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Studies on Varietal Differences in Growth, Nodulation and
Nitrogen Fixation in Soybeans, Glycine max (L.) Merrill.

[lI. Relationships between Nitrogen Fixation Activity
and Nitrogen Content of Plant Organs
during Grain Filling Period

Seok Dong Kim*, Junji Ishizuka** and Rae Kyeong Park®*

ABSTRACT

Five soybean varieties of two early maturing ; Karikei 73 and ss 79168, and three late maturing . Tohoku
76, Baegunkong and Jangbaegkong were used and evaluated in the study. Of the varieties examined, Karikei
73 was characterized by the delayed leaf senescence.

To investigate the periodical trends of nitrogen in plant organs and their roles to the nitrogen fixing activity
of root nodules, the concentrations of nitrogen in plant organs during the grain filling period were measured.

High positive correlation was recognized between the amount of nitrogen in plant parts and p-ARA,
suggesting the higher the activity of nitrogen fixation the greater the amount of nitrogen in plant. But the
relationship between the concentration of nitrogen in plant and s~ARA was positive at R4, but negative at R6.
This was inferred that the high concentration of nitrogen at R4 gave accelerating effects on s-ARA by
increasing the activity of photosynthesis in leaf-blades, while the reduced activity of photosynthesis in leaf
-blades at R6 resulted in continued degradation of nitrogenous compounds in plant, and then high concentration
of nitrogen in plants brought reduced supply of sugars to nodules.
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Tahle 1. Relationships between specific acetylene reducing activity(s~ARA), and acetylene reducing activity

per pot(p-ARA) and the concentration of, as well as the amounts of nitrogen in the plant organs

and root nodules in soybeans.

Correlation Correlation coefficient 1/
between Organ R4-R4.5 R6 R7-R7.5
s-ARA — Nodule 0.098 -0.272 0.530*
Nitrogen Root 0.489* -0.092 0.388
concentration in Stem 0.079 -0.379 0.5622**
each organ Leaf 0.805*** -0.429 0.483*
Pod 0.547* -0.023 —0.443
Grain - -0.031 0.533*
p-ARA - Nodule 0.717*** 0.708*** 0.183
Nitrogen Root 0.658** 0.633°** -0.825***
amount in Stem 0.575** 0.706"** —0.404
each organ Leaf 0.641°* 0.779*** -0.719***
Pod 0.598°** 0.690°** -0.762***
Grain - 0.691°** -0.800°**

1/ °, **and *** significant at 5%, 1% and 0.1% levels, respectively.
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