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In this research, we used a FUKUYUTAKA SEN1 line (Enrei type) and a
conventional line with the SEN1 gene (Peking type), and conducted three research projects: (1)
verification of the effect of the Enrei type on nitrogen fertilizer reduction, (2) the effect of the

Enrei type on seed yield, and (3) functional analysis of the SEN1 protein. As a result, it was

found that (1) the Enrei type showed the same growth as the Peking type even when nitrogen
fertilizer was reduced to half. In case (2), the nitrogen fixation enhanced SEN1 showed a tendency
to increase yield more than the Peking type in nitrogen poor condition. In (3), the higher
concentration of iron in the nodules of the Enrei type supported the possibility that the SEN1
protein is involved in iron transport.
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Relative growth of NILsat 28 days after inocul ation with B. diazoefficienswith KNOs. Each
graph is expressed as arelative value when the value of Peking type of 0% is 100. Rel ative shoot
length (a), relative shoot weight (b), relative root weight (c), relative nodule number (d), relative
nodule weight (e), relative ARA per plant (), and relative ARA per nodule weight (g). 0% of
Peking type and Enrei type; n = 10, 10. 50% of Peking type and Enrei type; n = 10, 10. 100% of
Peking type and Enrei type; n =9, 9, respectively. Error bars represent standard error (SE). *p <
0.05and **p < 0.01 by Student’s t-test.
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i shoot len, number of seedlings pods number of seed ield percentage to Fukuyutaka
year place planu'ng nitrogen content line L = v s 2
geusty) (cm) (/plant) (plant) (kg/a) (%)
Fukuyutaka 53.58 44.89 59.64a 2231a 100.00
6.0 kg/10a )
(100%) Peking type 52.50 46.39 49.20b 17.97b 80.55
i 4 47. 9.07 1.8 97.9
Saga Univ. 1429 pl 2 Enrei type 52.67 7.62 59.07 a 21.85a 5
Fukuyutaka 44.65b 45.52b 46.91b 17.72b 100.00
0.4 kg/10a )
2022 %) Peking type  46.87 a 48.72a 49.35b 18.39b 103.80
o
Enrei type 47.07 a 48.67 ab 54.75a 20.26 a 114.34
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Fukuyutaka 49.64 53.83 51.81b 29.78 b 100.00
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. . I8 1
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(D T. Hakoyama et al., The integral membrane protein SEN1 is required for symbiotic nitrogen
fixation in Lotus japonicus nodules. Plant Cell Physiol. 53: 225-236. (2012)

(2) E. M. Brear et al., GmVTL 1ais an iron transporter on the symbiosome membrane of soybean
with an important role in nitrogen fixation. New Phytologist 228: 667-681. (2020)
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