yield 

of contiguous crops, improving their profitability. 

 

Conclusion 

The cost-benefit ratio of Sps and Eps was 0.80 and 0.95, respectively. The LI was higher in Eps, with 343.04 days, 

compared to 301.85 days in Sps, which may be associated with inefficient sheep feeding in the extensive system. Each 

additional day of LI costs the producer $ 0.18 and $ 1.24 to keep the sheep in Eps and Sps, respectively. Finally, it is 

necessary to increase production to values above the equilibrium point, which is 3,600 and 3,177 kg of meat in Eps and 

Sps, respectively. 
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