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By H. J. Harper. H. A. Daniel. and H. F. 'Murphy"
Oklahoma A. and M. College

Information concerning the chemical composition of natural vege­
tation 1a very llmited as compared with the total number of plants which
have been studied. and the major pOrtton of the investigations which have
been conducted have been confined to weeds and grasses which grow in
competition with cUltivated crops.

IDee (6) determined the amount of nitrogen in thirteen common
weeda which occurred in the cUltivated fields of North Dakota and found
~ twenty-four out of the twenty-seven weeds which were analyzed con­
tained larpr amounts of n1tl'Olen and phosphorus than wheat. oats. barley.
and flax. The averaae nitrogen content of these weeds was 2.53 per cent
and the pboepborus content was .29 per cent.

8D1der (11) analyzed fifteen different weeds for nitrogen and found
tbM on the avenae they contained 3.01 per cent of this element. Portu­
laca c1eraceae contained the J&raest amount of nitl'Olen. which was 4.40
per cent. ~der suaests that weeds are not deUca.te feeders because of
tile la.rae amount of mineral matter which they contain and when they
are bUrned a heavy 1088 of nitrogen occurs.

PlcItel1 (10) determined the protein content of nine Florida. weeds and
'OUlad &bat mM of the plants were relatively low in nltropn as compared

• ODnVlbuUon tram the Oklaboma Asr1cultural Bzperlment Statton•
•• on.e auUlon wIIb to tbaDk Robert 8va\ton and B. I. Peatherly. of the Bot-
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with the results secured by the two previous inveatigators; although Portu­
laca cleraceae contained •.05 per cent nitrogen, which 18 s1m1lar to the
result secured by Snyder (11). .

campbell (2) studied the nitrogen content in the tops of eleven winter
annuals which were secured in the fan and again in the spring. He found
that the spring growth contained on t·he average 3.53 per cent nitrogen as
compared with 2.63 per cent which occurred in the leaves and stems which
grew in the fall. A comparison of 'the nitrogen content of nine annual
plants at different stages of growth indicated that a rapid decrease in
nitrogen content occurs between the blooming period and maturity. Just
what effect the loss of leaves had on these results was not discussed. Six
weeds growing in rye contained about the same amount ot nitrogen as the
rye plants when harvested at different periods during the growing season.
The roots of certain weeds contained smaller amounts of nitrogen than
the leaves, and' the stems were usually higher in plant food than the roots.

M'illspaugh (8) analyzed forty-nine different plants for total nitrogen,
phosphorus, and potassium, and his results indicate that the composition
of weeds and grass are very similar to that of CUltivated crops although
a marked variation occurs in certain species.

Cooper (3) found that the nitrogen, phosphorus, and calcium contents
of Poa praetensis, Danthonia spicata, and Andropogon virgintcus were all
low when these plants were in full bloom. Cruickshank (4) and others have
shown that the nitrogen and phosphorus content of grass decreases as the
season advances and that young grass is high in nitrogen.

Stutzer and Seidler (12) analyzed seven important weeds for nitrogen,
phosphorus, potassium. sodium, and calcium. These weeds contained larger
amounts of plant food than ordinary field crops, and in some instances '
plants which contained large amounts ot calcium were low in potassium.

Kling (6) has made a survey of the German literature on the chem­
ical composition of weeds and reported the analyses at six common weeds,
all of which were very high in plant food. The average nitrogen content
was 3.64 per cent; phosphorus, .52 per cent; calcium, 2.35 per cent; and
potassium, 6.20 per cent. These analyses were much higher than thOlSe
secured by Stutzer and Seidler (12) on the same kind of plants.

Korsmo (7) pUblished a table in his book on the tood value contentt
of ftfty-three different weeds. The average nitrogen content was 2.47
per cent; phosphorus, .33 per cent; pOtassium, 3.29 per cent; and calcium,
1.79 per cent. A greater variation occurred in the potassium content of
the different plants than in case of calcium. These analyses point out
very clearly that many weeds remove large amounts of plant tood from
the soil.

Nielson (9) and Brenchley (1) have classified a large number of weeds
on the basts of their development on soils ot varying degree of acidity and
texture but did not study the etfect ot so11 conditions on the composition
of different plants.

White (13) studied the growth of Rumex acetosella on limed and un­
limed soils and found that this plant responded to an application of lime­
stone; however, the stimulating effect ot lime on the growth of red clover
resulted in the choking out of the red sorrel due to plant competition.

EXPERIMENTAL
Erosion of cultivated soils combined with a shallow zone of organic

IDatter accumulation in the sol1 profile under virgin conditions has re­
SUlted in the production of large areas of marginal land in Oklahoma. The
ftrat type of vegetation which develops on abandoned areas are annual
weeda and Il'&SSe8 typical of those plants which were most abundant in



-- PROCEEDINGS OF THE OKLAHOIIA

tile fteIdI or along tile borders or in fence rows whUe the land was in
crops.

In many areas the change from the annual weed stage to the peren.
Dial weed stage and from the perennial weed stage to the mixed weeds and
IP'US stale OCCUJ'I very 8lowly. The fertility 'of the soU Is one Important
factor whieb Umlts the rapid development of climax grasses in many areas
and the ablence of seed in the soli retards the appearance of those grasses
wbere condltlons are favorable for their development.

Due to dlfferences in cllmatic and soU condltions, many weeds which
appear in one part of Oklahoma are not abundant in other areas. Bome
species, bowever, are adapted to a wide range of condltions and may be
found in both dry and molat climates. During the season of 1927 a few
of the common weeds which appear on abandoned land. in waste places,
and following the harvest of small grain were collected and analyzed. The
results of these analyses are given in Table I.

In all cues the plants had reached the blooming stage and do not
represent an Immature condition. Many of the plants contained more
than 2 per cent of nitrogen, which 18 similar to the amount of this par­
ticular element which occurs in cultivated legumes. The phosphorus con­
tent of these plants was exceptionally high on the average even in case
of plants which were growing on relatively poor soil, such as Erigeron
canaclens1a, which is a weed commonly found on sandy land. The cal­
cium content of all the weeds was high as compared with the calcium
content of native grasses.

SOU condltions and the ratio of stems to leaves in the different species
of plants are important factors in affecting the nitrogen content of the
plants. Coreopsis tinctoria has a small proportion of leaves as compared
with the stems and 18 low in nitrogen. The effect of soil on the nitrogen
content of weeds is shown in case of Ambrosia artemlsUfol1a (Sample No.2,
Table I) and ErIgeron canadensis (Sample No. 14, Table I> which grew
on a very poor sandy sol1, and the plants were much lower in nitrogen
than I1m1lar species grown on different 8011.

In order to obtain further information on this particular subject, R.
large number of plants were collected in December, 1932. Most of the
leaves had dropped before the plants were collected; consequently the
analyses represent chiefiy the plant food content of the stems. These
anab8e8 are given in Table n. In most cases the phosphorus content of
the Items was very much lower than that which occurred in the first
group of plants which were analyzed. Also there was a marked decrease
In the nttropn and calcium content which did not occur due to leach­
In&' or maturity but is due to the fact that the nitrogen and calcium con­
tent of the leaves is much higher than in the stems.

The lowest results occurred in case of Aristida oligantha., which 18
one of the ftrst plants to appear on poor eroded land. This particular
plant is exceed1nlly low in nitrogen, phosphorus, and calcium .during all
of Ita I1'Owth stages; however on good soil it wUl absorb considerably larger
amounts of plant food than will be found in the plants produced under
unfavorable .condltions. This plant is easUy carried by the wind and
In the ablence of competition from other plants it can secure a foothold
In waste areas and survive under very unfavorable conditions.

Bermuda I1'88S was much higher in nitrogen. phosphorus, and cal­
cium during the dlfferent growth stages than most of the other grasses
atucUec:l. '1bI8 Ja an important factor in localities where a mineral deficiency
In the foraae may affect the Irowtb of livestock.

; III order to 88Cure more complete information on the composition of
the~ different tlnds of weeds which make up the major portion of
tbe Datift veaetatton In meadows, along roe.dsldes and in cultivated 1leldl
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PROCEEDINGS 0' THB OKLAHOMA

ano&ber IeI'Ies of plante were collected In June. 1933. The results of
tbeIe ana1JIes are liven In Table m.

MOlt ot these plants contained more than 2 per cent of nitrogen.
ThOle which contained more than 3 per cent of nitrogen were not as ma­
ture as the average plants which were collected. This Includes Amaran­
thus, byrtdua. Portulaca oleraceae. Solanum carollnense. and SOlanum
roetratum. Many of these plants studied commonly occur in areas ot
pralrfe and although they are objectionable trom the standpoint of the
quality ot hay produced. it is very evident that some of these plants are
hllher In phosphorus and calcium content than the prairie grasses. The
presence ot these weeds in the hay would increase the total mineral con­
tent of the forage and under many conditions this effect woUld improve
rather than injure its feeding value.

It has been suggested by certain investigators that livestock graze on
those areas where the plants are high in ash. In some instances this is
true: however, sheep which feed heavily on weeds will eat the common
rae weed (Ambrosia artemisUfolla) and the perennial rag weed (Ambrosia
pe11ostacbya): however they do not eat common yarrow (AchUlea mUlle­
folium) . Consequently the presence of organic substances which affect
the palatab1l1ty of vegetation is undoubtedly an important factor trom the
standpoint of the commercial utlllzation of green plants for grazing
purposes.

The effect of weeds and grasses on the conservation of plant foods
in uncultivated fields and during periods when crops are not in an active
II'Owing condition is important under many conditions. Most weeds are
high in nitrogen and decay more rapidly than residues from com. kaftr.
and small grain. The effect of the concentration of large amounts of
ash at the surface of the soil is an important factor in affecting non­
symbiotic tlxatlon of nitrogen which is one of the important processes by
which abandoned land becomes more productive after a few crops of weeds
have been grown and the residues accumulate in the surface soil. Perennial
rae weed, rosin weed, wild sunflower. muletall. and cocklebur are some of
the more vigorous plants appearing on eroded land. All of these plants
contain much larger amounts of calcium and phosphorus than the native
rraasea and the continued growth of these plants on abondoned land
produces a marked infiuence on the availability of mineral matter in the
sol1. Th18 condition also produces a stimulating effect on the development
of arasses when they begin to appear.

In order to compare the composition of weeds with the composition of
native grasses, the results of a large number of analyses which have been
made by H. A. Daniel on plants collected over a period of years are
given in Table IV.

Grasses are as a rule low in nitrogen, phosphorus. and calcium.
However, Agroetis alba. Cynodon dactylon. Paspalum dialatatum. Buchloe
dactyloides, and Syntherlsma sangu1nalis are all fairly high in phosphorus
content as compared with the other grasses. The calcium content of
arauea Is low: although BermUda grass is much higher than the average
and DaW8 Iras& is exceedingly low in this particular element.

SUMMARY
A study of the nitrogen, phosphorus. and calcium content of common

weeds and native grasses growing in Oklahoma was made.
Two hundred and twenty-nine composite samples were collected and
~. Tbls collection included ftfty-nlne different species of plants.

Weeds were biaher in nit1'OPn. phosphorus, and calcium than grasses.
and plaDta Il'Owlna on good soU were biaher in nitrogen than stmnar
~ta fI'O~ on poor ~,
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PROCEEDINGS OF THE OICLAHOI!:s.

Young plants are btgher In mtneral nutrients and nitrogen than older
plants. The stems are lower In nitrogen, phosphorus, and calcium than
the leaves.

Arlstida ollgantba, which is commonly found on very poor soU, con­
tained very low amounts ot mineral plant tood. Diodia teres also grows
on land whfeh will not support many other kinds of native plants but was
b1gh in nitrogen. phosphorus, and calcium. '!be feeding power of the
plant 18 the probable explanation ot this difference.

'!be eftect ot weeds on the preservation of plant foods and the possible
stimulation ot nitrogen fixation has meen emphasized.
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