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Supplemental Nitrogen Fertilizer to Soybeans III. Effects on nitrogen fixation: Hiroshi NAKANO,
Iwao WATANABE and Kosei TABUCHI (National Agriculture Research Center, Tsukuba, Ibaraki 305, Japan)
Abstract : Effects of (NH,),SO, top-dressing at the flowering stage to soybeans were investigated in view of its
nitrogen fixation and assimilation. Possibility of estimating nitrogen fixation by time course measurement of C,
H, reduction assay was also examined with top-dressed soybeans. Soybeans were grown in soil-N free sand
culture. The integrated value over time course of C,H, reduction activity was calculated and fixed-N was
measured with a N isotope dilution technique. The conversion factor from C,H, reduction to nitrogen fixation
was determined as 1.05. Supplemental-N at flowering decreased C,H, reduction activity of soybeans grown in pot
with soil. This was mainly because nodule formation and nodule development were checked severely. Their
nitrogen fixation was estimated via C,H, reduction assay with the aforementioned conversion factor in the
soybeans top-dressed. Decrease of their nitrogen fixation was considerably high. The uptake of supplemental-N,
however, was larger than the decrease of nitrogen fixation due to top-dressing.This gap increased as increasing
the rate of supplemental-N. At the rate of 3.78 gN/plant, for instance, the uptake was 1.60 gN/plant in favorable
contrast to the decrease of fixed-N of 1.0 gN/plant. The increment in the sum of the fixed-N and absorbed
supplemental-N was nearly corresponded to that in the total assimilated-N in the soybeans top-dressed. Thus,
this quantitative analysis appeared to provide a good estimation of nitrogen fixation.

Key words : Acetylene reduction, Glycine max, **N, Nitrogen, Nitrogen fixation, Soybean, Top-dressing.
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Fig. 1. Time course measurement of C,H,
reduction activity in soybeans grown in
sand culture. Each point is the mean of 10
replicates in Fig. 1—Fig. 3.
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Table 1. Conversion factors for C,H, reduction and N, fixation in soybeans grown in sand culture.

Mgz:;g:jng C.H, reduction(A) N, fixation(B)** %éocr;g?a(/’%)
(C.H, m moles/plant) (N, m moles/plant)
9 July—16 July 0.640* 0.913 0.701
17 July— 3 Aug. 10.2 4.74 2.15
4 Aug.—15 Aug. 13.9 14 .4 0.965
16 Aug.—31 Aug. 12.2 15.1 0.808
Overall mean 36.9 35.2 1.05

* . Mean value calculated from the !N dilution of labeled ammonium sulfate in soybeans with 4

replicates grown in soil-N free sand culture.

** ! Value calculated from C,H, reduction activity at 9 July (35days after planting) and 16 July (42

days) in Fig.1.
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Fig. 2. Effects of N top-dressing at flowering
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Fig. 3. C,H, reduction activity in soybeans at
10 days after N top-dressing in soil culture
(Experiment 2).
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Table 2. Effects of N top-dressing at flowering stage on N assimilation, supplemental-N uptake and N,
fixation and on N distribution into pods in soybeans grown in soil culture (Experiment 2) .

Total assimilated-N*

Uptake of supplemental-N*

Rate of N D A Ab D b gstimated
L istribution mount sorption istribution xed-N**
application Amount T, pods (A) percentage  into pods (B) (A)+(B)
gN/plant gN/plant % gN/plant % % gN/plant %  gN/plant
0 4.18 80.7 0 0 0 2.37 (100) 2.37
0.64 3.74 79.7 0.327 51.5 86.2 2.29 (96.6) 2.62
1.27 4.16 80.0 0.645 50.7 87.0 2.00 (84.4) 2.65
2.54 4.38 81.1 1.07 42.1 87.3 1.69 (71.3) 2.76
3.82 4.31 75.8 1.60 41.9 85.0 1.40 (59.1) 3.00

* ! Each value is the mean of 4 replicates.

** * Value derived from C,H, reduction activity and the conversion factor. C,H, reduction activity was
measured at about 10 days intervals using 10 plants. Figure in parentheses indicates the percentage

to the value of no supplemental-N application.
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