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Supplementation of Ca 
Gluconate Improves Fertility 
and Time to Peak Milk Yield 
in Dairy Cattle



Transition Period Health

• Transition from pregnancy through 
parturition & lactation represents 
critical time period in life cycle

• Estimated that acute immune 
response may consume ~ 1 kg 
glucose in 12 h1

• Gastrointestinal tract key site that 
could benefit from prophylactic 
dietary interventions

 Bradford et al., 2015

1Kvidera et al. (2017)



Fat-Embedded Ca Gluconate

• 50% hydrogenated palm fat, 40% calcium gluconate, 10% calcium carbonate
• Hydrogenated fat-embedded Ca gluconate (HFCG)

• Palm fat matrix confers resistance to ruminal degradation (~ 85% recovery after 12 h in situ 
incubation)1

• Previous work in dairy cattle demonstrated improvements in milk and/or component 
yields2, consistent with infusion studies3 

• MOA currently poorly understood, hypothesize alterations in localized inflammation and 
whole-body energy status

• Majority of work focused on production & metabolic outcomes in post-peak animals under 
research conditions

1Watanabe et al. (2023) 2Seymour et al. (2021, 2022, 2023) 3Doelman et al. (2019), McKnight et al. (2019)



Objectives

Evaluate responses in 
health, fertility & lactation performance 

to different HFCG supplementation strategies in the 
transition period and up to 100 DIM in 

multiparous dairy cattle



Study Design

• Study conducted on commercial dairy farm in Durango, Mexico

• 2 x 2 factorial RCB design

• Prepartum: HFCG or negative control (CON)
• 21 d prior to expected calving to parturition

• Postpartum: HFCG or CON
• Parturition to 100 DIM

• Multiparous cattle (n = 164) blocked by parity, expected calving 
date, previous lactation milk yield, BCS and BW

CON CON

CON HFCG

HFCG CON

HFCG HFCG

-21 DIM 100 DIM0 DIM



Study Design

• Animals fed common TMR both during the dry period and lactation

• Treatments (HFCG or CON) incorporated into pelleted feed offered in rotary parlour 
(including dry period)

• 400 g once daily during dry period

• 400 g at each milking (3 x daily) during lactation

• Pellet refusals visually assessed on randomly selected days and scored on a scale of 1 
to 4

• Milk & component yields, BW and BCS recorded automatically at each milking



Survival Analysis

• Incidence of study removal evaluated for potential treatment association
• Odds of survival to calving
• Odds of survival to 100 DIM

• Some animals missing cull date & reason; date of last observed record assumed to be 
date of removal from herd

• Modelled using two methods:

• GLMM: fixed treatment, random animal & block following binary distribution

• Survival analysis: fixed treatment, random block



Lactation Curve Parameters

1Dematawewa et al. (2007)



Fertility

• Heat detection & pregnancy confirmation performed weekly by herd vet

• Outcomes evaluated:
• Days to first observed heat
• Days to first service
• Days to conception

• All outcomes analyzed using GLMM considering fixed treatment, random animal & block 
following a Poisson distribution



Results - Production

• Results pertaining to production presented previously at ADSA 2022
• Evidence of potential prepartum X postpartum X time interaction specifically for fat, 

protein and energy-corrected milk yield

• HFCG-HFCG  had 9 – 10% higher yields (P ≤ 0.037) between weeks 4 to 9 relative to 
HFCG-CON

• CON-HFCG had 9 – 10% higher yields (P ≤ 0.037) between weeks 9 to 14 relative to 
CON-CON



Results – Lactation Curves

Prepartum Control HFCG P­­values

Postpartum Control HFCG Control HFCG Pre Post Sequence

Initial milk 
yield (kg/d) 10.9 ± 0.97 11.6 ± 0.94 13.2 ± 1.15 11.4 ± 0.87 0.225 0.530 0.127

Days to peak 
milk yield (d) 43.8 ± 4.76 48.4 ± 5.05 58.9 ± 7.67 41.2 ± 3.99 0.508 0.217 0.030

Peak milk 
yield (kg/d) 30.9 ± 0.91 32.4 ± 0.88 31.7 ± 1.09 31.9 ± 0.81 0.882 0.315 0.460
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Results – Lactation Curves

Prepartum Control HFCG P­­values

Postpartum Control HFCG Control HFCG Pre Post Sequence

Initial milk 
yield (kg/d) 10.9 ± 0.97 11.6 ± 0.94 13.2 ± 1.15 11.4 ± 0.87 0.225 0.530 0.127

Days to peak 
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Results – Survival & Fertility

Prepartum Control HFCG P­­values

Postpartum Control HFCG Control HFCG Pre Post Sequence

Survival to 
100 DIM (%) 65.8 ± 7.80 61.6 ± 7.90 55.9 ± 8.65 69.2 ± 7.49 0.912 0.753 0.274

Days to First 
Observed Heat (d) 41.4 ± 3.91 42.2 ± 4.05 46.5 ± 5.04 36.0 ± 3.20 0.822 0.242 0.174

Days to First 
Service (d) 76.8 ± 1.98 79.3 ± 2.06 74.1 ± 2.25 75.0 ± 1.85 0.097 0.409 0.708

Days to Conception 
(d) 89.6 ± 8.84 100 ± 12.3 71.0 ± 11.44

77.7 ± 
10.19

0.024 0.292 0.908
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Discussion & Conclusions

• Days to peak milk yield
• Previously observed no difference in parameters in response to HFCG 

supplementation1

• Apparent HFCG withdrawal effect may result from transient reduction in energy 
availability

1Seymour et al. (2022)



Discussion & Conclusions

• Days to peak milk yield
• Previously observed no difference in parameters in response to HFCG 

supplementation1

• Apparent HFCG withdrawal effect may result from transient reduction in energy 
availability

• Fertility
• First study evaluating fertility outcomes in response to HFCG
• Reduced time to FOH may be associated with improved energy status in early 

lactation2

• Time to conception suggests that animals supplemented with HFCG prepartum had 
higher rates of conception after first service

1Seymour et al. (2022) 2Civiero et al. (2021)



Discussion & Conclusions

• Supplementation of HFCG during close-up period may reduce time to return to estrus and 
improve first service conception rate

• Continuation of supplementation over first 100 DIM recommended to avoid potential 
negative impacts of withdrawal

• No observed differences in instances of herd removal
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• Supplementation of HFCG during close-up period may reduce time to return to estrus and 
improve first service conception rate
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negative impacts of withdrawal
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• For more information:

• Email: dave.seymour@trouwnutrition.com

• Recently accepted in Translational Animal Science



Thank you 
for listening


