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Effects of Nitrogen Application on Selenium Uptake, Translocation and

Distribution in Winter Wheat

CHEN Yu-peng'”, PENG Qin', LIANG Dong-li'"** |SONG Wei-wei', LEI Ling-ming', YU Da-song'

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant
Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling 712100, China; 3. College of Urban and
Rural Construction, Shanxi Agricultural University, Taigu 030801, China)

Abstract: In order to better understand the effects of nitrogen application on accumulation, translocation and distribution of selenium in
winter wheat and to provide theoretical reference for reasonable nitrogen application and increasing selenium content of grains. A pot
experiment was carried out under greenhouse conditions with Sel (0.74 mg-kg™") or Se2 (2.60 mg-kg™") levels of selenium, and
each Se treatment was supplied with NI (100 mg-kg™ ) or N2 (200 mg-kg™' ) levels of nitrogen, respectively. Selenium
concentrations and biomass amounts of different parts of wheat were determined at jointing and maturity stage. The results showed that
grain yield increased with increasing nitrogen levels by 13.2% and 24.0% in Sel and Se2 treatment, respectively. Regardless of N
rate, Se concentration of wheat increased with raising Se amended rate (P <0.01). Increasing nitrogen application could promote Se
uptake of root and thus increase the selenium concentration of wheat grains and leaves, which was greater in Sel treatment than in Se2
treatments. Se concentrations in wheat grain increased by 22. 6% and 12. 1% with the increasing N application rate in low and high Se
treatment, respectively. The distribution ratios of Se in each organ ranked the same as BCFs, following the order of leaf > grain > glume
>root. Increasing N fertilization increased the distribution ratio of Se in grains by 11.1% and 25.9% in low and high selenate
treatments , respectively. High nitrogen fertilization could promote uptake and translocation of Se in wheat under low Se conditions, and
improve Se use efficiency as well in the agricultural production.

Key words :nitrogen; selenium; wheat; accumulation; transportation; distribution
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Fig. 2 Effects of N and Se combined fertilization on wheat Se concentrations
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Table 1  Effects of N fertilization on bioconcentration factors and translocation factor of Se in winter wheat
) BCF, TF,,
e EiT FE Bk i Ty Ty
Sel NI 43.38 £3.24a" —2 — 24.17 +1.96a 1.79 £0.09a —
e N2 60.99 +5.62b — — 30.63 +2.61b 1.99 +£0. 16a —
Se2 NI 207.12 +15.56¢ — — 60.04 +4.27¢c 3.45+0.27b —
N2 233.73 +21.69d — — 64.80 £5.72¢ 3.61 £0.31b —
Sel NI 59.56 +5.61a 45.54 +4.18a 28.02 +3.41a 24.70 +1.48a 2.41 +0.38a 0.76 £0.15a
e N2 79.39 +7.14b 60.70 £6.50b 28.93 +3.77a 30.17 £1.43b 2.63 +0.27ab 0.76 £0.08a
Se2 NI 254.79 £15.9¢ 144.90 £9.58¢c  120.43 +£8.16b 94.30 +8.29¢ 2.70 +0.40ab 0.57 £0.16b
N2 318.50 £20.9d 184.05 +10.2d  128.20 +14.4b  114.52 £10.4d 2.78 +0.33b 0.58 +0.05b
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Fig. 3 Effects of N fertilization on Se distribution of wheat
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