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Effects of drought stress on the stoichiometric characteristics in different organs of three
shrub species. CHEN Jiaqui' WANG Guodiang' > MENG Min' WANG Run-chao' ( 'Institute

of Soil and Water Conservation Northwest A&F University Yangling 712100  Shannxi

China;

*Institute of Soil and Water Conservation —Chinese Academy of Sciences and Ministry of Water

Resource  Yangling 712100 Shannxi China) .

Abstract: In order to explore how water stress affects the stoichiometric characteristics in leaves

stems very fine roots (0—1 mm) fine roots ( 1-2 mm) and thick roots ( >2 mm) of three shrub
species we studied the effects of three water treatments ( 75£5) % (55+5) % and ( 35+5) % of
field water capacity ( FC)  on the stoichiometric characteristics of different organs of Syringa obla—

ta Rosa xanthina and Forsythia suspensa in a pot experiment. The results showed that there were

significant differences in nitrogen ( N) and phosphorus ( P) contents C:N C:P and N: P of the

same organ among the three species. With the intensification of drought stress there was no signifi-

cant change of C content in all organs of the three species. The N content increased in leaves but

decreased gradually in stems. The N content in very fine roots and fine roots increased first and then

decreased. The P content decreased in leaves and stems while increased first and then decreased in

very fine roots and fine roots. Under drought stress leaf C: N decreased C: P and N: P of leaf and

stem increased. There was the strongest effect of drought stress on the C: N of very fine roots and
C: P and N: P of leaves. There was the least effect of drought stress on C: N N: P of thick roots and
C: P of very fine roots. There was no significant correlation between the contents of C N in soil and

the contents of C N and P in shrub organs but soil P content was significantly correlated with the

contents of C N and P in leaves and roots. It was concluded that the relative P limitation in soil

was the most important factor affecting the stoichiometric characteristics of shrub organs. Drought
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had different effects on the stoichiometry of different organs in different shrub species. The stoichio-

metry of leaves and very fine roots was more sensitive to drought stress than that of other organs.

Drought might affect the stoichiometric characteristics especially related to P in different organs of

shrubs

mainly by affecting plant absorption of soil P and its distribution in different organs.

Key words: drought stress; organ; stoichiometric characteristics.
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Fig.1 C N and P contents and stoichiometric ratio in different organs of three shrubs.
I: Syringa oblata; 1I: Rosa xanthina; 1lI: Forsythia suspensa. L: Leaf; S: Stem; WR: Whole root; VR: Very

Thick root.

The same below.

fine root; FR: Fine root; TR:

different species at 0.05 level.

( P<0.05) Different letters meant significant difference among
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1 N C.N.P 3 (F )
Table 1 Three-way ANOVA on the effects of drought stress level plant species and organ on C N P contents and stoichio—
metric ratio of shrubs ( F value)

C N P C:N C:P N:P
T 76.177* 1791.77%* 41.91%* 814.32%* 159.69* * 364.01**
D 0.85 1.66 4.09" 7.51%* 0.57 12.03**
0 132.99%* 281.24%* 127.24%* 28.99** 209.39%* 20.83**
OxD 3.47%% 6.13** 3.74%* 3.00%* 4.43%* 8.26™ *
DXT 0.67 1.96 2.35 8.95%* 5.98** 3.84%
OxT 18.36* * 60.92* * 6.11%* 40.39%* 17.88** 12.55**
OxDxT 1.18 4.56** 1.19 3.18** 3.23%% 1.86"
* P<0.05; * % P<0.01. The same below. T: Plant type; D: Drought stress level; O: Organ.

2 3 C.N.P

Fig.2 C N and P contents in different organs of three shrubs under different drought stress levels.
AD: (75+5) % FC Normal water of ( 75+5) % FC; MD: (55+5) % FC Mild drought stress of ( 55£5) % FC; SD:

The same below.

(35+5) % FC Severe drought stress of ( 35+5) % FC.

C N 3 C > > ;

p o 3 C:N.C:P.N:P
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Table 2 Correlation coefficients of stoichiometry between leaf stem root of three shrubs and soil
Soil
Plant C N P C:N C:P N:P
C Leaf 0.087 0.146 -0.769* * -0.073 0.603* * 0.709* *
Stem 0.504** -0.117 0.095 0.489* * 0.197 -0.187
Root 0.441" -0.010 -0.807** 0.290 0.783** 0.6417*
N Leaf -0.317 -0.125 0.901** -0.138 -0.794** -0.784**
Stem -0.297 -0.129 0.845%* -0.117 -0.761** -0.737**
Root -0.294 -0.232 0.919** -0.041 -0.801"* -0.850"*
p Leaf -0.122 -0.169 0.596* * -0.002 -0.495** -0.572**
Stem -0.007 -0.067 0.322 0.021 -0.264 -0.285
Root -0.314 -0.159 0.701** -0.113 -0.676** -0.628**
3 3 C:N.C:P.\N:P
Fig.3 C:N C:P and N: P in different organs of three shrubs under different drought stress levels.
51.76 ~ 1003. 89, 186. 44 ~ C:N
1039.49.0.43 ~6.05. 3 24.0% 9.6%;C : P
N C:N 53.8% 4.3%;
C:N C:N N:P 72.3%
;o C:P 0.9% .
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