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    Abstract: 

 

 

Dairy cattle fertility is a crucial factor influencing the profitability and sustainability of the industry. Current-

ly implemented fertility traits have low heritabilities due to the heavy influence of the environment and 

management decisions. The objective of this thesis was to investigate novel approaches to fertility challeng-

es in dairy cattle through a) evaluation of anogenital distance (AGD) as a novel morphological fertility indi-

cator trait, b) evaluation of estrus duration (ED), maximum estrus intensity (MEI), and calving to first estrus 

(CTFE) windows as novel estrus fertility indicator traits, and c) evaluate the impact of heat stress on first 

service to conception (FSTC). Estimated heritability of AGD was moderate (0.39) while estrus traits had low 

heritability (ED: 0.16, MEI: 0.18, CTFE: 0.07). Improved reliability with genomic information was found for 

AGD while estrus traits had minimal gains in reliability. Breeding value correlations of novel traits with ex-

isting traits were  low and unfavorable for AGD and low to moderate and favorable for estrus traits. Analysis 

of heat stress effects identified a temperature-humidity index (THI) threshold of 65 adversely affecting 

FSTC. Estrus synchronization protocols were found to be more sensitive to heat stress effects than heat de-

tection methods. These findings highlight opportunities for improving dairy cattle fertility through novel 

trait selection and better management of environmental factors, offering strategies to enhance sustainabil-

ity and productivity in the dairy industry. 
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