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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 this paper were obtained during the last three
years from grasses secured from different counties in the state so that a
study of the effect of climatic and soil conditions on the growth of
plants could be made. The grass samples used for analysis were carefully
selected from typical pasture land or from virgin soil. 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 until
August, 1931. All of the plants were analyzed for total nitrogen, phos-
phorus, and calcium by official methods recommended by the American
Association of Agricultural Chemists. .

The data presented in Table I show the chemical composition of
different grasses studied. This information indicates that there was &
marked variation in composition between the different species of grass.
The Blue stems, Switch grass, and Indian grass are plants which are very
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 high,
_while the nitrogen content of these plants was also very low when com-
pared with the other species of grasses. Wild rye, Redtop, and Giant Reed
grass were high in phosphorus and low in calcium, while the nitrogen was
about the same as that found in the other plants. The calcium content
of these grasses was extremely low and varied from 0.1308 to 0.1911 per
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cent. It has been found that when plants which contain very low amounts
of calcilum are fed to livestock, abnormal development of animals may
occur. This factor is important from the standpoint of livestock produc-
tion in Ol .

COMPOSITION OF GRASSES

TABLE 1
A Study of the Mineral Content of Oklahomsa Prairie Grass

:

Common Name Botanical Name g §' E
38
8 £ F
Buffalo Grass Buchloe dactyloides ................ 0.3617 0.1896 1.1422
Orchard Grass Dactylis glomerata ....... 0.3402 0.2050
Little Blue Stem Andropogon scoparius . 0.3200 0.0832 0.8438
Big Blue Stem Andropogon furcatus 0.3163 0.0062 0.6027
Mixture of Big and Andropogon furcatus ............
Little Blue Stem and scoparius .................... 18 0.2083 0.0724 0.8074
Switch grass Ponium vergatum ..... 0.2086 0.1007 0.9813
Indian grass Sorghostrum nutons ... 0.2787 0.0786 0.8624

0.2486 0.1880

7

5

Italian Rye CGrass Lolium multiflorum ..... S §
o 1 0.1911 01717 0.6776

[}

8

0

Giant Reed grass Calamovilfa longifolia .

Wild Rye grass Elymus verginicus ......... 0.1868 0.1338 1.0166
Redtop Agrostis alba ......... . 0.3760 0.2080 1.047
Hairy vetch Vicia villosa .........cceeeenenenns 1 1.1618 0.3169 3.0318

Mixture of Big and Andropogon scoparius

Little Blue Stem and furcatus

Check No fertiliger ...........cocrereennnen 8 0.3630 0.0790 0.6390
Portilized N. P. K. 8 0.3540 0.0844 0.6390

Buffalo grass, Orchard grass, Redtop, and Italian Rye grass are
grasses which are high in calcium, phosphorus, and nitrogen. These grasses,
however, are very low in mineral content as compared with legumes. This
ius‘ ‘-Rl{, {llustrated by the analyses of Hairy vetch which has been included

le I.

These data also show that the phosphorus content of the Blue stems
was increased slightly when an application of complete fertilizer was
applied to the soil. A decrease in the calcium content of the fertilized
8rasses occurred while the nitrogen content of the fertilized and unfer-
tilized plants remained about the same.

Because of some variations which occurred in the mineral content of
samples of the same kind of grass which were grown on different soils, a
sample of soll was secured from each area where a grass sample was
obtained and an analysis was made for easily soluble phosphorus and
calclum, There was a tendency for the grass plants to be higher in
calcium and phosphorus when grown in fertile soil; however the data in-
dicate that the kind of plant 13 more important than either the soil or soil
treatment in determining the amount of mineral which will be present in
the forage. Data cn the effect of seasonal variation on the mineral con-
tent of the grass is shown in Table II. A study of these data show that
the cent of nitrogen, phosphorus, and calcium which was found in
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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 gradu-
ally decreased from May until 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
0.268 per cent of phosphorus on a dry weight basis, decreasing until
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 until 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 possihilities which might be suggested as responsible for
this condition. An increase in the nitrification of soil nitrogen may be
responsible for this increase during the latter part of May and the first
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 for the increase in calcium in the plant is the increase of
calcium bicarbonate in the soil solution. Such an increase is due to an
increase in carbon dioxide production from the decay of organic matter in
the soil. This condition would make more calcium available for the
pll:gts 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 is formed as a result of reactions taking place in the syn-
thesis of proteins.

Another possibility is that the early 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 soil solution.

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