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       With the advent of sexed semen, the number of dairy heifers escalated.  But not needing that 

many dairy heifers, producers began to use beef semen to breed up to one-half of their herd to 

beef semen.  Having these cross-bred calves resulted in many questions regarding their feeding 

and management.  A recent study was done with these calves using different milk replacers 

(MR).  This study was done at the University of Minnesota Southern Research and Outreach 

Center (SROC) Calf and Heifer Research Facility at Waseca. I have visited this place in the past. 

They do excellent studies usually with dairy heifer calves from some area dairy farms.  One 

advantage they have is they usually follow a similar protocol which allows more comparisons 

across studies and combining studies in a meta-analysis with fewer variables and variation.  I co-

authored a paper (Kertz and Chester-Jones 2004) with the former dairy scientist who did most of 

the calf studies at SROC. We established the need for more calves per treatment in manycalf  

studies, This facility typically uses a texturized calf starter as in this study (Stypinski et al., 

2025).   

   This study used either a 20% CP/20% fat MR or a 24% CP/24% fat MR.  As I have 

explained before (Kertz and Loften 2013, Kertz 2019), in the 1970s, a typical MR had 22% 

crude protein (CP) and 10 to 12% fat. This was later modified to 20% CP and 20% fat--the 

misnamed proverbial “industry standard” 20/20 MR.  Then in the early 2000s, studies at Cornell 

and other universities established the “accelerated” higher % CP milk MR fed at a higher level.   

       In the meantime, calf starters which were typically texturized and had 16% CP as-fed 

went through changes.  Texturized starters can be challenging to handle dependent on how much 

molasses is added and its physical characteristics.  And since all pelleted starters are usually 

cheaper to formulate and manufacture, a push was made to all pelleted starters by also hyping 

greater than 16 % CP.  Thus began a marketing campaign for higher CP % starters at 18, 20, 22 

and even greater.  There really were no good data or studies to support these higher % CP 

starters, but they became endemic.  One rationale used to support higher % CP starters was that 

calves did not eat enough starter, so they needed a higher % CP starter. No, then the problem was 

a poor starter and/or program; and intake and energy were limiting, not CP.    

      In this study: 

• 20 Holstein x Angus male calves were assigned per treatment at 2 to 5 days of age 

• Treatments were either 20/20 or 24/24 MR fed twice daily from day 1 to 42 at 6 quarts 

daily with 12.5% solids; and then one-half that amount in once daily feeding from day 43 

to 49 full weaning.  The trial continued on only free choice starter fed until 56 days. 

• Composition of MR and start are in Table 1.  Both MR were similar in nutrient 

composition except the 24/24 MR was a bit low in both CP and fat than formulated while 

the 20/20 MR was right on both.  The commercial calf starter was formulated to 18% CP 

but analyzed 22.4% on a 100% DM basis, but was 20.3% as-is.  However, since 
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texturized calf starters can be difficult to representatively sample because of their 

multiple components, it’s apparent greater CP % may be due to simply sampling more of 

the pellet than an accurate representative sample. 

Table 1.  Nutrient composition of milk replacers (MR) and calf starter.   

Feedstuffs 20/20 MR 24/24 MR Starter 

Dry matter (DM) % 96.6 96.5 90.8 

Nutrients, % of DM    

  CP 20.1 23.5 22.4 

  Fat 20.0 23.2     4.04 

  ADF --- ---     8.66 

  aNDF      0.36       0.01 12.3 

  Starch     ---        --- 35.2 

  Ash      6.62        6.26     7.57 

  Calcium      1.04       1.10     1.46 

  Phosphorus       0.75        0.78     0.69 

  Magnesium       0.12        0.12     0.33 

Figure 1.  
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Results shown in Figure 1 (kindly provide by Dr. Isaac Salfer) indicate: 

• Body weight increased with the 24/24 MR versus the 20/20 MR shortly after going on the 

trial and continued throughout the study. This is also depicted in average daily gain 

(ADG) and hip heights. 

• There were some increases in gain/feed, gain/net energy gain (NEG), and gain/CP for 

24/24 MR versus 20/20 MR; but that occurred primarily within the first several weeks on 

trial. 
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• Overall fecal scores did not differ between treatments. 

 

Table 2.  

 20/20 MR 24/24 MR SEM P <  

Initial body weight, lb    91.6    95.3   

 Average daily gain, lb          

     Preweaning 1 to 49 days 1.03 1.28 0.08 0.05 

     Overall. 1 to 56 days 1.21 1.50 0.08 0.01 

Milk replacer intake, lb/day 1.33 1.14  0.008 0.49 

Calf starter intake, lb/day     

     Preweaning 0.71 1.11 0.15 0.07 

     Overall 1.16 1.59 9.16 9.07 

Data in Table 2 indicate: 

• Initial body weights were high for cross bred dairy calves.  And differed numerically by 

treatments so initial body weights were used as a covariate in statistical analysis, 

• Average daily gain (ADG) were greater (P < 0.05 and 0.01) for MR 24/24 versus 20/20 

MR treatments.  However, ADG were lower being less that that needed to double birth 

weight by 2 months of age for dairy heifers.  The exception was the ADG overall for MR 

24/24 versus MR 20/20 treatments. 

• Hip heights followed a similar pattern as for ADG. 

• Starter intake was greater (P < 0.07) for MR 24/24 than for 20/20 MR.  But overall starter 

intake was low which most likely explains the lower ADG. 

• Other parameters calculated for CP, NEG, and other feed efficiencies followed a similar 

pattern as to ADG and starter intake. 

 

.   Sometimes an entire group of calves do not do well, and there is no apparent reason for 

that.  And sometimes an entire group of calves do better than expected, and there is no apparent 

reason for that.  The former is what seemed to have occurred in this study.  Typically, when 

higher fat levels are fed in a MR, that reduces starter intake as occurred in a classic study by 

Kuehn et al. (1994).  But in this study, starter intake increased with the 24 versus 20% fat levels.  

But the 24% fat MR also had 24 versus 20% CP.  And if CP was limiting, that could have 

increased starter intake and ADG.  Greater starter intake and ADG are closely related. 

The Bottom Line 

          Feeding more CP in a MR can increase starter intake and daily gain.  It would be 

interesting to see how well the NASEM 2021 Young Calf Model would predict daily gain with 

the parameters in this calf study. 
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