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The Influence of Glutamine Synthetase Inhibitors on Nitrogen Metabolism of
Tobacco Leaves during Senescence Period

WU Yunjie, YANG Tiezhao', ZHANG Xiaoquan
(Collage of Tobacco, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: By using the method of apoplast extraction and determination of enzymes related nitrogen metabolism, the influence of
Glufosinate (GS) inhibitor concentrations on nitrogen metabolism physiological indices of flue-cured tobacco varieties with two
nitrogen use efficiency were studied. The results show that GS inhibitors could inhibit GS activity of tobacco leaf during senescence,
reduce the ability of nitrogen assimilation, promote the degradation of nitrogen nutrient, induct the increasing of glutamate
dehydrogenase (GDH) activity and decreasing of nitrate reductase (NR) activity and promote accumulation of leaf NH,", increase
ammonia volatilization potential. These inhibition effects became more obvious with increasing GS inhibitor concentration.
Compared with high nitrogen efficiency varieties, low nitrogen efficiency varieties aged more rapidly and had a lower NH,"
accumulation and ammonia volatilization potential. There was significant difference between varieties. This shows that GS inhibitors
can accelerate leaf senescence and promote nitrogen degradation and transfer.
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Table I The influence of GS inhibitors concentrations on the GS, GDH and NR activities in tobacco leaves
/ / /
(nmol'mg”*min” FW) (nmol'mg”“min”"' FW) [ug (NOy)-g"h" FW]
40d 50 d 60d  70d 40d 50 d 60 d 70 d 40d 50d 60 d 70 d
100 0 6130C  45.18B 35.19B 26.23B 15727C  195.58D 188.40D 176.39D 3.02C 248C 1.87AB 1.29B
0.005% 5221D  34.18C 27.79C 20.23C 166.08B  231.29B 200.72C 19023C 251D 2.17D  138C  1.00C
0.01% 36.66E  25.52D 20.28D 14.95D  186.59A  248.13A 224.66B 211.84B 249D 2.09E  146C  1.03C
K326 0 104.48A 80.21A 57.46A 37.11A  141.73D  15691E 183.11D 174.53D 3.80A 3.32A  2.09A  1.60A
0.005% 73.00B  48.53B 33.07B 22.33BC  16242BC  195.32D 217.73B  208.06B 3.38B 2.67B  1.69B  1.22B
0.01% 4959D  36.20C 25.50C 18.95CD 183.52A  213.26D 242.23A 23123A 3.23C 2.70BC 1.70BC 127B
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Table 2 The influence of GS inhibitors concentrations on the concentration of ammonium,
soluble protein and total nitrogen in tobacco leaves
/(mmol-L™) /(mg-g”" FW) /% DW
40d 50d 60 d 70d 40d 50d 60 d 70d 40d 50d 60 d 70d
100 0 6.09C 45I1E 332D 2.71E 5.32C 4.33B 3.31B 2.34C 229B  2.02C 1.43B  0.96C
0.005% 6.60B  6.96C 5.00B  3.24D 5.27C 3.92C 2.87C 1.94D 228B 1.88D 1.22C 0.82D
0.01% 7.67A  7.13BC 5.16B 3.62C 5.03C 3.10D 2.33D 1.61E 2.17C 1.66E 1.12C  0.75D
K326 0 5.72D  5.22D 3.92 3.04D 7.16A 547A 4.39A 3.54C 2.63A 244A 2.08A 1.77A
0.005% 6.80B  7.43B 5.80A 4.18B 7.03B 4.67B 3.34B 2.48B 2.62A  2.30B 1.42B  1.06B
0.01% 7.62A  7.81A 6.02A  4.45A 6.74B 3.82C 2.93C 2.28C 2.57TA  2.01C 1.26C  0.94C
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Table 3 The influence of GS inhibitors concentrations upon the apoplastic NH, " concentration, pH and NH; compensation point in
tobacco leaves
NH,"  /(mmol-L™) pH J/(nmol'mol™), 25 °C
40d 50d 60d 70d 40d 50d 60 d 70d 40d 50d 60 d 70d
100 0 0.69C 0.98B 0.92D 0.69E 6.49BC 6.55B 6.44C 6.23B 17.63C 28.87C 21.21C  9.71C
0.005% 1.00B 1.00B 1.18C 1.00C 6.56B 6.57B 6.52B 6.27B 29.87B 32.41BC 32.33B  15.46B
0.01% 1.12A 1.33A°  1.39B 1.22B 6.68A 6.69A 6.57B 6.35A 44 83A 54.64A 43.15A  22.62A
K326 0 0.33E 0.53C  0.78E 0.89D 6.46C 6.54B 6.30D 6.13C 8.65E 15.18D 10.26D  8.04D
0.005% 0.42DE 0.93B 1.38B 1.06C 6.53BC  6.59B 6.36D 6.17C 11.90DE 30.15C 19.60C  10.66C
0.01% 0.51D 1.12B 1.65A 1.47A 6.56A 6.58A 6.36A 6.25B 1527CD  35.63B 31.46B  21.88A
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n
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