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IPROGRESS IN ANIMAL NUTRITION
I, Richardson

Nol one nutrient has been ereoled, yel tremendons prageess has boen
mile in the relotively new Dield of animal nutrition, primarily by acien-
Lifie dmveslizalicns that bave mwore elearvly defined nutrient needs and
interrelationships in the animal boedy ond more knowledge of aatrienl
content and availahility in verious feedstulls. Countribulions also have
been made by improved [eedsiufl prepacetion, snimal breeding, manage-
ment, and diseass conlrol

Modern zvstems of Uvestook produclion tend Lo cemove anitials [rom
nature's anvironment amd place them in mao-mede covironment Lo abtain
greater economic returns. This pecessitates greater care in formulsting
ratioms teomeet nutrient requiremsnts,

Feed s ztored nutvientz, By the proeess of digestion, [eed is broken
down Lo ira comsrituent aonrerients sueh oas amino acids, simble sugard,
fatty acide, minerals, and vitamins, Lo be abzorbed and wsed in Lhe body,
Best raticn formulation is aceompiighed by knowing the nutricnl peeds
of the apimal, the availability of nntrients in Ceedstulls and cembiping
fecdsintis so they supply the required nobrients, Meeting the nutrisul
needs of animala efficicntly results in greater econsmin returns,

A greet step forward was made when It was recognized that oot gl
dizeuses and health problems are saused by infectious organisms, We
now lknow Lhalt many discase problems are brought on by nutrient de-
iri and gome by exeessive amounis of cortain nntrients. oo Tael, @
Iy [ed wnimul may be 1 suseepribly to infections diseazed orF ol
lenst more likely Lo mehe a normal recoversy,

Most of the early work with livestock ratioms was concerned  wilh
protein, far, and fiber. Loter, L upoertones of minerzls was reg ized,
Many deficiencies wers observed, Eventually, vitaming and thelr impor-
fames in nuleition were recognized, We now have additives that are oot
miirients bul exerr influences that are normolly elpssed under nobeilicn.

Frotein

Fvervone who reads this recognizes Lhe importance of sufficient pro-
fein in an animal's ration. Heowever, 25 Lo 35 ¥ears ago a tremendois
amaonnt of experimental work wos dope to convines livestock producers
that protein concentrates wers needed in swine, poullry. cattle, and shesp
ratioma.

Onee the value of prarein was established, many prabably fed more
hon wae needed, TE goon became apparent that the “extrn nrolein' was
supplring ather nutrients sueh as minerals and vilwming, With increas-
ing knowledge ug to how Lo “halance a ration,” the tendenecy was 1o
reduee Hhe amount of protein fed. Thot il eosl more than other ingredi-
onts was & factor also. The wriler feels (hao cthe tendency at present i3 lo
feed ton little protein in many cuases,

We reeogaize that proteln is made ap of about 24 amine acids. We
hnow that eertain aming acids must be supplied for simple-stomecied
anbmals like man, pi, and poulicy. Those amine aeids sre the ones Lhal
cannol be syplhesized in Lhe digesrive tract or body in sofficienl gua neity
Lo mueel Lthe pormasl weeds of the animal, The term “essenl aminog
arids haz come to mean the amino acids thar must be sapplied in the
feed, Protein suppl¥ing 2 good guantity of “essontial” emino acids s
suid to have good qoality,

Ruminants (eattle, sheep) are nol concerned with guality of protein
s0 long as lhere is sulficicnl in the ration. HRegardless of Lhe kied of
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proftein ted, most of it will be converted to microbinl in 1hn
pauneh and then digesred in the true slomach and small intestine of
ruminants. It is importanl Lo recogpize that Lhere are nutrienls oifer
than protein in ingredienis that supply proic Therefure, one fneredient
or supplement that supplles protein mey or moy ool e better than an-
CThe averall nuevisnt contsul of o supplement and what is needol
mngl he eonaiderad before vou decide which one might be best

Oilsesd weals, spimul and mith he-prodocts, and Tegoimes ate all goed
sonrees of protein, The best asinple ingredient from the standpeiol of
quality protein ds soybean il menl.

Protein aubstitutes suceh as neea and ammonin can be nscd by oattle
and sheep Lo synthesize protein in the rumen (paanchi. This is aceem-
plished by microarganiams omicroscopie plonizt. They use (he alirogen
plus readily available encrey from grago (plus preohahly ather natrienls)
to grow. Protein is produced in their bodies, e thuey ore dipestoed
and make amine aeids avallahle to the animal.

Ured shonld Be uzed only with rolions enntaining 4 pounds or mors
uf grain par day per unimal, 10 is nol peotein but ean he nsed as g s
stitute and lower supelement cosh (6 used peonecly. There s no differenes
inits value whether wsed dn dey or liguid form,

Hut

Tt is desirable Lo have 8 te 3.5% Enc ip livestock eatinms, Tnoaddi
Lo being an excellent somree of @nersy, ot most b peezenr for heat n
zatlon of the far-scluble vitamins, A, 1y 1, and K. Most pruius contain
srounid fat.  Solvent-processed vilsced meals enntain very litole fat
eud are less voluable Lhoan Sobd greocess™ meals for feed.

Fate and olls can be added ro feel when price does nol excesd bwo
or three [mes e cest of prain. In addition to the energy valae, i
tend 1o Inbrkeate machinery, preserve fat-sceluble vilpmins, redoee dusi
and increass palatability, unless the ot s raneid.
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Minerals

Minerals have twno general funetions:

L. Slructurel: build bones, teeth, and sof( tizsne like musele and hlood

2. Regnlatory: =olnble selts in blood and other tissues affeel irritebil-

ity af nerve and mnsele, eatalysts, Torm eneymes. hovmenes, ole

Minerals are nsually classilisd ns (1) moere (used in greates]
gmonntst; celeivn, phosphorus, sodinm aod ehloriae, and (2] miera o
troee (used inovery osmall oamonnts ) potassion, sullur, mongene
lgnesiant, fren, copper, eobalt, zine, iodine, ste,

In plants, the forage porlicn 5 usuelly @ good souree of ealeiom wnt
not phosphorus, The seod perticn 2 oa good source of phosphorns bt
praclivally no ealelum,

Mormal ions generally provide 211 mices minerals nesded. Ionoaob
normal rations, like all=concentrate for cultle, probably most of the miero
minerals shonlid be added,  Smull wmouuls of  good-guality  legume
roughage, like dehvdraled alfulfa mweal, will take care of micro or Laee
eloment peads.

Fxergz minerals conld prove harminl. An exumple i3 cxecss caleium
cansing parakeratoaia in swine.

Vitaming

Vitamins are the latest nutrient discovery. We did ool Bave the word
Syitamin' uncil (910-12. Yeb, much in apeient Hlerature indicates thal
mun and livestock Bave always been faced with troubles caused by
vitamin detieienedes,

Vitaming are clossified ns (1) fod soluble (A, Ty, T oand Ky oamd 120
water saloble (0 Thizmine, Riboflavin, Ninciu, Punlothenic Aeid, Py-
ridoxine, Inosi Biatin, Falle Acld, Choline and Hb.  Perha there
are other undigseovered vitamina, Vitamins Tuoetion primarily in the
cHEy e sysatem,

YVitomin A or ils precwrsor muab be fod to oll animals, Carotend fram

green plants and harvestod roughapges has been, wand sl iy LT LR
acnrer of vitamin A for livestock., Carotens s eonverted to vitamin A in
the wall of Lhe small intestine, Synthetie vitamin A 8 now available, Any
ration deficienl in vilamin A shonld have additional curotene or vilnmin A
added 1o meet the needs of the animal,

Vitwmin L owids mineral metabolism and helps prevent rickels. Thos
should be e deficiency a0 long s animals xposed Lo sunlighe.
Vitaming E and K are suppliced in sofficient amounts in {ne noermal
retion uroar U oin the digestive frael

Ruu bountifal supply of the water-apluble witwmins
in thi g0 ther no reason o anpply them, Coare must be
taken wlite swine rations to supply these vitamins or add them
to the rolioin.

Aalibitives

Additives are nol nutrients hut substonees added fo rations o iner
rate of gain, Cesd eificiency, or in some way aid in wmore ceonomienl
production, Seme are worth whils but seme are nal worth the gpace
they occupy in o saclk ol Feed, The Peed additive business amounts to
about #2186 milllon per vear.
ilbestrol. Whon fed at
ur impluoted al 12 Lo

of 10 milligrama per head daily
s, atilbestrol normally increases rale
ol pain and feed efficioney iy wirh sleers onoa fartening raclon,
It has fittls or no value for erd.  lmplents for steors on pasture
inerense gains nbout 25 Lo 36 ponnds per scason. Foetlening lambs con
B Led 2 millipraons per head daily or implooted with 3 omilligeams,
Never jmplant more than & milligrams, Mo breeding animal or swine
shanld receive stillesiroll

Antibioties.  Cortain antibloties have proved bencficial in lvestock
rationg, The henefit saeema to he agsoriated with level of discase presant.
Anreomycin, Terreamyein, or Penicillin fed at the rate of o to 10 milli-
rrams per pound of foed in swine-Taltening rutions hag generaliy increnssd
rate of gain and feed efticlency, Aursomycin and Terramyein ac Lhe rate
af 16 to 26 milllgrams per hesd duily in Inmb-Totlening rations temd Lo
provent overedring,  The recommendod level of Aurcomyein or Terro-
myein for celves or cattle is Lk millizrams per 100 pounds hody weight:
however, normally 76 milliprais per head daily are fed. Use of preator
amounts wonld become Lherapeutee doses and should be snperyvised by
A veterinarian.,

Ars cArsenicnls help conbrol ecrinin seours. Follow  roeom-
mendotiovns oo lobek: elogely,
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Tramgquilizers, Tranqmilizers are of no valus in liveslock rations,

Chemobiotic. Dynafoe has producsd variable resulia, Tts benefit in
ritions i donbttal

Humen foetors. This is o eralher vagime and somewhat misleading ternm.
pow on Lhe marked are of very donhetnl value
s, Bneymes are orgdanic ealalvsls thal bhelp Break down fond
in the digestive fra tly, added cnzvmes shonld be of value;
T Ly ar, CLEY L s lahle Lo date have not hesn consistently
ur vialue,

Yeast, Yeast is o good aonree of water-soluble vitamins for swing nod
poulicy, and the protein has some valaes, Adding yeust to caltle rations
has no vadue, In foer, 10 has been harminl in some eascs.

h'-illl]l]l:l[‘;l'
The improvement in praciical feeding of livestoek Loday is based oo
[ucts oblained Crom geiontific investigations, Further improvement will
depend on present amd future resenreh,
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