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Rationale

• A large proportion of lactating dairy cows 
might be overfed

• Ration is the same for all cows in a group

• Nutritionists and farmers prefer to give the 
“higher” ration rather than the “lower”  

• Lower producing animals receive more than 
required nutrients



Rationale

• Grouping for feeding purposes and providing 
different rations make sense

• Increases the efficiency nutrients use 

• Saves money

• Increases profitability because improves the 
income over feed cost

• Decreases the excretion of nutrients and hence 
environmental impacts



Why Farmers do not Group More?

• Farm facilities are not appropriated

• Additional equipment is required

• Management constraints

• Labor constraints

• Additional investment required

• …



Strategies for Grouping

• Several strategies could exist

• The most accepted strategy in the literature

• Individual cow nutrient requirement expressed as:

• Mcal/lb of DM, and 

• % CP of DM

• Number of animals 

• Farm’s capacity to handle and feed different group 
diets

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



Approach



1. Get the Farm Data

• Time-specific database is needed (DHIA Test 
Records)

• For every record (cow) : 
 Cow identification (Cow ID)

 Lactation (parity)

 Days after calving (DIM)

 Milk production (lb/d)

 Milk fat content (%)

 Body weight (lb; optional)



2. Estimate Individual Requirements

• Net Energy (NE)

 Total NE = NE(maintenance) + NE(milk)

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

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

 NE (Mcal/lb DM) = Total NE/DMI

• Crude Protein (CP)

 Total CP = CP(maintenance) + CP(milk) 

 CP(maintenance) = 104.78 + 0.73 x BW – 0.000015432 x BW2

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

 % CP = Total CP/DMI



2. Cow’s Body Weight

Mean = 1,320 lb

Mean = 1,100 lb

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



2. Dry Matter Intake (DMI)

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

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

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

 4%FCM = 0.4 x Milk + 15 x (FAT%/100) x Milk



3. Determine Group Requirements

• Diet is formulated based on:

 83rd percentile (mean + 1 standard deviation) of 
the group nutrient requirements  (Stallings and McGilliard, 

1984; St-Pierre and Thraen, 1999)

 83rd percentile of NEl and 83rd percentile of CP



4. Determine Number Groups

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

• Empirical analyses confirmed no more gains after 4 
groups

• More than 4 groups for lactating cows may be 
impractical

• Possible number of groups: 2, 3, or 4

• Depends on the farm facilities, equipment and 
management



5. Criteria for Grouping 

• Farm own criteria, if any

• Main criteria that could be compared:

 Days after calving (DIM)

 Fat corrected milk (FCM)

 Merit = FCM/BW0.75

 Cluster = Cows alike in NEl and CP requirements

NEl

CP



6. Assign Cows to Groups (Optimize)

• Price NEl and CP
• No market price fo NEl or CP

• Deducted from “referee” feeds like corn and SBM
• Corn %CP + Corn Mcal NE = $/lb corn

• SBM %CP + SBM Mcal NE = $/lb SBM

• Other “referee” feeds could be used

• Nutritionists or farmers could have these values 
already available



6. Assign Cows to Groups (Optimize)



7. Calculate Net Return 

• Include additional costs and returns

 Additional cost of management for having more 
feeding groups

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

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

 …



8. Options of Analyses

• Farmer does group, but can’t do more groups:

• Compare grouping criteria

• Optimize animals in each one of the groups

• Farmer does group and can do more groups:

• Select the right number of groups

• Select the right group criterion

• Optimize animals in each one of the groups



8. Options of Analyses

• Farmer does not group, but farm has 
capabilities of grouping:

• Increase the number of feeding groups

• Select the right grouping criterion

• Optimize animals in each one of the groups



Decision Support System



Enter the Data



Enter the Data
COWID Lactation Days in Milk (lb) Milk (%) Fat (lb) body weight  (Optional)

6234 1 84 62 4.2 1111

132 7 118 73 4.6 1176

6196 1 198 85 4.3 1246

5516 4 199 114 3.1 1641

5561 4 280 108 3.1 1516

5961 2 173 91 3.5 1291

6149 1 253 88 2.9 1136

5667 4 138 92 3.7 1406

5960 3 159 110 3 1616

5817 2 244 115 4.1 1842

6191 1 190 90 4.4 1386

5045 7 370 108 4.3 1727

178 3 249 80 4 1131

5933 2 211 99 3.4 1431

190 2 211 74 4 1031

5677 3 310 115 2.5 1581

6161 1 190 86 3.8 1246

5764 3 145 97 3.8 1541

3273 6 288 112 2.8 1591

5896 2 283 109 2.8 1541

5778 3 121 73 4.8 1241

5852 2 301 105 2.5 1421

6190 1 131 80 3.1 1151

6194 1 145 77 4.6 1236

5909 2 173 105 3 1546

5570 4 180 106 4.6 1832



Enter the Data



Make Choices



Make Decisions



Make Decisions
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Make Decisions



Make Decisions



Check the online tool!!!

http://dairymgt.info/ → Tools → Feeding

→ Grouping Strategies for Feeding Lactating 
Dairy Cattle

http://dairymgt.info/

