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Abstract—This study was carried out to investigate lamb 

mortalities relating to ewes' breed and some managemental factors on 
250 pregnant ewes (190-Rahmani, 30-Ossimi and 30-Romanov) at 
Mehallet Mousa, Animal Production Research Station, Kafr El-
Sheikh Province, Egypt. These animals divided into five groups 
according to the managemental factors used. The results revealed that 
the lamb mortality was higher in Ossimi breed and lower in 
Romanov one. In addition, the highest lamb mortality occurred 
among lambs for unsupplemented ewes, for those had body condition 
score two and for lambs which born outdoor. Moreover, the lamb 
survivability was increased by the parity of ewes. From this study it 
can be concluded that the lamb mortality depends on ewes' body 
condition score, parity, lambing system (indoor or outdoor), nutrition 
during pregnancy period and selected breed. In addition, the most 
important period for lamb survival is the first week of age. 

 
Keywords— lamb mortality, sheep breeds, sheep management, 
sheep parity. 

I. INTRODUCTION 
NCREASED lambing percentage is the biggest contributor 
to get higher profits from sheep farms. Lambs survivability 

is an important issue in highly fecund sheep flocks. Lamb 
mortality rate averages 9 to 20% in the most sheep producing 
countries [2], representing an important economic loss for 
farmers. The decline in single-bearing ewes is compensated by 
an increase in triplet-bearing ewes. The increased proportion 
of ewes having triplets is of concern to farmers and to industry 
because lamb mortality reaches to the greatest in triplets [11, 
18] and twin- and triplet-born lambs have greater mortality 
rates than singles [14].  

Lamb mortality is influenced by lamb factors (breed and 
sex), prenatal influences (prenatal nutrition, litter size), ewe 
factors (condition score and parity), and the birth process [4]. 
The main causes of lamb mortality varied according to the 
farms’ location and managemental system. However, the 
single greatest predictor of lamb mortality is the birth weight 
[13]. Heavy lambs may experience difficult deliveries and die 
during birth [3], whereas low birth weight lambs are more 
likely to experience starvation and hypothermia [33]. Lamb 
birth weight had the greatest predictive power for survival 
during the neonatal period as; survivability dramatically 
decreased with extreme birth weights, although it reached a 
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survival probability greater than 93.5% within the 3.3 to 5.4 
kg range. Lamb behavioral progress is retarded in males in 
comparison with ewe lambs, in larger litter sizes compared 
with smaller sizes, in lambs that have experienced a difficult 
delivery, and in low birth weight lambs in comparison with 
larger lambs [4]. Undernourished pregnancy ewes give birth 
to lightweight lambs [29] and consequently have impact on 
either lamb behavior, as same as placental insufficiency [5] or 
increased mortality rates [16]. Additionally, undernourished 
ewes were less attached to their lambs than adequately fed 
ewes [6]. However, in studies in which maternal nutrition was 
manipulated by altering pasture allowance in late gestation, the 
effect of nutritional treatment on maternal responses to the 
ewe’s handling of her lambs within 12 hours of birth was 
small [11], although the ewes with the greatest pasture 
allowance tended to stay closer to their lambs compared with 
the ewes with the least allowance. Inadequate maternal 
nutrition during pregnancy can therefore compromise lamb 
survival through its impact on lamb prenatal development, 
maternal lactation and by reducing both the quality of maternal 
behavior and the strength of the ewe-lamb interaction. 

Breed differences in lamb vigor at birth have been reported 
in pure and crossbred breeds [9]. Romanov ewes show better 
maternal care (more licking, grooming, and lamb acceptance, 
and less aggression) than the other breeds [27, 20]. Thus, it is 

clear that considerable breed differences exist in the quality of 
expressed maternal behavior. As, the maternal behavior of 
ewes has been assessed by using a composite measure of 
ewes’ reactions; when their lambs are handled by a shepherd; 
called the Maternal Behavior Score (MBS) [26]. This score 
shows variation within and between breeds and is related to 
both lamb survival and weaning weight. In general, ewes with 
a low MBS have higher lamb mortality, although survival does 
not increase with an increase in MBS above the average [12, 
31]. Worldwide, lamb mortality ranged between 10 and 30% 
from birth to weaning age [35, 31]. The vast majority of these 

mortalities occur within the first 3 days of postnatal life [25]. 
Primiparous ewes show impairments in the expression of 

maternal behavior if compared with multiparous ewes. A 
comparison of the behavior of the same ewes in successive 
pregnancies revealed that ewes were consistent in their 
behavior across parity for care giving behaviors (maternal 
grooming) and for rejection or lamb avoidance behavior, 
although aggressive behaviors were not repeatable [7]. 
Primiparous ewes tend to have a longer labor than experienced 
ewes and are slower to begin grooming their lambs after birth 
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[10]. However, on average, when compared with multiparous 
ewes, primiparous ewes show equivalent amounts of grooming 
behavior over the first 2 hours after delivery and make a 
similar number of low-pitched bleats [7]. Experience of being 
a mother, gained during the initial contacts of the ewe with her 
lamb, allows her to learn to respond appropriately, and she 
becomes less likely to prevent subsequent sucking attempts 
[8]. Higher prenatal [36], neonatal mortality [24] and lower 
lamb survival [19] was reported in ewes with low body 
condition score.  

The aim of this study was to determine the effect of 
different sheep breeds (two Egyptian sheep breeds; Ossimi 
and Rahmani; and Romanov as a foreign breed) on lamb 
survivability and to investigate the relationship between some 
sheep managemental practices and lamb mortality. 

 
II. MATERIALS AND METHODS 

In this study, 250 pregnant ewes (190-Rahmani, 30-Ossimi 
and 30-Romanov ewes; their age ranged from 1.5 to 4 years 
and their body weight ranged from 40 to 62 kg) were selected 
to study the effect of some sheep managemental practices on 
their lamb mortalities up to weaning age. These animals were 
raised at Mehallet Mousa, Animal Production Research 
Station, Kafr El-Sheikh Province, Egypt. The animals were 
treated as following; Group I (different breed group), in which 
90 pregnant ewes (30-Ossimi, 30-Rahmani and 30-Romanov 
ewes) were used to study the effect of different breeds on 
lamb mortality. Group II (lambing system group), in which 20 
pregnant Rahmani ewes were used and divided into two 
subgroups (10 each). The animals in the first subgroup were 
lambed indoor while, the animals in the second one were 
lambed outdoor to study the effect of lambing system on lamb 
mortality. Group III (feed supplementation group), in which 
60 pregnant Rahmani ewes were used and divided into two 
subgroups (30 each). The animals in first subgroup were 
supplemented at late stage of pregnancy (each ewe was 
supplemented by 400gm/head/day from the following ration; 
65% Cotton seed cake, 9% Wheat bran, 21% Rice polish, 1% 
Calcium carbonate, 1% Sodium chloride and 3% Molass), 
meanwhile, the animals in the second subgroup were not 
supplemented and kept as a control group to study the effect 
of feed supplementation during late pregnancy on lamb 
mortality. Group IV (body condition score group), in which 
40 pregnant Rahmani ewes were used and divided into four 
subgroups (10 each) according to their body condition score 
(the body condition score was based on a 5-point scale with 
half point gradations, where 1 is very thin and 5 is obese). The 
animals in the first subgroup had body condition score 2, the 
animals in the second subgroup had body condition score 2.5, 
the animals in the third subgroup had body condition score 3 
and those in the fourth subgroup had body condition score 3.5 
to study the effect of body condition scores of dam on lamb 
mortality. Group V (parity group), in which 40 pregnant 
Rahmani ewes were used and divided into four subgroups (10 
each) according to their parity (number of giving births 
before). The animals in the first subgroup had no birth before, 

the animals in the second subgroup had one birth before, the 
animals in the third subgroup had two births before and those 
in the fourth subgroup had three births before to study the 
effect of parity of dams on lamb mortality. The animals during 
the course of the present experiment were fed green fodders, 
concentrates and rice hay in rates of 7, 0.5 and 2 Kg with 
water adlibitum. The lamb mortalities relating to lambs’ birth 
body weight, sex and single or twin, dam parity and nutrition 
during late pregnancy were recorded. Statistical analysis was 
done using a linear model (SAS/STAT, [32], procedure 
GLM). Non-parametric tests were done on mortality rate with 
proc CATMOD and significance was evaluated by X2 values.   

 
III. RESULTS 

Concerning the breed of ewes, the lamb mortality 
percentage for the different three breeds; Ossimi, Rahmani 
and Romanov are given in table 1. There was a significant 
difference (P<0.05) in the total lamb mortality between 
foreign breed (Romanov) and Egyptian breeds (Ossimi and 
Rahmani); Romanov breed had the lowest overall mortality 
7.1%, and Ossimi breed had the highest mortality 21.4% 
while, Rahmani breed had 16.6%. The mortality percent for 
ram lambs was higher for the three breeds; Ossimi, Rahmani 
and Romanov (28.6, 20.1 and 10%; P<0.05, respectively) 
than that for ewe lambs (14.3, 11.8 and 3.8%, respectively) as 
shown in table 1. The percent of lamb mortality was higher in 
twin lamb births than in single lamb births among all lambs 
for the three breeds; Ossimi, Rahmani and Romanov,  the 
former being was 50, 41.7 and 7.6%; P<0.05, respectively 
and the later was 10.7, 4.2 and 0%, respectively as shown in 
table 1. Moreover, it was observed that most of all dead lambs 
died shortly after birth or within one week of age in lambs for 
the three breeds; Ossimi, Rahmani and Romanov as; the 
record was 17.8, 13.9 and 7.1%; P<0.05, respectively. 
Another 3.6, 2.7 and 0%, respectively died during the period 
from one week of age till weaning age (Table 1). There was a 
relationship between the birth weight and the lamb mortality. 
It was observed that within the three breeds; Ossimi, Rahmani 
and Romanov the highest mortality occurred in lambs which 
had birth body weight less than 3 kg (16, 12, and 5.3%; 
P<0.05, respectively) if compared with those had birth body 
weight over 3 kg    (5.4, 4.6, and 1.7%, respectively ) as 
shown in table 1. 

The nutrition of ewes at the end of gestation period affected 
the number of lambs died per ewe as; the total mortality 
percent among lambs for undernourished ewes was higher 
21.7%; P<0.05 than that for supplemented ewes 16% as 
shown in table 2. A relationship has been observed between 
the lambing system (Indoor or outdoor) and the neonatal lamb 
mortalities; it was observed that the total mortality percent 
among lambs born outdoor was higher 20%; P<0.05 than 
those born indoor 14.3% (table 2). There was an effect of 
parity of the dam on overall mortality of lambs. Unexpectedly, 
total lamb mortalities was the highest for the first parity dams 
(Table 3) and the lowest for the second, the third and the 
fourth parity; lamb mortalities tended to be higher in the first 
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parity group 33.3%; P<0.05 and declined until the fourth 
parity (16.6% for second, 6.6% for third and 7.1%. for the 
fourth parity). On the other hand, it was observed that the 
highest total mortalities occurred among the lambs for ewes 

which had the body condition score two (22.2%) and three 
and half (18.5%; P<0.05) if compared with those for ewes 
which had body condition score two and half and three (15.4 
and 7.1%, respectively) as shown in table 4.  

 
TABLE I  

EFFECT OF DIFFERENT BREEDS OF EWES ON LAMB MORTALITY %. 
 

 
Variables 

Breed  
X2 

OS* RA RO 
No. of ewes 30 30 30  
Total born lambs 28a 36b 56c 3.7 
Mean birth weight (g) 3100a 3300b 3600c 2.8 
Ram  lambs % 50a 52.7a 53.6a 1.4 
Ewe lambs % 50a 47.3a 46.4a 2.4 
Single lambs % 92.9a 80b 13.4c 3.0 
Twin  lambs % 7.1a 20b 86.6c 1.6 
Dead ram lambs % 28.6aA 20.1bA 10c 2.6 
Dead ewe lambs % 14.3aB 11.8bB 3.8a 2.0 
Dead single lambs % 10.7aA 4.2bA 0c 3.2 
Dead twin lambs % 50aB 41.7bB 7.6c 3.7 
Dead lambs less than 3kg % 16aA 12bA 5.3cA 1.4 
Dead lambs over 3kg % 5.4aB 4.6aB 1.7bB 2.7 
Deaths from birth to one week age % 17.8aA 13.9bA 7.1cA 2.4 
Deaths from week to weaning age % 3.6aB 2.7bB 0cB 3.0 
Total dead lambs 6 7 4  
Total lamb mortalities % 21.4a 16.6b 7.1c 8.7 

a. b. c Superscript in the same row differ significantly (P<0.05). 
 A, B, C Superscript in the same column relating to sex, single or twin, birth weight and  lamb age within the same subgroup differ significantly (P<0.05). 
OS= Ossimi      RA= Rahmani         RO= Romanov                              * Two Ossimi ewes in this group had prenatal lamb losses. 

 
TABLE II 

EFFECT OF LAMBING SYSTEM AND FEED SUPPLEMENTATION OF EWES DURING PREGNANCY ON LAMB MORTALITY %. 
 

 
Variables 

Feed  
X2 

Lambing system  
X2 S US Indoor Outdoor 

No. of ewes 30 30  10 10  
Total born lambs 50a 46b 3.8 14a 15a 2.8 
Mean birth  weight (g) 3390a 3290a 2.6 3350a 3250a 1.6 
Ram  lambs % 52a 56.5a 1.6 57.2a 46.7b 2.2 
Ewe lambs % 48a 43.5a 2.8 42.8a 53.3b 3.8 
Single lambs % 75a 85b 3.2 60a 50b 1.4 
Twin  lambs % 25a 15b 1.8 40a 50b 2.8 
Dead ram lambs % 19.2aA 23.1aA 2.4 12.5aA 14.3aA 3.4 

Dead ewe lambs % 12.5aB 20bA 2.2 16.7aB 25bB 2.6 
Dead single lambs % 6.7aA 7.9aA 3.6 10aA 0bA 1.8 
Dead twin lambs % 30aB 87.5bB 3.2 25B 50bB 2.2 
Deaths from birth to one week age % 12aA 17.3bA 1.8 14.3aA 20bA 3.2 

Deaths from week to weaning age  % 4aB 4.4aB 2.4 0aB 0aB 1.4 

Total dead lambs 8 10  2 3  

Total lamb  mortalities % 16a 21.7b 3.4 14.3a 20b 6.6 
a. b. c Superscript in the same row differ significantly (P<0.05).  S= Supplemented by feed.      US= Unsupplemented by feed. 
 A, B, C Superscript in the same column relating to sex, single or twin, birth weight and  lamb age within the same subgroup differ significantly (P<0.05). 
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TABLE III 

EFFECT OF PARITY FOR RAHMANI EWES ON LAMB MORTALITY %. 
 

 
Variables 

Parity  
X2 1 2 3 4 

No. of ewes 10 10 10 10  
Total born lambs 10a 12c 15b 14b 2.2 

Mean birth  weight (g) 3100a 3150a 3300b 3350b 1.8 
Ram  lambs % 70a 41.6b 46.6b 57.1c 2.4 
Ewe lambs % 30a 58.4b 53.4b 42.9c 3.2 
Single lambs % 90a 80b 50c 60d 1.6 
Twin  lambs % 10a 20b 50c 40d 3.0 
Dead ram lambs % 28.5aA 20bA 0cA 12.5dA 3.4 

Dead ewe lambs % 33.3aB 14.2B 12.5cB 0dB 2.6 
Dead single lambs % 12.5aA 12.5A 20bA 0cA 1.6 
Dead twin lambs % 100aB 25bB 0cB 12.5dB 2.6 

Deaths from birth to one week 
 age % 

20aA 16.6bA 6.6cA 7.1cA 4.2 

Deaths from week 
to weaning age  % 

13.3aB 0bB 0bB 0bB 1.4 

Total dead lambs 3 2 1 1  
Total lamb  mortalities % 33.3a 16.6b 6.6c 7.1c 6.8 

a. b. c Superscript in the same row differ significantly (P<0.05).  
A, B, C Superscript in the same column relating to sex, single or twin, birth weight and lamb age within the same subgroup differ significantly (P<0.05). 

 
 

 

TABLE IV  
EFFECT OF BODY CONDITION SCORE FOR RAHMANI EWES ON LAMB MORTALITY %. 

 
 
Variables 

Body condition score  
X2 2* 2.5 3 3.5 

No. of ewes 10 10 10 10  
Total born lambs 9 a 13b 14b 11c 3.4 

Mean birth weight (g) 3000a 3300c 3350ac 3250ab 2.8 
Ram  lambs % 55.6a 46.2b 57.1a 81.8c 1.8 

Ewe lambs % 44.4a 53.8b 42.9a 18.2c 2.2 
Single lambs % 100a 70b 60c 90d 1.4 
Twin  lambs % 0a 30b 40c 10d 2.8 
Dead ram lambs % 40aA 16.6bA 12.5cA 11.1cA 3.4 
Dead ewe lambs % 0aB 14.3bA 0aB 50cB 2.6 
Dead single lambs % 22aA 0bA 0bA 0bA 3.4 

Dead twin lambs % 0aB 33.3bB 12.5cB 100dB 6.4 
Deaths from birth to 
one week age % 

22.2aA 15.4bA 7.1cA 9.1cA 2.2 

Deaths from week to weaning age  % 0aB 0aB 0aB 9.1bA 1.2 

Total dead lambs 2 2 1 2  

Total lamb mortalities % 22.2a 15.4b 7.1c 18.2b 8.6 
a. b. c Superscript in the same row differ significantly (P<0.05). 
 A, B, C Superscript in the same column relating to sex, single or twin, birth weight and lamb age within the same subgroup differ significantly (P<0.05). 

* One ewe in this group had prenatal lamb loss. 
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IV. DISCUSSION 
The number of born lambs per ewe is certainly an 

economical important trait in a commercial sheep enterprise. 
However, the profitability is largely determined by the number 
of lambs sold per ewe. Therefore, much attention should be 
paid to the care of pregnant ewes and their lambs before, 
during, and after birth. The neonatal period is very decisive 
for lambs rearing. During this period, mortality is a major 
factor limiting the profitability in sheep farming. The total 
lamb mortality percentage for the different three breeds; 
Ossimi, Rahmani and Romanov are 21.4, 16.6 and 7.1%, 
respectively. This may be due to ewes may differ in the 
maternal care they express, e.g. the amount of grooming 
behavior, responses to the lamb’s suckling attempts, 
likelihood of desertion. These differences usually persist over 
successive births [7] suggesting that they are intrinsic to the 
individual. One of the most frequently explored sources of 
maternal behavior variation is breed differences. As well as, 
foreign breed (Romanov) ewes showed better maternal care; 
more licking, grooming, and lamb acceptance, and less 
aggression [27, 20] than Egyptian breeds (Ossimi and 
Rahmani). Lamb mortalities were affected by Litter size; twin-
born lambs died overall more than singles did; suggesting that 
this may be attributing to their lower birth weight relative to 
single-born lambs. The majority of all dead lambs died from 
birth till one week of age in lambs for the three breeds; 
Ossimi, Rahmani and Romanov; 17.8, 13.9 and 7.1%, 
respectively if compared with 3.6, 2.7 and 0%, respectively 
died from one week of age till weaning age. These results are 
in concert with those obtained by Hight [15] who mentioned 
that most deaths of lambs are invariably concentrated in the 
first days after birth. In addition, the attention of the shepherd 
should then focus on this period. The weight of lamb at birth 
has a tremendous impact on the ability of the lamb to survive. 
The mortality of lambs is extremely high in low birth weight 
lambs within the three breeds; Ossimi, Rahmani and 
Romanov, but improves steadily for any increase in the lamb 
birth weight. In addition, lambs with low birth weight are 
subject to death from starvation due to their lower energy 
reserves and weakness. Ram lambs have a slightly higher 
mortality percent for the three breeds; Ossimi, Rahmani and 
Romanov (28.6, 20.1 and 10%, respectively) if compared with 
that for ewe lambs (14.3, 11.8 and 3.8%, respectively). This 
difference in death percent resulted in tendency to balance the 
sex ratio as the lambs got older. Finally, under Egyptian 
environmental conditions, the productivity and survivability 
of lambs were higher in Romanov breed than that for Ossimi 
and Rahmani breeds as well as the maternal care of ewes. 

 
The mortality percent of lambs was affected by the nutrition 

of the ewe at the end of gestation; undernourished ewes give 
birth to smaller lamb prone to an early death, whereas, the 
lamb of supplemented ewe may be too big for a chance of 
survival. Moreover, undernourished ewes produced less 
colostrum and less milk during lactation and lambs will have a 
lower intake of colostrum, reduced immunoglobulins and 

hence greater mortality from infectious disease may occur. 
Additional adverse effects of maternal under-nutrition include 
reduced udder development as well as less colostrum 
production and quality. Nutritional supplementation during 
late pregnancy can be used to reduce lamb mortality by 
increasing the birth weight of the lamb [21, 17], increasing 
colostrum and milk production [22, 1]. Indeed, ewes that are 
underfed during pregnancy have differing physiological 
profiles during gestation period compared to well-fed ewes. 
Low nutrition is associated with higher plasma progesterone 
in late gestation period [10] and a lower ratio of oestradiol to 
progesterone at birth [6]. High plasma progesterone is 
negatively related to colostrum and milk yield and therefore 
may threaten the survival of newborn lambs. In addition, 
progesterone and oestradiol are involved in the onset of 
maternal behavior, and high ratios of oestradiol to 
progesterone are correlated with maternal grooming behavior 
[34]. Therefore, nutrition of the ewes during gestation period 
and at parturition can also influence ewes’ maternal behavior. 
Elevated progesterone in underfed ewes might contribute to 
poor maternal behavior. Underfed ewes actually take longer 
time to interact with their lambs, display more aggression, 
spend less time grooming and more time eating after birth [6], 
and are more likely to desert their lambs [28]. 

The lamb mortalities were affected by the lambing system 
(Indoor or outdoor); the total mortality percent of outdoor 
born lambs was higher 20% than those born indoor 14.3%. 
This may be attributed to outdoor lambing sheep (and the 
newly born) are exposed to different environmental 
circumstances specially humidity and temperature. Housing 
ewes at lambing time was associated with a decreased risk of 
stillbirth; suggesting that this may be because of better 
supervision, or decreased losses due to starvation (which can 
be confused with stillbirths if lambing is not monitored 
closely) [30]. However, hygienic precautions in lambing pens 
are important; the risk of prenatal mortality increased when 
mothering pens were less bedded down as; poor hygiene 
allows lambs to have increased contact with pathogenic agents 
[30, 23]. For proper lambing management, the lambing place 
should be taken into consideration since it has great impact on 
neonatal lamb mortality. Regarding the parity of ewes; total 
lamb mortality tended to be higher in the first parity and 
declined until the fourth parity as; the record in the first parity 
was 33.3%, for the second was 16.6%, for the third was 6.6% 
and 7.1% for the fourth parity). This was partly accounted by 
birth weight which was significantly lower for born lambs to 
the first parity dams. In addition, the parity had an influence 
on lamb mortality due to the incidence of negative maternal 
behavior, such as rejection (butting and abandoning the lamb) 
and fear-like behavior (withdrawing from the lamb, moving as 
the lamb attempts to suck) [9]. Concerning the body condition 
of ewes; it was observed that there was a relationship between 
ewes' body condition score and lamb mortality. The higher 
total lamb mortality was recorded among those for ewes had 
the body condition score two and three and half. This may be 
attributed to low birth weight lamb getting from this ewes, low 
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milk production, low colostrum and low maternal care of dam. 
These results are in agreement with that recorded by West 
[36] who mentioned that ewes with low body condition score 
have been associated with higher prenatal and neonatal 
mortality [24] and lower lamb survival [19]. 

 

V. CONCLUSION 

This study has raised the hypotheses for managemental 
factors associated with lamb mortality particularly under 
intensive rearing systems. Romanov breed has better maternal 
care than Ossimi and Rahmani breeds resulting in lower lamb 
mortality and higher lamb survivability for Romanov breed. 
Supplementation of ewes during pregnancy and evaluating 
body condition of the ewe flock may help to reduce lamb 
mortality. The attention of the shepherd should be focus on 
the first week after lambing. The major managemental factors 
affecting lamb survival include lamb birth weight and age, 
litter size, nutrition and parity of the ewe and selected breed. 
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