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Abstract: The melting of glaciers as a result of continued global warming is raising sea levels and further affecting
groundwater levels and soil water and salt conditions in coastal wetlands. In recent years, studies on ecological stoichiometry
have increased rapidly. Relationships between ecological stoichiometry indicators of plants and soils have been widely
investigated. Understanding the ecological response strategies of plants to soil water and salt environment in coastal wetland
could provide important theoretical basis for the protection and restoration of coastal wetland vegetation. Therefore, the
dominant plant Phragmites australis in coastal wetland was selected as the research object. By investigating the leaf C/N/P

stoichiometric characteristics of Phragmites australias and soil under different groundwater levels in the Yellow River Delta,
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this study analyzed the coupling relationship between the stoichiometric characteristics of Phragmites australias and soil
environmental factors. The results showed that: (1) During the growing season, both the leaf N content and leaf N/P of
Phragmites australias showed a decreasing trend. In the middle of the growing season, the leaf N/P ratio of Phragmites
australias was between 14 and 16, indicating that the growth of Phragmites ausiralias in this area was jointly limited by N
and P. The soil C, N, P content and N/P in the Phragmites australias community all showed a decrease trend from the
surface to the bottom of soil profile. The soil C and N content in the Phragmites australias community was significantly lower
than the average soil C and N content within China. However, the soil P content is relatively close to the average soil P
content within China, indicating that the soil N content in this region is relatively lacking, while the P content is relatively
abundant. Correlation analysis showed that there was a highly significant positive correlation between leaf C content and soil
N content ( P<0.01), and a significant negative correlation between leaf N content and groundwater level ( P<0.05). There
was a significant positive correlation between leaf P content and soil conductivity ( P<0.05). There were significant or
extremely significant correlations between leaf P content and soil element content (C, N or P), and there were also
significant correlations between leaf element ratio (C/P or N/P) and soil element content (C, N or P). Redundancy
analysis showed that the explanatory power of environmental factors for the first axis could reach 73.22%. Correlation
analysis combined with redundancy analysis indicated that soil P content, soil N content, soil conductivity, and
groundwater level were important driving factors affecting the ecological stoichiometric characteristics of Phragmites

australias.

Key Words: Yellow River Delta; Phragmites australis; stoichiometry; soil environmental factors; leaf
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A E 13 FHELGTERARHE AN B A K R P 25 B VR B AL B A 7 3 A, B FE 5 A SmxSm,
I [ RAERE T 39 1, ZERRIFHE T INR H AR Sem KA 3m 1Y PVC R R bR 7K KA W8I A1
FERIULIH: , PVC & K0 A 0.5mm FLRZPM A EE 78 5—10 H ARG H ), 8 I A 258 5 Ho T 7K
AF (CBoR AR LR B LAAfE R R ) | ISR A B I e b S K 9 4L (Total dissolved solid , TDS) A9 4%
B2 BEAFEL N FTA R 5—10 A 83T /KO S R RS LB S E I E I N 3% 1 FiR,

[FAET 5—10 H & A ryrh i) 7e 45 e A7 N BEHLEEBE AR R 47 1 P 2B AR, SR = 25 AfL R v A e i
FHE 500g ZE4 T C N P TR MHTINE , AR ZEN 8 H 4y, 76 L iR [ FE J7 N R I 8l R 48 - 4F
FEBREE A 0—5em 5—10em ,10—20cm ,20—40cm, FEHLRFE B & 3 AN E A, & F Z AR Z R HHR G 15
JatER 1 AMEEREN, BIEFERIIE C NP S8 K Ca Mg S IICE & &, DU HIEH R K4+
e SR BIE AR 1 PR,

F1 BFREEEEM TR TUERTEFHBESE

Table 1 The groundwater level, total dissolved solids and soil conductivity of different transects

LT e R AR ARG L
Transect number Soil conductivity/ (ms/cm) Groundwater level/cm TDS of groundwater/( g/L)
1 3.03 -84.11 46.67
2 2.86 -80.25 41.07
3 2.02 -86.60 78.71
4 2.76 -72.34 38.42
5 2.58 -47.75 23.60
6 2.04 -47.14 49.43
7 2.28 -56.54 31.36
8 2.75 -93.63 25.89
9 1.95 -72.23 29.28
10 2.56 ~75.63 23.05
11 2.40 -51.86 35.54
12 1.66 ~73.81 43.00
13 1.70 -92.58 32.25

L L T %N 8 A1y 0—40cm 1A )2 S RAGF-HME, M T /KN EIEFS 9 5—10 H bR KA 19 F- 3948, #o ~ KB 1L
PHEFE 2 5—10 A HUT /K0 0B F-24{H ; TDS : H T /K5 AL Total dissolved solid
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Fig.1 Monthly dynamic of the stoichiometric characteristics of Phragmites australis
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Fig.2 Stoichiometric characteristics of soil at different depths in soil profile of Phragmites australis communities
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Table 2 Correlation between stoichiometric characteristics of Phragmites australis leaves and soil properties

AR Bk ) R R B L R B L R AL
Correlation coefficient leaf C Leaf N Leaf P Leaf C/N Leaf C/P Leaf N/P
+ I Soil C -0.06 0.22 -0.33" -0.25 031" 0.42%*
4 Soil N 0.41** 0.03 -0.36" 0.08 0.39" 0.31"
+ 3wk Soil P -0.30 -0.21 0.47** 0.14 -0.54** -0.57**
- HEHR Soil K -0.23 -0.08 -0.02 0.02 -0.07 -0.07
1545 Soil Ca -0.02 0.11 0.2 -0.13 -0.27 -0.19

- HEEE Soil Mg -0.18 0.01 0.24 -0.04 -0.29 -0.25

+ 3B Soil S -0.31" 0.18 0.11 -0.27 -0.09 0.04

+ 3 F % Soil conductivity -0.24 -0.06 0.38" 0.02 -0.48** -0.45**
1 FIKAL Groundwater level -0.39* -0.48** -0.08 0.41%* 0.06 -0.12
KB LEE TDS -0.05 -0.06 0.26 0.04 -0.26 -0.26

s [QFM WM IE(P<0.01) , = fR3E B EHMHAK(P<0.05)
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Fig.3 Redundancy analysis of stoichiometric characteristics of Phragmites australias leaves and soil environmental factors
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