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Dairy column marks
decade of many topics
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IN 1977, Feedstuffs introduced the
Bottom Line of Nutrition series of
columns in which practicing

nutrition consultants would review
research and apply those findings to
real-world situations.

In 1988, the 10-year anniversary of
the Bottom Line series was marked
with reviews of important topics
addressed in those columns.

Since 1977, five nutritionists have
contributed to the Bottom Line of
Nutrition/Dairy, including Drs. Tony
Jimenez (1977-86), Mark Asteltine
(1986-95), Paul Chandler (1986-2000),
Ray Hinders (1995 to present) and Al
Kertz (2001 to present). Following
Jimenez’s retirement, the dairy
authors alternated each month,
covering issues from a Midwest and
West Coast perspective.

Feedstuffs looked back at some of
the topics addressed during the last
10 years of dairy Bottom Line
columns. Following are excerpts from
those columns. Other species will be
remembered in future issues.

July 10, 1995
Focus needs to be on maximizing
milk income over feed costs — by
Ray Hinders.

When profits get lean or
nonexistent, there is renewed
urgency to trim feed costs —
sometimes with disregard for the
effects on milk production per cow or
milk protein and fat percent.

Level of milk production per cow is
of utmost importance in profitability.
The cost of maintenance is the same
regardless of milk production
obtained. Maintenance feed costs
(using California feed prices) are about
one-quarter of milk income from cows
giving 40 lb. of milk per day and only
one-tenth of milk income from cows
giving 100 lb. of milk per day.

The Bottom Line: Getting higher
production per cow and other
feeding practices can improve
income over feed costs.

Dec. 11, 1995
Transition period of cows presents
unique challenge to nutritionists —
by Paul Chandler.

Today, the area of dairy cattle

nutrition that seems to be emphasized
the most is the transition period of the
cow — the time period from dry to
lactation during which the cow goes
through the process of parturition.

Associated with this six-week
period are some of the most dramatic
changes in the endocrine and
metabolic status the cow will
experience during a gestation-
lactation cycle. These changes, which
are coordinated with the events of
parturition and lactogenesis, must
dictate unique nutritional demands.

Today, as production increases and
management become more intensified,
we find that cows are grouped and
managed so special nutrition can be
directed toward this transition period.

The Bottom Line: Transition diets
should be developed in a stepwise
fashion, recognizing that cows are
being transferred from basically a
maintenance rate of energy intake to
an energy intake equaling or
exceeding four times maintenance
over maintenance over a relatively
short time period.

Aug. 12, 1996
Forestomach absorption of peptides
doesn’t destroy nitrogen use model
— By Paul Chandler.

Protein nutrition of the modern
dairy cow is a very complex issue, and
even with all of the extensive research
recently conducted, we find new
questions being raised as fast as the
investigated questions are answered. 

One area mentioned recently is the

potential for the protein or amino
acid nutrition of the ruminant animal
to be served with the absorption of
amino acid and/or peptide nitrogen
directly from the forestomachs.

The flow of peptides from the
gastrointestinal tract of calves and
sheep has been documented from the
work of Webb and coworkers at
Virginia Tech, and this mechanism
seems to serve as a significant avenue
of removal of amino acid nitrogen
from the gastrointestinal tract.

The Bottom Line: At this time, we
cannot accept the peptide
forestomach issue as an event that
destroys the nitrogen usage model as
proposed by the National Research
Council (NRC), but realistically, it
must be recognized that conditions
may be present that will require a
forestomach absorption of amino
acids to achieve better predictions.

Sept. 9, 1996
Recent trials indicate maturity of
corn for silage affects utilization —
by Ray Hinders.

One might think that since corn
silage has been fed for at least 91
years, researchers could find nothing
new to work on concerning its
utilization. To the contrary, anyone
who has tried to formulate rations
using predictions of net energy for
lactation or total digestible nutrients
for corn silage from chemical analyses
knows the accuracy is rather poor. 

The Bottom Line: It seems that a
good estimate of corn silage energy
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value could be obtained by
separating the grain from the rest of
the sample and then running the in
vitro or in situ digestibilities on the
ground forage portion and the
unground grain portion. 

This is time consuming and
expensive. This method of evaluation
is rarely done in research trials and
maybe never in commercial evaluation.
Until it is, we probably will need to use
scientific fudge factors to arrive at the
best energy values for corn silages
harvested at various maturities.

Feb. 10, 1997
Projection of amino acid flow to
small intestine difficult to assume —
by Paul Chandler.

Balancing diets for lactating cows
with an emphasis on amino acids
requires an acceptable prediction of
amino acids flowing to the small
intestine. This flow is the summation
of amino acids within microbial crude
protein (MCP) and residual feed
proteins as well as other sources. …

Currently, within the industry, a
great deal of emphasis is being placed
on feeding models … to predict the
balance of individual amino acids. As
with any new technology, we find
situations where results are
questioned because animal response
do not follow model predictions. …

The Bottom Line: The assumption
that the amino acid content of the
residual feed protein is the same as the
original feed and that the amino acid
composition of MCP does not change
are not valid. This causes much
difficulty in producing an accurate
projection of the amino acid amounts
delivered to the small intestine.

Nov. 10, 1997
Microbial growth in the rumen,
differences in corn plants
addressed — by Ray Hinders.

The California/Nevada chapter of
the American Registry of Professional
Animal Scientists’ annual short
course is designed to give a couple of
speakers about two hours to discuss
their topic in depth.

Will Hoover discussed the challenge
of feeding cattle to provide feeds with
rapid, intermediate and slow
degradabilities in order to maintain a
constant supply of the nutrients
needed to optimize microbial growth.
… It is becoming increasingly
apparent that proper nutrient
availability to rumen microbes
throughout the day and night
maximizes microbial protein
production.

Bill Mahanna addressed quality
differences in the corn plant and

various types of corn selected for
nutrient improvement. Quality
improvement through corn genetics
is being accomplished in both the
grain and forage portion.

The Bottom Line: Meetings that
continue our education by presenting
current research and reviewing
basics are helpful in a nutritionist’s
everyday work.

May 11, 1998
Reducing manure nitrogen may
mean less manure to manage — by
Ray Hinders.

Management and mismanagement
of manure has gotten a lot of
attention recently and probably will
get more in the future. 

The degree nutrition plays in the
overall manure nitrogen
accumulation may be relatively small
but is important when considered
from the standpoint of manure
nitrogen produced per given volume
of milk and from cost of production.

The Bottom Line: Any improvement
made in efficiency of nutrient
utilization will be an improvement in
manure loss. … Determination of rate
of nutrient availability of feedstuffs and
the most desirable rate of availability is
a fertile field of research; it would
reduce manure in several areas.

Aug. 10, 1998
Protein degradability, inert fat
effects on reproduction examined
— by Paul Chandler.

Much has been written and
discussed concerning an interaction
between dietary protein and energy,
especially when energy is supplied
from rumen-inert fat sources. 

Recently published in the Journal of
Dairy Science was a two-part series of
studies from the University of Florida
that focused on both production and
reproduction responses to protein
degradability and calcium salts of
long-chain fatty acids. 

The Bottom Line: The message
delivered by this research effort has
importance because a very strong
interaction is illustrated between
protein components and dietary fat.
This is taken to the extent of
describing the reproductive
responses as well as the typical
production responses reported. 

April 12, 1999
Due to variables, byproduct feeds
must be subjected to extensive
testing — by Paul Chandler.

A large volume of the total feed
consumed by dairy cows originates
as byproducts from the

manufacturing of plant materials into
foods for humans or manufacturing
for industrial purposes.

The chemical composition of
byproduct feed ingredients will be
highly variable, depending primarily
on the original plant material and the
manufacturing processes involved. In
fact, some of the older tabulated
nutritional data becomes
unacceptable because of the modern
designs and efficiencies associated
with newer manufacturing facilities.

The Bottom Line: Feed ingredients
originating from the manufacturing
of plant materials constitute a very
significant portion of the cow’s diet.

Byproduct utilization will continue
in the industry, and the nutritionist
must continue to gain knowledge
concerning the manufacturing
processes involved and the chemical
composition of the residual
byproduct feed material.

Nov. 8, 1999
Special rations for specialty milks:
High conjugate linoleic acid milk fat
— by Ray Hinders.

The National Academy of Sciences
(1996) reported that conjugated
linoleic acid (CLA) is a potent
anticarcinogen. This long-chain fatty
acid is primarily found in food
products from ruminant origin. 

Recent reports have indicated that
the proportion of CLA in milk fat can
be increased by the ration fed.

The Bottom Line: The
opportunities are intriguing for
marketing value-added milk when the
added value is therapeutic. Besides
making a tremendous contribution to
the good nutrition of mankind, the
milk cow may soon be making a good
contribution for disease prevention.

April 10, 2000
Establishing nutritive values for
corn silage proves to be a challenge
— by Paul Chandler.

Whole-plant corn preserved as
silage continues to become a more
dominant forage source for dairy
cattle. There are several factors that
contribute to the continued
emphasis on this forage source for
dairy operations. High-energy forage
sources are ideal for milk
production, and corn silage excels in
this aspect.

The Bottom Line: Defining the energy
value for corn silage becomes a
problem of defining a mixture of corn
fodder and corn grain. With an
accurate estimate of the grain-to-forage
ratio within the dry matter, an accurate
value could result by calculating the
resulting energy values from tabulated
values of fodder and grain.
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May 8, 2000
Adequate packing, inoculants help
improve silage production — by Ray
Hinders.

Dairy producers can’t do much
about the weather, and mechanical
breakdowns may come at a bad time,
but there are three factors they
control to make good silage. 

Kung (2000) suggested that the
three most important things to do a
good job of preserving silage are (1)
rapid removal of air, (2) rapid
production of lactic acid that results
in a rapid lowering of pH and (3)
continued exclusion of air from the
silage mass. In other words, (1) fast
and adequate packing, (2) addition of
bacterial inoculants and (3) rapidly
covering the silage. 

The Bottom Line: As more data
accumulate, and possibly as bacterial
inoculants improve, their use for
improving silage fermentation is
increased.

May 14, 2001
Desirable MUN level for milk,
conception can be moving target —
by Ray Hinders.

Since milk urea nitrogen (MUN) has
been determined on a wide scale by
dairy herd improvement associations
and milk and cheese plants, a number
of dairy producers have adjusted their
rations to obtain a desirable MUN
level. The desirable level is a moving
target. For several years, nutritionists
thought the higher end of desirable
was about 17 or 18 mg/dL. 

A recent report (Rajala-Schultz et
al., 2001) indicated that MUN levels
below 13-15 mg/dL may be beneficial
for improving conception rates. …

The Bottom Line: Maintaining
proper MUN levels is another factor
for good conception rates. It appears
from limited data and observations
that MUN levels from 11 to 13 mg/dL
should be adequate for very high
levels of production.

Aug. 13, 2001
Net energy of lactation values
decrease with increased intake —
by Ray Hinders.

The 2001 NRC Nutrient
Requirements of Dairy Cattle no longer
uses just one net energy of lactation
(NEL) value for a feed at all levels of
intake. Some commercial feed analysis
labs are beginning to report variable
NEL values for a feed using the new
NRC system that predicts lower NEL
values for a feed as dry matter intake
increases above three-times
maintenance. These labs also give the
traditional single NEL estimate.

The Bottom Line: The variable NEL
values based on dry matter intake
incorporate a concept that has been
known since the 1970s. There has
been very limited research on how
this concept affects the NEL value of
individual feeds.

May 13, 2002
Criticality of transition period for
young calves often unrecognized —
by Al Kertz.

With good reason, we have become
increasingly oriented toward the
transition period for dairy cows.
There is an analogous period for the
calf: the two weeks prior to and two
weeks after weaning.

The Bottom Line: The calf
transition period can help or hurt
calves depending on how it is
managed. This is largely due to
changes and age at weaning, the
quality and intake of the starter and
the functional development of the
rumen. The key is to make this a
positive change rather than
contribute to ensuing problems.

Aug. 12, 2002
A few days at harvest determine
silage quality for entire season — by
Ray Hinders.

The nutrient value of corn silage
can vary considerably depending on
the maturity of the plant, the dry
matter content of the silage and
whether it is processed or not.

In the past, the maturity of corn
hybrids for silage could be estimated
closely by the degree of dent. 

The Bottom Line: A few days during
harvest can determine the silage
quality of the corn (or sorghum)
grown the entire season. If silage is
chopped with excessive moisture,
soluble protein and carbohydrates
are lost in the runoff. Dry matter per
acre will be reduced because of
immature grain with less starch as
well as less stalk growth.

March 10, 2003
Calf, heifer experiments should
include needed data — by Al Kertz.

Would you choose to do research
in an area in which the number of
animals may be limited or only
available over a period time, have
limited funding, have high variability
and may require up to three years to
get good follow-up data? 

Those are some of the parameters
you may be faced with if you chose
to do research with calves and
heifers. It is not a very glamorous,
high-profile area, which also reflects

how many dairy producers look at it
in their own operations. Yet, its
effects can be great in the operation
of a dairy, since first-calf heifers often
account for 30-50% of all of the
lactating animals in an established
herd or 100% in new start-up herds. 

The Bottom Line: There is a need for
more complete reporting of materials
and methods in calf and heifer studies.
Data collection and reporting should
also be comprehensive so that means
and variation are presented or can be
calculated. The number of animals per
treatment should be large enough that
significant differences can be detected
for what are realistic and reasonable
differences among treatments.

Aug. 11, 2003
Feed efficiency of dairy cattle may
be good tool for nutritionists — by
Ray Hinders.

This year’s American Dairy Science
Assn. meetings were held in
conjunction with the American
Society of Animal Science meetings.
This gives a good opportunity for us
in dairy science to observe beef and
swine research reports. Most of the
growing and finishing trials report
feed efficiency as pounds of feed per
pound of gain. Dairy trials are very
seldom reported with feed efficiency
values for pounds of milk per pound
of feed. 

The information is available but not
calculated to easily compare
treatments within a trial or compare
trials from various research centers.
Feed efficiency is just as important
for the milk producer as for the beef
and swine grower. 

The Bottom Line: It is difficult for a
nutritionist to interpret the
applicability of research done on
cows producing 80 lb. of milk if the
production level of the strings is
more than 100 lb. Knowing feed
efficiency and paying attention to it is
a good tool for the nutritionist in
research and in the field.

June 14, 2004
Improved NDF digestibility may
improve intake, production — by
Ray Hinders.

Bodyweight loss in high-producing
cows at the beginning of lactation
occurs because dry matter intake
does not meet the energy needs of
the cow for 30-60 days. Quality of the
forage portion of the ration is critical
for level of milk production, amount
of bodyweight loss and time required
for the early-lactation cow to regain
lost bodyweight.

The Bottom Line: Associative effects
of feeds combined with improved
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neutral detergent fiber (NDF)
digestibility in corn silages appear to
have more effect on feed efficiency than
milk production. To gain maximum
benefit from improved corn silages,
NDF levels need to be adequate.

July 12, 2004
Colostrum, starter intakes key to

immunity, calf performance — by Al
Kertz.

The timing, quantity and quality
of colostrum intake are keys to
development of passive immunity
in young calves. As the neonatal
period progresses, intake and
ruminal effects of the starter are
key to performance and the
weaning process. Both of these
parameters were investigated in

the same recent study (Franklin et
al., 2003).

The Bottom Line: Method,
quantity fed and timing of
colostrum feeding influences
serum protein concentrations in
calves. The composition and
physical form of starters influences
intake and subsequent
performance of calves.
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