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suggesting a relation
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tory (3. 7, 8) has shown some relations between the nutrient content ot
ocsts and the inorganic ions available to the plant. The present paper is
an extension of this work and was specitically designed to study the eftect
of increased and reduced amounts of potassium on the B vitamin and
inorganic composition of oats.

EXPERIMENTAL PROCELURE

wintok Oats, CI-3424, were the test plants studied. The details of
growing the plants will not be discussed since they have been reported
eisewhere (7). The seeds were germinated in pure quarts sand on
January 4, 1949, When the seedlings were ten days old, they were
transplanted into 4-inch glazed soil jars and were watered with their
respective nutrient solutions. The composition of the nutrient solutions
employed is listed in Table I.

TABLE 1
Composition of Nutrient Solutions'
TREATMENT K/12 K/6 H&A K 2K 5K
Na(l 24.6 2456 - 0 24.5 18.4 0.6
NaH.PO, 0.6 0 0 0 0 0
Ca(NO,), 5.0 5.0 5.0 5.0 5.0 5.0
MgSO0, 2.0 2.0 2.0 2.0 2.0 20
KNO. 0 0 5.0 6.0 5.0 5.0
NaNoO, 5.0 6.0 0 0 0 0
KH.PO, 0.5 1.0 1.0 1.0 1.0 1.0
KCl 0 0 0 0 8.0 24.0

! Ralt concentrations are reported in mlllimoles per liter.

The potassium concentration varied in the following manner: 1/13, 1/6,
1. 2. and 5 times that of the control solution. Sodium chloride was added
to produce the same osmotic pressure in all nutrfent solutions. All of the
solutions were based on Solution 1, Method B, of Hoagland and Arnon (5).
In addition to the regular control, another control which contained no
sodium chloride was employed in order that the resuits could be compared
with previous work of this and other laboratories. For the purpose of
this paper, the different treatments will be referred to in the following
manner: K/12, K/6, K, 2K, 5K, and the H & A control.

During the growing perlod, there was no difference noted between
treaiments with respect to color or size of leaves. The K/12 and K/
Xroups were smaller in size; however, they appeared to be healthy. The
plants receiving higher amounts of potassium compared very favorably
o the K and H & A treatments,

When the oats were ten weeks old, they were harvested fér inorganic
ttalvals and vitamin analysis. Preparation of the plants for analysis
:"‘ the same as previously described (7), and the hog kidney conjugase
der, Uded to hydrolyze the pteroylglutamic acid conjugates. Niacin was
Joy 'mined by the method of Krehl, Strong, and Elvehjem described by
M‘gj“’" (6). Pteroyigiutamic acid analyses were made using the metlind
. f‘_ablno'lu and Snell (10), and riboflavin, biotin, and calcium panto-

Ale were assayed by McCoy and Snyder's method (9).

ResuLrs Axp Discussion

ce;. /B¢ Tesults of the analyses are summarized in Table 1. The per-
po v Of potassium in the oats follows the ssme trend as the com-
ane é‘" of the nutrient solutions but not in the same ratio. The K/13
. K/8 plants contain approximately 1/12 and 1/6 of the of

~slum when compared to the control groups, but the 5K oats contain
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TABLE 11
Composition of Oats
TUEATHENT K/13 K/¢ H&A K 2K 5K ToS,
KLEMENTS 9 (DRY WEIGHT) .
K 66 100 643 601 789 1159 07 44
Y Ca .32 31 82 44 .36 .38 05 44
" Mg 40 38 .62 .38 .38 .56 04 44
N 366 250 250 251 230 232 A1 44
P 41 40 53 46 43 .36 03 42
VITAMINS (Y/GM. FRESH WEIGHT)
Niacin 68.11 17071 70.32 76.11 76.48 99.24 591 37
Ridoflavin 15.00 2158 11.14 13.02 13.11 1519 184 43
Pteroyiglutamic scid 659 7.00 577 6566 633 6.34 50 43
Bfotin - 52 .38 48 40 .39 .38 04 42

Ca Pantothenate 45.45 3262 35.77 32.14 3041 3038 173 39
only twice as much potassium as the K and H & A controls. Apparently
potassium does not affect the absorption of calcium and magnesium, but
it may affect the absorption of nitrogen. It can be seen that the K/12
plants contained 2.66 per cent nitrogen and the 5K group contained 2.22 per
cent nitrogen. From this, it appears that there is an inverse relation be
tween the absorption of potassium and the absorption of nitrogen. It should
be mentioned that the H & A control contained more calcium, magnesium,
and phosphorus than any of the other treatments. It appears that the
presence of sodium may have been responsible for this phenomenon. The
fact that the potassium content of the H & A group is higher than the K
plants would tend to substantiate this supposition.

The niacin content of the oats seemed to increase with increasing
amounts of potassium. While the only signiticant difference at the 5 per
oent level is in the 5K group. this trend is rather consistent. The ribofiavin
coutent did not show any particular relation between treatments, while
pteroyigiutamic acid was not affected by varying amounts of potassivm.
With the exception of the K/6 group, the biotin content’ appeared to decrease
as the potassium content increased. A similar relation can be seen with
respect to the caicium pantothenate and potassium treatments.

Generally speaking it appeared that potassium inversely affected the
absorption of nitrogen, but it had no effect on calcium and magnesium.
While the phosphorus content of the oats was the lowest in the 5K trest:
ment, it remained essentially the same in the remaining groups. Cov
sidering the vitamin coutent of the plants, increasing amounts of potassium
tended to increase the concentration of nilacin and decrease the biotin and
calcium pantothenate contents. Apparently riboflavin and pteroylglutamk
acid are unatfected by changes in potassium concentration in the nutriest
sebatrate. While these factors may be attributed to the effects of potassium.
1t could possibly be attributed to the effects of nitrogen. For example, the
‘n::.uﬁuu e:l‘d“ lngum mu.bn amount of absorption of nitrogen which 1':

e varia observed In the pl on.
conld the plant compositi

BraMany

- Ont plants were grown in sand culture with fi erent concentratioss
ot potaveium In the nutrient solution. Whes :;:::.“m :nro ten weals
old, they were harvested and amalysed for -potassium, calcium, magmesi s
Mirpgen, ph niscin, riboflavin, mmm;n acld, uou;. ::
Jowretoms of ‘altrogen. fs ‘the plant tiswses. It appears that biotts 184
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calcium pantothenate have an inverse relation to potassium in the nutrient
solution and that niacin has a direct relation to the potassium concentra-
tion. Riboflavin and pteroylgiutamic acid were not affected by varying
amounts of potassium.

The author would like to express his appreciation to the laboratory

statf of The Samuel Roberts Noble Foundation for assisting in much of the
routine work Involved in the experiment. .
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