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From an energy perspective, offering the Goldilocks diet feeds the cow “just right”. Substantial research indicates that
controlling energy intake during the dry period, in contrast to overfeeding energy, results in lower blood NEFA and BHBA
after calving, less fat in the liver, and lower incidences of displaced abomasums (Dann et al., 2005, 2006; Douglas et
al., 2006; Grum et al., 1996; Janovick and Drackley, 2010; Janovick et al, 2011, Richards et al., 2011, Mann et al., 2015;
Zenobi et al., 2018). The lower NEFA, BHBA, and liver fat reflect lower rates of fat mobilization because feeding the cow
“just right” changes their metabolism; therefore, their tissues are more insulin sensitive. Insulin is a hormone that reduces
fat mobilization. Because of the improved metabolic profile and the lower cost and simplicity of feeding one diet for the
entire dry period, Goldilocks diets have become widely adopted on dairy farms. What could be better? Cows are not
underfed or overfed, but rather are fed “just right”!

BACKGROUND Considerable research conducted during the past 20 years suggests that we no longer need to “steam up” cows, i.e., increase grain
feeding to transition dairy cows during the final three weeks prior to calving. Steaming up cows was done primarily to acclimate the rumen and its
microorganisms to the higher grain diets that are fed following calving. The newer research was conducted utilizing totally mixed rations (TMR) whereas
older research was conducted feeding concentrate separate for forage. With the advent of TMR feeding, cows never receive a slug dose of grain like they
did when concentrates were fed separate from forage. This probably explains in large part why, in most circumstances, it is not necessary to steam up the
cow. Not having to steam up cows has led to the concept that one diet with a consistent energy content can be fed for the entire dry period. From a practical
standpoint, this was hailed as a breakthrough because it meant diet costs during the dry period could be reduced and feeding protocols could be simplified.
Concurrent with this new knowledge, “controlled” energy diets were born. Controlled energy diets, also known as “Goldilocks” diets, are high in low quality
forage, typically straw, and are fed for the entire dry period. The objective of feeding these diets is that the cow’s energy requirements will be met but not
exceeded when they are allowed to consume them ad libitum.

BUSTING THE MYTH: Figures 1, 2, and 3 each show

ten treatment comparisons where controlled energy intake was
compared to over feeding energy. Energy intake was controlled
by either feeding the Goldilocks diet and comparing it to
feeding a diet higher in energy density (both at ad libitum feed
consumption) or by feeding a common moderate energy density
diet at two different levels of intake. Typically, the treatment that
overfed energy was targeted at 140-150% of the cow’s energy
requirement while the controlled energy treatment was targeted
at 80-100% of requirement.
Milk production responses were inconsistent, but a few of the
trials showed rather large reductions in milk yield. Milk fat
percentage was consistently reduced, and fat- or energy-corrected
milk yield (measures of total energy output through milk) were
also often reduced. From a biological view, this data makes
total sense. As discussed in earlier mythbusting articles, NEFA
and BHBA are sources of energy and milk fat precursors for the
mammary gland. If you reduce fat mobilization, and the availability
of these compounds to the mammary gland are reduced, it should
not be surprising that there may be some downstream effects on
lactation performance!

Difference in Milk, lb/day

Figure 1: Differences
in milk yield when
controlling energy intake
(usually 80-100% of
energy requirements)
vs overfeeding energy
(usually 140% of energy
requirements).

Difference in Fat, %
Figure 2: Differences
in milk fat percentage
when controlling energy
intake (usually 80-100%
of energy requirements)
vs overfeeding energy
(usually 140% of energy
requirements).

Difference in ECM/FCM, lb/day
Figure 3: Differences in
fat- or energy-corrected
milk yield when controlling
energy intake (usually
80-100% of energy
requirements) vs
overfeeding energy
(usually 140% of
energy requirements).

TAKE HOME MESSAGE The goal is to have a balancing act: provide sufficient NEFA to the mammary gland to support
lactation without the cow experiencing negative effects that may result if NEFA mobilization is excessive. The reason for the
variable effects when feeding controlled energy diets is not known and further research is needed to help explain them. The
message is not to avoid Goldilocks diets. Dairy producers may be able to have their cake and eat it too, i.e., improved health
and no reduction in milk yield. However, they should also be aware that all may not be “just right” when feeding Goldilocks
diets. Unfortunately, very little research has been conducted to titrate energy intakes between 100 and 150% to find the
optimum feeding level for dry cows. Keep in mind that when we formulate diets, energy density values of diets are only an
estimate! Be aware that feeding to 100% of energy requirements (on paper), may be a bit too low.
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