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Eco-physiological responses of Phragmites australis to different water-salt

conditions in Momoge Wetland
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Abstract;: Understanding the eco-physiological response characteristics of Phragmites australis to water-salt condition is the
key of determining the threshold of wetland ecological water requirement, in order to supply a feasible method for calculating
the wetland ecological water requirement and scientific base for wetland restoration. By field investigation of Phragmites
australis in Momoge wetland, we analyzed the relationship between eco-physiological characteristics of Phragmites australis
and water-salt gradient with method of redundancy analysis (RDA) by using CANOCO software in Version 4.5. The results
showed that the combination of three environmental factors including water depth, Na* and HCO;, explained 54.7% of the
variation of eco-physiological responses of Phragmites australis, suggesting that the three environmental factors led to great
changes in eco-physiological responses of Phragmites australis. Water depth was the key environmental factor influencing
the growth of Phragmites australis. There was a significant positive correlationship between water depth and the eco-
physiological characteristics including plant height, biomass, chlorophyll content, maximum photosynthesis efficient ( F,/

F,) and maximum photosynthesis performance index ( PI,,,). There was no significant correlationship between Na'/HCO,
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and the characteristics of Phragmites australis. The results suggested that it is the key point in the process of wetland
restoration in mild or moderate saline-alkaline wetland to consider the influence of water depth on the growth of Phragmites
australis, and secondly consider the effect of Na'/HCO;, and determining the ecological water depth and fulfilling the

ecological water requirement.

Key Words: Phragmites australis; water-salt gradient; eco-physiological characteristics ; Momoge wetland
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Table 1 Statistics results (mean, SD, Min, Max) of eco-physiological characteristics the reeds and salt gradient in sample sites

R AR Ay s SN BR i T2 = = %N R
Index Mean Min Max index Mean Min Max
R/ em 125.816  48.907  60.670  233.000 Pl 1.281 0.875 0.032 3.093
W/ % 48.222  12.596  30.000 70.000  Na*Frid/(mg/L) 50.106  28.932  27.200 107.700
R / (H/m?) 378.389 135.507  140.000  744.000 EC/(js/cm) 256.844  141.672  144.000  512.000
YR/ (g/m?) 886.071 524.535 271.920 2135.440 HCO; &5&/(mg/L) 234.341 130.749  124.440  475.800
M2 R 23.024 5.984 7.270 29.400 pH 7.157 0.326 6.760 7.650
Fy/Fy, 0.726 0.055 0.578 0.794
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K (P<0.01) o AR BAE HRAREAE (RS 2D 7R85 — P B E 28 235 50. 6% 4 1T
I V&I EE 008 2.6% 1.5% F118.5% , BFVE 43 ik #] 73.2% , HUL] UL, AR SO 9 3 A~ 34
BEH FREAEAR KA B LR o = A B AR A A8 55 T UHE TR /K 3028 FH 25 Wi 2 =25 4 A SRR AR 5
P E R ] O Hk A A S A e HE P S 1 ket U2 2058 IV HE Pl s i

R2 FEEEESHETUNBREELESN
Table 2 The RDA analysis of the eco-physiological characteristics of Phragmites australis

ST AR IR i PUA SR 2 e/ %

P Sum of all Sum of all ket % percentage variance of species data on axis
. . Variance explains
canonical eigenvalues engenvalues 1 I m I\
0.002 0.547 1 54.7 50.6 2.6 1.5 18.5

Z5NTAAE T 3 KRB EEAE B (KR \Na* (HCO; BT84 ) A 7 AP 35 A4 AR SRR i (bR 36 HRE AR B 3
L Fy/Fy BOROG RO Pl JAL2PERERRH) 3 P=0.002 3K WIiHT 499 YGaF, MR ik B 1 235K F

2.2 FUEAEAR SRR S B G HE IR S [ T
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M 7 25 A B AR AR R A SCBERRBE N 1 2 I BRBE IR 1~ 1 B B B 3 MK ANk 3 i
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Table 3 Importance and signification level of individual water-salt environment variable

IKERFREE A T AT AR A R %
Water-salt environmental factor Importance rank Importance P Variance explains
JKIE Water depth 1 0.47 0.002 85.9

Na* &4 Na® concentration 2 0.05 0.222 9.1

HCO; & & HCO; concentration 3 0.03 0.432 5.5

SEIRFEH A PREE PR -] 72 =5 A AR AR R 52 00 1) DTR A 25 57,3 AN PRBE R 0] 2 =5 5 119 B M HE
FFHUR KR SN >HCOS , A IRNS 7 25 A8 AR 2SR AE S 0 2 2 (P<0. 01) , X% =5 20 B AL 25 BRI A2 S5 10 i
d7 B TR BT 85. 9% , U /KRR 52 M 4 35 AE AR R AR S i OCBEIR -, 1T Na* 5 HCO;Z R =5 A= B
A ASFFIEAE SERE RN A TR B KO TSR XK R 5 1 35 0C R AT IR €6 DGR A AT, th & K
TRBAEE 5P 235 R LR BE T )  MIASHIESE vt B A 285 SR A D DRt Pl T B A Y R A A 7 Y
TR ZK RIS 753 B i 5 B LA D3 25 i i 20 B e AR v S R ) 72 =35 8 S i, T A v R R 0o
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Table 4 Correlation of individual water-salt environment variable with the axes by RDA analysis

TKER IR A 5 1 4 55 14 ERIL S5V 4l
Water-salt environmental factor Axis [ Axis II Axis 111 Axis IV
JKIE Water depth 0.8566 0.0333 -0.145 0
Na* 1 Na* concentration 0.2295 0.3061 0.393 0
HCO; &t HCO3 concentration 0.0392 0.0983 0.517 0

2.4 JKIE Na" \HCO; £ K7 X 7= A B A A8 4% 48 b5
FA) 552 i

3 3o BT DR W A G i HE e 1 43 A AT LA
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