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Abstract. In Latvia, people predominantly breed Latvian dark head breed lambs with seasonal rutting between 
July and December. Due to economic reasons, part of the sheep breeders organize the lambing of ewes in 
spring months, when lambs are born in April, May, shortly before the beginning of the pasture season. The 
lambing season of ewes affect the development and growth of lambs, predominantly the increase in live weight 
per day. The aim of the study – to analyse the impact of lambing season of ewes on lamb growth rates during 
the lactation period. The farm being studied is situated in Latvia, in Northern Vidzeme and mostly breeding 
Latvian dark heads breed. This study uses the production results for farm-born lambs in 2013 and 2014. For 
the purposes of data analysis we established 3 groups, depending on the lambing season and lamb gender. By 
performing the variance analysis of the results obtained, we concluded that the age of ewes had a significant 
impact on the number and live weight of lambs at birth, and the fertility of ewes had a significant impact on 
breeding of lambs. The ewes of spring-born lambs were 3 years old on average and 2 lambs per ewe lambed 
were obtained on average, which differed significantly from winter and summer-born lamb groups. During 
the study, it was demonstrated that the number of lambs per litter affects the live weight of lambs at birth, the 
spring-born male (3.8 kg) and female (3.7 kg) lambs were significantly lighter than those born in winter and 
summer. During the lactation period, the highest increase in daily live weight was obtained from summer-born 
lambs of both genders. The male lambs reached 287.3 g and the female lambs – 269.0 g. According to the 
results obtained in the study, we conclude that the largest number of ewes lambed in spring, and they are most 
efficiently used during this season.
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INTRODUCTION

In Latvia, people predominantly breed Latvian dark head breed lambs with seasonal rutting between  
July and December. Due to economic reasons, part of the sheep breeders organize the lambing of ewes in 
spring months, when lambs are born in April, May, shortly before the beginning of the pasture season.
Depending on the sheep mating time, lambing of sheep takes place mainly in two periods, and therefore it is 
common to divide between lambing in winter and spring months. Lambing of sheep in winter takes place in 
December, January and February, which is the coldest time of year. In Latvia, lambing of ewes traditionally 
occurs in winter months. Lambing of sheep in spring takes place in the warmest months: March, April and 
May. Such organization for lambing of ewes is suitable for sheep farms, where sheep are kept in cold sheds, 
lightweight construction buildings, or outdoors throughout the year. The advantage of lambing of ewes in 
spring is the fact that sheep with lambs consume a smaller amount of winter feed, especially fodder, since 
sheep and lambs are kept in a shed for a smaller period of time. As early as in May, sheep and lambs may be 
placed on the pasture, where they can consume fresh, protein-rich pasture grass. 
The advantage of lambing of ewes in winter is the fact that sheep reach their breeding readiness in the autumn 
period (during the season of intensive rutting), which is particularly important for selling of breeding animals, 
since the owners are willing to buy breeding animals as soon as in August. A prerequisite for organising the 
lambing of ewes in winter is a thermally insulated shed. Some of the shortcomings are larger consumption of 
fodder and high costs for construction of a shed, since a thermally insulated shed must be built [6].
One of the main characteristics of sheep productivity is production and rearing of lambs. The main factors 
affecting it are the number of lambs at birth, milkiness of ewes, behaviour of ewes (maternal instinct), lamb 
health condition and organization of feeding. 
The lambing season of ewes affect the development and growth of lambs, predominantly the increase in daily 
live weight. It is preferable to mate ewes in late summer (so that they would lamb in winter), and maintain a 
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greater number of old sheep (from 4 to 6 years) in the flock. When feeding the ewes, most attention should be 
paid to the second half of gestation (100th day), obtaining lambs with higher live weight at birth (3.5-5.0 kg), 
which will further affect their growth rate [10].
The number at birth has a significant impact on the number of lambs weaned. It is easier to preserve the lambs 
born as singles or twins, rather than those born as triplets or quadruplets. Preservation of lambs also depends 
on the technology used for provision of sheep and rearing of lambs applied in the farm. 
The aim of the study – to analyse the impact of lambing season of ewes on lamb growth rates during the 
lactation period. 

MATERIALS AND METHODS

The farm being studied is situated in Latvia, in Northern Vidzeme. The farm is breeding Latvian dark 
heads, Oxford Down and Texel sheep breeds. On 01/01/2015, the total number of sheep of different age 
was 851. The farm pays great attention to preparation of good roughage. In spring, following the weaning 
of lambs, ewes and lambs are grazed in good-quality cultivated pastures providing all the necessary 
nutrients. Based on the fact that the Latvian dark head is the basic breed in Latvia, this study analyses the 
growth of Latvian dark head breed lambs during the lactation period and quality during the evaluation. 
This study uses the production results for farm-born lambs in 2013 and 2014. For the purposes of data 
analysis we established 3 groups, depending on the lambing season and lamb gender, where the highest 
number of lambs – 83.1% were born in spring, 11.1 % of lambs were born in summer and 5.8% were born  
in winter (Table 1).

Table 1
Number of lambs of the study seasons

Lambing seasons Male Female Together %
Winter 10 9 19 5.8
Spring 147 123 270 83.1
Summer 15 21 36 11.1
Together 172 153 325 100

The winter season included lambs born in December, January and February, the spring season –  
lambs born in March and April, and the summer season – lambs born in May, June and July. Data on 
the number of lambs at birth, live weight at birth, the increase in live weight per day until weaning and 
adjusted live weight at 70 days of age were obtained from the Agricultural Data Centre database. 
According to a breeding  programme developed in Latvia for Latvian dark head breed sheep, lambs 
are evaluated between the 60th and the 95th day of life, the live weight of lambs during the evaluation 
is determined and recalculated to 70 days of age, so that the lambs might be divided into the relevant  
classes (from Elite – Class II) [2]. 
During the study, in order to characterise the efficiency of ewes, the live weight of lambs with 70 days of  
age obtained from a single ewe has been calculated. 
The data obtained were processed using the software MS Excel, using mathematical data processing 
methods. The average values, standard error and coefficient of variation of the characteristics listed were 
calculated. The significance of differences among the average values was determined using the t – test, and 
the impact of factors – single-factor analysis of variance. In order to describe the significance of differences in  
the results obtained, we used the following Latin alphabet letters: a; b; and c (p≤0.05).

RESULTS AND DISCUSSION

Live weight and growth rate during the lactation period is affected by gender and number of lambs at birth, live 
weight and feeding of the ewe, breed, as well as external environmental factors [9]. 
By performing the variance analysis of the results obtained, we concluded that the age of ewes had a significant 
impact on the number and live weight of lambs at birth, and the fertility of ewes had a significant impact 
on breeding of lambs. Table 2 summarizes the average number and live weight of lambs at birth born in  
different seasons, as well as information on the average age of ewes.
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Table 2
Averages of lamb birth parameter and age of sheep by lambing seasons

The outcomes

Lambing seasons
winter spring summer

male female male female male female

xsx ± xsx ± xsx ± xsx ± xsx ± xsx ±

Age of sheep, years 2.8±0.20a 3.3±0.29a 3.1±0.07b 2.9±0.07b 1.5±0.13c 1.5±0.05c

Size at birth 1.7±0.15a 1.9±0.11a 2.0±0.04b 2.0±0.04a 1.2±0.11c 1.3±0.10b

Live weight at birth, kg 4.7±0.34a 4.5±0.25a 3.8±0.07b 3.7±0.07b 4.3±0.24a 3.8±0.17b

  a;b;c p≤0.05 – productivity characteristics of lambs of the same gender according to different seasons of birth

As evidenced by the results obtained, the youngest ewes have lambed in the summer season (1.5 years) and are 
significantly younger than the ewes that have lambed in the summer and winter seasons. The oldest ewes that 
have given birth to female lambs were 3.3 years old, which is by 0.4 years older than the ewes that lambed in 
spring (p≤0.05). The significantly older ewes (3.1 years) that have given birth to male lambs lambed in spring. 
By mating the breeding sheep from 10 to 12 months of age, the vast majority of young sheep gives birth to 
only 1 lamb, this can be attributed to a significantly smaller number of lambs per litter during the summer 
season of lambing, both in male and female lamb groups. In both male and female lamb groups, significant 
differences were observed in age of ewes between winter and summer, as well as between spring and summer 
seasons of lambing (p≤0.05). The results obtained from studies with Merino sheep carried out in South Africa 
confirmed that age, live weight and year of birth of ewes had a significant impact (p≤0.01) on lamb productivity 
characteristics. A significant impact on live weight of lambs weaned (60 days) in the first lambing of sheep was 
obtained. From sheep born as twins a 7.6% (0.40 lambs) increase in lambs obtained and a 7.4% (0.30 lambs) 
increase in lambs weaned was observed if compared to their peers born as singles [3]. Similar results were 
obtained in studies conducted in New Zealand [7].
By analysing the average number at birth in male and female lamb groups, the largest number was 
obtained in the group of ewes lambing in spring – 2.0 lambs per ewe, but the lowest result – from ewes 
lambing in summer 1.2 and 1.3 lambs per litter respectively. The number of summer-born lambs at birth 
was significantly lower than winter and spring-born lambs (p≤0.05). Significant differences in number at 
birth were also observed among male lambs born in winter and spring (p≤0.05). The results obtained from 
studies carried out in Turkey with local and Romanov breed sheep regarding seasonal effects on lamb 
growth and development confirmed that the number of lambs at birth in winter season of lambing was 
higher, 1.27 lambs per litter on average, but lower in spring – 1.26 lambs per litter. A higher live weight 
at birth was demonstrated by Romanov breed lambs: 4.3 kg in winter season and 3.9 kg in summer  
season [5]. 
The studies conducted in Australia found that male lambs were significantly heavier by 0.2 kg (p≤0.05) on 
average compared to the female lambs and that lambs born as singles were heavier by 1.1 kg (p≤0.001) on 
average than twin lambs [4], [8]. 
A similar trend was also observed in our study, where the smallest live weight at birth was found among the 
spring-born male lambs – 3.8 kg and female lambs – 3.7 kg. If compared to the spring-born lambs, significantly 
heavier lambs were born in winter, 4.7 kg and 4.5 kg respectively, demonstrating a 0.9 kg increase for male 
and a 0.8 kg increase for female lambs. In male lamb group, significant differences in live weight at birth 
between winter and spring seasons of lambing (p≤0.05) were observed. In female lamb group, significant 
differences in live weight at birth between winter and spring seasons of lambing (p≤0.05) were observed.  
Although the number of lambs per litter born in summer constituted 1.3, their live weight was not significantly 
different if compared to summer-born female lambs. The study carried out in Lithuania using Lithuanian 
blackhead breed sheep also showed that winter-born lambs were by 0.2 kg heavier – 3.94 kg than those born 
in spring – 3.74 kg [10]. 
An important characteristic of meat productivity is increase in daily live weight characterizing the lamb 
growth ability. By performing a monthly control weighing of lambs, we can calculate the increase in daily live 
weight of lambs. See Figure 1 for increase in daily live weight of male and female lambs until evaluation.
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Figure 1. Male and female average daily live weight gain depending on the season

As demonstrated by the results obtained, in different seasons of birth, male lambs showed a greater 
increase in daily live weight until evaluation if compared to female lambs. Increase in daily live weight 
of summer-born male lambs during the lactation period constituted 287.3 g, which is by 10.8 g higher 
than for lambs born in the winter season and by 28.4 g higher than for lambs born in the spring season 
respectively. Increase in daily live weight of summer-born female lambs during the lactation period 
constituted 269.0 g, which is by 12.1 g higher than for lambs born in the winter season and by 26.0 g 
higher than for lambs born in the spring season respectively. This can be explained by balanced feeding 
of ewes and lambs using good-quality grass feed during the summer months. No significant differences 
in increase in daily live weight of lambs until weaning among different seasons of lambing were  
observed.
In order to evaluate the quality of farm-grown lambs, the adjusted live weight of male and female lambs 
at 70 days of age (Figure 2) has been calculated. Based on the requirements of the breeding programme 
for Latvian dark head breed lambs, lambs born as singles should weigh at least 20 kg, and the lambs  
born as twins – at least 18 kg.

Figure 2. Male and female average live weight until weaning depending on the season

The results summarized in the figure show that in all seasons of the study lambs of both genders at 70 days 
of age have exceeded the requirements specified in the breeding program. Organizing the lambing of ewes in 
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the farm during the summer months has resulted in the highest adjusted live weight of lambs of both genders 
at 70 days of age – 24.4 kg for male and 22.7 kg for female lambs, which was by 0.4 kg higher than for 
winter-born and by 1.2 kg higher than for spring-born male lambs. In the female lamb group, this indicator  
was by 0.2 kg higher than for winter-born and by 2.0 kg higher than for spring-born lambs.  
No significant difference in adjusted live weight of lambs at 70 days of age was observed. The study 
results obtained in Turkey are different from our findings. In studies carried out there on seasonal effects 
on the growth and development of lambs, the spring-born lambs after weaning (at 60 days of age) were by  
1.6 kg heavier (18.3 kg) (p <0.05) than the winter-born lambs – 16.7 kg [5]. The results obtained in Lithuania  
are similar to our results of the study, where winter-born lambs at 60 days of age reached 26.15 kg, and 
were by 8.4 kg heavier than the spring-born lambs [10]. The results of studies conducted confirm that 
female lambs are born with a lower live weight, obtain a lower increase in live weight per day, weighing 
less than the male lambs at 70 days of age. In studies conducted in Turkey using Akkaraman sheep 
breed, the weaning live weight of female lambs at 60 days of age reached 15.9 kg, and for male lambs –  
17.1 kg [1]. 
Table 3 summarizes the results calculated for evaluation of ewe efficiency according to lambing seasons.

Table 3
The lamb average live weight to the lambing sheep in  

different seasons

Parameters
Winter Spring Summer

male female male female male female
Lamb extraction (mother fertility) 1.7 1.9 2.0 2.0 1.2 1.3

Lamb live weight of the 70 days, kg 24.0 22.5 23.2 20.7 24.4 22.7
Lamb live weight to the lambing sheep, kg 40.8 42.8 46.4 41.4 29.3 29.5

Results of calculations made show that ewes have been most efficiently used in the spring season, when 
46.4 kg of live weight per ewe were obtained on average in the male lamb group, which is by 5.6 kg higher 
than for winter-born and by 17.1 kg higher than for summer-born lambs. The most efficient use of ewes 
in production of female lambs has been observed in the winter season, where the average live weight of 
lambs at 70 days of age per ewe constituted 42.8 kg, which is by 1.4 kg higher than for spring-born  
and by 12.3 kg higher than for summer-born lambs. 

CONCLUSIONS

1.	 The ewes of spring-born lambs were 3 years old on average and 2 lambs per ewe lambed were obtained on 
average, which differed significantly from winter and summer-born lamb groups (p≤0.05). 

2.	 During the study, it was demonstrated that the number of lambs per litter affects the live weight of  
lambs at birth, the spring-born male (3.8 kg) and female (3.7 kg) lambs were significantly lighter than 
those born in winter and summer (p≤0.05).

3.	 During the lactation period, the highest increase in live weight per day was obtained from summer-born 
lambs of both genders. The male lambs reached 287.3 g and the female lambs – 269.0 g. The adjusted live 
weight of these lambs at 70 days of age was the highest among the study groups reaching 24.4 kg for male 
lambs and 22.7 kg for female lambs. 

4.	 According to the results obtained in the study, we conclude that the mating and lambing of ewes in the  
farm is organized in accordance with the strategy developed, – the largest number of ewes lambed in 
spring, and they are most efficiently used during this season. 
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