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Effect of nutrition in early life on the development and performance of beef heifers
invited

I. Casasús, J.A. Rodríguez-Sánchez, J. Ferrer, A. Noya and A. Sanz
Centro de Investigación y Tecnología Agroalimentaria de Aragón (CITA) – IA2 (CITA-UniZar), Avda Montañana 930, 
50059, Spain; icasasus@cita-aragon.es

Advancing the age at first calving of beef cows has been proposed as a strategy to increase lifetime productivity. 
Heifer nutrition in early life, known to affect growth and physiological development, can be compromised in extensive 
production systems, due to large seasonal variations in feed quality and availability. A series of experiments were 
carried out to determine how different planes of nutrition in the early pregnancy and in the pre- and the post-weaning 
phase influenced the metabolic and endocrine status, linear body measurements and the productive and reproductive 
performance of beef heifers with a target age at calving of 2 years. The maternal undernutrition of beef cows (65% 
vs 100% energy requirements) in the first 3 months of pregnancy resulted in a less mature hematopoietic system of 
their calves at birth and lower IGF-1 and gains during lactation. Heifers born to dams on the 65% diets had impaired 
metabolic status and lower follicle counts around puberty, but they did not differ in age or weight at puberty, fertility 
or the performance of their calves in their first lactation (age at calving: 26 months). Another study analysed the 
effects of feeding strategies targeting a high (1 kg/d) or low gain (0.7 kg/d) during the lactation (0-6 months) and the 
rearing phase (6-15 months). Heifers reached puberty at a similar weight but different age, which was associated to 
their growth rates and metabolic status (IGF-1, glucose, cholesterol). A consistently low gain (0.7 kg/d) from 0 to 15 
months resulted in lighter weight, body size and pelvic area at calving (26 months), and higher calving assistance rates. 
Heifer feeding treatments did not affect their milk yield or the gains of their calves, but a genome wide expression 
profiling in the mammary gland showed an upregulation of genes related to the immune response in heifers on high 
nutrition planes during lactation, consistent with an increased somatic cell count. Apart from the economic aspects 
related to feeding costs in the different phases, the final decision on heifer management should also be driven by its 
potential impact on cow performance beyond this first lactation, which remains to be determined.

Consequences of anaemia in sows on their reproductive performance and on the long-term pigs’ growth
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Anaemia is characterized by a low haemoglobin (Hb) concentration and is often the result of nutritional deficiencies, 
particularly iron. Anaemia is frequent in neonatal pigs and few evidences suggest that sows are also affected but 
its consequences are poorly described. For instance, there is no information about the consequence of the maternal 
anaemia on the growth of the offspring after weaning. A total of 40 gilts and sows and their progeny weaned at 21 days 
were followed in order to monitor their Hb with a non-invasive method. For 19 females, the litters were divided into 
two groups depending on the iron supplementation (none vs 200 mg of intramuscular iron). The growth performance 
of those piglets were recorded until slaughter. Performance of animals were analysed with ANOVA to assess the effect 
of the sows’ status whereas proportion of anaemic animals were analysed with Chi2 test. Anaemia (Hb<11 g/dl) has 
affected 37.5% of the sows at 65 days of gestation (G65) and 87.5% at weaning. New-born piglets from anaemic 
mothers at G65 tended to be more sensitive to anaemia (Hb<9 g/dl) than the others (56.6 vs 43.0%, P=0.09). Proportion 
of stillborn was significantly higher in the sows anaemic at G65 than others (13.3 vs 6.6%, P=0.03). Mortality of the 
suckling piglets was not affected by both the sows’ status and the iron supplementation. Iron supplementation has 
significantly improved pigs’ growth rate during the suckling and the post-weaning phases. The Hb of the piglets at 
weaning and at day 67 was not significantly affected by the sows’ status. However, pigs born from anaemic sows at 
G65 grew significantly slower over the fattening period than the others (958 vs 910 g/d, P<0.05). Though the causal 
link was not established, this study highlights that anaemia in sows is associated with deleterious long-term effects 
on the growth of offspring.
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