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Approaches to enhance animal performance

Improved genetics

Improved environment 

-i.e., management

Developmental programming
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Choline – an essential nutrient that can 
program development  



Choline chloride treatment increased birth 
weight and weaning weight of calves

Estrada‐Cortés E, Ortiz W, Rabaglino MB, Block J, Rae O, Jannaman EA, Xiao Y, Hansen PJ. Choline acts during preimplantation 

development of the bovine embryo to program postnatal growth and alter muscle DNA methylation. FASEB J. 2021;35:e21926.
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Study Question

Can choline feeding during the breeding period program 
development to change postnatal phenotype of the lambs?

Feeding 5 grams/day of rumen-protected choline (RPC) 
during the breeding period will improve the postnatal 
phenotype in lambs

Hypothesis



✓ Adult multiparous ewes (n = 146)

✓ SPU Gainesville

✓ Blocked by breed and age

✓ Katahdin, Fl Nat, Texel, cross

✓ Synchronized for natural breeding with rams

✓ Individual bolus feeding (5 g of 60% choline 

chloride in a gelatin capsule vs empty gelatin 

capsule)

Source of choline – ReaShure-XC (60% choline chloride)

Effect of feeding RPC 
on pregnancy rate, pregnancy loss, and postnatal phenotype
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Endpoints

• Pregnancy rate – Days 30 & 84

• Pregnancy-associated glycoproteins – Days 30 & 84

• Birthweight

• Litter size and sex ratio

• Weaning weight

• Longissimus thoracis (ribeye) muscle area

• Fat thickness



81%
74%

Results – RPC feeding did 
not affect pregnancy rate and 
pregnancy loss
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Results – RPC feeding did not 
affect birth weight and litter size
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Results – RPC feeding 
altered the sex ratio in lambs
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Results – RPC feeding did not 
affect body weight from birth 
until weaning
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Conclusions

✓ RPC feeding during the breeding period did not affect 

pregnancy rate, pregnancy loss, birth weight, litter size, and 

body weight from birth until weaning

✓ RPC feeding altered the sex ratio at birth

✓ Repeat the findings with another location and breed (Dorper) 

✓ Maternal placental function

✓ Carcass ultrasound

Future plans



Acknowledgements

Hansen Lab
Quinn Hoorn

Camila Cuellar

Tatiane Maia

Danial Stanton

Mariangela Maldonado
Serdal Dikmen

UF Sheep Unit

Dr Brittany Diehl, UF

Clay Whitehead
Jack Arthur

Funding sources

USDA-NIFA AFRI grant

HEC Pakistan

USDA-NIFA AFRI

2023-67015-40730

Higher Education 

Commission Pakistan


	Slide 1: Can choline feeding during the breeding period improve pregnancy success of ewes and growth of the resultant lambs?
	Slide 2: Approaches to enhance animal performance
	Slide 3: Developmental programming
	Slide 4: Choline – an essential nutrient that can program development  
	Slide 5: Choline chloride treatment increased birth weight and weaning weight of calves
	Slide 6: Study Question
	Slide 7
	Slide 8: Endpoints
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Acknowledgements

