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A STUDY OF CERTAIN FACTORS WHICH AFFECT
THE CALCIUM, PHOSPHORUS, AND NITROGEN

CONTENT OF PRAIRIE GRASS
Harley A. Daniel

The data reported in th1s paper were obtained during the last three
Jean from l1'assea secured from d1fferent counties in the state so that a
study of the effect of climatic and soU conditions on the growth of
plants could be made. The rrus samples used for analysts were carefullY
&eJected from typical pasture land or trom virgin soU. These samples
represent different species of mature grasses and were taken in the fall
of 1929, 1930, and 1931. samples of grass which were used in the seasonal
variation study were taken about the first of each month from May untU
AUlUBt, 1931. All of the plants were analyzed for total nitrogen, phos
phorus, and calcium by official methods recommended by the American
Asaoc1atlon of Alrtcultural Chemists.

The data presented in Table I show· the chemical composition ot the
dlfterent grasses stUdied. This Information indicates that there was a
marked variation in composition between the d1fferent species of grus.
The Blue stems, Swlteh grass, and Indlan grass are plants which are veri
low in phosphorus. The phosphorus content of these plants varied from
0.0724 to 0.109 per cent. The calcium, on the other hand. was rather b1Ih.
wblJe the nltropn content of these plants was also very low when com
pared with the other species of arusee. WUd rye. Redtop. and Giant Reed
IlUS were blah In phosphorus and low in calcium.. wb11e the nltrocen .....
about tbe same as that found In the other planta. The ca1c1um content
of u.. II'UIeI WU~ low aDd ftI'1ed from 0.1308 to 0.1811 per
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cent. It bas been found that when plants wblch contain ftI7 low amounts
of calcium are fed to Uvestock. abnormal development of animals m&1
occur. Tb1s factor 18 important from the standpoint of Uveetock produc
tion In Oklahoma.

COMPOSITION OP GRASSE

TABLE I
A Stu~ of the Mlneral Content of Oklahoma Pralrle Grass

OOlDJDOD Name Botanical Name I i
f I

Buffalo 0l'888
Orchard Graae
Llttle Blue Stem
Big Blue Stem.
lIlXture of Big anel
Little Blue stem
8w1tcb grass
Ind1an grass
IUllaD Rye Graae
OlaDt Reecl grass
WUel Rye graea
Redtop
Halry vetch
II1xture of Big anel
Llttle Blue stem
Check
PerW1lsecl

Bucbloe elactylolelea 3
Dactylla glom.erata ............•..... 1
AnclropogOD scopariua 11
Anelropogon furcatua ~ 16
Anclropogon fureatus _ .
anel scoparius 18
Ponlum vergatum 7
Sorgb08trum nutona 5
Lollum multUlorum 1
CalamovUfa longifolla. _... 1
Blymua verginlcua 6
Agroatla alba _.... 8
Vlcla vWosa 10
AnclropogOD 8COperlua
anel furcatua
No terw1zer 8
N. P. K 8

0.3617
0.8402
0.3209
0.8153

0.2983
0.2886
0.2787
0.206
0.1911
0.1868
0.8760
1.1615

0.8680
0.8MO

0.1986
0.2050
0.0832
0.0952

O.07M
0.1097
0.0786
0.1880
0.177'7
0.1_
0.2080
0.8159

0.0790
0.0Mi

1.1422

0.8485
0.6921

0.807'
0.9818
O.eeM

0.5776
1.0166
UK7
8.0810

0.6890
0.6890

Buffalo grass, Orchard grass, Redtop, and Itallan Rye lI'ass are
KJ'aSSe8 which are high In calcium, phosphorus. and nitrogen. These 1l"&8888,
however, are very low in mineral content as compared with leaumes. Th18
Is well illustrated by the analyses of Hairy vetch which has been included
in Table I.

These data also show that the phosphorus content of the Blue Items
was increased al1ghtly when an application of complete fert1llzer was
applied to the sou. A decrease In the calcium content of the fertWzec1
Il'888e8 occurred while the nitrogen content of the fert1llzed and unter
t111zed plants remained about the same.

Because of some Variations which occurred In the mineral content of
samples of the same kind of arass which were Il"own on d1fferent 10111, a
sample of soU was secured from each area where a Il'UI sample was
obtained and an analysis was made for eaa1ly soluble phosphorus and
calc1wn. There was a tendency for the 11'888 plants to be hla'her JD
calcium and phosphorus when grown In fertile soU; however the data in
dicate that the t1nd of plant 18 more important than either the soU or IOU
treatment in determining the amount of mineral wh1cb will be present JD
the forage. Data em the effect of seasonal variation on the mineral con
tent of the arasa 18 shown in Table U. A study of these data show that
t.be per cent of nitrogen. pbospborua, ~ caJc1um .h1ch wu found JD
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the samples of grass secured from the different counties varies consId
erably. The total nitrogen and phosPhorus content of the plants Il'&du
a1l1 decreased from May untll maturity.

Although a considerable fluctuation was secured In case of some of
the samples. all of the grasses were higher In phosphorus content In May
than in June except one sample which was secured from ,Carter county.
This sample was the second growth of young' grass which was secured from
a plot which was clipPed in May and would not be typical of grass allowed
to grow until June before it was harvested.. The average for May shows
0~68 per cent of phosphorus on a dry weight basis. decreasing untll
August. when it is only 0.091 per cent. There appears to be a close cor
relation between the nitrogen and phosphorus content of the different
plants. All of the grasses were highest in nitrogen In May. The average
for all plants was 2.315 per cent. which gradually decreased to .881 per
cent in case of the August samples.

Some of the samples contained the highest calcium content in May
with a gradual decrease until maturity. but the average calcium content
of all samples increased from May untU June and then gradually de
creased until August. The increase in calcium content from May to
June is rather hard to explain. since the plants are growing rapidly during
this period. and a decrease in nitrogen and phosphorus content occurs.
There are several possibilities which might be suggested as responsible for
this condition. An increase in the nitrification of soU nitrogen may be
responsible for this increase during the latter part of May and the ftrst
of June. because calcium would be taken into the plant in the form of
calcium nitrate. but this probably would not account for all the decrease
in the nitrogen content of the plants. Another factor which might be
responsible tor the increase in calcium in the plant 18 the increase of
calcium bicarbonate in the soU solution. Such an increase 18 due to an
increase in carbon dioxide production from the decay of organic matter in
the sol1. This condition would make more calcium available for the
plants to use and would tend to increase the per cent of calcium In the
plant.

It 18 possible that the increase in calcium during the latter part of
May could be due to an increase in the amount of insoluble calcium
oxalate which 18 formed as a result of reactions taking place In the syn
thea1s of proteins.

Another possibility is that the earl1 growth of the grass may be
Produced from stored food In the roots. and the calcium content of the
plant increases during the early development from calcium absorbed from
the soU solution.

All of these factors probably contribute to the changes in the calcium
content of the plant at different periods in ita development.
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