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Relationship between Lipid and Flag Leaf Senescence Induced by Low Nitro-
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Abstract: Nitrogen (N) deficiency induces flag leaf senescence at the grain-filling stage of wheat resulting in yield decrease. In
this study, we carried out a field experiment to investigate the relationship between N-deficiency-induced flag leaf senescence and
lipid change using wheat variety ‘Changhan 58’. Under the low-N (120 kg ha™') condition, the photosynthetic rate, chlorophyll
content, total N content, and contents of all lipid components of flag leaf at 14 days after flowering were significantly lower than
those under normal-N (180 kg ha™") condition, while the DGDG/MGDG ratio in low-N treatment increased. The content of un-
saturated fatty acids, such as C18:3 and C18:2 decreased significantly, whereas the contents of saturated fatty acids, such as C16:0,
increased significantly, leading to the reduction of index of unsaturated double bounds. In addition, thylakoid protein packing
density also decreased under N-deficiency condition. These results indicate that N-deficiency-induced leaf senescence is charac-
terized with lipid degradation and components changes, which result in negative effects on reductions of membrane permeability,
chlorophyll content and photosynthetic rate. Simultaneously, the DGDG/MGDG ratio of plants is adjusted in response to N defi-
ciency to alleviate damages of membrane function caused bby lipid degradation.
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Fig.3 Effects of nitrogen deficiency on lipid content (A) and DGDG/MGDG ratio (B) in wheat leaves
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MGDG: monogalactosyldiacylglycerol; DGDG: digalactosyldiacylglycerol; PL: phospholipid. Columns represent mean + SE (n = 3) and
different letters above columns mean significant difference between NN and LN treatments (P < 0.05).
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Fig. 4 Effects of nitrogen deficiency on main fatty acid compositions of various lipids in wheat leaves
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A: fatty acid compositions of monogalactosyldiacylglycerol; DGDG: fatty acid compositions of digalactosyldiacylglycerol; PL: fatty acid
compositions of phospholipid; D: fatty acid compositions of total lipids. Columns represent mean + SE (n = 3) and different letters above

columns mean significant difference among fatty acid compositions (P < 0.05).
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