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Studies on the Nutritional Physiology of Soybean.

6. Variation of Potassium at the Various Position of Leaf on the Main Stem.

Lee, Sun Hi and Yong Hee Kang
(Department of Biology, Yonsei University)

Abstraet

The effect of potassium metabolism on the soybean leaves was studied with compa-
rison of other elements during the successive growing period. The results were as
follows;

1. The percentage of potassium content showed remarkable increase not only in the
first compound leaf at a stage which was growing vigorously and producing new leaves,
but also in the fifth compound leaf at a stage which was taking a active metabolism
of nitrogen and carbohydrate hut not proglucing new leaves. However, the percentage
of potassium content was decreased in the‘ second compound leaf than in the first one.
Such a result could be regarded ag & potassium removal from mature leaves into
immature and flowing out from stoma through respiration. During the pod-development
the percentage of potassium content in the soybsan leaf was decreased.

2. If nitrogen, phosphorus and potassium were added excessively in the nutrient
solution, the percentage of potassium content in the soybean leaf had increased. The
effects of these elements showed a remarkable increase in the excessive plot of nitrogen
than in that of phosphorus. At eatly stage the redtarded effect of phosphorus on the
growth of sovhbean could be covered by potassium, however, at late stage it could not.

The growth of soybean plant was much more inhibited by potassium, compared with
nitrogen and phosphorus. Wew leaves could not be produced in the potassium deficlent
soybean plant after the third compound leaf. The normal growth of soybean plant
could not be chserved if only one element was excessively added to the culture solu-
tion, compared with the deficiency of other two elements.
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Fig. 1—1. Total contents and amounts of potassium
on the soybean leaf grown
nutrient solution.

in complete

1;Adult leaf, 2;1st compound leaf, 3;2nd compo-
lund leaf, 4;3rd lcompound leaf, 5:;4th compond
leaf, 6;leaf at the period of pod formation.
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Fig. 1—2. Total contents and amounts of potass-
ium on the nitrogen deficient soybean leaf,
1;Adult leaf, 2;1st compound leaf, 3;2nd compo-
und leaf, 4:3rd compound leaf, 5:;5th compound
leaf, 6;leaf at the period of pod formation.
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Fig. 1—8. Total contents and amounts of potass-
ium on the nitrogen excess soybean leaf.
1; Adult leaf, 2; Istcompound leaf, 3;2nd compo-
und leaf, 4; 3rd compound leaf, 5; 5th compound
leaf, 6; leaf at the period of pod formation.
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Fig. 1—4. Total contents and amounts of potass-

ium on the phosphorus deficient soybean leaf.

1; Adult leaf, 2; I1st compound leaf, 3; 2nd

compound leaf, 4; 3rd compound leaf, 5; 5th compo-
-und leaf, 6; leaf at the period of pod formation.
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Fig. 1--5. Total contents and amounts of potass-

inm on the phogphorus excess soybean leaf.

1; Adult leaf, 2; Ist compound Ileaf, 3; 2nd

compound leaf, 4; 3rd compound leaf, 5; 5th compo-
und leaf, 6; leaf at the period of pod formation.
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Fig. 1—6. Total contents and amounts of potass-
ium on the potassium deficient soybean leaf.

1; Adult leaf, 2; lst compound leaf, 3; 2nd

compound leaf, 4; 3rd compound leaf, 5; 5th compo-
und leaf, 6; leaf at the period of pod formation.
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Fig. 1--7. Total contents and amounts of potassium Fig. 1—9. Total contents and amounts of potass-
on the potassium excess soybean leaf. ium on the phosphorus and potassium excess
1; Adult leaf, 2; 1st compound leaf, 3; 2nd soybean leaf.
compound leaf, 4; 3rd compound leaf, 5; 5th compo- 1; Adult leaf. 2; 1st compound leaf, 3; 2nd
und leaf, 8; leaf at the period of pod formation. compound leaf, 4; 3rd compound leaf, 5; 5th compo-
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Fig. 1—g. Total contents and amounts of potass- Fig. 1—10. Total contents and amounts of potass-
ium on the phosphorus and potassium deficient ium on the nitrogen excess and phosph orus-
soybean leaf. potassium deficient soybean leaf.
1; Adult leaf, 2; Ist compound leaf, 3; 2nd 1; Adult leaf, 2; lst compound Ileaf, 3; 2nd
compound leaf, 4; 3rd compound leaf, 5; 5th compo- compound leaf, 4; 3rd compound leaf, 5; 5th compo-

und leaf 6; leaf atthe period of pod formation.

und leaf, 6; leaf at the period of pod formation.

und leaf, 6; leaf at the period of formation.
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Fig. 1--11. Total contents and amounts of potass-
jum on the potassium excess and nitrogen-
phosphorus deficient soybean leaf.

1: Adult leaf, 2; 1st compound leaf, 3: 2nd
compound leaf, 4; 3rd compound Jeaf, 5; 5th compo-
und leaf, 6: leaf at the period of pod formation.
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Fig. 1—12. Total contents and amounts of potass-
ium on the phosphorus excess and nitro-
potassium deficient soybean leaf.-

1; Adult leaf, 2; 1st compound leaf, 3; 2nd
compound leaf, 4; 3rd compound leaf, 5; 5th compo-
und leaf, 6; leaf at the period of pod formation.
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Fig, 2—1. Total contents and amounts Of-potassium on the adult leaf of the soyhean.

I; Control, 2; nitrogen deficiency, 3; nitrogen excess, 4; phosphorus deficiency,
5; phosphorus excess, 6; potassium deficlency, 7: potassium excess, 8: phesphorus-
potassium deficiency, 9:phosphorus-potassium excess, 10;nitrogen excess, phosphorus-
potassium deficiency, 11;potassium excess, nitrogen-phosphorus deficiency, 12; phosph-
orus excess, nitrogen-potassium deficiency.
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Fig. 2—2. Total contents and amouts of potassium on the 1st compound leaf of soybeasn.

1; Control, 2: nitrogen deficiency, 8; nitrogen excess, 4; phosphorus deficiency,
5; phosphorus excess, 6; potassium deficiency, 7: potassium excess, 8; phosphorus-
potassium deficiency, §; phosphorus-potassium excess, 10; nitrogen excess, phosphorus-
potassium deficiency, 11; potassium excess, nitrogen-phosphorus deficiency, 12; phosp-
horus excess, nitrogen-potassium deficiency.
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Fig. 2—3. Total contents and amounts of potassium on 2nd compound leaf of the soybean.
1; Control, 2; nitrogen deficiency, 3; nitrogen excess, 4; phosphorus deficiency,
5; phosphorus excess, 6; potassium deficiency, 7; potassium excess, 8; phosphorus-
potagsium deficiency, §; phosphorus-potassium excess, 10; nitrogen excess, phosphorus-

potassium deficiency, 11; potassium excess, nitrogen-phosphorus deficiency, 12;phosp-
horus excess, nitrogen-phosphorus deficiency.
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¥ig. 2—4. Total contents amounts of potassium on the 3rd compound leaf cf the sovhean

1; Control, 2; nitrogen deficiency, 3: nitrogen excess, 4: phosphorus deficiency,

5; phosphorus excess, 6: potassium deficiency, 7; potassium excess, 8; phosphorus

potassium deficiency, 9; phcsphorus-potassium excess, 10: nitrogen excess, phosphorus-

potassium deficiency, 11; potassium excess, nitrogen-phosphorus deficiency, 12; phosph-
rous excess, nitrogen-potassium deficiency.
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Fig. 2—5. Total contents and amounts of potassium on the 5th compound leaf of the soybean..

1; Control, 2; nitrogen deficiency, 3; nitrogen excess, 4; phosphorus deficiency,
5; phosphorus excess, 6; potassium deficiency, 7; potassium excess, 8; phosphorts-
potassium deficiency, 9; phesphorus-potassium excess, 10; nitrogen excess, phosphorus-
potassium deficiency, 11; potassium excess, nitrogen-phcsphorus deficiency, 12;phosph-
orus excess, nitrogen-potassium deficiency,
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Fig. 2—6. Total contents and amounts of potassium on the soybean leaf at the pe11od of pod
formation. '

phosphorus deficiency,
7; potassium excess, §; phosphorus-

potassium deficiency, 9; phosphorus-potassium excess, 10; nitrogen excess, phosphorus-

potassium deficiency, 11;potassium excess, nitrogen-phosphorus deficiency, 12;

ium excess, nitrogen-potassium deficiency.
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