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THIRODUCTION

iherz iz an extensive and rapidly growing litsrature relating to
native prairis grasses of Nobraske, but thers ars no studiss especislly
pertaining to the effwet of fortilization on sassonal trends of
winorals and protein of this wegpsiation in undisturbed prairie. Thors
is, furthermora, & voluminous literature on chamioal cosmposisien of
hortaps from other grasslands of the world; bubt the results have o

imitod application under a Nebraske environmont, asg chemical con-
gtituants of grazing forages may vary markedly, particularly with
difforencas in specles, alimate, and szoil. Consoouently, relatively
1ittle information 1s available Pfor sstimabing the aubtritive quality
of Yebramke's prairie grassus growing wader matural conditiona.

The most reliable criteria kmown for evaluwating protein and
mineraly in pagture vegetation ars autrition talance studiss and
controlied prazing trials; bubt such methods are laborious and sxpene-
sive, particularly when more than o few species are beiny tosteds A
practical and inexpsasive agronomic method {or g¢stimating the adequacy
of protain, phoesphorus, and caleium for animal production is that of
chemical analysis. Although by no oesne a perfect substitute for
actusl assays with liwetock, chemical analysis is widely used as u .
convoniont alternative approsch for securing infomestlon on derisin
goilwplanteanimal reletionships.

With the chemical approach for estimating the nutritive guallty

of prairie zrassss in mind, end in view of the limited knowledge cone

corain; soasonal changes in minerals and protein in Hedraska's natiwe
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progsland forags, 1t wae desmed appropriats to inguire into this pro-
blem. The prosent study, thew, roports the affeet of surface applica-
tions of nitrogen and phosphorus fertilizers on seassonal variation

and differential concentration of gslcium, phosphorus, snd protein iu
eisht dominant grass specivs fomd growing in a native prairie habitat,
The genersl object of the inwsastization was to relate the wariation in
quantlsy of these nutritive conatitwntis to differences in siage of
mturity of the forage and to rocommonded nutritional requirenents of

cattlo.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



REVIE OF LITERATURE

Sinco tnwoe deys of Liebig, there lave bwen many investigations
pertaining to nutritional disorders and the requirements of zrazing
aninmals for cortain constituents in pasturage. Iowsver, many of the
chjectives of carlier studies wore hinderod necause of the comploxity
of the problome 1t wms difficult in sarly times to sttribute various
livostook disorders tv any exsct and specific cause, for mny fuctors
opsrated towsrd complicating the problem and gonfusing the iluvesti-
paborse Sywaptoms in livestool: of what is woll kmown today as
aphogphorosis were easily confused with the olfects of sxiernal or
igtornal parasites. Certain essontial,; daliciont nutritive elomonis
probably involved wers unknown as ¢ssential %o livestock or undsiwoted
by lavoratory lechniquss usod by sarly investigators.

o literature teday relating to phosphorus, exloium, and pro.'i:soir.;

Ceontent of grasing forejes is oxteasive, and thers ars sicelleat
reviows Irom varicus grazing reglons of the world concarning this
gubject. Among t!lm mora comprehonsive of these are the reviews of
Theiler (31, 32) , Orr (25), vatkins (34), Stanley (26), Vandecaveye
(83}, ¥aynarad (18), and Fesson (1)s The present study is related to
this wide field of investigation; however, since chomical elements in

" grasses, o8 estimisd for livesiock reguirements, wary smrkedly amang

differsnt spacies and the olimatie mnd edaphic suvironments under which

1/ Figures in parenthesis refer to literature oited, pags 73,
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they aro grown, only those investigatlons conducted with native specics

a

in gregsland associations with suvironmental factors siniler to those
of the presend work will W dlgoussed and owmluated comparativoly.

Ta mmay of the sarly studles on the nudritive qualliy of hay or
pasturare, samplss of the btotml wmixed wvegetation were tolen at
arbitrary dates without repard to differsnces in the bobtauniocal compo-
sition of the lherbage nor in the chewmleal composition of the Aifferont
spocios ot difforent stagzes of growthe In many cases the todtal ash
wan doBarmined rather than the content of specific slemsniz. Inforse-~
tion which 1s thus incomplete in meny ways is necvessnrily difficult
to interpret and of limitod significanca.

Studizs dealing with range grasseg of the world were greatly
aceglorated following the investigations in 1920 of Theiler (30), who
showed thal the etiology of & widospread digease of cattle on South
African gresslands was directly relaisd to the phosphorus conisnt of
the wwretatlon conguwmwds Iy foeding bone meal to animdls on phosphorus
daficlent veld, or by feritilising the range with phosphatic materisls,
he wns able to prewent the widespread outbreaks of this disease. Ho
further found that the concontration of phosphorus in the South
African wvopetation wus assoclated with the toital sand awilable phose
phorus content of the solls The effect of rainfall, which initiated
new zrowth containing higher levels of phosphorus, was slso pointed
ocut Yo b an fmportant factor in temporarily alleviating the nutri-
tional disordors in that ruglon.

Sohmidt (25), in 1924, substantiated Theller's work by showing
that & similar dissase prevalent in catfle in the comstal prairiss of

Taxas could be prevented by fesding a phosphorus supplemont, suck as
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foe]

bonsmeal, o range animels subsisting solely on the wspetation of that
# 4 L J &

arans Almost simultancously, Releh (38) demenstrated that sertain

ANJ

parts of Yoniang were producing range horbipe of subopbimal phosphorus
content for normml prowbth of liwestock. zelles o al (8), in 1928,

geowred 2imilar reanlts in Blnnwsotss He concluded that ninaral

-

."{? g'l 3

leioney smong cetils in Blhwesola s caused kv low phogsphormus

o

content of grasses and not by suboptiral calelum levelse o furbthor
balioved that the phogphorus content of prairie hey was affected by
the 201l and the effoctive rainfall during the growinpg scason. Sube
soquontly orr (28) reviewed the aibtention given this subject by many
investipsbors and first eslled attention bo the world=-wlde serlousncss
of the geveral nmineral deficleoncies known at that tims.

a8 ¢ result of this work, meny abtudies wwre rade to detormine
whether low lsvels of _phoa;:ﬁwrm'-a, caleium, or protolin in grasing
Torapps ware faotors in catile produshion in various reglons of the
Forth smorican continent. Yirtuelly overy siats in the Talted 3tates
reported malnutrition in cattle attributable te ghosphorus or protein
doficiencing in gré,sing-; plantse

Daing 'tim docnds 1522-1932 many important contribubtlions on the
nubritlion of livastock revealed by au analysia of rangoe forares
appoarsd in the literature. Theilsr {32), in 1932, reviewsd the world

siirmtion pesrteining to phosphorus aulrition wacomplleated with wrious

-~

other nuiritlonsl deficioncias. This reviow, Aphosphorssis in the

Ruminant, adeguataly covers the field of chemioal amalysias of range
Aot GO AN

prasges rolated to the opltimum levels of phosphorue for normal cuattle
productions Slarifying wmeay of the discrepanciss snd diffisulties

guncowmterad in intorproting much of the sarlier dats, Thellsr linked
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shesplorus Jofloleney in vegsintion and goil delinltely to the dew
Tectivo animals fo further pointed sut that it is sxiremsly unlilbely
that caleium deficiencizs ever exist in caltle subslsting aolely on
sronglant fOrags.

Horeovor, he assertad that when one interprais phosphorus or
protein concontration in greasses, he should strazs the importence of
congldering the quantily of edible wrotetlon consumad by the aulrnle
T bl words, "The naturallyeprasing onimel mijustq $t5 food intalo
o $ds rocuirvrents lor energy purposes and, as the prass d@ﬁsriom'?:;es
in valuwe, does its best to sake up for the poor ¢uality by eating
inoreasod guentity. With dnereased guantily of srasas comse inorossed
total phogphorus, se that a low 'percenteze phosphorua’ on the prass
of low *fuel wlue' is much the sewe as a higher percentess in a
hother grags”s

Maothisz Wasis veny of the digerephucies in the resulis of werious
studles in the Uaited Statss may be explained, as thers is a lack of
arreerant on the proposed rsuulrements of catile for nutritive con=
stitvonts in different grazing regions (1) In Thoiler's discussion
of the inmportance of seasontl varlation of phosphorus conbent in
horbape there is shown & correlimtion between deficlency in the animal
and the daminishing amownts of this olement an grasses matured on
phogphorus deficient seils South African gma:;lmzd veretation varisd
Prom Ga28% phosphorus in young growth to 0a037% in radurs graszes afbor
the seed had chattoreds. The soil producing vegatation of this gqualily
contmined 0,127 total phosphorus and 0.0008% evailable phosphoruse A
goil producing vegetation of optimuon vopcentration for catile requirew

monts contained 0.009% availabls phosphorus. Cowsver, Theller pointed
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