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Effects of nitrogen starvation on Suaeda salsa from different habitats

LIU Ranran, SHI Weiwei, ZHANG Xiaodong, SONG Jie "
Shandong Provincial Key Laboratory of Plant Stress, College of Life Science, Shandong Normal University, Jinan 250014, China

Abstract: Suaeda salsa L. can grow in the intertidal zone, or on inland saline soils. After pretreatment with different
concentrations of nitrogen (0.3 and 5 mmol/L NO;-N) , seedlings of two S. salsa populations were watered with a nitrogen—
free nutrient solution (nitrogen starvation) at 200 mmol/L NaCl. After one or two weeks, the chlorophyll content and NO; ,
nitrate reductase ( NR) activity, photosynthetic oxygen evolution rate in leaves, and shoot and root dry weight were
measured. With 0.3 or 5 mmol/L NO;-N pretreatment, the NO; content in leaves from the intertidal population was higher
than from the inland population throughout the whole study. Nitrogen starvation decreased the chlorophyll content, NR
activity, and photosynthetic oxygen evolution rate in leaves from the inland population more severely than in the intertidal
population leaves. This was especially apparent when seedlings were pretreated with 0.3 mmol/L NO;-N. As for S. salsa
from inland saline soils, the root/shoot ratio decreased significantly after nitrogen starvation. However, nitrogen starvation
had no adverse effects on this ratio for the intertidal population after the pretreatment. The results suggest that S. salsa from
the intertidal zone has a higher capacity for NO; storage and nitrogen assimilation under low nitrogen conditions. As a result,
the intertidal population seedlings have a higher ability for NO;-N reutilization to maintain nitrogen metabolism and normal
photosynthesis. This indicates that S. salsa from the intertidal zone can better adapt to low nitrogen habitats as compared to

the inland population. These traits may affect the distribution of S. salsa in their natural saline environments.
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Fig.1 Effect of nitrogen starvation on the contents of chlorophyll in the leaves of two S. salsa populations
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Fig.2 Effect of nitrogen starvation on NO; content in the leaves of Fig.3 Effect of nitrogen starvation on NR activity in the leaves of

two S. salsa populations two S. salsa populations
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Fig.5 Effect of nitrogen starvation on shoot and root dry weight and root/shoot ratio of two S. salsa populations
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Table 1 Results of three-way ANOVA of physiological characteristics in two S. salsa populations after nitrogen starvation in relation to

populations, concentrations of nitrate nitrogen and time course of nitrogen starvation

B C
i A WARKEE DL
Traits Ha Concentrations Time course AXB AxC BxC AXBXC
raits Populations of nitrate of nitrogen
nitrogen starvation

ML 4 At _ < . s

T"K%d A 116.84 *** 306.39 " 554.35""" 0.02™ 4.5 25.2%*" 352"
Chlorophyll a content

MR b A . . P NS * NS NS
Chlorophyll b content 16.12 47.1 61.72 0.91 4.41 0.79 0.68
M4t (ath) i . . i
HERE (ath) A 622" 179.11 %" 296.46 """ 0.21% 10.49"* 10.14"* 2.19™
Chlorophyll (a+b) content

PR 3 it

113.38 312.99 371.8 14.61 14.06 153.43 3.95

NO;-content

i i i D T . .
#]ML_E%M 2.16™ 563.11 " 1099.67 *** 20.80 " 21.21"*" 470.21**" 32.41""
NR activity

piEy €L ES . o . ‘ s .

A 253.36 """ 3974.61 " 1569.69 *** 1.62™% 57.77""" 180.41 """ 0.46 """

Photosynthetic oxygen evolution rate
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