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TOTAL NITROGEN AND VITAMIN C IN OATS GROWN
AT DIFFERENT LEVELS OF SOIL MOISTURE

G. R. NOGGLE

University of Illinois, Urbana

The problem of the réle of water in the
development of plants is of considerable
scientific interest and economic impor-
tance. Early experiments were concerned
with the growth and composition of
plants in relation to irrigation practices.
More recently studies have been made on
the internal water economy of plants in
relation to physiological development.
Loehwing ('8) found at the time of flower
inception in hemp, beans and other her-
baceous annuals, a rather abrupt increase
in the rate of transpiration. An earlier
experiment (4) has shown this phenom-
ena to occur in cereal grasses. This ex-
periment was carried out with two varie-
ties of spring oats—XKherson and Illinois
30-2088 grown under normal long-day
conditions (13-15 hours of light). Since
spring oats are considered a long-day
plant, the present experiment was
planned to observe the behavior of spring
oats under short-day conditions.

The Kherson variety of spring oats
was used. They were grown under cul-
tural conditions similar to those in the
previous experiment. The pots were seed-
ed on Nov. 17, 1941, and the soil-moisture
levels were adjusted 15, 22.5, 30, 37.5
and 45 per cent. The plants received
natural day light that amounted to 9-12
hours of light per day. Samples of the
plants were taken periodically during
the growth period and the fresh tissue
was analyzed for vitamin C by titrating
with  2,6-dichlorophenolindophenol (4).
Other samples were dried and total nitro-
gen determined by the micro-Kjeldahl
method of Pregl (5). The results given
are the average of duplicate determina-
tions. At each sampling date, several
stems were dissected in order to study
the morphological changes of the grow-
ing point.

The previous experiment (4) had indi-
cated that under normal long growing
conditions spring oats will start to joint
about twenty-eight days after seeding.
At the jointing stage, the internodes
elongate and the growing point begins
floral differentiation. In the present ex-

periment, the jointing stage was never
attained and the growing point remained
in a vegetative condition. The number of
leaves formed under normal long-day
conditions is usually six or seven. In the
present experiment ten to twelve leaves
were formed by the plants grown at all
moisture levels except those growing in
the 15 per cent soil-moisture series which
formed seven or eight leaves.

The earlier experiment had demon-
strated that the jointing stage was ac-
companied by an abrupt increase in the
rate of transpiration. The plants in
the present experiment did not exhibit
this abrupt rise in transpiration. Dis-
section of the stem and an examination
of the growing point at the various sam-
pling dates showed no flower inception.

Burd (2), Bakhuyzen (1), and others
have shown that at the stage of flower
inception, plants undergo a change in
their internal water relationships. Tis-
sue analyses indicated a lower water
content and a higher percentage dry
weight. This tissue dehydration is ac-
companied by profound chemical changes
—minerals, insoluble protein, and reserve
polysaccharides are mobilized. The data
(table 1) for green and dry weights per
plant do not show evidence of tissue
dehydration noted in plants in a repro-
ductive condition.

Total nitrogen per plant and vitamin
C per plant increase during the growing
period of the plant. The highest total
nitrogen per plant was found in the
plants growing in the soil with 30 per
cent moisture. The highest vitamin C
per plant was found in the plants grow-
ing in the soil with 45 per cent moisture.
The best growth as indicated by green
and dry weight per plant was found in
the plants growing in the soil with 37.5
per cent moisture.

The data indicate that spring oats,
growing at different soil-moisture levels,
under short-day conditions remain in a
vegetative condition, and that their tis-
sues retain the chemical characteristies
typical of the preflowering stage.
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