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Introduction 

Dry matter intake (DMI) has long been one of the most important measurements in dairy nutrition. 

It is closely associated with milk production, routinely monitored in commercial herds, and often 

becomes the first number consultants evaluate when troubleshooting nutritional problems. The 

underlying assumption is straightforward: cows that consume more feed generally have more 

nutrients available to support milk production. 

Yet every dairy nutrition consultant has encountered herds that challenge this relationship. Two 

farms may consume nearly identical amounts of dry matter, receive similar rations, and meet 

recommended nutrient requirements, yet one consistently outperforms the other. When this occurs, 

the natural tendency is to continue refining the ration by adjusting protein fractions, starch 

concentration, forage quality, amino acid balance, or feed additives. Although each of these factors 

can influence production, they all affect one fundamental process: the amount of nutrients cows 

actually obtain from the feed they consume. 

 

This distinction is important because dry matter intake measures feed consumption, not nutrient 

utilization. It tells us how much feed enters the digestive tract, but it does not indicate how much 

of that feed is digested, how much digestible energy becomes available to the animal, or how 
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efficiently those nutrients are converted into milk. In practical terms, two cows consuming the 

same amount of feed may receive very different amounts of usable nutrients if digestibility differs. 

Consider two cows consuming 60 lb (27 kg) of dry matter per day. If one digests 70% of the ration 

while the other digests 75%, the second cow captures approximately 3 lb (1.4 kg) more digestible 

dry matter each day despite identical feed intake. From a nutritional perspective, those cows have 

not consumed the same diet. One has simply extracted more nutrients from it. 

Rather than viewing nutrition through the single lens of feed intake, consultants may benefit from 

evaluating nutrient utilization as a sequence of biological events. Feed must first be consumed, 

then digested, and finally converted into usable energy before it can support milk production. A 

limitation at any one of these stages reduces the nutrients ultimately available to the cow. Thinking 

about nutrition in this way provides a practical framework for identifying where performance is 

being limited and, more importantly, where management changes are most likely to improve 

profitability. 

The Nutrient Capture Framework 

The Nutrient Capture Framework is based on a simple concept: milk production depends not only 

on how much feed cows consume but also on how much nutrition they capture from that feed. 

Although the calculations involved are straightforward and already available in most ration 

formulation programs, organizing them into a logical sequence provides a practical way to evaluate 

herd performance. 

The first step is Dry Matter Intake (DMI), which measures feed consumption. The second is 

Digestible Dry Matter Intake (DDMI), which estimates how much of that feed is digested and 

absorbed. 

DDMI = DMI × Dry Matter Digestibility 

The third step is Total Digestible Nutrient Intake (TDNI), which estimates the amount of digestible 

nutrients available to support maintenance and milk production. 

TDNI = DMI × TDN 

Viewed together, these measurements describe the progression from feed entering the bunk to 

nutrients becoming available for milk synthesis. 

The value of this framework lies less in the calculations than in the questions it encourages 

consultants to ask. Instead of assuming that low milk production always reflects inadequate feed 

intake, it helps identify the first biological bottleneck limiting performance. Sometimes the 

problem is insufficient intake. Sometimes it is poor digestibility or inadequate dietary energy. In 

other cases, nutrition is no longer the primary limitation. 
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Applying the Framework During Herd Evaluations 

During a herd evaluation, the first question remains the same: Are the cows eating enough? 

If DMI is below expectations, improving intake becomes the priority. Feed availability, bunk 

management, stocking density, heat stress, transition success, and cow comfort should all be 

evaluated before considering major changes to the ration. Increasing nutrient density rarely 

compensates for cows that simply are not eating enough. 

When feed intake is adequate, the next question becomes whether cows are extracting sufficient 

nutrients from the feed they consume. Poor forage digestibility, excessive fiber lignification, 

inadequate grain processing, inconsistent feed mixing, or suboptimal rumen fermentation can all 

reduce nutrient capture. Under these circumstances, increasing feed intake often increases feed 

costs without producing the expected response in milk yield. 

If digestibility appears satisfactory, attention should then shift to dietary energy supply. Two diets 

may have similar digestibility yet differ substantially in energy density because of differences in 

starch concentration, digestible fiber, supplemental fat, or ingredient selection. In these situations, 

improving dietary energy density may produce a greater response than encouraging cows to 

consume additional feed. 

Finally, consultants should consider whether nutrition remains the primary limitation. High-

producing cows frequently have adequate nutrient intake and digestibility, yet fail to achieve their 

production potential because of lameness, heat stress, overcrowding, inflammation, transition 

disorders, or poor cow comfort. When these constraints exist, reformulating the ration is unlikely 

to produce meaningful improvements because the bottleneck lies elsewhere. This logical 

progression transforms herd evaluation from a search for nutritional deficiencies into a systematic 

process for identifying the first limiting factor. 
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Table 1. Practical Diagnostic Guide 

Observation Likely Interpretation Where to Investigate First 

Low Dry Matter Intake Intake limitation 

Feed availability, stocking 

density, cow comfort, transition 

management 

Adequate Dry Matter Intake but 

low Digestible Dry Matter 

Intake 

Poor nutrient extraction 
Forage quality, digestibility, 

grain processing, rumen function 

Adequate Digestible Dry Matter 

Intake but low Total Digestible 

Nutrient Intake 

Insufficient dietary 

energy 

Energy density, starch, digestible 

fiber, supplemental fat 

Adequate Total Digestible 

Nutrient Intake but 

disappointing milk yield 

Non-nutritional 

limitation 

Lameness, heat stress, health, 

cow comfort, management 

 

Table 2. Applying the Nutrient Capture Framework to Compare Two Herds 

Variable Herd A Herd B 

Dry Matter Intake (DMI), lb/day (kg/day) 60 (27.0) 60 (27.0) 

Dry Matter Digestibility, % 70 75 

Digestible Dry Matter Intake (DDMI), lb/day (kg/day) 41.7 (18.9) 44.8 (20.3) 

Total Digestible Nutrient Intake (TDNI), lb/day (kg/day) 41.0 (18.6) 42.3 (19.2) 

Energy-Corrected Milk (ECM), lb/day (kg/day) 97 (44) 106 (48) 

Abbreviations: DMI = Dry Matter Intake; DDMI = Digestible Dry Matter Intake; TDNI = Total 

Digestible Nutrient Intake; ECM = Energy-Corrected Milk. 

 

If DMI were the only measurement considered, both herds would appear nutritionally identical. 

The Nutrient Capture Framework reveals a different picture. Although feed intake is the same, 

Herd B captures more digestible nutrients and more digestible energy from every pound of feed 

consumed, helping explain its higher milk production. 

Now imagine a third herd with similar DMI, DDMI, and TDNI as Herd B but producing only 97 

lb (44 kg) of energy-corrected milk. During a herd evaluation, this finding should immediately 

shift attention away from the ration and toward factors such as lameness, heat stress, stocking 

density, cow comfort, or health disorders. Rather than asking how to formulate a better diet, the 

more productive question becomes what is preventing available nutrients from being converted 

into milk. 
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From Diagnosis to Better Decisions 

Dry matter intake will always remain one of the most valuable measurements in dairy nutrition. 

However, it represents only the first step in a much larger biological process. Milk production 

depends not only on how much feed cows consume but also on how efficiently they digest that 

feed, how much digestible energy they capture, and whether management conditions allow those 

nutrients to be converted into milk. 

The Nutrient Capture Framework does not replace existing nutritional models or introduce new 

feeding standards. Instead, it provides consultants with a practical way to organize information 

they already collect into a logical diagnostic sequence that can be applied during every herd visit. 

Rather than viewing nutrition as a single measurement, it encourages consultants to identify the 

first biological bottleneck limiting performance before recommending corrective action. 

The next time you evaluate a herd, ask four simple questions. 

• Are the cows eating enough?  

• Are they extracting enough nutrients from the feed they consume?  

• Does the diet provide sufficient digestible energy?  

• If nutrition appears adequate, what is preventing those nutrients from becoming milk?  

Sometimes the answer will be a better ration. Sometimes it will be higher-quality forage or 

improved feed management. Increasingly, however, the greatest opportunity lies beyond nutrition 

itself—in healthier cows, improved cow comfort, better transition management, or reduced 

environmental stress. 

Successful nutritional consulting is not simply about balancing diets. It is about identifying the 

first limiting factor preventing nutrients from becoming milk. 
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