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Effects of Drought Stress on Nitrogen Uptake and Utilization of Malus hupehensis
at Different Growth Stages

SONG Zhi-juan,MA Zheng-yan,QI Jian-guo,ZOU Yang-jun, LI Ming-jun”
(College of Horticulture s Northwest A& F University ,Yangling 712100, Shaanxi yChina)

Abstract ; The effects of drought stress on nitrogen absorption and utilization efficiency of Malus hupeheusis
(a kind of rootstock of for apple production) at different growth stages were studied. One-year-old potted
M. hupeheusis was used as materials. Two treatments of drought stress were set up by controlling the wa-
ter capacity two weeks in advance before fertilization and maintaining the maximum water capacity of
45% —55% of basin soil. The normal water supply (control) was carried out by maintaining the maximum
water capacity of 75% —85% of basin soil. The " N labeled urea was used as nitrogen source and 1.0 g "N
labeled urea was applied at four growth stages on April 10,May 10,July 10 and September 10,respectively.
The effects of drought stress on nitrogen content, Ndff (Nitrogen derived from fertilizer) value of each or-
gan,'°N distribution rate, utilization rate and gene expression level of nitrogen transport and metabolism in
M. hupeheusis seedlings during four growth stages were analyzed. The main results showed that 1) com-
pared with the control,drought stress reduced the nitrogen content of the plant,N absorption and transport
capacity of various organs and N use efficiency decreased in the four growth stages,and the decrease was

most significant in July. Nitrogen content of plant decreased by 27. 0% ., Ndff values of root,stem and leaf
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decreased by 23%,35% and 40% , respectively, and nitrogen use efficiency decreased by 42%. 2) Under

drought stress,nitrogen distribution in various organs transferred from aboveground part to underground

part,and the plant growth center was preferred. 3) Under drought stress,the nitrogen uptake ability of the

roots reduced: firstly,the expression level of nitrogen transporter gene DUR was down-regulated, which

decreased the absorption; secondly,the expression levels of nitrogen assimilation metabolism-related genes

NR.GDH2,GS,NADH-GOGAT and FD -GOGAT were down-regulated, which resulted in inhibition of

nitrogen assimilation.
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M. hupeheusis at different growth stages
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Fig. 2 Effects of drought stress on N j; of various organs of M. hupehensis at different growth stages
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Fig.5 Effects of drought stress on the expression of nitrogen— related genes in roots of M. hupehensis in different growth stages
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