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urea using the Richards function and investigation of

Effects of the Sigmoidal Releasing-Types of Coated
Urea Fertilizer on Soybean Cultivation

Yoshihiko Takahashi, Toru Tsuchida, Norikuni Ohtake* and Takuji Ohyama*
(Niigata Crop Res. Cent., *Fac. Agric., Niigata Univ.)

We analyzed the characteristics of nitrogen fixation by the root nodules of soybean plant by the relative
ureide method in a field experiment from 1990 to 1994. Based on the results, we used the sigmoidal types of
coated urea slow release N fertilizer in which nitrogen release starts at a one- or two-month period after
application, in upland field converted from paddy field in 2001. Basal or top dressing of selected coated urea
fertilizers of two types were effective in increasing soybean yields. Two kinds of the coated urea started to
release N after the R3 stage, and they did not inhibit nitrogen fixation by the root nodules.

1) It was confirmed that the relative dependence on nitrogen fixation by soybean root nodules follows
a hyperbolic curve with the maximum at the R3 stage. The sensitivity of the root nodules to the NO,~ seemed
to be obvious until the R3 stage, but after the R3 stage, nitrate absorption appeared to be beneficial to
maintain nitrogen fixation activity through promoting photosynthetic activity. Therefore, the fertilizer
nitrogen supply after the R3 stage harmonizes with the nitrogen fixation of root nodules.

2) Sigmoidal releasing-type coated urea (CUS), which starts to release fertilizer nitrogen after R3 stage,
was adopted. CUS120 was suitable for basal application and CUS60 for top-dressing. To select a type, we
simulated the soil temperature at fertilization depth.

3) Neither the CUS120 basal application nor the CUS60 top-dressing depressed the nitrogen fixation. In
both CUS treatments, degradation of the leaf chlorophyll was restrained in the maturing stage. The seed yield
in the CUSI20 treatment increased by more than 10% above the control, and in the CUS60 treatment,
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increased by 19% more than the control (439 g m~2). Moreover, no decline in the seed quahty was observed o
in e1ther CUS treatment. )

4) The top dressing of CUS60 fertilizer was applied in a farmer’s f1e1d The seed yield of CUSGO
top-dressing achieved 449 g m~2, or 21% over the conventional field (370 g m~2). Still more promisingly, crude .
protein of seeds in the CUS60 treatment increased, compared with that for the conventlonal field.

Key wora’s coated urea, N, fixation, soybean . .
(Jpn. J. Soil Sci. Plant Nutr., 74, 55-60, 2003)
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