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ABSTRACT

The aim of this study was to assess lactation traits, lactation curve shape and curve parameters in 
Katahdin sheep under a grazing-based feeding system. A total of 27 second-parity Katahdin ewes 
were evaluated. The animals were kept on a pasture composed of cool-season grasses and legumes. 
The variables recorded included litter size, lamb sex, daily milk yield per ewe, total milk yield per 
lactation, lactation length, prolificacy, and gestation duration. Statistical analysis was conducted 
using the GLM procedure. Ewes with twins and female lambs produced more milk per day (58 and 
34%), respectively, and per lactation (23%) (p<0.05). The lactation length and milk yield did not 
differ (p>0.05) when considering litter size and lamb sex. Parameters “a” and “b” showed the highest 
standard error values with lower estimator values, while parameter “c” showed lower estimator and 
standard error values. It is concluded that Katahdin ewes under grazing conditions achieve adequate 
milk production, with positive effects associated with litter size and lamb sex. Additionally, the 
lactation curve displayed the characteristic shape, with peak production occurring at 3 and 4 weeks 
postpartum.
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INTRODUCTION

Tropical sheep breeds consist primarily of hair 
sheep; whose productivity varies depending on 
the region where they are raised. Therefore, it is 
crucial to evaluate their productive performance 
in areas where these breeds have found a 
development niche (Hinojosa-Cuellar et al., 
2015). In this regard, hair breeds are widely 
distributed in tropical and subtropical regions of 
the Americas, mainly due to their low seasonality 
and adaptability to warm climates (Cruz-Sánchez 
et al., 2022). 

The Katahdin breed was developed in Maine, 
USA, by Michael Piel, who selected traits including 
hair coat (absence of wool), high meat quality, 
high fertility, and flocking. Piel crossed African 
Hair Sheep with wool breeds, and by the 1970s, 
the Katahdin breed was established. These sheep 
are widely used in crossbreeding systems in the 
U.S. due to their resistance to internal parasites 
and low maintenance requirements (KHSI, 2023).

On the other hand, the productivity and 
disease resistance of the ewe is the most important 
economic trait for lamb production, as well as for 
predicting biological indices that facilitate selection 
decisions in genetic improvement programs 
(Pérez-Álvarez et al., 2016). Therefore, even in 
meat production systems, ewe productivity must 
consider milk yield, as variables such as lamb 
mortality, daily weight gain, and pre-weaning 
growth rates largely depend on the mother’s milk 
production. Low milk yield reduces the amount 
of feed available to nursing lambs, directly 
decreasing production efficiency and ultimately 
affecting farm profitability (Castillo-Hernández et 
al., 2025a; Bayril et al., 2023; Sardinha et al., 2020).
Several factors affect milk production in sheep, 

including the feeding system, diet composition, 
parity, and birth type, among others (Burgos-
González et al., 2018). Various studies have 
identified differences in lactation performance 
between hair and wool sheep breeds. However, 
despite being widely distributed in North, 
Central, and South America, there is limited 
research on the productivity of the Katahdin, 
particularly regarding milk production under 
grazing conditions (Burgos-González et al., 2018; 
Sánchez-Davila et al., 2011).
Few scientific studies have investigated 

lactation performance and lactation curves in 
Katahdin sheep. Therefore, this study aimed to 
describe the lactation of purebred Katahdin ewes 
under a grazing-based feeding system in order 
to generate information that may support the 
development of selection criteria aligned with this 
production system.

MATERIALS AND METHODS

The study was conducted at the George 
Washington Carver Farm of Lincoln University in 
Jefferson City, Missouri, USA (38.52 N, 92.14 W). 
A flock of 27 second-parity Katahdin ewes bred 
in November 2021 for spring lambing was used. 
Management stress was minimized throughout 
the experimental period. All animal procedures 
were performed according to the Animal Care 
and Use Committee (ACUC) guidelines of the 
Lincoln University and approved under protocol 
ACUC 22-04.

The synchronization protocol involved the 
use of controlled internal drug release devices 
(CIDRs) specifically for the ewes. Pfizer CIDRs 
containing 0.3 g of progesterone were applied 
on November 5, 2021, and were removed in 
staggered intervals (5, 10, and 15 d) to facilitate 
ram breeding and to prevent all 27 ewes from 
entering estrus simultaneously. The breeding 
period lasted 35 d, after which the ewes were 
not re-exposed to males until November 2022. 
Pregnancy diagnosis was conducted on February 
8, 2022, using a portable Pharvision ultrasound 
device equipped with a convex transducer. Of 
the 27 ewes, 25 were confirmed as pregnant, and 
ultimately all animals lambed during the lambing 
period.
The ewes grazed on a pasture consisting of 

cool-season grasses and legumes, including 
fescue (62%), orchard grass (25%), white clover 
(8%), and red clover (5%). Grazing was managed 
through rotation across fourteen paddocks, 
where the flock remained for two to four days 
in each paddock and utilized up to 50% of the 
available forage. This management practice was 
employed to prevent parasite contamination 
while optimizing pasture utilization.
Litter size (single or twin), sex (male or female), 

and lamb body weight were recorded. Partial milk 
yield (PMY) over a 12-hour period was measured 
using the weigh-suckle-weigh technique, which 
has been proven to accurately assess milk yield 
in small ruminants (Maldonado-Jáquez et al., 
2023; Peniche et al., 2015). Measurements were 
performed every two weeks between 7:00 and 
8:00 a.m., starting on the 5th d postpartum to 
ensure adequate colostrum intake. For each 
measurement, lambs were separated from their 
mothers the evening before the weighing, at 
approximately 6:00 p.m., while maintaining 
visual contact to minimize stress.

On the control day, lambs were weighed 
while in a fasting and then placed with their 
mothers to nurse. After the nursing period, 
they were weighed again, and the difference in 
body weight was used to determine PMY of the 
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ewes. PMY during the experiment was measured 
using a commercial hook-type electronic scale 
with a capacity of 45 kg ± 5 g (Metrology, Nuevo 
León, Mexico). The partial milk production 
measurements were intended to generate 
practical lactation monitoring technology, 
allowing producers to adopt the method without 
altering their management system. PMY (d-1) was 
calculated according to the formula indicated by 
Landi et al., 2021:

y=[(Pn+P(n-1) /2]* d

where y = PMY; Pn = milk production on control 
day n; P(n−1) ​= milk production on the previous 
control; and d = number of days between two 
controls. Total milk yield per lactation (TMY, kg-

1) was calculated using the Fleischmann method 
(Takma et al., 2009), following the equation:

yi = P1*D1+ ∑Pi+Pj+1/ 2* Di+Pk+1*DEP

Where yi = TMY; D1= interval between lambing 
and the first record; P1= milk production at the ith 
record; Di= interval between the ith record and the 
(i+1)th record (for i= 1,… k); and DEP = assumed 
to be the number of days between records. 
Lactation length (LL, d-1) was determined as a 
parameter characterizing the lactation curve. The 
incomplete gamma function of Wood was used 
in its nonlinear form to determine the parameters 
that characterize the lactation curve, under the 
following model:

yn=anb e-cn

where yn = milk production on the nth day of lactation; 
e = base of the natural logarithm; and “a,” “b,” 
and “c” are constants, where “a” represents the 
initial milk yield (the amount of daily milk yield 
for each sheep after lambing, kg). “b” represents 
the rate of milk yield increase to peak during the 
ascending phase (kg, week), and “c” represents 
the rate of milk yield decrease to peak during the 
descending phase (kg, week).
Statistical analyses were performed using the 

SAS v9.4 statistical package. Prior to analysis, the 
assumptions of normality, independence, and 
homogeneity of variances were evaluated. Partial 
milk yield (PMY), total milk yield per lactation 
(TMY), and lactation length (LL) were analyzed 
under a fixed effects model in a completely 
randomized design. Additionally, PMY, TMY, 
and LL were analyzed by birth type and progeny 
sex. All analyses were conducted using the GLM 
procedure, following the structure of the model:

Yijkl=µ+IDi+TPj+SXk+Eijkl

where: Yijkl = parameter of the curve (a, b, c) and/
or milk production (day, lactation, or length); 
μ  = constant characterizing the population; IDi 
= random effect of the ith animal (for I = 1,2,3,… 
27); TPj = fixed effect of the jth type of birth (for j 
= 1,2); SXk = fixed effect of the kth sex of the lambs 
(for l = 1,2); and Eijkl = random error. The random 
components were assumed to be normally 
distributed with a mean of zero and common 
variance.

RESULTS AND DISCUSSION

Variables such as gestation duration, 
prolificacy, and lactation performance are 
presented in Table 1. No recent studies were 
found that report gestation length specifically for 
Katahdin sheep; however, evidence indicates that 
gestation duration varies among breeds. Local 
sheep have been reported to exhibit gestation 
periods ranging from 144 to 159 d (Pinto et al., 
2025; De la Rosa et al., 2013). Similarly, gestation 
duration in Tabasco hair sheep and West African 
sheep is approximately 149 d (Combellas, 1980). 
Overall, these values do not differ significantly 
from the general observations reported for the 
species (Gual et al., 2022).
As for the prolificacy results, they fall within 

the ranges reported for the breed. However, 
the prolificacy found was higher than that 
reported by Magaña-Monforte et al. (2024) and 
Limas-Martínez et al. (2023) for Katahdin sheep 

Table 1. Productive performance and general lactation characteristics in pure Katahdin ewes during 
their second lambing.

Trait	                                                   Mean±S.E.	            R2	                 C.V.
Gestation length (days, d)	 152.30±6.47	 -	 -
Prolificacy	 1.63±0.63	 -	 -
Daily milk yield (kg)	 0.494±0.33	 0.4012	 51.68
Total milk yield (kg)	 47.82±14.52	 0.3751	 25.74
Lactation length  (days, d)	 89.21±10.64	 0.5915	 8.17

S.E. = Standard error; R2 = Coefficient of determination; C.V. = Coefficient of variation.
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in northern and southeastern Mexico. These 
slight differences primarily can be attributed to 
the lambing season and feeding management 
(Murphy el at., 2023; Rastle-Simpson et al., 
2016), as well as to the number of births, since 
primiparous ewes tend to exhibit slightly lower 
prolificacy (Vicente-Pérez et al., 2021) than that 
found in the present study. 
In general, the lactation performance observed 

in this study differ from that reported by Chay-
Canul et al. (2019a) and Burgos-González et al. 
(2018), who found higher daily milk yields in pure 
Katahdin ewes (1.77 and 1.38 kg d⁻¹, respectively). 
These discrepancies may be attributed to the 
differences in feeding strategies and management 
practices. Nevertheless, the production levels 
observed for the Katahdin breed in the present 
study are higher than those reported for other hair 
sheep breeds, such as Pelibuey, which typically 
achieves yields between 0.390 and 0.440 kg d⁻¹ 
(Rodriguez-Álvarez et al 2021; Arcos-Álvarez et 
al., 2020).

Regarding total milk yield, Olvera-Aguirre et 
al. (2020) report levels similar to those found in 
this study in crossbred genotypes of Pelibuey × 
Katahdin. However, under intensive management 
conditions, pure Katahdin animals exhibit higher 
production levels (Chay-Canul et al., 2019a), 
where milk production nearly doubles compared 
to that observed under grazing conditions. 
Additionally, the production levels recorded 
are lower than those reported by Marshall et al. 
(2023) and Estrada-López et al (2025) for dairy 
sheep in New Zealand and Mexico under grazing 
conditions. Thus, when contrasting the results 
reported in the literature, it can be inferred that 
breed has a significant effect on milk production, 
and that environmental factors, at least under the 

conditions of this study, do not appear to limit 
productivity in Katahdin ewes. This finding 
supports the breed’s successful adaptation to 
various environments and highlights its potential 
under different management systems (Sánchez-
Ramos et al., 2023; Aguilar-Martínez et al., 2017; 
Kremer et al., 2014).

Regarding lactation length, no reports were 
found specifically for the Katahdin breed. 
However, some studies on specialized milk 
production genotypes report considerable 
differences relative to the present findings, as 
the lactation duration for these genotypes can 
be up to three times longer than those for meat 
genotypes, with milk production levels as much 
as five times higher (Velarde-Guillén et al., 
2022). Additionally, crosses between specialized 
dairy genotypes and local or meat-producing 
breeds exhibit significant increases in milk yield 
(Ángeles-Hernández et al., 2018), indicating that 
breed remains a decisive factor in improving this 
trait.
Table 2 presents the values obtained for 

lactation by type of birth and sex of the 
offspring. It is observed that ewes with twin 
births produced a greater amount of milk per 
day and total milk production per lactation (P 
< 0.05). However, the duration of lactation was 
shorter compared to those with single births (P 
> 0.05). These results align with the findings of 
Chay-Canul et al. (2020), who reported similar 
patterns in Katahdin ewes, noting that those with 
twin births produced significantly more milk 
than those with single offspring. Additionally, 
the increased milk production in this breed 
(approximately 20% higher) leads to heavier 
weaning weights compared to other hair breeds 
(Dorper and Pelibuey), which contributes to the 

Table 2. 	Lactation characteristics by birth type and offspring sex in pure Katahdin ewes during their 
second lambing.

                                                                        By lambing type (mean±S.E.) 
	 Single	 Double             P-Value	     R2	 C.V.
Daily milk yield (kg)	 0.402±0.30b	 0.638±0.32a	 <0.0001	 0.4012	 51.68
Total milk production per lactation (kg)	 44.18±12.96b	 54.63±15.51a	 0.0226	 0.3751	 25.74
Lactation length (days, d)	 94.00±8.65	 82.50±9.77	 0.1357	 0.5915	 8.17
                                                                              By sex type (mean±S.E.)
	 Female	 Male	 P-Value	 R2	 C.V.
Daily milk yield (kg)	 0.514±0.29a	 0.381±0.32b	 0.0048	 0.2428	 59.68
Total milk production per lactation (kg)	 45.02±38.59	 39.38±13.38	 0.2901	 0.1825	 35.50
Lactation length (days, d)	 86.21±10.79	 89.15±12.36	 0.8359	 0.5896	 8.89

ab Letters between columns indicate difference (p<0.05); S.E.= Standard error; R2 = Coefficient of determination; C.V. 
= Coefficient of variation.
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overall success of the Katahdin (Chay-Canul et 
al., 2019b; Magaña-Monforte et al., 2018).
On the other hand, the sex of the offspring 

affected (P < 0.05) milk production. The ewes 
gave birth to female lambs exhibiting the highest 
values. However, the duration of lactation and 
total milk production did not differ (p > 0.05) 
when considering lamb sex. These results are 
consistent with the findings of Abecia and 
Palacios (2018), who indicated that the sex effect 
on milk production is positive in Churra and 
Lacaune sheep, where ewes that give birth to 
females produce more milk (0.730 kg) than those 
with males (0.690 kg). Nevertheless, several 
studies conclude that the primary factor affecting 
milk production and fertility in ewes is nutrition 
(Nápoles-Castillo et al., 2025; Iturralde et al., 
2019; Pesántez-Pacheco et al., 2019; Sadek et al., 
2017). Thus, adequate nutrition will positively 
influence body development and consequently, 
milk production, whereas underfeeding will lead 
to slower growth rates and prolificacy in lambs 
due to lower milk production.

The parameters characterizing the lactation 
curve are shown in Table 3. It was found that the 
model is significant (P < 0.05). Parameters “a” and 
“b” exhibited the highest standard error values 
with lower estimator values, whereas parameter 
“c” had a lower estimator and standard error. 
In this regard, previous studies demonstrate 
that the Wood model adequately fits the total 
milk production modeling in sheep (Castillo-

Hernández et al., 2024; Ángeles-Hernández et al., 
2014; Cilek and Keskin 2008, Cilek et al 2009).

Fig. 1 shows the observed and predicted values 
for the lactation of purebred Katahdin ewes during 
their second lambing under grazing conditions. A 
typical lactation curve is observed, with an initial 
increase in milk production, peaking around 
week 4, followed by a gradual decline as lactation 
progresses (Castillo-Hernández et al., 2024). The 
model shows an adequate fit, as the magnitude 
of over- or underestimation of observed values 
compared to predicted values is low, consistent 
with other reports on dairy sheep (Ángeles-
Hernández et al., 2014).

These results also align with the typical shape 
of the lactation curve for Katahdin ewes under 
intensive management in temperate climates 

Table 3. 	Lactation curve parameters (a, b, c) 
in pure Katahdin ewes during their 
second lambing.

Parameter	 Estimator	 S.E.
a	 0.9368	 0.4126
b	 0.3251	 0.1844
c	 0.0197	 0.0055

P-Value	              <0.0001

S.E. = Standard error; “a”, “b”, and “c” = constants 
that represents scale factor for milk production at the 
beginning and before of the peak of milk production. 

Fig. 1. Milk production curve in purebred Katahdin ewes fed on pasture during their second lam-
bing. Obser= Observed data; Pred= Predicted data. 
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It is concluded that Katahdin ewes have adequate milk production under grazing conditions. 

Differences in milk production were observed due to lambing type and sex, although no changes 

were detected in lactation length. The lactation curve presented a typical shape, with peak 

production occurring around weeks 3-4 postpartum. These findings are particularly relevant 

given the limited reports on milk production in Katahdin ewes.  
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(Burgos-González et al., 2018; Cilek and Keskin 
2008). It is observed that the milk production 
increases during the first month of lactation, 
followed by continuous and steady declines until 
milk production ceases (Castillo-Hernández et 
al., 2025b; Komprej et al., 2012; Cilek et al 2009). 
The milk production behavior in this genotype 
also corresponds to the production curves of 
Santa Cruz and Pelibuey ewes, respectively 
(Merchant et al., 2021; Rodríguez-Álvarez et al., 
2021), indicating that environmental effects do 
not significantly influence the variability of milk 
production (Ramírez-Rojas et al., 2022; Ángeles-
Hernández et al., 2014). Under the conditions of 
this study, these milk production levels can be 
attributed, with a high degree of confidence, to 
breed-specific characteristics.

CONCLUSIONS

It is concluded that Katahdin ewes have 
adequate milk production under grazing 
conditions. Differences in milk production were 
observed due to lambing type and sex, although 
no changes were detected in lactation length. 
The lactation curve presented a typical shape, 
with peak production occurring around weeks 
3-4 postpartum. These findings are particularly 
relevant given the limited reports on milk 
production in Katahdin ewes. 

Author contributions
All authors contributed to the conception 

and design of the study. Data curation: María 
de Lourdes Alonso Herrera, Homero Salinas 
González, Eric Groose and Jorge A. Maldonado 
Jáquez; formal analysis: Jorge A. Maldonado 
Jáquez, Glafiro Torres Hernández and Homero 
Salinas González; funding acquisition, 
supervision and validation: Homero Salinas 
González, Francisco G. Echavarría Chairez and 
Eric Groose. The first draft of the manuscript was 
written by María de Lourdes Alonso Herrera, 
Alberto Muro Reyes, Luis Humberto Díaz 
García, Homero Salinas González and Jorge A. 
Maldonado Jáquez. All authors reviewed and 
revised earlier versions of the manuscript and 
approved the final version for publication.

LITERATURE CITED

Abecia, J.A. and C., Palacios. 2018. Ewes 
giving birth to female lambs produce 
more milk than ewes giving birth to male 
lambs. Italian Journal of Animal Science. 
17(3):736-739. https://doi.org/10.1080/182805
1X.2017.1415705  

Aguilar-Martínez, C.U., J.M., Berruecos-
Villalobos, B. Espinoza-Gutiérrez, J.C., 
Segura-Correa, J., Valencia-Méndez y A. 
Roldán-Roldán. 2017. Origen, historia 
y situación actual de la oveja Pelibuey 
en México. Tropical and Subtropical 
Agroecosystems. 20(3):429-439. http://dx.doi.
org/10.56369/tsaes.2348 

Ángeles-Hernández, J.C., O. Castelán-Ortega, B., 
Albarrán-Portillo, B., Montaldo, H.H. and 
González-Ronquillo, M. 2014. Application of 
the Wood model to analyze lactation curves 
of organic diary sheep farming. Animal 
Production Science. 54:1609-1614. http://
dx.doi.org/10.1071/AN14272  

Ángeles-Hernández, J.C., A., Guerrero-Loredo, 
D.A., Solís-Guzmán, A.H., Ramírez-Pérez, S. 
Ángeles-Campos y M., González-Ronquillo. 
2018. Efecto del grupo genético sobre 
características de le curva de lactación ovina. 
Ecosistemas y Recursos Agropecuarios. 
5(14):327-333. https://doi.org/10.19136/era.
a5n14.1425 

Arcos-Álvarez, D., J., Canul-Solís, R., García-
Herrera, L., Sarmiento-Franco, A., Piñeiro-
Vázquez, F., Casanova-Lugo, L.O., Tedeshi, 
M., González-Ronquillo and A.J., Chay-
Canul. 2020. Udder measurements and their 
relationship with milk yield in Pelibuey ewes. 
Animals. 10:518. https://doi.org/10.3390/
ani10030518 

Bayril, T., F., Akdemir, M.S., Baran, C., Orhan, 
I.H., Yildirim, A.Ş., Yildiz and R. Çelik. 2023. 
Effects of lamb sex, parity, and birth type 
on milk yield, lactation length, and milk 
components in Zom ewes raised under semi-
intensive conditions. South African Journal 
of Animal Science. 53(2):186-196. https://doi.
org/10.4314/sajas.v53i2.05 

Burgos-González, C., M., Huerta-Aparicio, V., 
Aguirre, R., Vázquez, A., Orihuela and M., 
Pedernera. 2018. Short communication: 
milk production and lamb development 
in Saint Croix and Katahdin hair sheep 
breeds (Ovies aries). Tropical Animal Health 
and Production. 50:683-687. https://doi.
org/10.1007/s11250-017-1448-8 

Castillo-Hernández, G., S., González-Luna, L., 
Castillo-Hernández, G., Torres-Hernández 
and J.A., Maldonado-Jáquez. 2025a. Pre and 
post weaning performance of Columbia 
sheep under an intensive system of the central 
Mexico: an alternative to enhance meat 
production. Tropical Animal Health and 
Production. 57:137. https://doi.org/10.1007/
s11250-025-04382-y  



Chilean J. Agric. Anim. Sci., ex Agro-Ciencia (2025) 41(3):542 536-544.              

Castillo-Hernández, G., O., Hernández-Mendo, 
J., Suárez-Espinoza, J.L., Alcántara-Carbajal, 
S.I., Mendoza-Pedroza and G., Torres-
Hernández. 2025b. Characterization of 
the lactation curve of Rambouillet ewes in 
Mexico. Agrociencia. 59(1): 1-14. https://doi.
org/10.47163/agrociencia.v59i1.3278 

Castillo-Hernández, G., E., Ochoa-Alfaro, M.A., 
Ochoa-Cordero, J.A., Maldonado-Jáquez y 
G. Torres-Hernández. 2024. Características 
de las curvas de lactación en ovejas y factores 
que influyen en su variación: revisión. 
Revista Mexicana de Ciencias Pecuarias. 
15(4):930-950. https://doi.org/10.22319/rmcp.
v15i4.6551 

Chay-Canul, A.J., E., Aguilar-Urquizo, G.M., 
Parra-Bracamonte, A.T., Piñero-Vázquez, 
J.R., Sanginés-García, J.G., Magaña-
Monforte, R.A., García-Herrera and N., 
López-Villalobos. 2019. Ewe and lamb 
pre-weaning performance of Pelibuey and 
Katahdin hair sheep breeds under humid 
tropical conditions. Italian Journal of Animal 
Science. 18(1):850-857. https://doi.org/10.108
0/1828051X.2019.1599305 

Chay-Canul, A.J., R.I., Narváez-Ballesteros, 
J., Mezo-Solís, J.C., Ángeles-Hernández, 
J., Herrera-Camacho, R., García-Herrera, 
M., González-Ronquillo, G.M., Parra-
Bracamonte y N. López-Villalobos. 2019. La 
producción de leche en ovejas de pelo: la 
utopía. Revista Mexicana de Agronegocios. 
6(2):118-120. https://revistaremaeitvo.mx/
index.php/remae/article/view/341 

Chay-Canul, A.J., G.M., Parra-Bracamonte, N., 
López-Villalobos, J.B., Herrera-Ojeda, J.G., 
Magaña-Monforte, I.N., Peniche-González, 
J., Herrera-Camacho and R., García-Herrera. 
2020. Milk yield and composition of Katahdin 
and Pelibuey ewes in tropical conditions. 
Journal of Animal and Feed Science. 29:352-
357. https://doi.org/10.22358/jafs/129966/2020 

Cilek, S. 2009. Reproductive traits of Holstein 
Raised at Polatli state farm in Turkey. 
Journal of Animal and Veterinary Advances. 
8(1):1-5. https://makhillpublications.co/files/
published-files/mak-java/2009/1-1-5.pdf 

Cilek, S., and I., Keskin. 2008. Comparison of 
six different mathematical models to the 
lactation curve of Simmental cows reared 
in Kazova state farm. Journal of Animal and 
Veterinary Advances. 7(10):1316-1319. https://
www.makhillpublications.co/public/files/
published-files/mak-java/2008/10-1316-1319.
pdf 

Combellas, J. 1980. Production and reproduction 
parameters of tropical sheep breeds in 
improved production systems. Tropical 
Animal Production. 5(3):266-272. https://
www.cipav.org.co/TAP/TAP/TAP53/53_11.
pdf 

Cruz-Sánchez, O.E., J., Herrera-Camacho, R.A., 
García-Herrera, L., Aguayo-Ulloa, V.M., 
Moo-Huchin, A., Cruz-Hernández, A., 
Gómez-Vázquez, U., Macías-Cruz and A.J., 
Chay-Canul. 2022. Effects of genotype, 
litter size and sex on carcass characteristics 
and fatty acid profile in hair lambs.  Revista 
Mexicana de Ciencias Pecuarias. 13(1):1-18. 
https://doi.org/10.22319/rmcp.v13i1.5727 

De la Rosa, S.A., M.A., Revidatti, E.R., Tejerina, 
J.S., Capello-Villada y V.N., Morales. 2013. 
Datos preliminares de índices productivos 
en ovinos criollos de la región semiárida de 
Formosa, Argentina. AICA. 3:107-110. 

Estrada-López, C., O., Salvador-Flores, C.A., 
López-Díaz y J.A., Maldonado-Jáquez. 2025. 
Comportamiento reproductivo y productivo 
de un sistema productor de leche ovina en 
México. Spei Domus. 21(1): 1-7. https://doi.
org/10.16925/2382-4247.2025.01.06 

Gual, I., P.I., Alvarado y A., Cesa. 2022. Manejo 
de los ovinos durante la gestación. Visión 
Rural. 141:26-28. https:/visionrural.ar/
manejoovinosgestacion

Hinojosa-Cuellar, J.A., J., Oliva-Hernández, G., 
Torres-Hernández, J.C., Segura-Correa y R., 
González-Garduño. 2015. Productividad de 
ovejas F1 Pelibuey x Black Belly y sus cruces 
con Dorper y Katahdin en un sistema de 
producción del trópico húmedo de Tabasco, 
México. Archivos de Medicina Veterinaria. 
47(2):167-174. http://dx.doi.org/10.4067/
S0301-732X2015000200007 

Iturralde, J., R., Pérez-Clariget, F., Corrales, D., 
Fila, A., López-Pérez, M.J., Marichal, A., 
Saadoun and A., Bielli. 2019. Sex-dependent 
effects of maternal undernutrition on growth 
performance, carcass characteristics and 
meat quality of lambs. Livestock Science. 
221:104-114. https://doi.org/10.1016/j.
livsci.2019.01.024 

KHSI. 2023. Katahdin Hair Sheep International. 
Available at: https://katahdins.org/  

Komprej, A., G., Gorjanc, D., Kompan and M., 
Kovač. 2012. Lactation curves for milk yield, 
fat, and protein content in Slovenian dairy 
sheep. Czech Journal of Animal Science. 
57(5):231-239. Doi: 10.17221/5921-CJAS



543Alonso Herrera et al. Lactation in grazing Katahdin sheep

Kremer, R., J.P., Giordano, L., Róses and L. 
Rista. 2014. Production of Milchschaf sheep 
in a grazing dairy system. Veterinaria 
(Montevideo). 51(199):12-23. https://www.
revistasmvu.com.uy/index.php/smvu/
article/view/120/63 

Landi, V., A., Maggiolino, A., Salzano, S., Claps, 
P., De Palo, D., Rufrano, G., Pedota and G., 
Neglia. 2021. Evaluation of different test-day 
milk recording protocols by Wood´s model 
application for the estimation of dairy goat 
milk and milk constituent yield. Animals. 
11:1058. https://doi.org/10.3390/ani11041058  

Limas-Martínez, A.G., J., Hernández-Meléndez, 
J.V., Velázquez-Morales, C., Cortez-Romero, 
L., Vázquez-Rocha and J.A., Quintero-
Elisea. 2023. Reproductive and productive 
behaviour of hair sheep under an intensive 
system. Agroproductividad. 12: 1-8.  https://
doi.org/10.32854/agrop.v16i12.2768  

Magaña-Monforte, J.G., M.M., Nasrat, R.C., 
Montes-Pérez, J.R., Aké-López and J.C., 
Segura-Correa. 2018. Factors affecting the 
productivity and the efficiency at weaning 
of hair ewes in dry tropical environment. 
Emirates Journal of Food and Agriculture. 
30(11):946-951. https://doi.org/10.9755/
ejfa.2018.v30.i11.1859 

Magaña-Monforte, J.G., J.E., Tec-Canche, J.C., 
Segura-Correa, J.R., Aké-Villanueva and 
G.M., Parra-Bracamonte. 2024. Reproductive 
and productive performance of hair sheep in a 
semi intensive system in southeastern Mexico. 
Veterinaria Mexico OA. 11:1-15. https://doi.
org/10.22201/fmvz.24486760e.2024.1243 

Maldonado-Jáquez, J.A., L.D., Granados-Rivera, 
O., Hernández-Mendo, J., Gallegos-Sánchez, 
J.S., Mora-Flores and G., Torres-Hernández. 
2023. Productive potential of local grazing 
does and their offspring under a pre and post-
partum feeding supplementation program. 
Revista Científica FCV-LUZ. 33:e33273. 
https://doi.org/10.52973/rcfcv-e33273 

Marshall, A.C., N., López-Villalobos, S.M., 
Loveday, A., Ellis and W., McNabb. 2023. 
Modelling lactation curves for dairy sheep 
in a New Zealand flock. Animals. 13:349. 
https://doi.org/10.3390/ani13030349 

Merchant, I., A., Orihuela, R., Vázquez and 
V., Aguirre. 2021. Characterization of the 
lactation curve and milk quality in Santa 
Cruz sheep (Ovis aries). Revista Mexicana de 
Ciencias Pecuarias. 12(2):644-652. https://doi.
org/10.22319/rmcp.v12i2.5519  

Murphy, T.W., B.A., Freking and G.L., Bennett. 
2023. Comparison of three maternal 
composite sheep breeds managed under 
pasture lambing and purebred or terminal 
mating systems: ewe body weight, 
reproductive efficiency, and longevity. 
Journal of Animal Science. 101:skac418. 
https://doi.org/10.1093/jas/skac418 

Nápoles-Castillo, M.G., A.A., Martínez-
López y S.A., Campos-marmolejo. 2025. 
Caracterización de la morfología mamaria 
en ovejas F1 (Friesian x Katahdin) y su 
relación con la cantidad de leche: resultados 
preliminares. Revista de la Asociación 
Mexicana de Técnicos Especialistas en 
Ovinos. 3:176-179. http:/revamteo.com

Olvera-Aguirre, G., M.M., Mendoza-Taco, D.N., 
Arcos-Álvarez, A.T., Piñeiro-Vázquez, V.M., 
Moo-Huchín, J.R., Canul-Solís, L., Castillo-
Sánchez, M.A., Ramírez-Bautista, E., Vargas-
Bello-Pérez and A.J., Chay-Canul. 2020. 
Effect of feeding lactating ewes with Moringa 
oleifera leaf extract in milk yield, milk 
composition and preweaning performance 
of ewe/lamb pair. Animals. 10:1117. https://
doi.org/10.3390/ani10071117 

Peniche, G.I., L., Sarmiento and R., Santos. 2015. 
Estimation of milk production in hair ewes 
by two methods of measurement. Revista 
MVZ Córdoba. 20(2):4629-4635. https://doi.
org/10.21897/rmvz.66  

Pérez-Álvarez, J.G., F.A., Rodríguez-Almeida 
and J., Domínguez-Viveros. 2016. Genetic 
parameter estimates for productivity in 
the Katahdin and Hampshire ewe and its 
components. Journal of Animal Science. 
94(5):836. https://doi.org/10.2527/jam2016-
1715 

Pesántez-Pacheco, J.L., A., Heras-Molina, L., 
Torres-Rovira, M.C., Sanz-Fernández, C., 
García-Contreras, M., Vázquez-Gómez, 
P., Feyjoo, E., Cáceres, M., Frías-Mateo, F., 
Hernández, P., Martínez-Ros, J.V., González-
Martin, A., González-Bulnes and S., Astiz. 
2019. Influence of maternal factors (weight, 
body condition, parity and pregnancy rank) 
on plasma metabolites of dairy ewes and 
their lambs. Animals. 9(4):122. https://doi.
org/10.3390/ani9040122 

Pinto, L.F.B., R.M., Lewis, A.O., Rocha, B.A., 
Freking, T.W., Murphy, C.S., Wilson, S.M., 
Nilson, J.M., Burke and L.F., Brito. 2025. 
Factors affecting the length of productive 
life in U.S. Katahdin ewes. Journal of Animal 
Science. 103:skae361. https://doi.org/10.1093/
jas/skae361 



Chilean J. Agric. Anim. Sci., ex Agro-Ciencia (2025) 41(3):544 536-544.              

Ramírez-Rojas, M.C., A.F., Dzib-Can, J.A., 
Hinojosa-Cuellar, R., González-Garduño, L., 
Miranda-Jiménez, J., Suárez-Espinoza y G. 
Torres-Hernández. 2022. Función zootécnica 
de una población de ovinos Blackbelly 
en Campeche, México, basada en índices 
morfométricos. Revista MVZ Córdova. 27: 
e2850. https://doi.org/10.21897/rmvz.2850   

Rastle-Simpson, S., K., D´Souza, A., Redhead, D., 
Singh-Knights, Q., Baptiste and M., Knights. 
2016. Effect of system of lamb rearing and 
season on early post-partum fertility of ewes 
and growth performance of lambs in Katahdin 
sheep. Journal of Animal Physiology and 
Animal Nutrition. 101(5):e21-e30.  https://
doi.org/10.1111/jpn.12551 

Rodríguez-Álvarez, H.A., J.A., Hinojosa-Cuellar, 
R., González-Garduño, J., Gallegos-Sánchez, 
M., Rubio-Rubio, E.M., Aranda-Ibáñez, J., 
Oliva-Hernández and G., Torres-Hernández. 
2021. Lactation curve, milk production of 
Pelibuey ewes and preweaning growth rate 
of the lambs. Agroproductividad. 10: 1-10. 
https://doi.org/10.32854/agrop.v14i6.1850 

Sadek, A., R.H., Rakib, R.A., Karim, S.K., 
Fouzer, N., Jahan, N., Sultana and M., 
Ershaduzzaman. 2017. Pre and pot-natal 
nutrition of ewes on the performances of 
native Bengal ewes and their lambs. Animal 
Veterinary Science. 5(2):33-38.   https://doi.
org/10.11648/j.avs.20170502.12 

Sánchez-Davila, F., H., Bernal, J., Colín, E., 
Olivares, A.S., del Bosque, R., Ledezma and 
R., Ungerfeld. 2011. Environmental factors 
and interval from the introduction of rams 
to estrus in postpartum Saint Croix sheep. 
Tropical Animal Health and Production. 
43:887-891. https://doi.org/10.1007/s11250-
011-9779-3 

Sánchez-Ramos, R., M.Z., Trujano-Chávez, J., 
Gallegos-Sánchez, C.M., Becerril-Pérez, S., 
Cadena-Villegas and C., Cortez-Romero. 
2023. Detection of candidate genes 
associated with fecundity through genome-
wide selection signatures of Katahdin ewes. 
Animals. 13(2):272. https://doi.org/10.3390/
ani13020272 

Sardinha, L.A., R.S., Marques, A.A., Miszura, 
J.P.R., Barroso, G.B., Oliveira, A.S., Martins, 
A.C., Limede, M.V.C., Ferraz Jr, E.M., Ferreira, 
A.V., Pires, M.L., Eastridge and D.M., Polizel. 
2020. Milk yield and composition from ewes 
fed diets containing narasin and their lambs’ 
performance. Translational Animal Science. 
4(2):854-862. https://doi.org/10.1093/tas/
txaa030 

Takma, C., Y., Akbaş and T., Taskin. 2009. 
Modeling lactation curves of Turkish Saanen 
and Bornova goats. Asian Journal of Animal 
and Veterinary Advances. 4:122–129. https://
dx.doi.org/10.3923/ajava.2009.122.129 

Velarde-Guillén, J., N., López-Villalobos, A., 
Sainz-Ramírez, M., González-Sánchez, C.M., 
Arriaga-Jordán and B., Albarrán-Portillo. 
2022. Factors affecting the lactation curve 
parameters of crossbred dairy ewes in a flock 
of the highlands of Mexico. Tropical Animal 
Health and Production. 54:373. https://doi.
org/10.1007/s11250-022-03371-9 

Vicente-Pérez, R., U., Macías-Cruz, L., Avendaño-
Reyes, E.O., García-Flores, R., Martínez-
Martínez, O.D., Montañez-Valdéz, J.A., 
Reyes-Gutiérrez, A.J., Chay-Canul y M.M., 
Crosby-Galván. 2021. Suplementación 
de ácidos grados poliinsaturados en el 
empadre de ovejas nulíparas Katahdin: 
Eficiencia reproductiva y crecimiento pre-
destete de las crías. Revista Mexicana de 
Ciencias Pecuarias. 12(2):586-597. https://doi.
org/10.22319/rmcp.v12i2.5540 

BY

All content of the Chilean Journal of Agricultural Sciences is published under a Creative Commons Attribution 4.0 
International License, and can be used free of charge, giving credit to the journal's authors, as established in the license.


