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Multiple studies have shown improvements in livestock 
performance as a result of polyunsaturated fatty acids (PUFA) and 
monounsaturated fatty acids (MUFA), as well as an effect on fetal 
programming of offspring. In sheep, little is known about how 
maternal supplementation impacts glucose metabolism in lambs 
with different levels of intake. This research was conducted to 
evaluate the performance effects on glucose metabolism and 
growth rate in fetal programmed lambs fed on different energy 
intake programs. Based on the previous results, I hypothesize that 
regardless of being fed on an ad libitum diet or on an 85% 
restricted diet, wethers born from ewes supplemented with 
PUFAs during gestation will grow at a greater rate than wethers 
born from ewes supplemented with MUFAs. In addition, PUFA 
supplemented wethers on the restricted diet will have an 
improved glucose metabolism compared to PUFA supplemented 
lambs on the ad libitum diet, as well as the MUFA supplemented 
wethers on both the ad libitum and restricted diets. 

• Ewes began receiving supplementation 50 days prior to expected 
lambing day
• Ewes were supplemented with either 1% of dry matter intake with 

calcium salts of MUFA or PUFA
• COVID-19 restrictions finished supplementation 24.3 days before 

lambing
• After weaning, wethers were randomly assigned to one of four 

treatments:
• MUFA dam and lamb fed ad-libitum diet
• MUFA dam and lamb offered an 85% feed restricted diet
• PUFA dam and lamb fed ad-libitum diet
• PUFA dam and lamb offered an 85% feed restricted diet

• Wethers were weighed and blood samples were taken on days 0, 21, 
and 42 of the finishing period

• Glucose tolerance tests were conducted on 24 randomly selected 
wethers (6 per treatment)

• Lamb performance, plasma glucose and insulin concentrations were 
analyzed as a randomized complete block design with a repeated 
measurement procedure (SAS 9.4)

MUFA PUFA
SEMAd-L Res Ad-L Res LS Intake LS x I Day x I

iBW 33.5 31.4 33.3 31.9 1.48
0.99 0.08 0.61 0.04fBW 49.2a 45.0b 48.1ab 45.6 ab 1.44

DMI 1.53 1.31 1.49 1.32 0.044 0.67 < 0.01 0.40 0.46
ADG 0.374 0.324 0.351 0.325 0.0148 0.47 0.02 0.46 0.72
G:F 0.250 0.251 0.245 0.253 0.0104 0.92 0.69 0.72 0.69

Neither fatty acid supplementation nor its interaction with DMI had 
an effect on the lambs’ growth (P ³ 0.61). There were no significant 
differences in average daily gain (ADG) as a result of fatty acid 
supplementation, however the ad-libitum intake groups saw an 
increase in ADG compared to the restricted intake groups (P ³ 0.46).  

Plasma glucose concentrations also did not show any significant 
differences corresponding with the MUFA and PUFA 
supplementation (P ³ 0.46). However, there was a time effect for 
glucose concentrations during the GTT. Plasma insulin 
concentrations did not show any effect with fatty acid 
supplementation (P ³ 0.89). However, there was a feed (restricted 
vs ad libitum) and time effect (P < 0.01). 

In conclusion, ewe supplementation in late gestation with 
fatty acids did not have an impact on lamb performance 
nor glucose metabolism. These results may have been 
impacted by a shorter supplementation period to the dam. 
Further experimentation needs to be completed to 
understand the impacts of supplementation at different 
lengths during gestation, the importance of supplementing 
ewes with fatty acids until lambing, and the lasting effect 
on the lambs’ glucose metabolism.
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