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INTRODUCTION

Supplementation of cows grazing rangdandsis often bendficia to ovecome nutrient
deficiendes or imbalances. However, supplemental feedsandther delivery to the cow hed
are expenses and thussupplementation desisionsshould becarefully made to ensure that
cods are minimized and benefits in terms of cow performance exceed supplementation @m4ds.
When supplementing cows, there are questionstha prodicers should ask themselves to
determine the best management practices to provide themos cog eff ective supplement
progran for thar opeation. Thefirst among these is thetype of supplementto beprovided in
terms of whether it will providethe correct nutrient to ovecome a deficiency or imbalance.
Selection of thecorrect supplemental feedstuff based on ts nutritiond compostion can
improvethe cowsO hility to uilize rangeforage, whereas the wrong feedstuff can reduce
utilization of rangeforageand posibly smply become a subditute for grazed forege. Once
the correct supplemental feedsuff is chosen based on ts nutrient compostion, oppatunities
to ddiver tha feedsuff need to beconsdered to meet two gods: (1) reduce the cos of
supplement delivery and (2 ensure tha the feedguff is consumed as uniformly as possible
by dl cowsin the herd. Other gods for cow herd and graing management may also need to
be consdered. This pgper will address some optionsfor supplement delivery andthe
econonics of those options

PROTEIN VS. ENERGY SUPPLEMENTATION

In general, optionsfor dtering the effectiveness and cods of supplement ddivery
involve the optionsof hand-fed vs <lf fed supplements and the frequency with which hand-
fed supplements are delivered to the cow herd. In general, hand-fed meansthe supplementis
ddivered to the animalsin aformthat is readily and immediately consumed. Self-fed means
tha the supplemental feedsuff is packaged in amanner o tha it can bedelivered
infrequently in buk and the package limits intake so animals consume it in arelatively
continuous low-level patern. Consderation of these optonscan only bemade after the
guestion of wha to supplement has been answered. Four gecific scenarios (Mathis, 2003
should beconsdered:

Scenario 1 Forage supply is unlimited and crudeprotein content of ganding forageis greater
than 5%.



Scenaio 2 Forage supply is abundant; however crudepratein content is bdow 5%.
Scenario 3 Forage supply islimited, butit has greater than 5%crudeprotein.
Scenaio 4 Forage supply islimited and crudeprotein content is less than 5%.

Each of these scenariosrequires a different approach to supplementationto meet the
needs of cows grazing native range Scenaio 1 istheideal Studion.In this Stuation, thereis
adequae energy and the cattle will select a diet that will meet ther protein requirements as
well as the requirements of the rumen microbes. Therefore a supplement is nottypically
needed unless cows are in poor ©ndtionand ned extra nurientsto gan weight In general,
7% audeprotein is conddered the minimum in cattle diets to maintain microbial function
and therefore forage digestion in the rumen. However, cattle will select a diet that ishighe in
protein than theaverage of the ganding farage in ndive rangepasture. Thus even though 5%
crudeproten is less than the requirement, selectivity should allow them to meet it. To do
this, however, thecow mug have adeguate forage available to dlow he to be selective. If
not, then shewill ether beforced to conaume a protein ddicient diet orlower her intake to
maintain slectivity. In either case, nutrient intake becomes limited and performance will not
meet expectations

In Scenario 2, te cows have plenty of forage available, however it islow in qudity
and they are notreceiving an adequae amountof proein for the rumen microbes to
effi ciently utilize the forage or to meet the requirements of thecow. In this Stuation, ahigh
protein supplement should be provided, which could be high protin seeds (cottonseed, pess,
soybeans, etc), oilseed meals (cottonseed meal, soybean meal, etc) or by-product feeds such
as fishmeal, feathermeal, and dvy digtiller® grans (Huson & al., 2002. It is important to
consder pdatability when uilizing by-produd feedsto ensure targeted consumption of the
supplemental feedsis met. Once the protein neads of the rumen microbes are met, they will
be ableto ferment the fiber in the rangeforage, increasingthe energy available to the cow.
Thus the cowsO spply of prokin and energy are bath augmented because the supplement
caused increased nutrient utilization from the low-qudity forage. Thisis the mog likely of
these four scenarios for supplementation practices to be effective from both a cow
performance and cos basis.

With protin being sufficient, energy is the limiting factor in Scenaio 3 because of a
lack of forage to extract energy from. In this Stuaion, an energy upplement may be an
option. When evaluating which feedsto use as an energy upplement, it isimportant to
undestand howthat supplemental feedsuff will affect the rumen environment. The high
gran (darchy) feedsthat can beutlized typically contain less than 15% cude protein and
are highly and repidly fermented by the microorganisms in the rumen. The pecies of
microbes shift from fiber digestingtypes to garch digesting types. The rapid fermentation
increases the acidity of the rumen, which further reduaes the function of fiber digesters. It
could dso result in lactic acidoss if the dietary changeis madetoo eruply and alarge
amountof gran is fed. Lactic acidogsis aphysologica crisis for the animal and muld cause
death. However, if grainisintroduced gradudly and fed frequently, the rumen microbes can
adapt to the changeand beable to uilize the added energy source (Hugton, 2000). If



adequae protein is available in the rumen, this could posibly increase fiber digestion to a
degree. Typically, the cowsO gpply of praein and energy are notaugmented, and oten are
negaively affected compared to no sipplement. It is better to ufilize high fiber feeds such as
soyhuls, wheat middings and corn duten feed. These feedsdo notferment as rapidly in the
rumen environment and do notreate the negaive assodative effects related to forage
digestion that can becaused by high garch feedssuch as corn, gran sorghum wheet, and
barley. These highly digestible fiber sources are less likely to subditute for rangeforage.
However, even with these feeds supplementation abovesome level will result in the animal
subdituting the supplement for the available forage, which resultsin ahigher cod to the
produer. The Gubditution dfectOoccursif the supplemental feed subditutes for the forage
and results in reduced forageintake. If this occurs, the total energy intake may stay the same
or decrease, which does notmeet the goals of your sipplementation progran. This
subditution rate will depend on foege pratein content, level of prokin in the supplement,
type of energy sources, and feeding rae (Mathis, 2003. Another option for this scenarioisto
reduce the nunber of animals to match their demand with the forage supply so thereis nota
forage shortage.

Scenaio 4 provies the greatest chdlenge for any cow/calf produeer. In this Stuation
a supplement providing prdein and energy would need to be proMded to meet requirements.
Therecommendaion is for a20 b 30 gercent protein supplement to be provided. Alfalfa hay
can beagood surce of prokein and energy to meet these requirements. If this Stuation
persists, the cog of maintaining the cows may be excessive and another decison onwhether
to decrease had sze or move the herd to a different source of feed may need to bemade.

PROTEIN SUPPLEMENTATION FREQUENCY

There is more flexibility with praein supplementation frequency than with energy
supplementation frequency. Numerousresearch gudies have evaluated the diff erences
between daly, three times pea week, two times per week, and on@ aweek supplementation.
When evaluaing cow peformance, Schauer et d. (2005) ndicated that supplementation
frequency did na affect cow body weightor body @ndition sore (BCS) when cows were
supplemented with cottonseed meal ddly or every 6" day while grazing low-qudity forage
This daawas suppated by Hugon & d. (1999)in astudy tha evauaed daly, every third
day, or one aweek supplementation. This sudy indicated tha supplementing as
infrequently as once a week reduced losses in body weight and body ondtion sore when
compared to nan-supplemented cows, and was as effective as daly supplementation. Bohnet
et d. (2002)conduded asupplementation frequency study usng AngusX Hereford cows
grazing low-qudity (5% crudepratein) meadow forage. Cows were supplemented daily,
every 3 day or every 6" day with souraes of supplemental protein that were ether highly
degradable or highly undegradablein the rumen. Thar results indicated that al cow weight
and BCSchanges were postive, except for those cows that were in the unsupplemented
control group,who log 86 Ib, compared to gansof 17, 37,7, 9, 13, and 20 Ib for the daily
degradable, every 39 day degradable, every 6™ day degradable, daily undegradable, every 3¢
day undegyradable, and every 6™ day undeyradable supplements, respectively. There were no
differencesin BW or BCSassodated with supplementation frequency. The reason that
infrequent pratein supplementation worksis tha ruminant animals conerve nitrogen from



dietary crudepraeinin thar blooddream and slivaand recycle it back to the rumen 0 tha
rumind microbes can us it to synthesize protein and more microbes. Thus protein
(nitrogen) conumed ondays of supplementationis continually circulating and retuming o
therumen on diys tha the supplement is not provided.

Beaty e d. (1994) suded the effect of a sorghumgran and ybean meal
supplement fed daly or three times pe week to cows consuming wheat sraw (3% CB. This
study dso compared low levels of CP(12%) © high levels (38%)in the supplement across
the varying frequencies. Their results indicated tha pre-calving BW loss was decreased by
daly supplementation compared with three times pe week supplementation, however higher
protein concentration resulted in higher BW gainsand increased BCS Farmer et a. (2001)
compared supplementation frequendes of 2, 3, 5or 7 days pa week and reported an
increased BW loss for infrequently supplemented cows compared to frequently supdemented
cows. When evaluating these two trials, the magnitude of differences for change in BCSand
BW was small andincongstent throughot the trials. Only extreme differences in frequency
(i.e. lessthan 1time per week) would result in large diff erences in cow performance.

Other factorsto consder when supplementing cttle are how they will react to
supplemental feedsand deivery methods(Bowman and Swell, 1997).In mog cattle herds
there will beacertain percentage of cows tha will be nonconsumers, especialy if you
introduee them to anew supplement progiam or delivery system. This level of non
conumers will generally decrease as they become familiar with the feed and/or ddivery
system, butseldomcompletely disappears. If cattle are fed in atroughand the space per
animal is decreased, the nunber of nonconsumers will increase due to competition,
however, if there is excess trough pace (181 an/hd or72 in/hd) the dominant cattle will tend
to fightand pus the moretimid cattle away from the bunk (Bownan and Swell, 1997).
When bunk pace per animal islimited to 91 an/hd (36 in/hd), supplement intake was less
variable anongindividual cows.

Another congderation is the amountof supplement tha is provided at ore feeding,
which is directly rdated to frequency of supplementation. If you are supplementing cattle on
adaly basis, there will be a smaller amount of feed dlocated pe head and the dominant
cows will typically consume alarger portion of sipplement than they were allotted and the
timid cows may notconsume the desired amount, if they consume any. By providing
supplement ona less frequent basis, thereis alarger quantity of feed available, which gives
all cows an opportunity to consume supplement as the quantity is too large for the dominant
cows to conume in ashort period of ime (Bowman and Swell, 1997).For example, if you
are feeding 100 ows a 30%crude protein rangecubeat 2 Ibghd/d, you would bedistributing
200 pound®f the rangecube on the ground or n abunkevery day. In this Stuaion, the
timid cows may wait urtil you have finished feedingand the dominant cows may have the
feed nexrly eaten by the time the others have madether way to the feed. If you were to
supplement every 3 day, then you would increase the amount of feed provided at each
feeding to 600lbs which in mog cases, if fed on heground vould mean you lave a larger
area that the feed was ddivered across and the timid cows would have more of an
opporunity to conume their alotted amount of feed withou competing with other cows
(Bowman and Swell, 1997).



To deerminethe feeding frequency tha worksbest for your opeation, youshould
calculate your mgsto deliver the supplement. Take into congderation mileageto and from
the cows, time and labor o feed them, and equipment availability. For example, if your mws
are 15 mles from the feed and tt takes you 1 hr ad 15 min to feed when fed daly, what is
the cogt to feed thoe cattle on addly basis, on every 3% day, or once aweek, if you have the
necessary equipment available? If we use $0.50mile and $L0.00hour for yourabor, the cog
to ddiver the feed for daily feedingwould be $192.50Week. For every third day feeding, the
cog of ddivery would be$60.00week. Thisindudes an additiond 15minutes of labor for
theaddeal time in loading and unbading thelarger quantity of feed. For one a week feeding,
ddivery cos would be$32.50dveek with an additiond 30 minutes compared to daily
feeding. To compare the daly versus weekly feeding ona grictly economic basis, you would
save $160iveek by supdementing on@ aweek. Many produers may want to se their cattle
more often than this, 0 calculate what will work best for you and your opeation. You will
have to cugomize these numbers and calculationsto meet your opeation, bu it iscritical
tha you accountfor yourlabor when determining the mog efficient progiam for your
opeaation. DonOforget to add in equipment cods if you have to purdase new equipment or
upgrale your airrent equipment to handethelarger quantity of supplement you ae feeding.

ENERGY SUPPLEMENTATION FREQUENCY

There isless research on howoften energy supplements need to befed. However, in general,
high-gran energy supplements should befed daly to decrease the rapid change in the rumen
environment. Kartchne and Adams (1982) reported that cows receiving corn gran on
alternate days ganed less body weightthan cows that were supplemented daly. Those
receiving daly supplement gained BCSwhile those receiving alternate-day supplementation
only maintained BCS Chase and Hbbead (19859 found ha alternae-day feeding of a high-
gran energy upplement reduced intake of native grass hay compared to feeding ona daly
basis. In another sudy, Chase and Hbbed (1985b)found tha feeding corn a greater than 2
Ibspe day decreased forage intake and digestibility of naive grass hay. McCollum (1997)
stated that feeding less than 0.3% of bodyweight has little impact on forageintake and may
sometimes increase forage intake. This 0.3% of body weightis 3.61b pe head for a 1200Ib
cow. Once this level is pushed higher, forageintake will beginto decline dueto substitution
and peformance will notincrease as rapidly as expected. Energy supplementation sould
occur on adaly basis to decrease the opportunity for condant shifts in fermentation paterns
tha reduce forage utilization (Kartchner and Adams, 1982) or worse, lead to lactic acidoss
and digestive upst.

In summary, frequency of supplementation is an important management and
econorric optionto becongdered. In the right circumstances, it provides the opporunity to
both reduce thecod of ddivering supplement and © reduce variationin supplement intake
among ndividud cows in the herd. In order to fectively congder this option, youmug first
determine whether protein or energy supplementationis needed and then wha resources you
have to provide thos supplements to thecattle. In general, it is best to provide energy
supplements on adaily basis, whereas praein supplements can beprovided as infrequently as
once aweek to meet the needs of the cow and the rumen microbes. In orde to dderminethe



mog economnic progran for frequency of feeding, calculate fud, labor,and equipment cogs
and compare the prograns you would like to use.

SELF-FED SUPPLEMENTS

Asimplied earlier, slf-fed supplements are designed to limit average daly
supplement intake to targeted levels so large, bulkk quantities can be ddivered infrequently.
One mechanism to limit intake is the physcal form of the supplement, such as cooked
molasses blocks wherein consumptionis limited by the hardness of the block or liquid
supplements wherein consumption is limited by herate at which the animals can lick the
liquid fromthetank. Another intake-limiting mechanism is to use an ingredient such as salt
tha will affect the pdatability of the supplement.

The mgor advantage of sif-fed supplementsis the reduced trangportation and labor
cods because of infrequent ddivery. In addition, despite infrequent delivery, animals ill
have access for daly consumption. This can ovecome the problems associated with
infrequent delivery of hand-fed energy supplements described earlier. Thus even though
self-fed supplements often cos more pa unit of nutients, they may sill bemorecos
effective to uein rangeland stuaionsbecause the reduced cos of ddivery offsets the
increased cog of the feedguff. Partia budgeting is an econonic tod that can provide
tremendousvaue to compare the cods of hand-fed vs slf-fed supplementsto determine
which provides the best econonic vaue (Tordl and Torell, 1996). In Bort, a patial budge is
the summation of mw4s and lkenefits beween two dternative management prectices. In this
case, it involves summing thecod of feed and deivery of each poential supplement and
determining which is the least-cog adternaive to provde supplemental nutrients to cattle. A
new patia budge is necessary for each stuaion kecause of changes in supplemental
nutrient needs cods of poential feedsuffs, distances traveled, ime andlabor required to
ddiver each type of supplement, travel costs, and equipment cods. In asomewhat smplistic
example, consder that 0.51b of cqude prot&in pe day is currently bang supplied to 300 ows
usng a30% cudeprotin hand-fed supplement, such as a soybean-meal based range cube
The supplement cogs $250 per ton deivered to your ranch. The distance to the cows is 50
miles andit cogs $0.50 pemile to ddiver it and $0 of labor. If ddivered daly, thecod of
supplementation per week is $1137.50 The aternaiveis a30% cudepraein sif-fed
supplement that cogs $550 pe ton butorly needsto beddivered one pea week. Because of
the increased amountof supplement in this sngle weekly trip, thecod of trangportation and
labor for hetrip doubésto $1.00 pemile and $100 of &bor. The weekly cos of
supplementationin this case cogs $1162.®. Thus the self-fed cogs $25.00more to provide.
Differences in feedguff cods, distance to the cow hed, fud costs, labor mdgs, and frequency
of ddivery of the hand-fed supplement could dl drastically change the outcome of this
compaison. The daly ddivery of the hand-fed supplement in this example isa mgor factor
in the total cod of ddivery; because it is aprotein supplement, Smply ddivering it less
frequently could subgantially reduce the cos of hand-feeding. Additiondly, other
condderationsmay influence your deision. Rerhapsyou donChiave the time or Hred labor
available to make daly ddiveries. Often, produers cite convenience (i.e. less hassle and
labor) of usng =lf-fed supplements as beng worth the extra cod.



A major disadvantage of sif-fed supplementsisincreased vaiation of sipplement
intake among ndvidud animals and increased percentage of nonconsumers of the self-fed
produds (Bowman and Swell, 1997).This appears to hgppen in Pite of slf-fed supplement
ddivery virtudly diminaing issues of feed bunk pace/compstitionissues. Bowman and
Sowell (1997) reriewed 20 sudies that compared vaiouscombinationsof dry hand-fed,
molasses-block, or liquid supplements. The average coeffi cient of variation (CV) across all
experiments for supplement intake was 79, 60, ad 41 % for bbck, liquid, and rand-fed
supplements, respectively (as implied, ahighe CV meansgreater variation of intake among
individuds.) Among he sudies that directly compared hand-fed to slf-fed (boh block and
liquid) supplements, the percentage of animals tha were nonrconsumers was 5 and 19% for
hand- and =if-fed, respectively. A variety of factors contributed to vaiation in intake of
supplements (Bowman and Swell, 1997):For blocks, hardness was an issue. Harder blocks
led to reduced intake, butincreased variation in intake. Supplements with higher crude
protein content led to reduced vaiationin intake. On the other hand, hgher qudity forage
contributed to reduced intake and increased vaiation in upplement intake. Animals adjugt
consumption of feeds containing vaiousnutients in respons to thar need for those
nutrients (Provenza, 1991), adlikely adjug ther intake of the supplemental block based on
the nutrient level of the rangeforage and the supplemental feed.

In ther review, Bowman and Swell (1997) reported that cow age influenced self-fed
supplement consumption, with younge cows consuming less supplement than older cows.
This was appaently in respong to socia domnance of older, larger cows ove younge,
smaller ores. In asubsequent sudy usnga liquid sif-fed supplement, they (Sowell et d.,
2003) provded further supportindicating younge cows consumed less supplement than
older cows. In contrast, Suverly et d. (20M) found ha consumption of hand-fed prdein
supplements was greater by 4-6-yr-old cows than older cows. Thisisacritical issue
consdering that nutrient requirements and therefore need for nurients from the supdement
are greater for younger cows tha are gill growing a oppogd to mature cows.

Findly, supplements can play arole in cattle and range management beyond
supplying supplemental nurients. In paticular, agreat deal of atention ha been drected
toward use of cooked molasses tubsto improvegrazing dstributon. Bailey and Welling
(1999) and Baley et a. (2001) foundha placement of cooked molasses blocks in
undeutilized rangelocationsincreased the amountof time that cows spent within 2000 fest
of thetub location and increased utilization of forage near thetubs(with concomitant
redudionin forage use a further distances from thetub). In bah reports, BaleyOgyroup
conduddl that cattle could be lured to uncerutilized rangdand locationsby drategic
placement of cooked molasses tubs

CONCLUSIONS

The mos common scenario for supplementation of range cows is during the late fall,
winter, and early spring when domant forageis low in qudity, and paticularly deficientin
protein. Abundant research evidence and producr experience suppors the use of protein
supplements to overcome this protein deficiency and dlow cog-effective winter grazing,
paticularly in nonlactating, late-gestation cows in modeaate body @ndtion. Infrequent



ddivery of hand-fed praein supplements or us of slf-fed supplements are viable optionsto
reduce the cos of supplement ddivery. Partial budgetingis aviable tod to evaluate the cos
effectiveness of these optionscongdering the ongong dhanges in cods of inpus such asthe
supplemental feedguffs, fud, equipment, and labor. Chooeg which supplement ddivery
method © use should nd only be based oncog effectiveness, butaso uniformity of
supplement consumption among indvidud cows in the hed, and aility of supplement
ddivery techniqueto meet other gods, such asimprovel grazing ditribution.
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