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laTHOSCCTIOi?

'fhors i s  &n extensive and rapidly- growing literatu re relating to 

native pralris grasses o f Itebraska, but there are no studios especially  

pertaining to the e ffe c t  of fe r t ilisa t io n  on seasonal trends of 

minerala and protoin o f th is  vegetation in undisturbed prairi©* £ho.re 

i s ,  furthermore, a voluminous literatu re on ohaaleal ooapoaition of 

herbage from other grasslands of the worldi but the resu lts  have a 

lim ited application under a Nebraska environment, as chemical con­

stitu en ts o f gracing forages may vary markedly, particularly with 

differences in  species, a linn, to , and so il*  Consequently, rela tively  

l i t t l e  Informiiosa i s  available for estimating the nutritive quality* 

of Nebraska's prairie grasses growing under natural conditions*

'iho most rs liab le  cr iter ia  known for evaluating pro tain and 

minerals in pasture vegetation are nutrition balance studios and 

controlled graaiag tr ia ls j  but such methods are laborious and expen­

sive, particularly whoa more than a few species are being tested* A 

practical and inexpensive agronomic method for estimating the adequacy 

of protein, phosphorus, and calcium for animal production i s  that of 

chemical analysis* Although by no means a perfect substitute for 

actual assays with livestock , chemical analysis is  widely used as a 

convenient alternative approach for securing information on certain  

eo il-p lan t-an im l relationships.

With the chemical approach for estimating the nu tritive quality* 

o f prairie grasses in  mind, and in view of the lim ited knowledge con­

cerning seasonal changes in  minerals and protein in Habraska* s native
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grassland forage, i t  was deemed appropriate to inquire into th is pro-

blasu "he present study, thou., reports tho o ffse t  of surface applica­

tions o f n itro^ n  and phosphorus fe r t i l is e r s  on seasonal variation  

and d ifferen tia l concentration of aalciwa, phosphorus, end protein iu 

eight dosfemnt grass species found growing in a native prairie habitat. 

Tho general object of the investigation was to relate tho variation in 

quantity of these nutritive constituents to differences in stage o f  

m tu rity  o f the forage and to roconraandod nutritional requirements of 

c a t t le .
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RSVISiS OF LimaAfUHS

Siaoo the days o f  L ieb ig , thero have been jaaay in v estig a tio n s  

pertain ing to  n u tr it io n a l d isorders and the requirements o f  grazing  

ari.ir.als for  certain, c o n stitu en ts  in  pasturage* However, m ny o f  the 

o b jec tiv e s  o f  e a r lie r  s tu d ies  were hindered be cause o f the complexity 

o f  the prablm * I t  ims d i f f i c u l t  in  e a r ly  tim es to  a ttr ib u te  various  

liv e s to ck  disorders to any ex a ct and s p e c if ic  cause, for  m ay fa ctors  

operated toward com plicating the problem and confusing the in v e s t i­

gators* .Syaptccsa in liv e s to c k  o f  what i s  nw ll known today as 

aphosphorosis ware e a s i ly  confused with the e f f e c t s  o f extern al or 

iaiorn& l p arasites*  Certain e s s e n t ia l ,  d e f ic ie n t  n u tr itiv e  e laments 

probably involved were unkrioan a s  e s s e n t ia l  to  liv esto ck  or undetected 

by laboratory techniques used by ea r ly  in vestiga tors*

She 1 1 to ra t era today r e la t in g  to phosphorus, calcium, and protein  

content o f  grazing forages i s  e x te n s iv e , and there ara e x c e lle n t  

reviews from various grazing reg ion s o f  the world concerning th is  

subject* Among: the more comprehensive o f  these are the reviews o f  

The H er  (31, 32) ,  On* (2 3 ) , ’*.atkims (54 ), Stanley (28 ), Vandec&veye

(3 3 ), IJaynnrd (18 ), and Doe son ( l)*  Ihe present study i s  related  to  

th is  raid© f ie ld  o f  in v a s t ig a iio n ; however, since chemical elements in  

g ra sses , a s  ostisaated fo r  liv e s to ck  requirem ents, vary rarkedly among 

d iffe r e n t sp ecies  and the c lim a tic  and odaphic environments under which

\ f  Figures in  parenthesis r e fe r  to lite r a tu r e  c ite d , page 7 3 .
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they are grown* only thos® In v estig a tio n s  conducted with n ative sp ecies  

in  grassland a sso c ia tio n s  w ith emrironjas&tal factors sim ilar to those 

o f iho pro sea t work w il l  ho &t«ousoed and om lu ated  comparatively*

In m a y  o f  the ea r ly  s tu d ies  on the n u tr it iv e  q u a lity  o f  hay or 

pasturage, samples o f  the t o t a l  mixed vegetation  ware taken a t  

arb itrary  dates w ithout regard to d iffe re n c e s  in  the botan ical compo­

s it io n  o f  the herbage nor in  the chemical composition o f the d if fe r e n t  

sp ecies a t  d if fe r e n t  stages o f  growth* In many cases the to ta l  as)1, 

was do'teminod rather than the content o f  sp e c if ic  elements* Informa­

tio n  which i s  thus ineoiapleto in  many ways i s  n ecessa r ily  d i f f i c u l t  

to  in terp re t and o f  lim ited  sign ifican ce*

Studies dealing with range grasses o f  the world wore g r ea tly  

accelerated  follow ing the in v e s tig a tio n s  in  1020 o f  Ih e ile r  (SO), who 

showed th a t the e tio lo g y  o f  a widespread d isease o f c a t t le  on South 

African, grasslands was d ir e c t ly  re la ted  to  the phosphorus content o f  

the vegeta tion  eonsuraod* By feeding bone s e a l  to  a a im ls  on phosphorus 

d e fic ie n t  v e ld , or by f e r t i l i s i n g  the range with phosphaiic m t e r ia l s ,  

he was able to  prevent the widespread outbreaks o f  th is  d isease*  E® 

further found th at the concentration  o f phosphorus in  the South 

A frican vegetation  m s  associated , with the to ta l and a v a ila b le  phos­

phorus content o f the so il*  The o f f s e t  o f  ra ln fa .ll, which in i t ia t e d  *• w

now growth contain ing higher le v e ls  o f phosphorus, was a lso  pointed  

out to  be an important fa c to r  in  tem porarily a lle v ia t in g  the n u tr i­

tio n a l d isorders in  th at region*

Schmidt (2 5 ) , in  1924, sub stan tia ted  T haller’ s work by showing 

that a sim ilar  d isease prevalent in  c a t t le  in  the co a sta l p r a ir ie s  o f  

Texas could bo prevented by feed ing a phosphorus supplement, such as

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



boactssal, 'bo range anim als su b sistin g  s o le ly  on. the ■vegetation o f  th at  

area* Alcvsst sim ultaneously, Welch (58) demonstrated that cer ta in  

parts o f  Montana w r s  producing range horbag© o f  subap tisa l phosphorus 

content fo r  normal growth o f  liv esto ck *  Sokles o t  a l  (8 ) ,  in  1926* 

secured sisvllor r e s u lt s  In Kinnegota.* He concluded that mineral 

d efic ien cy  among c a t t le  in Minnesota m s  caused by low phosphorus 

co n test o f  grasses and not by sufcoptlm l calcium  le v e ls*  Ua further  

b slioved  that the phosphorus content o f  p ra ir ie  hay m s  a ffec te d  by 

the s o i l  and the e f f e c t iv e  r a in f a l l  during the growing season* Sub­

sequently Orr {25) reviewed tho a tten tio n  given t h is  subject by m ay  

In v estig a to rs  and f i r s t  c a lle d  a tten tio n  to the world-wide seriousn ess  

o f  the several Mineral d e fic ie n c ie s  known a t  that time*

M  a r e s u lt  o f  te a s  work, many stu d ies  were md» to  do terrain© 

whether low l e w i s  o f  phosphorus, calcium , or p ro te in  ia  grasing  

forages ware fa c to rs  in  c a t t le  production in  variou s reg ion s o f the 

Korth Araorican continent* V irtu a lly  every s ta te  in  tho United S ta tes

reported o v ln u tr lt io a  in  o a t t le  a ttr ib u ta b le  to  phosphorus or protein  

d e f ic ie n c ie s  ia  gracing plants*

During tho decade 1822-1932 many important contribu tions on the

n u tr it io n  o f  liv e s to c k  revealed  by an a n a ly s is  o f  range forages 

appeared in  the lite r a tu r e *  fh e ile r  (3 2 ) , in  1832, reviewed tho world  

s itu a tio n  pertaining to  phosphorus n u tr itio n  uncomplicated with m rtou  

other n u tr it io n a l d e fic ie n c ie s*  ib is  review , Aphoaphorosis in  the 

Hm dm nt, adequately covers tee f i e ld  o f  ch sn ica l a n a ly s is  o f range 

grasses rela ted  to  the optimum le v e ls  o f  phosphorus for normal c a t t le  

production* C larify in g  many o f  the d iscrep an cies and d i f f i c u l t i e s  

encountered in  in terp retin g  much o f  the e a r l ie r  data, fit©Her linked
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phosphorus -.i'sfioioney in vegeta tion  ami s o i l  tS sfiu ite ly  to  tho de­

fective} animal* He further pointed out th a t i t  i s  extrem ely u n lik e ly  

th a t ca lc  lira d e f ic ie n c ie s  ever e x i s t  in  c a t t le  su b sistin g  s o le ly  on 

grassland forage*

Horoovor, ho asserted  th a t when one in terp re ts  phosphorus or 

protein  concentration in  g r a sse s , ho should s tr e s s  the importance o f  

considering the quantity o f  ed ib le  -vegetation constraod by the animal* 

In h is  r/ords, (1Th© naturally-grar.ing o n lm l ad ju sts  i t s  food intake  

to  i t s  re«u ires»n is  for  energy purposes and, a s the g ra ss  d e ter io ra tes  

in va lu o , does i t s  b est to  mftke up for the poor q u a lity  by ea tin g  

increased quantity* Hith increased. quantity o f  grass comas increased  

to t a l  phosphorus, so that a lost ‘percentage phosphorus’ on the grass  

o f  low ’ fu o l value* i s  much the sa®e a s  a  higher percentage in  & 

b e tter  grass” •

on th is  b asis  nany o f  the d iscrepancies in  the r e s u lt s  o f  various  

stu d ies  in  tho United S ta tes m y  be exp la in ed , a s  thora i s  ft lack o f

agreement on the proposed requirements o f  c a t t le  for  n u tr it iv e  con­

s t itu e n ts  in  d if fe re n t g ra z in g  reg ion s (1 )* In Ih o ilor*s d iscu ssion  

o f  the importance o f  seasonal v a r ia tio n  o f  phosphorus content in  

horbage there i s  shown, a co rr e la tio n  between d e fic ien cy  in  the animal 

and the dim inishing amounts o f  th is  elem ent a s  grasses matured on 

phosphorus d e f ic ie n t  so il*  South A frican grassland vegeta tion  varied  

from Q#26;Al phosphorus in young growth to 0*03$ in  mature g ra sses  a f t e r  

the seed had shattered* The s o i l  producing vegetation  o f t h is  q u a lity  

contained 0*18?; to ta l phosphorus and 0*0006$ a v a ila b le  phosphorus* A 

s o i l  producing vegetation  o f  optimum concentration fo r  c a t t le  req u ire-  

sionts contained 0*00$£ a v a ila b le  phosphorus. However, fh e i le r  pointed
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