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Preliminary Study on Influence of Nitrogen Nutrition Stress and
Nitrogen Forms on Glucose Metabolism in Tobacco Seedlings

LIU Weizhi,JIA Hongfang, YIN Guining.,SHI Xiangdong, LIU Guoshun”

(College of Tobacco Science, Henan Agricultural University; Industry Key Lab. for Tobacco Cultivation,Zhengzhou 450002, China)

Abstract : In order to demonstrate the mechanism of nitrogen stress and different nitrogen forms on glucose
metabolism of tobacco seedlings,we used ‘Zhongyan 100’ as the material. Sand culture were adopted in the
normal supply of nitrogen (CK,NO,~ : NH, "™ =1 : 1),nitrogen deficiency (T,),single ammonium (T,)
and single nitrate (T;) of the four treatments. The contents of reducing sugar, total sugars,sucrose, starch
and the activities of glucose metabolism-related enzymes in functional leaves of tobacco plants were detec-
ted. Meanwhile, we analyzed the differences of key glucose metabolism genes (SUT1,INV,GBSSI, AG-
Pase) in roots,stems,leaves. The results showed that; (1) The total N in four treatments are T, >CK>T,
>T,. (2)The contents of sugar,total sugar,sucrose and starch in tobacco leaves of T, were increased sig-
nificantly (P<C0.05) compared with CK during early plant development; The amylase activity was signifi-
cantly reduced,however the invertase activity was different (P>>0. 05). The accumulation of starch in four
treatments are T, >T,>CK>T,. (3) The glucose metabolism gene expression showed that SUT1,INV,
AGPase,GBSSI were expressed significantly in T, ,T, and T, ,indicating that biosynthesis of grain starch
in T,,T, and T; were more active. Altogether,our data suggest that the accumulation of starch and nitro-

gen utilization rate are inversely proportional,and the SUT1 gene may be very important in starch biosyn-
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thesis under different nitrogen forms.
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Table 1 Test treatment program (mmol/L)
L NH; NO; KH, PO, K, S0, MgSO, » 7TH, O CaCly + 2H, O NH, Cl (NH4) 2SO, Ca(NO3)2 « 4H,O  Mg(NO;3),
Treatment
CK 1.25 1 1 0.75 1 0 0 0 0
T: 0 1 1 0.75 1 0 0 0 0
T, 0 1 1 0.75 1 0.5 1 0 0
Ts 0 1 1 0.25 0.25 0 0 0.75 0.5
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Fig. 1 Phenotype and total N content of tobacco under low
nitrogen and different forms of nitrogen forms and biomass
CK,T;,T;,T; stand for the normal supply of nitrogen
(NO3;~ # NH; " =1 : 1) ,nitrogen deficiency, single ammonium
and single nitrate treatments,respectively; The normal letters
indicate significant difference among treatments
at 0. 05 level; The same as below
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Fig. 2 Analysis of tobacco under low nitrogen and different forms of nitrogen reducing

sugar, total sugar,sucrose and starch contents
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Fig. 4 Analysis of leaf sugar metabolic key pathways of tobacco plant under different nitrogen forms
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