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Factors Impacting on Overall Herd Fertility

ÅNutrition ïEnergy/Protein Balance (GH vs Insulin)

ÅGenetics and Breed (wrong cow in wrong system)

ÅMineral Nutrition (often blamed, rarely on its own!!!)

ÅGeneral Animal Health - especially lameness

ÅManagement e.g. time spent and skill at heat detection

ÅReproductive infections e.g. BVD,Leptospirosis

ÅAI storage and handling, bull fertility

ÅMultifactorial approach needed to address problems

ÅSeldom are solutions found in boot of a car



Nutrition and Milk Production



Nutrition and Fertility
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Links in the Fertility Chain

Adequate dry period

Body condition score 2.5 to 3.5

Transition feeding 

High quality lactation diet

Energy, protein, fatty acids, fibre, mins/vits

Ad libitum feeding

Nutrition and Production

Minimize Negative Energy Balance



Nutreco Ruminant Research Centre

ÅHow do we make an impact on this problem ?

ÅMultifactorial problem

ÅFour key areas :-

ÅGenetics

ÅManagement

ÅEndocrine function

ÅNutrition



Negative Energy Balance
Å Reproduction is largely influenced by the energy balance

Å NEB begins before calving, consequences seen after calving

Å Cow expressing heat depends upon

ÅExtent of NEB

ÅTime to reach low point

ÅTime and rate of recovery from low point

Å Severity of NEB influenced by

ÅBody condition score

ÅDystocia

ÅMilk fever

ÅNutrition

ÅMilk production

ÅDisease incidence

ÅCow comfort



Dry Cow Management

Priming the next Lactation



Why dry cows off?

ÅAllow time for mammary gland regeneration

ÅTreatment of sub-clinical mastitis with antibiotics

ÅImprove colostrum quality

ÅInsufficient milk to justify milking

ÅOver Quota

ÅRegain lost condition?



Dry Cow Objectives

ÅDry off in BCS 2.75 ï3.25

ÅMaintain BCS until calving

VMinimise fatty liver / Ketosis

VMinimise calving Difficulties

ÅOptimise forage intake (straw)

VMaximise Intake potential

VMaintain Rumen bacterial population

VMinimise NEB



Dry Cow Tips

ÅAutumn calving cows should be housed for 3-4 weeks 

before calving from mid Sept on

ÅSpring Calving Avoid over fat/thin cows

ÅTransition feeding is a very worthwhile practice

ÅStraw/hay can be a useful addition

ÅMay need to use anionic salts

ÅPlan drying off, aim to get condition on pre drying off

V6 weeks for cows

V8 weeks for heifers



Transition Cow Feeding (1-2 WEEKS)

Å20-30 Kg Silage

Å1-2 Kg Straw

Å5-6kgs of lactation diet 

ÅCan be difficult to achieve 

without TMR

ÅUse of OPFõs

ÅPreps cow for lactation

ÅReduces NEB



Condition score



Risk Factor: Body Condition Score at Calving

At calving: 80%BCSof 3.0ð3.25

HighBCSatcalving

V LowerincreaseinDMIaftercalving

V Compensatedbyextramobilisationofbodyreserves

V Increasedriskofketosis,fattyliver,milkfever

LowBCSatcalving

V OnlysmallBClossinearlylactation(maintain>2)

V Mayresultin smallfolliclesthatdo notovulatedueto lowIGF

levels(minimumBCS>2beforebreeding)



Risk Factor: NEB & BCS Post Calving

Å Increased milk yield is associated with reduced
reproductiveperformance

Å Reproduction is largely influenced by cows energy balance 

Å BodyConditionlosspostcalving

First30days<0.5andfirst 45days<0.75

Å If >1BCSloss

Å Peakrelativelyearly& showpoorpersistency

Å Veryhighmilkfats( >4.5%in 1st 30days)

Å Reducedconceptionrates(silentheats,reducedLH
andIGF)



Effect of body condition loss on conception rate     
(Moorepark 2001)

Condition score Condition score loss

at calving between calving & service

0.25      0.25-0.5         >0.5

>3 72% 64% 53%

2.75-2.5 64% 55% 44%

<2.5 57% 49% 37%



Milk Fever



Milk fever /Hypocalcaemia

ÅDue to mineral imbalance between Ca++, Mg++and P++

ÅSeen at Spring turn-out (lush grass) and Autumn grass

Å risk of other diseases

VMetritis x12

VKetosis x12

VDystocia x7

VMastitis x5

VR.F.M. x4

Costs:

ÅMild case: ú60 -ú65

ÅSevere case: ú200

ÅFatal case: ú2,000.00

ÅAverage cost: ú300



Milk Fever contõd

More importantly subclinical hypocalcaemia

VCauses poor Ruminal and abomasal tone ---LDA

VSlower calvings increase RFMôs

VIncrease mastitis

VDecreases DMI

Silage = + DCAB, high in K, 2ndcut silages

»Poor dietary management

»Mg deficiency

»Cows over fat

Target incidence < 5%



Ketosis / fatty liver

ÅA multi-factorial disorder of energy metabolism

ÅLow blood glucose levels

ÅClinical levels 2 -15% (average 4%)

ÅProblem with overfat cows

ÅIndicative of excessive NEB

Costs of clinical ketosis:

Å milk production

ÅVeterinary costs

ÅWeight loss

ÅFatty liver

ÅReduced fertility 



Bovine Fertility

Minerals & Vitamins
key controllers of reproduction



Vitamins in reproduction

Å Vit.A deficiency abortion, retained placenta develop 
uterine infections after calving

carotene precursor of vitamin A lost during feed 
storage. Important for conception

Å Vit.D deficiency reduces fertility, delays puberty, inhibits 
oestrus signs

Å Vit.E deficiency increased services/conception. Strong 
antioxidant effect

Å Vitamin B 12 reduces fertility, delays puberty, inhibits
oestrus signs



Macro Mineral deficiencies in reproduction

Å Calcium milk fever after calving increases risk of 
retained placenta and uterine prolapse

Å Phosphorus decreased ovarian activity,irregular oestrus, 
anoestrus, increased cysts, lethargic.

Å Magnesium involved in enzyme systems, 
infertility(reduced conception) and depressed immunity, 
sub -clinical milk fever



Trace mineral deficiencies in reproduction

Å Copper involved in >30 key enzyme systems. Early 
embryo death, retained placenta, inhibited conception 
(even when oestrus is normal)

Å Selenium functions through GsHpx, early embryo death, 
increased metritis, dead or weak calves, retained placenta.

Å Iodine involved in thyroid hormones. Most deficient in 
grazing cattle. Silent heats, early embryo deaths, abortion, 
weak/dead calves, decreased conception, prolonged 
gestation.(new legislation has halved permitted level)

Å Zinc activates enzyme systems. Required for and protein 
synthesis ïcritical for max.fertility. Speeds up return to 
normal reproductive function after calving



Chelated Trace Elements

ÅInorganic sources bound usually to amino acids

ÅHighly available

ÅCan show very good responses

ÅHelp to stimulate immune system. (organic Se)

ÅUseful in ólock-up scenariosô e.g. Copper and Mo

ÅWorthwhile inclusion during breeding period

ÅNot the óbe all and end allô solution as often promised!



Target Pre Calver Mineral Spec

ÅFeed rate 120g/cow/day
VVitamin A 450,000 ius/kg

VVitamin D3 120,000 ius/kg

VVitamin E 8000 mg/kg

VCopper 3500 mg/kg (1/3 as chelates)

VZinc 5000 mg/kg (1/3 as chelates)

VIodine 700 mg/kg

VSelenium 45 mg/kg (1/3 as organic selenium)

VManganese 2000 mg/kg

VMagnesium 15-20%

VPhosphorus 5-7%



Links in the Fertility Chain

Monitored calving

Minimum uterine infection

Rapid uterine involution

Early resumption of oestrous cycles

Good follicular development

Good quality oocyte

Easily detected oestrus

Correct timing of AI

Conception, implantation and maintenance of pregnancy

Reproductive Events
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NEB and Fertility in Dairy Cows

Physiological basis for NEB effects on Fertility

ÅReduced LH pulse frequency (cow will not show strong oestrus)

ÅReduced circulating concentration of insulin and IGF

ÅReduced production of oestradiol by ovarian follicles

ÅSmaller Corpus luteum formation (reduces embryo survival)

ÅDetrimental effects of high NEFA, BHB and low blood glucose on 

egg quality due to poor NEB

(Roche et al., 2000; Boland, 2003)



Reasons to Feed

ÅMany herds have good energy balance on grazing diets

VCows have low energy outputs and/or

VManagement, soil and climatic conditions allow for high grass 

intakes

ÅHowever, many herds will experience prolonged NEB on 

grazing diets

VCows have higher energy outputs  and/or

VHigh intakes of grass are not achieved for various reasons 

VRemember summer 2009!!



Reasons to Feed contõd

ÅNumerous studies have shown that feeding reduces BCS 

loss in early lactation (i.e.. Improves energy balance)

V(Horan et al., 2005; McCarthy et al., 2007)

ÅIt has also been shown that when grass supply is reduced 

fertility is increased after supplementation

ÅConception rate to 2ndservice is increased with higher 

levels of supplementation (Diskin et al., 2006)



Feeding the Early Lactation

Cow

ÅMaximise Dry Matter Intake.

ÅNot all about yield

VFeed for BCS control 

VEnergy intake is critical

VProtein % in nut is secondary concern

VHigh Glucogenic diets to promote ovarian activity

VFertility nuts are the ones you feed enough of!!!

VDMI is hard to control at grass



Increasing Yield (slowly!!!!)

ÅMaximise DM Intake (8 weeks)
VFeed space, regular push ups

ÅEnergy Density is critical
VHigh quality forage

VLess concentrate ïmore forage

VóGlucogenicô diets 

VLimit parlour nuts for  2-3 weeks

ÅLess protein in early lactation!!!!
VDecreases milk production spike (hard to control at grass)

V15% CP overall ïdecreases use of body reserves

VMilk yield dependant more on cows intake rather than diet CP level

ÅRule of Thumb ïCows should peak at 6 weeks not 2 weeks

Å - Cows peaking too early will suffer from excessive      
and prolonged NEB



Contõd

ÅThe evidence for management of BCS and NEB is 

conclusive with regards to fertility.

VóóHerds with higher conception rates to 1st and 2ndservice had 

significantly higher average intakes of DM and energy during the 

1st100 days of lactationôô(Mayne et al., 2002)

ÅManagement starts 30 days pre-calving

ÅPre-calving nutrition is very important

ÅHas profound affect on egg quality in early lactation



Bulkiness of Fresh Grass 

96kg Grass 35kg Grass Silage + 8kg Conc

Both equal to 18kg DM


