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Abstract

I nterest has surged recently inuse of high-
straw low-energy diets for dry cows. When
implemented correctly, these diets have been
successful in decreasing incidences of periparta
health disorders. These diets may work by
controlling overall energy intake by cows and
thereby prevent metabolic changessimilar tothose
that developinfat cows. By formulating high-bulk
TMRthat will limit total energy intake but provide
adequate amounts of protein and other nutrients,
cows can be allowed to consumefeed ad libitum
and meet their requirements, while preventing over-
consumption of energy. Guiddinesfor formulating
theserationsare discussed, including the need to
carefully interpret cal culated energy values. Equdly
asimportant asdiet formulation, however, isfeeding
management. Cows must not be ableto sort the
ration, and adequate bunk spacemust beavailable,
Although other low-energy ingredientsmight also
be usableto dilute the energy of corn silage and
other higher-energy feeds, no comparativedataare
available. Researchto eva uate additiond ingredient
optionsisneeded.

Introduction

Dairy operations, largeand small, continue
to be plagued by a high incidence of metabolic
disordersand infectiousdiseasesaround calving.
Turbulent trangtionsincrease hea th care expenses,
decrease milk production, impair reproductive

performance, and result in premature culling or
degth. Farm profitability and anima well-being both
suffer. Despite many yearsof research and field
emphasis, practical management strategies to
minimizehedlth problemswhiletill promoting high
milk production haveremained elusve.

Over the last 20 years, it has become
common practiceto feed rationsof higher energy
and nutrient density during the close-up (pre-fresh)
period, generally beginning around 3 weeksbefore
expected calving. Thisapproachwasdesignedin
an effort to adapt the rumen microbial population
and rumen papillaeto higher nutrient dietsfed after
calving, decrease body fat mobilization and fat
deposition in liver, and control blood calcium
concentrations. Although each of theseideasby
themsalveswere sound and based on good research
data, theability of higher-energy close-up or “ steam-
up’ dietstominimizeproduction diseasesinresearch
trialsand field experience has been disappointing
and frustrating. Overall, research data fail to
demonstrate that steam-up diets reliably and
repeatedly improve production, body condition,
reproduction, or health after calving.

We have been frustrated by this lack of
successin both research and field settingsand have
searched for abetter gpproachto dry cow nutritiond
management. The" new” conceptsinthispaperin
many ways are nothing new, as they center on
formulating dry cow rations to dietary energy
dengitiesthat were established many yearsago by
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the National Research Council (NRC). The
innovationisininterpreting these“old” conceptsin
new light relative to the existing dogmaand in
development of practical systems suitable for
modern dairy management practiceson both small
andlargedairy farms.

Controlling Energy IntakeDuringtheDry
Period

Over thelast decade, our research group
hasinvestigated whether controlling energy intake
during thedry period might lead to better transition
success (Grum et al., 1996; Drackley, 1999;
Drackley et a., 2001, 2005; Dann et al., 2005,
2006; Douglas et al., 2006; Loor et al., 2005,
2006). Our research drew both from our ideas
and observations, aswell asfromfield experiences
by individuals such as Dr. Gordie Jones and Dr.
Peter Drehmann. The data we have collected
demongtratethat cowsfed even moderate-energy
diets (0.68t0 0.73 Mcal NE, /Ib DM) will easily
consume40to 80% moreNE, thanrequired during
both the far-off and close-up periods. Cowsin
these studieswereall lessthan 3.5 body condition
scoreat dry-off, werehoused inindividual stals,
and were fed diets based on corn silage, afalfa
silage, and alfalfa hay with some concentrate
supplementation. We have no evidencethat the
extraenergy and nutrient intakewasbeneficid in
any way. Moreimportantly, our dataindicate that
allowing cows to over-consume energy to this
degree may predispose them to health problems
during thetransition period if they face additional
management chalengesthat create stressresponses
or limit feedintake.

We have collected a variety of data
indicating that prolonged over-consumption of
energy during thedry period can result in poorer
transitions. These data include whole-animal
responsesimportant to dairy producers, such as
lower post-calving dry matter intakes and sl ower
gartsinmilk production (Douglaset d., 2006; Dann

et a., 2006). We aso have demonstrated that
overfeeding results in negative responses of
metabolic indicators, such ashigher nonesterified
fatty acids (NEFA) in blood and moretriglyceride
or fatintheliver after calving (Douglaset d ., 2006;
Janovick Guretzky et a., 2006). From abasic-
science standpoint, therearedterationsin cellular
(Litherland et d., 2003) and gene-level responses
(Loor et al., 2005, 2006) that potentially explain
many of the changesat thecow level.

Our datademonstrate that allowing cows
to consume more energy than required, even when
cowsdo not become noti ceably over-conditioned,
resultsin responsesthat would betypica of overly
fat cows. Because energy that cowsconsumein
excessof thair requirementsmust ether bedisspated
or stored, we speculate that the excess is
accumulated preferentidly ininternal adiposetissue
(fat) depotsinsomecows. TheNEFA andsignding
molecules released by some of these visceral
adiposetissuesgo directly to theliver, which may
cause fatty liver, subclinical ketosis, and other
secondary problemswith liver function. Itiswell-
known that humans differ in their tendenciesto
accumulatefat in different locations, and central
obegity isagreater risk factor for disease. Smilarly,
cowsmight also vary in the degreeto which they
accumulate fat internally. In many cases, the
mechanismswe have been studying in dry cows
aresimilar to those from human medical research
on obesity, typell diabetes, and insulin resistance.

Other research groups around the U.S.
(Holcombet d., 2001), aswell asinother countries
(Agenas et al., 2003; Kunz et al., 1985;
Rukkwamsuk et al., 1998), havereached similar
conclusions about the desirability of controlling
energy intake during thedry period. Our work has
extended theideasto show that over-consumption
of energy iscommon, even when feeding typical
dry period dietsthought to be“ safe”, and thismay
be a predisposing factor to poor health. Wealso
have extended the idea of the high-straw, low-
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energy ration asasimpleand practical approachto
achievethecontrol of energy intake.

Our solution to the potential for cowsto
over-consume energy isto formulate rations of
relatively low energy density (0.59t0 0.63 Mcal
NE, /Ib DM) that cows can consume free choice
without greatly exceeding their daily energy
requirements. Itisimportant to notethat weare
not proposing to limit energy intake to lessthan
cows requirementsbut rather tofeed them abulky
diet thet will only meet their requirementswhen cows
consumeall they can eat. We havetermed thisthe
“Goldilocksdiet” (Drackley and Janovick Guretzky,
2007) because, likethestory of Goldilocksandthe
three bears, we don’t want the cow to consume
too much or toolittleenergy, but rather just theright
amount to match her requirements.

Toaccomplishthegod of controlled energy
intakerequiresthat someingredient or ingredients
of lower energy density beincorporatedinto diets
containing higher-energy ingredientssuch ascorn
silage, good quality grassor legumesilage, or high
quaity hay. Cered straws, particularly whesat straw,
arewell-suited to dilutethe energy density of these
higher-energy feeds, especialy whencornsilageis
the predominant forage source available. Lower
quality grass hays also may work if processed
gopropriatdy but ill may have consderably greater
energy valuethan sraw and thusarenot aseffective
indecreasing energy density.

We are aware of no controlled data
comparing different types of straw, but it isthe
genera consensusamong thosewho haveyearsof
experience using straw that wheat is preferred.
Barley straw isasecond choice, followed by oat
straw. Whilereasonsfor these preferencesare not
entirely clear, wheat straw is more plentiful, is
generdly farly uniforminquality, and hasacoarse,
brittle, and hollow stem that processes easily, is
pal atable, and seemsto promote desirable rumen
fermentation conditions. Barley straw lackssome
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of thesecharacteristics. Oat straw issofter, and as
aresult, it doesnot processasuniformly. Inaddition,
oat straw generdly issomewhat moredigestibleand
thus has a greater energy content. Research to
document these potential differenceswould bevery
ussful.

Itiscritica that thestraw or other roughage
actually be consumed intheamountsdesired. If
cows sort out the straw or other high bulk
ingredients, thenthey will consumetoo much energy
from the other ingredientsand theresults may be
poor. A TMR is by far the best choice for
implementing high-straw dietsto control energy
intake. Some TM R mixerscanincorporate straw
without pre-chopping and without overly processng
other ingredients, but many mixerscannot. It may
be necessary to pre-chop the straw to 2-inch or
lesslengthsto avoid sorting by the cows.

As discussed in more detail in a later
section, properly mixed high-straw, low-energy diets
can befedall theway through thedry period. The
system can betailored to avariety of management
schemesand preferences.

Advantagesand Beneficial Outcomes

Based on our research and field
observations, adoption of the high-straw, low-
energy TMR concept for dry cowsmight lead to
thefollowing benefits

e Successful implementation of this program
essentially eliminates occurrence of displaced
abomasum. Thismay result from the greater
rumenfill, whichismaintained for someperiod
of time even if cows go off feed for some
reason, or from the stabilizing effect on feed
intake (Janovick Guretzky et a., 2006).

e Field survey data collected by the Keenan
company in Europe (courtesy of D. E. Beever,
Richard Keenanand Co., Borris, Ireland) show

April 24 and 25, 2007

<=, Tri-State Dairy Nutrition Conference

®

iﬁ;}



20

strong indicationsof positive effectson health.
In 277 herds (over 27,000 cows) inthe United
Kingdom, Ireland, France, and Sweden,
changingto the high-straw, low-energy TMR
system decreased assisted calvingshby 53%. In
addition, the change decreased milk fever by
76%, retained placenta by 57%, displaced
abomasum by 85%, and ketosisby 75%. Using
standard valuesfor cost of these problems, the
averageincrease in margin per cow inthese
herdswas$114 just fromimproved hedthadone,
Whilethesearecertainly not controlled research
data, they are consistent with theresultsin our
research, aswell asfield observationsin the
USA.

» Thesamesourcesof observationa dataindicate
that body condition, reproductive success, and
foot health may beimprovedinherdsstruggling
withtheseareas.

* Although data are limited, milk production
appearsto besmilar to or dightly lower than
results obtained with higher-energy close-up
programs. There is some evidence that
persistency may be improved, with cows
reaching slightly lower and later peak milk.
Therefore, producers should be careful to not
evaluate the system based on early peaksand
shouldlook at total lactationmilk yield, daily
milk, and over time, indicesof reproductionand
other non-milk indicatorsof economicvaue.

e Straw and corn silage generally arelower in
potass um content and thus hel p to control the
dietary cation-aniondifference (DCAD) without
excessveaddition of anionic salt mixtures.

*  Theprogrammay Smplify dry cow management
and ration compositionin many cases.

*  Dependingonstraw costinyour areg, theration
likely will be no more expensive than the
average cost of far-off and close-up dietsand

could be cheaper in parts of the country where
srawisplentiful.

Single-Diet Dry Cow Management?

Our most recent research (Janovick
Guretzky et d., 2006), aswell asconsderablefied
experience, indicates that asingle-diet dry cow
program can be successful using these principles.
Dry matter intakesremain more constant ascows
approach calving when fed the high-straw, low
energy diets(Dann et d., 2006; Janovick Guretzky
et d., 2006) thanin cowsfed high-energy close-up
diets(Grummer etd., 2004). Single-group systems
would havethe advantage of €iminating onegroup
change, which may decrease social stressors as
described by University of Wisconsinresearchers
(Cook, 2007). Single-group management may
work particularly well for producersmanaging for
shorter dry periods.

A variaionistomaintain far-off and close-
up diets, with essentially the same diet for both
except that adifferent concentrate mix or premixis
used for the close-ups, which may incorporate
anionicsdts, extravitaminsand minerds, additiona
protein, or selected feed additives. The optimal
high-forage, low-energy dry cow rationwill contain
the primary forages and grains to be fed in the
lactation diet but diluted with straw or low-quality
forageto achieve the desired energy density. In
thisway, therumen still can be adapted to thetypes
of ingredients to be fed after calving without
excessveenergy intakeduring thedry period.

If producers desire to maintain the
conventiona two-group or “ steam-up” philosophy
for dry cow feeding, our research has shown that
themodt critical factor isto ensurethat the energy
density of thefar-off dry period diet isdecreased
to near NRC (2001) recommendations (NE, of
0.57 to 0.60 Mcal/lb DM) so that cows do not
over-consumeenergy (Dannetd., 2006). Inthis
research, wide extremesin close-up nutrient intake
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had very little effect compared with the effect of
alowing cowsto consumeexcessenergy duringthe
far-off period.

Specificationsfor Dry Period Diets

The controlled energy system works best
for producerswho arerelyingoncornsilageasa
primary forage. The combination of straw and corn
dlageiscomplementary for many reasons, including
energy content, low potassium contents, starch
content, and feeding characteritics.

TheNE, requirement for 1500-Ib Holstein
cowsis between 14 and 15 Mcal per day (NRC,
2001). Somesuggested guidelinesfor formulation
of controlled energy dietsto meet that requirement
areasfollows, onatotal ration DM basis.

* Dry matter intake: 25 to 27 Ib per day. For
far-off cows, intakesby individua cowshave
often exceeded 30 Ib/day of DM.

 Energy density: 0.59t00.63Mca NE, /IbDM.
Thistopicisdiscussedinmoredetall inalater
section.

* Protein content: 12 to 14% of DM as CP,
>1,000 g/day of metabolizableprotein. Usea
program such as the NRC (2001) model or
Cornell Net Carbohydrateand Protein Systermy/
Corndl-Penn-Minor (CNCPS/CPM; Cornell
University, Ithaca, NY) Dairy to evaluate
metabolizableprotein.

e Starch content: 12 t016% of DM.

» ForageNDF: 40t050% of total DM, or 10to
12Ibdaily (0.7 t0 0.8% of body weight). The
target value should be on the high end of the
rangeif morehigher-energy fiber sources(like
grasshay or low-quality dfalfa) areused and at
thelow end of therangeif straw isused.
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» Tota ration DM content: <55% (add water if
necessary). Additiona water will helpholdthe
ration together and improve palatability.

e Follow standard guidelines for mineral and
vitamin supplementation. For close-ups, target
vauesare 0.40% magnesium (minimum), 0.35
t0 0.40% sulfur, potassium aslow aspossible,
a DCAD of near zero or negative, 0.27%
phosphorus, and at least 1,500 1U/day of
vitamin E. Recent data suggest that calcium
doesnot haveto beincreased beyond 0.6% of
DM (Leanet dl., 2006).

AnexampleformulaionisincudedinTable
1 from arecently completed experiment by our
group (Janovick Guretzky et al., 2006). The
exampleisfor thefar-off dry cow group, but the
close-up diet was essentialy identical except for
theaddition of anionic sdts.

Aslong asthelactation dietisformulated
appropriately, there seemsto belittledifficulty in
trangtioning tothelactation diet immediately after
caving. Many producershavefoundthat incluson
of ¥2to 2 |b of chopped straw in thelactation diet
improvesrumen function and animal performance,
particularly when physical fiber is borderline
adequate. Addition of the straw postpartum also
may helpto easethetranstionfromthelower-energy
dry cow diet.

Deciphering NE, Values

TheNE, valuespecified for thesamediet
may vary cons derably depending on method used
toderivethevaue. Whilewehaveused NE, widely
to formulate and eva uate high-straw, low-energy
diets, nutritionigts, veterinarians, and producershave
expressed confusion on how to arrive at the
“correct” NE, content of therations. Because of
theconfusion, it may bebetter tofocuson providing
the recommended intakes of forage NDF (10 to
121b/day) asaprimary guiddinefor achievingthe
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correct energy density. Nevertheless, NE, values
areimportant and useful if gpplied and interpreted
caefully.

Incaculating NE, values, someconfusion
stems from the changeover to use of the NRC
(2001) equations and cal culation methods, and
someisrelated to differencesin how feed analysis
laboratories calculate and report NE, values. Itis
important that those working to formulate and
monitor therations are using consi stent unitsfor
evaluating NE, density of the diets to avoid
confusion. Moreover, usersshouldredlizethatitis
difficulttocompareNE, vauesacrosslocaionsand
analysislaboratories, so that aconsistent system
withinafarmor nutrition consulting practiceismore
important.

Anexampleof thepotential confusionin
usingNE, vauesfor high-straw, low-energy rations
isshowninTable1l. Thediet wasfedtoonegroup
of cowsand heifersin our most recently completed
experiment (Janovick Guretzky et ., 2006). Feed
ingredients were sampled weekly, formed into
monthly composites, and analyzed by Dairy One
Laboratory (Ithaca, NY) using wet chemistry
techniques. Using the actual measured cow
variables and analyzed feed composition, we
compared theNE, density of theration calculated
4 different ways. The value for the total diet
calculated by the NRC (2001) model was 0.62
Mcal/lb DM. By using the analytical valuesfor
monthly compositesof feedingredientsintheCNPS
(Verson5.0), thecomparableNE, vauewas0.59
Mcal/lb. If we used the NE, valuesfrom Dairy
Oneforindividud ingredientsto additively cdculate
thetotal dietary NE, density, thevaluewas0.55
Mcal/lb DM. However, if we used thevauesfor
individual ingredients provided by Dairy Oneas
“NRCvalues’ for dry cows, thetota diet NE, was
0.67 Mcal/lb DM! Why the large discrepancy?
Whichis*correct”?

TheNE, vaueistechnically correct only
for thefeed that acow actually eats (NRC, 2001).
Thisisbecauseingredientsin adiet influencethe
rumen digestibility of other ingredients, some
positively and somenegatively. A classcexample
of thisphenomenonisthat high concentrateaddition
to adiet decreases the digestibility of the NDF
components in forages by changing the rumen
environment. Consequently, theNE, density of a
diet cannot be determined accurately by adding
together the calculated NE, valuesof individual
ingredients. TheNE, valueof anindividua feed
ingredientisonly correct if itisfed astheonly feed
ingredient to acow, which of courseisuncommon.

In addition, thedigestibility of thedietary
DM decreasesastotal feedintakeincreases. This
decreaseismore pronounced for theNDFfraction
thanfor sarchandisgreater for grass-typeforages
than legumes. TheNRC incorporatesastandard
reduction of 4 percentageunitsdigestibility for each
multipleof maintenanceintake. Becausedifferent
componentsof thediet are affected differently by
theintake effect, Van Soest (Cornell University)
devised avariablediscount sysem. Thesediscounts
are used by Dairy One, for example, to report an
NE, vaue at 3x maintenance, which would be
equivalent to the intake needed to produce about
66 b of milk (see www.dairyone.com/Forage/
FactSheet/NRC 201 Energy Values.htm. and
www.dairyone.com/Forage/Newsl etters/
199903.pdf). Becausethe NE, valueof straw is
severdy pendized by theVan Soest variablediscount
system, the calculated value of the diet is
consderably lower than the NRC-modd valuefor
thetotal ration (Table 1). Ontheother hand, using
the laboratory values assigned to individual
ingredientsby thelaboratory usng NRC principles
and then reconstructing an“ average” vaueof the
ration overestimatestheNE, density relativetothe
vauedeterminedfor thetotd diet asconsumed using
the NRC (2001) model.
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Anadyternate approachisto usenet energy
for maintenance (NE,,) vauesingtead of NE, . The
NE,, of aration should, by definition, beequal to
NE, a maintenanceintakes (NRC, 2001). When
weused NE,, provided by Dairy Onefor individua
ingredientsto calculate energy valuesfor thediet
showninTable1, thetotal rationNE,, (0.60Mcal/
Ib DM) wasclosetothe NE, valuecalculated for
thetotd diet (0.62Mcd/lb DM) by theNRC (2001)
modd.

Thebottomlineisthat thoseformulatingand
monitoring dietsmust be cons stent inwhich energy
and laboratory unitsare being applied and realize
that comparison of dietary energy values across
sudies, laboratories, or farmsmust bedonecarefully
and with understanding of how the values were
derived. Using the assigned NE, values from
anaytical laboratoriesmay not be appropriatefor
dry cowsfed mixed diets. Valuesfor NE, of the
total diet calculated by using the NRC (2001) or
CNCPS/CPM moddswill dwaysbemoreaccurate
predictors. Use of NE,, values for individual
ingredientsto calculatean NE,, valuefor thetotal
diet may bethemaost accurate unit for reconstructing
atotd diet valuefromindividual analyses.

PracticesI mportant for Success

Threefactorsare critical to successfully
implement thisapproach: 1) prevention of sorting,
2) ensuring continuousand non-crowded accessto
the TMR, and 3) careful monitoring of DM content
and attentionto detail. Insituationswhere“train-
wrecks’ have been reported, it hasalmost dways
been the case that one or more of thesefactorshas
been faulty, not thedietary approachitsalf.

Thestraw must be chopped into aparticle
size that cowswill not sort out of theration. In
genera, thismeanslessthan 2-inch particles. If the
straw is pre-chopped, an appropriate chop is
indicated by having about 1/3 of the particlesineach
of thethreefractionsof the Penn State shaker box.
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Because of the bulky nature of straw and the
resulting TMR, producersmay think that cowsare
sorting excessively when they arenot. To verify
that cowsarenot sorting, thefeed refusal s should
bemonitored carefully and comparedtotheorigina
TMR. One simpleway to evaluate sorting isto
shake out the TMR with the Penn State box and
thenrepesat the anaysison thefeed refusal sthe next
day. Resultsshould not differ by morethan 10%
from TMR to refusal. Another way to monitor
sorting isto collect samplesof thefeed refusal from
severa areas of thefeedlineand haveit anayzed
for thesamechemica componentsasthe TMR fed.
Agan, compaostionof NDF, CP,and minerdsshould
not vary by morethan 10% between therationand
refusalsif cowsare not sorting. If cowssort the
Sraw, somecowswill beconsuming ahigher energy
diet than formulated, and some (the more timid
cows) will beleft withamuch lower quality ration
thandesired. Herdsinwhich sortingisaproblem
will becharacterized by pensof dry cowsthat range
widely in body condition: some will be over-
conditioned and some under-conditioned, while of
coursesomemay be*justright”.

Another common pitfall ispoor feedbunk
management that limits the ability of cows to
consume feed ad libitum. Because of the bulky
nature of the diet, cows may haveto spend more
time eating to consume enough feed to meet energy
and nutrient requirements. Bunk space must be
adequate and feed pushed up frequently. If feedis
not pushed up, cows likely will not be able to
consumewhat they need to meet requirements.

Other common problems arise when the
DM content of straw, hay, and silages changes
markedly from assumed values. Thismay happen,
for example, if the straw israined on or the DM
content of silage changes without the feeders
knowingit. Changesin DM of theingredientsmean
changesin the DM proportions of the total diet
unlessthemix iscorrected. Thus, energy intake
may increase or decreaserelativetothetarget, and
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producersmay experiencearash of caving-related
hedlth problemsuntil thesituationiscorrected.

While the nutritional concepts of these
rationsaresmple, thegoproach andimplementation
arenot problem-free. Attentionto detail isamust.
Thesystemisnot an“easy” or alazy approachto
dry cow care. Whenimplemented correctly, results
have been exceptiona. However, high-straw, low-
energy diets are not remedies for poor feeding
management or bad facilities. Applied in these
Stuations, resultsmay be poor.

Additional Consider ations

Asmentioned earlier, the combination of
straw and corn silage, along with other lactation
ration ingredients, works well because of the
complementary features of the componentsinthe
total diet. Straw hasmany desirablecharacteristics
that seemtoimprovehedth and digestivedynamics
intherumen. Thedow digestion and passagerate
of straw certainly seems to be important in
prevention of displaced abomasum. Wethink that
thecontrol of energy intakeisacriticaly important
factor in maintaining amore constant energy intake
during the dry period and in preventing other
disordersaround calving, such asketosisand fatty
liver.

In this context, then whether other low-
energy ingredientswill producethe samedesirable
results remains uncertain. We are not aware of
research that has compared other low-energy
ingredients such as poor-quality hay, oat hulls,
cottonseed hulls, corn stalks, soybean residue, or
flax shives to straw or to conventional rations,
athough wehaveanecdota reportsfrom producers
and nutritionistswith varying reports of success.
Withroughage-typematerids, thekey consderation
isuniform processing and pa atability sothat cows
do not sort and theformulated profileof nutrientsis
actualy consumed. Inthe case of the concentrate-
typeor findy ground ingredients, energy contentis

low but particlesizeisso small that rate of passage
canbetoofast, alowing particlesto escape more
quickly eventhough they arenot digested. Inthis
case, DMI by the cowsmay increase so that total
energy intake still considerably exceeds
requirements.

Although good-quality straw can be a
consistent source of nutrients, itscomposition still
can be variable (NRC, 2001). Table 2 shows
means, standard deviations, and rangesfor straw
samplesover 2 yearsduring 2 recent experiments
from our group (Dann et al., 2006; Janovick
Guretzky et d., 2006). Themeanvauesingenerd
areclosetothosereportedin NRC (2001), dthough
CPwaslower and NDF higher inour samples. Also
of noteisthat analyzed concentrationsof potassum
and sodium were considerably lower than means
reported by NRC (2001).

Just because straw or other low-energy
ingredients are “low quality” by conventional
standardsof eval uation based on protein or energy
content, thisdoes not mean that other measures of
“quality” canbeignored. Straw or other feedsthat
are moldy, severely weather-damaged, or have
fermented poorly should not befed to dry cows,

especialy theclose-ups.

Extensive comparisonsof high-straw, low-
energy diets with conventional dietsin cows of
widely differing body condition scores are not
avallable. Inthefield, thedietsseemtowork well
inboththinandfat cows. Infact, many producers
have concluded that these dietsare the best way to
manage obese cowsthrough cavingto minimizethe
usua problemsexpected with fat cows.

Conclusions

High-straw, low-energy rationsareexciting
for their potentia to markedly improvehedlth during
thetrangtion period. Thekey conceptistostrive
to meet therequirementsof cowsfor energy and al
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other nutrientsbut to not alow cowsto exceed their
requirementsfor energy by consuminglargeamounts
for theduration of thedry period. Provided that
thesehigh-straw, low-energy rationsareformulated,
mixed, and delivered properly, resultshave been
positive. Research and field observationsindicate
that therationsresult in better energy ba ance after
calving, with subsequent improvementsin hedlth.
Milk productionismaintained, and field observations
suggest that reproductive success also may be
improved, although dataarelacking. Researchis
needed to explore other low-energy bulky
ingredientsasoptionsto straw.
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Tablel. Examplehigh-straw, low-energy diet fed during thefar-off dry period (Janovick Guretzky etal.,
2006).

AmountinRation

ltem? (DM basis)

Ingredients
Cornsilage, % 35.3
Chopped wheat straw, % 31.8
Chopped afafahay, % 17.1
Corngrain, ground, dry, % 3.6
Soybean meal, solvent, 48% CP, % 51
SoyPlus?, % 4.0
Urea, % 0.9
Mineralsand vitamins, % 2.2

Composition
Forage NDF, % 50.4
NFC, % 25.4
CPR, % 14.4
NRC (2001) Metabolizable protein, g/day at 26.51b DMI 1,085
NE, , Mcal/lb DM? 0.62
NE,, Mcal/lb DMP 0.59
NE, , Mcal/lb DM°® 0.55
NE,, Mcal/lb DM¢ 0.67
NE,,, Mcal/lb DM® 0.60

INDF = neutral detergent fiber, NFC = nonfiber carbohydrates, CP= crude protein, DM = dry matter,
DMI = dry matter intake, and NE, = net energy for lactation.

ANest Central, Ralston, 1A.

aCd culated for thetota diet usng the NRC (2001) model and analyzed chemical compositionfor corn
slage, wheat straw, dfafahay, and concentrate mixture.

bCalculated for thetotd diet using the Cornell Net Carbohydrate and Protein System (Version 5.0; Cornell
Universty, Ithaca, NY') mode and analyzed chemica composition for corn silage, wheet straw, alfalfahay,
and concentrate mixture.

°Cdculated additively using NE, vauesassigned by Dairy OneL aboratory for individua ingredients, using
theVan Soest variable discount factorsand corrected at an intake of 3x maintenance.

dCal culated additively using NE, valuesprovided by Dairy One Laboratory using NRC 2001 equations
(Ohio State summative equation) for individua ingredientsand at intakes appropriatefor dry cows.
Caculated usng NE,, vauesfor individual ingredients as specified by Dairy One L aboratory.
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Table2. Chemicd composition of wheat straw in University of Illinoisexperiments.!

Standard

Component? Mean Devidion Maximum Minimum
DM, % asfed 93.3 0.82 94.5 91.2
CP, % of DM 3.8 0.83 53 24
Soluble protein, % of CP 44.2 9.6 65.0 25.0
NDF, % of DM 79.6 3.7 85.2 69.9
ADF, % of DM 53.3 29 59.0 45.8
NFC, % of DM 11.6 3.0 19.2 6.8
TDN, % 49 1.4 53 47
NE,,, Mcal/lb DM 0.35 0.06 0.43 0.12
Ca, % of DM 0.27 0.11 0.57 0.08
P, % of DM 0.08 0.03 0.14 0.05
Mg, % of DM 0.12 0.04 0.26 0.09
K, % of DM 1.30 0.12 1.53 0.95
S, % of DM 0.07 0.03 0.18 0.04
Na, % of DM 0.02 0.01 0.06 0.01
Fe, ppm of DM 117 68 303 53
Zn, ppmof DM 16 116 59 7
Cu, ppmof DM 8 4.1 18 4
Mn, ppm of DM 75 15.3 119 51

Vauesarefrom 21 monthly composite samplesfrom two experiments (Dann et al.., 2006; Janovick
Guretzky et d., 2006) analyzed by wet chemistry techniques at the samelaboratory (Dairy One, Ithaca,
NY).

2DM = dry matter, CP= crude protein, NDF = neutral detergent fiber, ADF = acid detergent fiber, NFC =
nonfiber carbohydrates, TDN =total digestiblenutrients, and NE,, = net energy for maintenance.
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