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Rationale

ÅA large proportion of lactating dairy cows 
might be overfed

ÅRation is the same for all cows in a group

ÅNutritionists and farmers prefer to give the 
άƘƛƎƘŜǊέ Ǌŀǘƛƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ άƭƻǿŜǊέ  

ÅLower producing animals receive more than 
required nutrients



Rationale

ÅGrouping for feeding purposes and providing 
different rations make sense

ÅIncreases the efficiency nutrientsuse 

ÅSaves money

ÅIncreases profitability because improves the 
income over feed cost

ÅDecreases the excretion of nutrients and hence 
environmental impacts



Why Farmers do not Group More?

ÅFarm facilities are not appropriated

ÅAdditional equipment is required

ÅManagement constraints

ÅLabor constraints

ÅAdditional investment required

ÅΧ



Strategies for Grouping

ÅSeveral strategies could exist

ÅThe most accepted strategy in the literature

ÅIndividual cow nutrient requirement expressed as:

ÅMcal/lb of DM, and 

Å% CP of DM

ÅNumber of animals 

ÅCŀǊƳΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƘŀƴŘƭŜ ŀƴŘ ŦŜŜŘ ŘƛŦŦŜǊŜƴǘ ƎǊƻǳǇ 
diets

Adapted from McGilliard et al., 1982; St-Pierre and Thraen, 1999 



Approach



1. Get the Farm Data

ÅTime-specific database is needed (DHIA Test 
Records)

ÅFor every record (cow) : 
ÁCow identification (Cow ID)

ÁLactation (parity)

ÁDays after calving (DIM)

ÁMilk production (lb/d)

ÁMilk fat content (%)

ÁBody weight (lb; optional)



2. Estimate Individual Requirements

ÅNet Energy (NE)

ÁTotal NE = NE(maintenance) + NE(milk)

ÁNE(maintenance) = 0.079 x BW0.75 (NRC, 2001)

ÁNE(milk) = Milk x (0.36 + 0.0969 x FAT%) (NRC, 2001)

ÁNE (Mcal/lb DM) = Total NE/DMI

ÅCrude Protein (CP)

ÁTotal CP = CP(maintenance) + CP(milk) 

ÁCP(maintenance) = 104.78 + 0.73 x BW ς0.000015432 x BW2

ÁCP(milk) = Milk x (4586+1036 x FAT%)       (McGilliard et al., 1983)

Á% CP = Total CP/DMI



нΦ /ƻǿΩǎ .ƻŘȅ ²ŜƛƎƘǘ

Mean = 1,320 lb

Mean = 1,100 lb

KorverFunction described by Van Arendonk(1985) and parameterized by Kalantari et al. (2010)



2. Dry Matter Intake (DMI)

ÅDMI = function of DIM, BW, and fat corrected 
milk (FCM)

ÅDMI = (0.372 x 4%FCM + 0.0968 x BW0.75) x 

(1 ςe(-0.192x((DIM/7)+3.67)))         (NRC, 2001)

Á4%FCM = 0.4 x Milk + 15 x (FAT%/100) x Milk



3. Determine Group Requirements

ÅDiet is formulated based on:

Á83rd percentile (mean + 1 standard deviation) of 
the group nutrient requirements  (Stallings and McGilliard, 

1984; St-Pierre and Thraen, 1999)

Á83rd percentile of NEland 83rd percentile of CP



4. Determine Number Groups

ÅVery little or no additional gain after more 
than 4 groups (McGilliard et al., 1983; St-Pierre and Thraen, 1999)

ÅEmpirical analyses confirmed no more gains after 4 
groups

ÅMore than 4 groups for lactating cows may be 
impractical

ÅPossible number of groups: 2, 3, or 4

ÅDepends on the farm facilities, equipment and 
management



5. Criteria for Grouping 

ÅFarm own criteria, if any

ÅMain criteria that could be compared:

ÁDays after calving (DIM)

ÁFat corrected milk (FCM)

ÁMerit = FCM/BW0.75

ÁCluster = Cows alike in NEland CP requirements

NEl

CP



6. Assign Cows to Groups (Optimize)

ÅPrice NEland CP
ÅNo market price fo NElor CP

Å5ŜŘǳŎǘŜŘ ŦǊƻƳ άǊŜŦŜǊŜŜέ ŦŜŜŘǎ ƭƛƪŜ ŎƻǊƴ ŀƴŘ {.a
ÅCorn %CP + Corn Mcal NE = $/lb corn

ÅSBM %CP + SBM Mcal NE = $/lb SBM

ÅhǘƘŜǊ άǊŜŦŜǊŜŜέ ŦŜŜŘǎ ŎƻǳƭŘ ōŜ ǳǎŜŘ

ÅNutritionists or farmers could have these values 
already available



6. Assign Cows to Groups (Optimize)



7. Calculate Net Return 

ÅInclude additional costs and returns

ÁAdditional cost of management for having more 
feeding groups

ÁMilk production depression cost because of social 
behavior by moving cows among groups

ÁCost savings on additives giving only to some 
group(s)

ÁΧ



8. Options of Analyses

ÅCŀǊƳŜǊ ŘƻŜǎ ƎǊƻǳǇΣ ōǳǘ ŎŀƴΩǘ Řƻ ƳƻǊŜ ƎǊƻǳǇǎΥ

ÅCompare grouping criteria

ÅOptimize animals in each one of the groups

ÅFarmer does group and can do more groups:

ÅSelect the right number of groups

ÅSelect the right group criterion

ÅOptimize animals in each one of the groups



8. Options of Analyses

ÅFarmer does not group, but farm has 
capabilities of grouping:

ÅIncrease the number of feeding groups

ÅSelect the right grouping criterion

ÅOptimize animals in each one of the groups



Decision Support System


