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Effect of water-logging and nitrogen form on substrates of sugar and nitrogen
metabolism in maize (Zea mays L.) at seedling stage

ZHOU Zi-Qiang'?, WANG Fu-You', CHEN Jian-Fei', LIU Pan-Pan'?, ZHOU Yi', WANG Jian-Fei'

(1. College of Urban Construction and Environment, Anhui University of Science and Technology, Fengyang 233100, China;
2. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 219500, China)

Abstract The effects of water stress (water logging and non-water logging) and nitrogen forms (ammonium, nitrate and
mixture of both) on concentrations of substrates in sugar and nitrogen metabolism (including nitrate, soluble sugar, reducing
sugar and free amino acid) in roots, sheaths and stems, and leaves of maize at seedling stage were analyzed in a sand culture
experiment. The results showed that under non-water logging conditions, ammonium treated maize had the highest
concentration of soluble sugar and free amino acid in different parts of the plant. Dry biomass of different parts of
nitrate-treated maize plants was significantly lower than that of ammonium-treated plants. Root and leaf dry biomasses were
also significantly lower in ammonium-treated plants than plants treated with mixed nitrogen after seven days of water logging.
Water logging significantly reduced nitrate concentration in roots and leaves of nitrate-treated maize plants by 62.6% and
30.0%, respectively. Furthermore, water logging significantly increased soluble/reducing sugar and free amino acid
concentrations in roots, soluble/reducing sugar concentrations in sheaths and stems, and soluble sugar and free amino acid
concentrations in leaves of ammonium-fed plants. It, however, increased reducing sugar concentration in roots, sheaths and
stems and leaves, and free amino acid concentration in leaves of nitrate-fed plants. Ammonium rather than nitrate or mixed

nitrogen alleviated therefore the negative effects of water logging resulting from more substrates of sugar and nitrogen
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metabolism when ammonium was the solely form of nitrogen.
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Fig. 1 Effect of water-logging stress and nitrogen forms on the
dry weight of roots, stem and leaves biomass of maize seedling
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Table 1 Effects of water-logging stress and nitrogen forms on concentration of nitrate nitrogen, soluble sugar, reductive sugar and
free amino acid in root of maize seedling

Treatment Nitrate nitrogen (mg'g”"") Soluble sugar (mg-g™") Reductive sugar (mg'g™") Free amino acid (ug'g™")
NH;'-N 7.440.5¢ 25.0+1.7b 1.59£0.11b 21.7+0.8b
Non water-logging NO;™-N 79.7¢11.7a 16.143.0¢c 0.64+0.04d 17.0+1.1¢
stress NH, N +NO; "N 9.6+1.0¢ 16.8+1.9¢ 0.69+0.09¢d 18.5£0.9bc
NH,"-N 9.1+0.3¢ 42.8+0.5a 2.87+0.33a 30.642.6a
Water-logging NO;™-N 29.8+1.6b 16.6+1.1c 1.05+0.07¢ 18.9+3.4bc
stress NH,"-N +NO; -N 12241 3¢ 14.122.3¢ 0.74=0.01cd 22.7+0.2b
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Table 2  Effects of water-logging stress and nitrogen forms on concentration of nitrate nitrogen, soluble sugar,
reductive sugar and free amino acid in stem and sheath of maize seedling

Treatment Nitrate nitrogen (mg-g™)  Soluble sugar (mg-g”") Reductive sugar (mg'g”") Free amino acid (ug-g”")
NH,"-N 6.2+0.9¢ 22.5+2.0b 1.75+0.12bc 62.6x1.6a
Non W:‘:f;:g"gging NO;™-N 30.5+0.2b 15.942.9¢ 1.59+0.07¢ 22.0£2.6¢
NH,"-N +NO; -N 31.5+0.5b 15.243.5¢ 2.09+0.07bc 29.5+1.1d
NH,"-N 8.9+2.1¢c 38.2+1.7a 2.60+0.40a 48.6+0.0b
Wa‘zrt‘rg’sigmg NO; "N 59.5+1.9a 16.4+3.9¢ 2.23+0.22ab 26.6+0.2d
NH,"-N +NO;-N 31.7+0.5b 16.3+3.1¢c 1.71+0.15¢ 39.0+0.1c
x3 BHEPEBMEESHERERMATALE. HSAMESaERI BN

Table 3  Effects of water-logging stress and nitrogen forms on concentration of nitrate nitrogen, soluble sugar,
reductive sugar and free amino acid in leaves of maize seedling

Treatment Nitrate nitrogen (mg'g”') ~ Soluble sugar (mg-g™") Reductive sugar (mg'g™') Free amino acid (pg'g™)
NH,"-N 10.5+0.6¢ 16.5+1.6b 1.61+0.05a 41.5£2.5b
Non Wast;;l;’ggmg NO;™-N 36.122.92 11.820.7c 1.0820.12¢ 22.9+1.2d
NH,"-N +NO; -N 14.3+1.4¢ 11.742.1¢ 1.2440.13bc 25.3+0.8d
NH4'-N 9.8+0.8¢ 27.4+3.1a 1.47+0.10ab 47.5+1.5a
Wa“’srt’rg’s%gmg NO; N 25.3+3.0b 12.1+1.0¢ 1.33£0.07b 24.9+0.3d
NH;"-N +NO;-N 13.7+1.0c 16.2+1.3b 1.0940.09¢ 37.241.2¢
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