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ARTICLE INFO 
 ABSTRACT  

  The productivity as well as earnings from a lamb farm largely depends on the pre-weaning 
survivability of lamb. This study was intended to assess the factors affecting pre-weaning 
survivability of lamb in field conditions. Data from a total of 133 lambs produced from 82 mother 
ewes was collected from beneficiary farmers of three North-western districts (Gaibandha, Bogura, 
and Rajshahi) of Bangladesh. Various non-genetic factors i.e. dam age, suckling, mothering behavior, 
sex, birth weight (g), body condition score (BCS), types of birth were determined form birth to 
weaning. The results showed that the overall survivability was 92.5% and 94.3% for birth to seven 
days and eight days to weaning, respectively. The survival percentages of young sheep in birth to 
seven days was significantly affected (p < 0.05) by the suckling, mothering behavior, birth weight 
(kg), BCS and type of birth. The highest survivability was observed for those lamb who had age of 4 
yrs (96.6%), suckled for several times (96.9%), provided with good mothering behavior (98.7%), had 
birth weight in between 1 and 2 kg (97.5%), BCS more than 3 (97.3%) and twin born (95.2%). 
Whereas, dam age (4 yrs; 98.2%), suckling (twice; 98.8%), mothering behavior (Good; 97.5%), birth 
weight(>1 kg; 98.7%) greatly responsible for lamb survival in eight days to weaning stages (p < 
0.05).In addition, the sexes of lamb found no significant relationship (p > 0.05) in terms of 
survivability during pre-weaning stages. Therefore, it could be said that dam age, suckling, mothering 
behavior and birth weight help to increase lamb survivability at pre-weaning stages.  
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Introduction 

Sheep production plays a crucial role in the agrarian 
economy of many tropical and subtropical countries like 
Bangladesh as it provides major sources of meat, wool 
and leather along with that the farming of sheep is 
profitable, creating employment opportunities, 
increasing income sources and helps in securing 
livelihood of small to large scale farmers (Abebe et al., 
2023; Hossain et al., 2021; Mukasa-Mugerwa et al., 
2000). The production of sheep in Bangladesh is about 
3.82 million and considered to be the third most 
produced livestock crop of Bangladesh (DLS, 2023) 
Moreover, it contributes noteworthy shares in the 
national GDP of Bangladesh after cows and goats, for an 
instance, the share of livestock including sheep 
production in agricultural GDP is approximately 16.52% 
(BBS, 2023). In Bangladesh, sheep are farmed mostly in 
semi-intensive culture system together with that 
intensive and traditional culture system is also followed 

(Rakib et al., 2022). The indigenous sheep reared in 
Bangladesh is highly prolific since it provides multiple 
new born and give birth two times per year (Hassan and 
Talukder, 2012). However, the pre-weaning mortality of 
lamb is a worldwide problem because all the lamb are 
not able to pass pre-weaning stages and sometimes this 
mortality rate ranges between 10 to 30% (Aktaş et al., 
2015; Boujenane, 2006; Mukasa-Mugerwa et al., 1994). 
Consequently, the sustainable farming of sheep is highly 
affected by the mortality of lamb during pre-weaning 
stages that in turn causes great economic loss 
(Boujenane et al., 2013; Amer et al., 1999). 
 
Several studies reported that the survivability of young 
sheep depends on many factors that could broadly 
classified as genetic factors (heritability, inbreeding and 
breed differences) (Vostrý and Milerski, 2013; Riggio et 
al., 2008; Matos et al., 2000) and non-genetic factors 
like dam age, sex, size, parental care, suckling, body
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condition score (BCS), birth weight (kg), type of birth 
and parity of dam etc (Getachew et al., 2015; Mandal et 
al., 2007; Morel et al., 2008; Mukasa-Mugerwa et al., 
1994; Nash et al., 1996; Sawalha et al., 2007; Vatankhah 
and Talebi, 2009). Furthermore, environmental factors 
such as season of the year and occurrence of fatal 
diseases like pneumonia, diarrhoea, parasites and 
septicemia etc. at prenatal stages greatly reducing the 
pre-weaning survivability of lambs (Mandal et al., 2007; 
Sušić et al., 2005; Morris et al., 2000). Along with 
management strategies such as housing, deworming, 
vaccination, feeding etc. also have significant impacts 
on the survivability of young sheep (Belay and Haile, 
2011). Besides, scientific articles documented that non-
genetic reasons are largely attributed to the increased 
survivability of lambs (Besufkad et al 2024; Wilson et al 
2025). However, the detailed work on the non-genetic 
factors affecting lamb survivability at pre-weaning stage 
at field level is yet to be done in Bangladesh. Therefore, 
this study was aimed to determine the factors affecting 
the survivability of lamb in two phases i) birth to seven 
days and ii) eight to sixty days on field condition. 
 
Materials and Methods 

Study area and sample size 
This study was conducted in the remote char areas 
(river bed) of three North-Western districts of 
Bangladesh namely Gaibandha, Bogura and Rajshahi. 
The data were collected over a period of three (03) 
years ranging from 2020-2023. The selected sheep 
farms were encouraged by the lamb propagation 
projects under various government (GO) and non-
government organizations (NGO). A total of 82 ewe (N) 
gave birth of 133 new born lamb (n) was selected for 
this study on the basis of some factors such as- ewe 
weight (13-18 kg), number of parity (2-4), body 
condition score (3.0-3.5) and   vaccinating & deworming 
data. The age of ewes was recorded by observing the 
teeth and calculated by using dental formula (Smith et 
al 1997). The locations and sample number of ewes and 
lambs in the targeted areas were located in Gaibandha 
(25.30°N, 89.61°E; 25.39°N, 89.63°E; 25.52°N, 89.64°E; 
N=51; n=86), Bogura (24.66°N, 89.50°E; 24.64°N, 
89.50°E; 24.69°N, 89.48°E; N=14; n=19) and Rajshahi 
(24.37°N, 88.55°E; 24.37°N, 88.49°E; 24.34°N, 88.56°E; 
N=17; n=28). 
 
Flock management practices 
The selected ewes were maintained under semi-
intensive farming system (grazed for 8-9 hours on open 
field and supplemented with concentrated feed and 
supply water adlibitum. Breeding sheep were regularly 
vaccinated (with LRI-PPR live vaccine, S/C route at over 
three month of age) and dewormed (with Lizol-4®, 
orally at three months interval). The breeding season 
was selected for late September to November due to its 

peak fertility time (Rosa et al 2003). The estruses of 
ewes were synchronized by administering 175 μg 
injection of Cloprostenol (Ovuprost®, Bomac 
Laboratories Ltd, Manukau) via intramuscular injection. 
Then the heat of ewes was detected by an aproned ram 
and finally inseminated artificially through transcervical 
artificial insemination (TCAI) technique.   
 

Data collection 
A semi-structured questionnaire was prepared to 
collect data regarding various aspects of mother ewe 
and new born lamb. Data were collected targeting two 
different phases of pre-weaning stages i) birth to 7 days 
and ii) eight days to weaning (60 days). Information on 
non-genetic factors such as dam age, type of birth, sex 
of lamb and birth weight of lamb was recorded during 
field visit. The birth weight was recorded immediately 
after birth by using digital weighing machine in kilogram 
(kg) (during field work as well as by owner). Other 
information like suckling and mothering behavior was 
recorded through observation as well as owner 
response (good mothers= care all young equally and 
lactating their lamb 3-5 times daily, poor mother= not 
careful about all young and lactating 1-2 times daily). 
Body condition score (BCS) is a vital factor that establish 
the body fat or the condition of lamb physiology and its 
score ranges from 1 to 5(Matos et al., 2000; Sawalha et 
al., 2007). This score explains that BCS less than 2 
suggest very thin body with under developed physic 
whereas score more than 5 indicates excess fat 
deposition. Moreover, BCS value between 3 and 4 
indicates ideal condition such as fat on ribs with visible 
backbone (Russel, 1984; van Burgel et al., 2011). 
 

The survivability was calculated using following 
formula- 
 

Survivability (%) = [Total no. of survival/ Total number 
of new born * 100] 
 

Statistical analysis 
All the collected data were enlisted in excel spread 
sheet and statistical analysis was performed by using 
SPSS software (version 22). Data were analyzed by 
employing descriptive stastistic and p<0.05 was 
considered as significance.   
 

Results  

Survivability of lamb from birth to 7 days 
The overall survival rate of lambs from birth to seven 
days was 92.5% (123 out of 133). The non-genetic 
factors affecting the survivability percentages of lamb is 
presented in Table 1. The mother ewe selected for this 
study were 2, 3, and 4 years old and their respective 
percentage of lamb survivability was 83.5%, 93.02% and 
96.6%. The mortality of young sheep was highest for 2 
years old ewe (16.1%) and lowest in 4 years (3.4%). 
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However, the survivability of lamb had no significant 
influence (p>0.05) on the dam age in the periods of 
birth to 7 days. The survivability of lamb increased 
which good maternal care and showed significant 
differences (p<0.01) in case of increasing lambs’ 

survivability. The young sheep suckled for mothers’ milk 
once had low survival rate (64.5%) and at the same time 
lambs suckled for two or several times had comparative 
greatest rate of survivability.  

 

Table 1. Non-genetic factors affecting lamb survival percentages from birth to seven days 

Factors Number of lamb Mortality Number Survivability (%)  p- value 

Dam age 

2yrs 31.0 5.0 83.90 

0.092 3 yrs 43.0 3.0 93.02 

4yrs 59.0 2.0 96.60 

Suckling 

Once 17.0 6.0 64.50 

0.000 Twice 83.0 3.0 96.30 

Several times 33.0 1.0 96.90 

Mothering behavior  

Good 82.0 1.0 98.70 
0.000 

Poor 51.0 9.0 82.30 

Sex of lamb 

Male 66.0 4.0 93.90 
0.527 

Female 67.0 6.0 91.04 

Birth weight of lamb (kg) 

0.5-0.9 23.0 6.0 73.90 

0.002 
1-1.9 80.0 2.0 97.50 

2-2.9 19.0 1.0 94.70 

more than 3 11.0 1.0 90.10 

Body condition score (BCS) 

2 to 3 57.0 8.0 85.90 
0.014 

> 3 76.0 2.0 97.30 

Type of birth 

Single 40.0 3.0 92.50 

0.008 Twin 84.0 4.0 95.20 

Triplet 9.0 3.0 66.70 

Overall  133.0 10.0 92.50  
Significant differences at 95% confidence interval 

 
Besides, new born lambs with birth weight less than 
one (0.5-0.9) kg resulted lowest survival percentage of 
73.9% whereas highest in (1-1.9) kg (97.5%) followed by 
(2-2.9) kg (94.7%). However, birth weight (kg) of the 
lamb had a substantial (p<0.05) impact on lamb 
survivability in the period of post birth to seven days. 
The present study also reported that the type of birth 
had a considerable (p <0.05) impact on the survival of 
young sheep; single birth and twin had the survivability 
percentages of 95.0%, while triplet survivability was 
lowest (83.3%). The survivability of young lamb was not 
significantly (p>0.05) affected by the gender during the 
period of birth to seven days. Body condition score 
(BCS) had significant influence on the young lamb 
survivability (P<0.05). The score of body condition 
ranges from 2-3 had a lower survivability percentage 
(89.7%), while lamb with a value of more than 3 
recorded higher survivability rate (97.3%). 

Lamb survivability from eight days to weaning 
The overall survival rate of lambs from eight days to 
weaning period was 94.3% (116 out of 123). The non-
genetic factors affecting the survivability percentages of 
lamb is presented in Table 2. The results exhibited that 
the survivability rate of lamb (98.2%) was found highest 
when lamb was produced from 4 years old mother 
followed by the 3 years old mother ewe. While lamb 
produced from less than 2 years mother, the mortality 
rate of young sheep raised up to 15.4%. However, the 
statistical analysis showed significant (p<0.05) 
differences in dam age in terms of lamb survivability for 
eight days to weaning. Besides the mothering behavior 
or maternal care also imparted significant variance in 
lamb survivability (p<0.05). The survivability of young 
sheep escalated when the maternal care was good as 
well.    
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Table 2. Non-genetic factors affecting lamb survival percentages from 8 days up to weaning  
Factors Number of 

lamb 
Mortality Number Survivability (%) p- value 

Dam age 
2 yrs 26.0 4.0 84.60 

0.044 3 yrs 40.0 2.0 95.00 
4 yrs 57.0 1.0 98.20 

Suckling 
Once 11.0 5.0 54.50 

0.000 Twice 80.0 1.0 98.80 
Several times 32.0 1.0 96.90 

Mothering behavior  
Good 81.0 2.0 97.50 

0.032 
Poor 42.0 5.0 88.10 

Sex of lamb 
Male 62.0 4.0 87.80 

0.714 
Female 61.0 3.0 86.50 

Birth weight of lamb (kg) 
0.5-0.9 17.0 4.0 76.50 

0.004 
1-1.9 78.0 1.0 98.70 
2-2.9 18.0 1.0 94.40 

more than 3 10.0 1.0 90.00 
Body condition score (BCS) 

2 to 3 49.0 5.0 89.70 
0.790 

> 3 74.0 2.0 97.30 
Type of birth 

Single 37.0 2.0 94.50 
0.491 Twin 80.0 4.0 95.00 

Triplet 6.0 1.0 83.30 
Overall  123.0 7.0 94.30  

 Significant differences at 95% confidence interval 

 
The lamb suckled mothers’ milk for twice to several 
time had higher survivability rate ranging from 96.9% to 
98.8% (p<0.05). However, survivability significantly 
reduced when suckled for only one time a day which 
was observed during field visit or from owner response. 
The birth weight of lamb had great influence in 
enhancing its survival after seven days. The survivability 
of new born observed highest (98.7%) when the weight 
of lamb is more than one (1-1.9 kg). In contrast, the 
mortality of young sheep increased when the birth 
weight is less than one (0.5-0.9 kg). Whereas, the 
percentage of lamb survivability considerably high 
where the initial weight of lamb was more than two (2-
2.9 kg) (94.4%). The survivability rate of lamb from eight 
days to weaning had also been impacted by the type of 
birth. Lower survivability percentage was recorded in 
triplet (83.3%) whereas twin birth showed greater 
percentages of survivability (95.0%). The gender of new 
born lamb showed no significant influence on its 
survival in this period as well. Body condition score 
(BCS) had a significant impact on the lamb survivability 
from eight days to 60 days (weaning) (p <0.05). The 
results showed that lamb with comparatively better 
survivability had BCS more than three (>3) whereas 
mortality enhanced when the body condition score was 
below 3 (10.3%).  
 

Discussion 

This study was conducted to assess the non-genetic 
factors responsible for lamb survival during two phases 
i.e. a) birth to seven days and ii) eight days to weaning 
(60 days) in three remote char areas of Bangladesh over 
a period of three years ranging from 2020-2023. The 
results showed that the factors had obvious influence 
on the increased survivability of young sheep in pre-
weaning stages. The overall survival of young sheep was 
92.5% (birth to 7 days) and 94.3% (8 days to weaning). 
During birth to seven days; suckling, mothering 
behavior, BCS, birth weight (kg) and type of birth 
imparted significant differences in lamb survivability 
whereas the survival of lamb was commonly influenced 
by dam age, suckling, mothering behavior and birth 
weight (kg) in eight days to weaning. 
 
In this study, the highest percentages of lamb survival 
were recorded in both the selected phases of pre-
weaning stage where the age of dam was ranged 
between 3 to 4 years. Previous studies found that the 
dam age of 3-4 years is also positively correlated with 
the enhanced pre-weaning survivability of lamb; 
whereas lamb survivability reported least when the age 
of dam was observed below 2 years or more than 5 
years (Aktaş et al., 2015; Morris et al., 2000). The 
instance of escalated lamb survival produced from the 
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mother ewe of 3-4 years age could be elucidated by its 
enhanced milk producing capacity and improved 
maternal care during pre-weaning stage (Boujenane et 
al., 2013; Hatcher et al., 2009). Besides, mortality of 
lamb observed reduced when the young sheep suckled 
milk for two to several time and received good 
mothering care during the time ranged from birth date 
to 60 days (pre-weaning). The survival percentage of 
young sheep also exhibited for those who received 
colostrum for fulfilling nutrition and for improving 
immunity against disease (Nash et al., 1996). In this 
study, it has been observed that the increased 
survivability of lamb was attributed to suckling 
frequency and good mothering behavior in both the 
pre-weaning phases. 
 
Gender either male or female had negligible effect on 
the survival of young sheep to weaning in this study (p > 
0.05). This finding differs with Hatcher et al., (2009), 
since it was reported in their study that male lamb was 
more prone to prenatal mortality than that of female 
whereas other studies reported negligible differences 
between genders. In contrast, different researches 
showed that gender had impact on lamb survivability 
(Gama et al., 1991; Sawalha et al., 2007). Here, value of 
body condition in birth to seven days and eight to 
weaning increased the lamb survival when the value of 
BCS was 3 to 4. Our findings also showed that the 
survival of lambs born to ewes was poorer when ewes 
had a lower BCS.  It has been reported that lambs born 
to Merino ewes in the high BCS had greater survival 
than those born to ewes in the low BCS. Ewes in poorer 
condition have less ability to buffer any nutritional 
shortfalls through mobilising their body reserves and 
are subsequently at greater risk of metabolic disease, 
dystocia and death. Fatter ewes and their lambs are 
predisposed to dystocia, and pregnancy toxemia also 
increases the risk of dystocia (Haslin et al 2023). 
   
In this study, the birth weight imparted significant 
variation (p<0.05) in pre-weaning stage and best results 
of survivability was observed in lambs with age 1-1.9 to 
2- 2.9. In general, the lambs born with comparatively 
low birth weight shows greater percentages of 
mortality than that of heavy weight lamb during pre-
weaning stages and average weighted lambs showed 
highest survival percentage (Aktaş et al., 2015; Morel et 
al., 2008). The young sheep weighed below 1.5 kg 
showed reduced survivability whereas survivability 
increased to 98.0% when birth weight recorded 
between 2-3 kg (Belay and Haile 2011). However, birth 
weight of lambs also varies depending upon the litter 
size, type of species, supplementary diet to mother 
ewe, prenatal nutrition, geographical location and fetal 
genetic makeup (Haughey, 1991; Mandal et al., 2007). 
Besides, management practices as well as good 

fostering over the period of pre-weaning could help to 
increase survivability of lamb in spite of low birth 
weight (Belay and Haile, 2011). In addition, the type of 
birth had significant differences in birth to seven days 
(p<0.05) and conveyed no statistical significance in 
between eight days to 60 days (p<0.05). The single or 
twin born survived more likely than that of triplet. The 
findings of this study comply with the results of other 
studies where single or twin survived most during first 
seven days from birth (Getachew et al., 2015; 
Vatankhah and Talebi, 2009). The competition among 
triplet, insufficient supply of milk and poor mothering 
protection might be the reasons of lamb mortality in 
pre-weaning phases (Boujenane et al., 2013; Mukasa-
Mugerwa et al., 2000).  
 
Conclusion 

In conclusion, it could be said that different non-genetic 
factors had definite significance in increasing lamb 
survivability from birth to weaning. The major factors 
were dam age, suckling, mothering behavior and birth 
weight that determined the survivability of young 
sheep. Farmers need to be aware of the factors that are 
responsible for enhanced lamb survivability to reduce 
pre-weaning mortality.  
 
Acknowledgement  

The authors are grateful to BAS-USDA for research 
funding, Friendship NGO, Department of Livestock 
Services and Department of Surgery and Obstetrics, 
Bangladesh Agricultural University. 
 

References 

Abebe, A., Berhane, G., Gizaw, S., Getachew, T., Haile, A. 2023. Effect 
of genotype and environment on the productive and 
survivability traits of lambs under a community-based 
management system. Journal of Argriculture Food and 
Research , 13: 100644.  

 https://doi.org/10.1016/j.jafr.2023.100644 
Aktaş, A.H., Dursun, Ş., Doğan, Ş., Kiyma, Z., Demirci, U., Halıcı, İ. 

2015. Effects of ewe live weight and age on reproductive 
performance, lamb growth, and survival in Central Anatolian 
Merino sheep. Archives Animal Breeding, 58: 451–459. 

 https://doi.org/10.5194/aab-58-451-2015 
Amer, P.R., McEwan, J.C., Dodds, K.G., Davis, G.H. 1999. Economic 

values for ewe prolificacy and lamb survival in New Zealand 
sheep. Livestock Producton  Sciences, 58: 75–90.  

 https://doi.org/10.1016/S0301-6226(98)00192-4  
BBS (Bangladesh Bureau of Statistics). 2023. Statistical Year Book of 

Bangladesh, Bangladesh Bureau of Statistics. Ministry of 
Planning, Government of the People`s Republic of 
Bangladesh. 

Belay, B., Haile, A. 2011. Survivability of lambs under village 
management condition: The case around Jimma, Ethiopia. 
Devlopment, 23: 4. 

 http://www.lrrd.org/lrrd23/4/bela23079.htm 
Besufkad S., Abebe A., Getachew T., Goshme S., Bisrat A., Abebe A., 

Zewdie T., Alemayehu L., Kebede A., Gizaw S. 2024. Survival 
analysis of genetic and non-genetic factors influencing lamb 
survival of different sheep breeds. Small Ruminant Research, 
1(232):107206. 
https://hdl.handle.net/10568/138608 

https://doi.org/10.5194/aab-58-451-2015


Pre-weaning Survivability of Lamb in Three North-Western Districts of Bangladesh 
 

 98 

Boujenane, I. 2006. Reproduction and production performance of 
Moroccan sheep breeds. CABI Reviews, 18.  

 https://doi.org/10.1079/PAVSNNR20061014 
Boujenane, I., Chikhi, A., Lakcher, O., Ibnelbachyr, M. 2013. Genetic 

and environmental factors affecting perinatal and 
preweaning survival of D’man lambs. Tropial Animal Health 
and Production, 45: 1391–1397. 

 https://doi.org/10.1007/s11250-013-0376-5 
DLS (Department of Livestock Services), 2023. Livestock economy at a 

glance. Department of Livestock Services, 2022-
 2023.http://dls.portal.gov.bd 

Gama, L.T., Dickerson, G.E., Young, L.D., Leymaster, K.A. 1991. Genetic 
and phenotypic variation in sources of preweaning lamb 
mortality1. Journal of Animal Science, 69: 2744–2753. 

 https://doi.org/10.2527/1991.6972744x 
Getachew, T., Gizaw, S., Wurzinger, M., Haile, A., Rischkowsky, B., 

Okeyo, A.M., Sölkner, J., Mészáros, G. 2015. Survival analysis 
of genetic and non-genetic factors influencing ewe longevity 
and lamb survival of Ethiopian sheep breeds. Livestock 
Science, 176: 22–32. 

 https://doi.org/10.1016/j.livsci.2015.03.021 
Haslin, E., Allington, T., Blumer, S.E., Boshoff, J., Clarke, B.E., Hancock, 

S.N., Kearney, G.A., Kenyon, P.R., Krog, J., Kubeil, L.J., 
Lockwood, A., Refshauge, G., Trompf, J.P., Thompson, A.N. 
2023. Management of Body Condition Score between 
Pregnancy Scanning and Lamb Marking Impacts the Survival 
of Triplet-Bearing Ewes and Their Lambs. Animals, 13(13): 
2057. 
https://doi.org/10.3390/ani13132057 

Hassan, M.R., Talukder, M.A.I. 2012. Comparative performance of 
different regional native sheep in Bangladesh. Bangladesh 
Veterinarian , 28: 85–95. 

 https://doi.org/10.3329/bvet.v28i2.10692 
Hatcher, S., Atkins, K.D., Safari, E. 2009. Phenotypic aspects of lamb 

survival in Australian Merino sheep1. Jounal of Animal 
Science, 87:2781–2790. 

 https://doi.org/10.2527/jas.2008-1547 
Haughey, K.G. 1991. Perinatal lamb mortality-its investigation, causes 

and control. Journal of the South  African Veterinary  
Association, 62: 78–91. 

 https://pubmed.ncbi.nlm.nih.gov/1941895/ 
Hossain, M., Sun, M., Islam, T., Rahman, MM, Rahman, MW, Hashem, 

M. 2021. Socio-Economic characteristics and present scenario 
of sheep farmers at Sherpur district in Bangladesh. SAARC 
Journal of Agriculture 19:185–199. 

 https://doi.org/10.3329/sja.v19i1.54789 
Mandal, A., Prasad, H., Kumar, A., Roy, R., Sharma, N. 2007. Factors 

associated with lamb mortalities in Muzaffarnagari sheep. 
Small Ruminant  Research, 71: 273–279.  

 https://doi.org/10.1016/j.smallrumres.2006.07.010 
Matos, C.A.P., Thomas, D.L., Young, L.D., Gianola, D. 2000. Genetic 

analyses of lamb survival in Rambouillet and Finnsheep flocks 
by linear and threshold models. Animal Science 71, 227–234. 

 https://doi.org/10.1017/S1357729800055053 
Morel, P.C.H., Morris, S.T., Kenyon, P.R. 2008. Effect of birthweight on 

survival in triplet-born lambs. Australian Journal of 
Experimental Agriculture ,48: 984-987. 

 https://doi.org/10.1071/EA07401 
Morris, C.A., Hickey, S.M., Clarke, J.N. 2000. Genetic and 

environmental factors affecting lamb survival at birth and 
through to weaning. New Zealand Journal of Agricultual  
Research ,43: 515–524. 

 https://doi.org/10.1080/00288233.2000.9513448 

Mukasa-Mugerwa, E., Lahlou-Kassi, A., Anindo, D., Rege, J.E.O., 
Tembely, S., Tibbo, M., Baker, R.L. 2000. Between and within 
breed variation in lamb survival and the risk factors 
associated with major causes of mortality in indigenous Horro 
and Menz sheep in Ethiopia. Small Ruminant Research, 37: 1–
12.  https://doi.org/10.1016/S0921-4488(99)00152-2 

Mukasa-Mugerwa, E., Said, A.N., Lahlou-Kassi, A., Sherington, J., 
Mutiga, E.R. 1994. Birth weight as a risk factor for perinatal 
lamb mortality, and the effects of stage of pregnant ewe 
supplementation and gestation weight gain in Ethiopian 
Menz sheep. Preventive Vetrinary Medicine, 19: 45–56. 
https://doi.org/10.1016/0167-5877(94)90014-0 

Nash, M.L., Hungerford, L.L., Nash, T.G., Zinn, G.M. 1996. Risk factors 
for perinatal and postnatal mortality in lambs. Veterinary 
Record, 139: 64–67. https://doi.org/10.1136/vr.139.3.64 

Rakib, M.R.H., Desha, N.H., Rahman, M.Z., Kabir, M.A., Yasmin, F., 
Alam, M.A., Akther, S., Sultana, N. 2022. Environmental 
adaptability, morphometric features with reproductive and 
productive potentialities of indigenous sheep in Bangladesh. 
Journal of  Advanced  Veterinary and Animal Research, 9: 
649–662. 

 https://doi.org/10.5455/javar.2022.i634 
Riggio, V., Finocchiaro, R., Bishop, S.C. 2008. Genetic parameters for 

early lamb survival and growth in Scottish Blackface sheep1. 
Journal  Animal Sciences ,86: 1758–1764.  

 https://doi.org/10.2527/jas.2007-0132 
Rosa, H. J.,  Bryant, M.  2003. Seasonality of reproduction in sheep. 

Small Ruminant Research, 48(3), 155–171.  
doi:10.1016/s0921-4488(03)00038-5  

Russel, A. 1984. Body condition scoring of sheep. In Practical 6: 91–93.  
 https://doi.org/10.1136/inpract.6.3.91 
Sawalha, R.M., Conington, J., Brotherstone, S., Villanueva, B. 2007. 

Analyses of lamb survival of Scottish Blackface sheep. Animal, 
1: 151–157. https://doi.org/10.1017/S1751731107340056 

Smith M.S., Barbara, M.A., Gerald, K. 1997. Beginning Shepherd's 
Manual (Second ed.). Ames, IA: Iowa State University 
Press. ISBN 978-0-8138-2799-5. 

Sušić, V., Pavić, V., Mioč, B., Štoković, I., Ekert Kabalin, A. 2005. 
Seasonal variations in lamb birth weight and mortality. 
Vetrinarski Arhiv ,75: 375–381. 

 https://intranet.vef.hr/vetarhiv/papers/2005-75-5-1.pdf 
Thomson, B.C., Muir, P.D., Smith, N.B. 2004. Litter size, lamb survival, 

birth and twelve week weight in lambs born to cross-bred 
ewes. In Proceedings of the New Zealand Grassland 
Association, 233–237. 

 https://doi.org/10.33584/jnzg.2004.66.2532 
van Burgel, A.J., Oldham, C.M., Behrendt, R., Curnow, M., Gordon, 

D.J., Thompson, A.N. 2011. The merit of condition score and 
fat score as alternatives to liveweight for managing the 
nutrition of ewes. Animal  Production  Science , 51: 834-841. 
https://doi.org/10.1071/AN09146 

Vatankhah, M., Talebi, M.A. 2009. Genetic and Non-genetic Factors 
Affecting Mortality in Lori-Bakhtiari Lambs. Asian-Australas 
Journal  Animal Sciences, 22: 459–464.  

 https://doi.org/10.5713/ajas.2009.80318 
Vostrý, L., Milerski, M. 2013. Genetic and non-genetic effects 

influencing lamb survivability in the Czech Republic. Small 
Ruminant Research, 113: 47–54. 
https://doi.org/10.1016/j.smallrumres.2013.02.008 

Wilson C.S., Cherry N.L., Taylor J.B. 2025. Lamb survivability: a new 
approach to an old problem. Frontiers in Animal Science, 
23(6):1497380. 
https://doi.org/10.3389/fanim.2025.1497380 

 

http://dls.portal.gov.bd/
https://doi.org/10.3390/ani13132057
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8138-2799-5
https://doi.org/10.1016/j.smallrumres.2013.02.008

