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Mid-Gestation: Building the power
Beef production in the U.S. continues to face several challenges, of which, feed cost 
represents the largest portion.  Historically, a substantial amount of effort has been made to 
fully understand how nutrition impacts the growth and performance of the offspring during the 
postnatal period.  In reality, a feedlot calf spends approximately 40% of their entire lifetime 
within the uterus being nourished solely by the placenta.  Recent data would suggest that 
the maternal environment in which this calf resides may influence offspring growth, carcass 
composition and meat quality.

Maternal nutrient demands throughout mid gestation are lower than any other period of 
pregnancy.  This phase of gestation provides a window of opportunity to put needed condition back on cows prior to calving.  
In utero, further growth and development of major fetal organs and reproductive tissues continue to occur.  Most notably, 
fetal skeletal muscle and adipose tissue development begin.    

Myogenesis 

Primary myogenesis, or formation of muscular tissue occurs between two to eight months of gestation.  Muscle fiber 
development has a lower priority in nutrient partitioning compared with the brain and heart (Bauman et al., 1982); which 
makes the process sensitive maternal nutrient deficiency.  For all classes of livestock, all muscle fibers are formed before 
birth.  After a calf is born, there are no net increase in the number of muscle fibers.  Postnatal muscle growth is due to 
an increase in diameter and length of existing muscle fibers (Glore and Layman, 1983; Greenwood et al., 2000).  Proper 
maternal nutrition throughout mid gestation can potentially improve muscle fiber development and carcass value.  

Adipogenesis

In addition to skeletal muscle development, adipogenesis also begins in mid gestation.  Adipocyte cells are responsible for 
fat deposition in the offspring.  The amount of fat mass an animal has is determined by the number and size of adipocyte 
cells formed in utero.   Approximately 80% of fetal adipose tissue is deposited in the final few weeks of gestation, but the 
development of these adipocyte cells begins in mid gestation.  Adipocyte development is sensitive to maternal nutrition.  
Proper maternal nutrition throughout mid gestation is important for altering adipocyte development, ultimately impacting 
offspring marbling potential and carcass value.  

Underwood et al. (2008) reported that protein supplementation during the period of 60 to 180 days of gestation enhanced 
lean growth and lean:fat ratio in offspring.  Additionally, Underwood et al. (2010) observed that offspring born to cows 
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assigned to improved pasture during mid gestation had improved growth performance and meat quality compared with 
those born to cows assigned to native range pasture (Table 1).  These data support that maternal nutrition throughout mid 
gestation improves lean growth and potential marbling in offspring.

Conclusion

Reduced growth rate and feed efficiency pose an economic impact for the beef industry.  Plane of nutrition throughout mid 
gestation may alter muscle and fat tissue development, which may affect carcass quality and producer profitability.  

Nutrient supplementation promotes uterine environment and fetal development, especially muscle development due to 
its low priority in nutrient partitioning.  As pasture conditions decline during mid gestation, QLF cow/calf supplements are 
formulated to provide nitrogen to rumen microbes to enhance intake and digestibility of forages to support herd condition as 
well as continual fetal growth and development.  
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 Native Pasture (6% CP) Improved Pasture (11% CP) P-Value
Birth, lb 85 81 0.46
Weaning, lb 533 564 0.02
Slaughter, lb 1145 1198 0.04
HCW, lb 726 767 0.04
Adapted from Underwood et al., 2010


