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Abstract: Plants functional traits can reflect the adaptation of plant species and their survival ecological strategies to the
surrounding environment. Exploring the relationship between plants and their living environment through plant functional
traits is helpful to understand ecological adaptations and the resource utilization strategies of plants in the mudflat wetlands
in the lower reaches of the Yangtze River. This is important for the restoration and reconstruction of mudflat wetlands
vegetation in the Yangtze River. At the same time mudflat wetland vegetation is a prerequisite for mudflat wetland

ecosystems to function properly while maintaining healthy watercourse and landscape connectivity. Therefore in this study
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we took the watershed of the Anqing section of the Yangtze River as the study area selected 14 plant functional trait indices
of 17 typical mudflat wetland plants. The aim is to investigate the functional trait characteristics and their differences of
mudflat wetland plants under the influence of environmental changes and to reveal the ecological adaptation strategies of
mudflat wetland plants in the lower reaches of the Yangtze River. The results showed that: (1) The plant functional traits of
mudflat wetland plants exhibited some degrees of variation. The maximum coefficient of variation ( CV ) was leaf density
(361.39%) while the minimum was relative chlorophyll content ( 21.75%) . The average magnitude of variation was
106.55%. ( 2) There were different degrees of correlation among leaf traits stem traits and leaf -stem traits. Among them

there were large correlations among leaf traits with highly significant positive correlations between leaf length and leaf
width leaf dry weight relative chlorophyll content and leaf perimeter( P<0.01) . Stem dry matter content was significantly
negatively correlated with leaf length leaf thickness leaf area and leaf tissue density ( P <0.05) whereas it was
significantly positively correlated with leaf circumference. Twig tissue density was significantly negatively correlated with leaf
dry matter content leaf length and leaf thickness ( P <0.05). ( 3) The results of redundancy analyses showed that
Ammonium nitrogen Available phosphorus Bulk density Soil organic matter Total phosphorus pH and Available
potassium were the key factor affecting that adaptive strategies of mudflat wetland plants in the lower reaches of the Yangtze
River. In conclusion the variation of plant functional traits of typical mudflat wetland was abundant in the lower reaches of
the Yangtze River they can adapt well to the environment by forming a certain traits combination and interacting with

environmental factors.

Key Words: lower reaches of the Yangtze River; mudflat wetland; functional traits; soil factors; adaptation strategy
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Table 1 Basic characteristics of 17 wetland plants in the Lower Reaches of the Yangtze River
No. Species Family Genus Life form
1 Artemisia selengensis
2 Cynodon dactylon
3 Salix matsudana
4 Populus X canadensis
5 Phragmites australis
6 Leonurus japonicus
7 Rorippa globosa
8 Miscanthus sacchariflorus
9 Avena fatua
10 Erigeron canadensis
11 Alternanthera philoxeroides
12 Morus alba
13 Geranium carolinianum
14 Elymus kamoji
15 Persicaria lapathifolia
16 Causonis japonica
17 Vicia sativa
1.4
4 5 0—20 c¢m
5 o 0.15 mm
32 .
. ( ( ) ) (BD);
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(105°C) (SM) ; ( 1:2.5) pH;
(TN); (SOM) ; - N
(TP) ; ( TK) :
( AP) ; 2mol /L KCL ( NH;-N) ;
( AK) .

2

Table 2 Measurement and calculation method of plant functional traits

Calculation methods of

. . Unit Measurement and calculation
plant functional traits
LA m? Cano Sca)n LiDE300 ( Yaxin-1241
LT m 0.001 mm ( )
3 o
LDW g ( ) 85°C 48h o
DAD-
SPAD ( SPAD-502 Plus)
3 o
LL mm ( Cano Scan LiDE300) Image J
LW mm 1.53e ( https: //imagej. nih. Gov/ij/download. Himl) N
LP mm N o
LWR LWR=LL/LW
LTD g/cm® LTD=LDW/LAXLT
LSI LST=4xmx( LA/LP?)
LDMC g/g LDMC=LDW/ o
SLA em? /g SLA=LA/LDW
( )
SDMC glg 85
TTD g/cm® SDMC = / ; TTD= / .
LA: leaf area; LT: leaf thickness; LDW: leaf dry weight; SPAD: relative chlorophyll content; LL:
leaf length; LW: leaf width; LP: leaf perimeter; LWR: length to width ratio; LTD: leaf tissue density; LSI:
leaf shape index; LDMC: leaf dry matter content; SLA: specific leaf area; SDMC: stem dry matter
content; TTD: twig tissue density
1.5
Microsoft Excel 2019 o SPSS 26.0
. cv=( / x 100%)
o ( One-way ANOVA) ( LSD)
o Pearson Origin 2021 0
Canoco.5 ( Redundancy analysis RDA) o
Adobe Photoshop 2023 o
2
2.1
17 LTD( CV=1361.39%) .LA( CV=137.80%) .1SI
(CV=122.41%) SPAD( CV=21.75%) ( 3.
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3

Table 3 Functional traits plants for typical marsh plants of the mudflat wetland in the Middle and Lower Reaches of the Yangtze River

+

Mean+SD

Functional traits Minimum Maximum Cofficient of variation/%
LL/mm 225.76+236.50 29.41 964.81 120.16
LW/mm 59.75+52.54 2.36 207.39 87.94
LWR 7.51£8.33 0.686 32.643 110.92
LT/mm 0.21+0.06 0.10 0.93 28.28
LA /mm? 2392.87+3297.15 50.13 16554.33 137.80
SLA/( em?/g) 12799.65+14664.47 851.24 87370.35 114.57
LP/mm 935.99+987.41 75.35 4160.38 105.94
LSI 0.19+£0.24 0.01 0.83 122.41
SPAD 41.01+8.20 10.50 58.30 21.75
LDW/g 0.35+£0.41 0.002 1.79 118.74
LDMC/( g/g) 0.24+0.13 0.03 0.77 51.16
SDMC/( g/g) 0.26+0.14 0.07 0.75 55.64
TID/( g/cm®) 0.22+0.12 0.04 0.55 55.05
LTD/( g/cm?) 0.0004+0.0013 0.000004 0.009 361.39
17 N
LL LL ; LW N
LW ; LT LT ; N
SPAD SPAD ; LDW
LDW ; LP LP N
LWR LWR ; LA
; LSI LSI ; SLA
N SLA ; LTD
LTD ; LDMC LDMC ;
NEEN SDMC SDMC ;
TTD TTD ( 2) .
Pearson ( 3)
LL  LT.LW.LDW.SPAD.LA.LP.LDMC ( P<0.01)
o SbMC  LL.LT.LW.SPAD. LDW.LA.
LWR.LTD.LSI ( P<0.05) LpP ; TTD  LDMC.LL.LT.LDW
( P<0.05) .
2.2
9 4 AP (115.23%)
3.26—197.50 g/kg; TP( 64.94%) 0.51—4.10 g/kg; pH
(4.07%) 7.78—8.81.
23
( 4 I I 86.64% 13.37%
99.83% - I NH; N.SOM.TP.BD. pH |
TP.AP  AK o LL.LT.LA.SPAD.LTD LSI BD.pH. AP LpP
SDMC AP AK SOM TTD o
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Fig.2 Box plots of functional traits of 17 mudflat wetland plants in the Middle and Lower Reaches of the Yangtze River
(cvy: PC: Populus X canadensis CD: Cynodon dactylon LJ:
Leonurus japonicus AP: Alternanthera philoxeroides RG; Rorippa globose. PA: Phragmites australis AS:
Artemisia selengensis MS: Miscanthus sacchariflorus  AF: Avena fatua EC: Erigeron canadensis GC: Geranium
carolinianum MA: Morus alba  PL: Persicaria lapathifolia EK: Elymus kamoji  SM: Salix matsudana CJ.

Causonis japonica VS: Vicia sativa
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Fig.3 Pearson correlation map for 14 plant functional traits
* P<0.05 **P<0.01 LA: leaf area; LT: leaf thickness; LDW: leaf dry weight; SPAD: relative

chlorophyll content; LL: leaf length; LW: leaf width; LP:

leaf shape index; LDMC:

leaf perimeter; LWR: length to width ratio; LTD:

leaf tissue density; LSI: leaf dry matter content; SLA: specific leaf area; SDMC:

stem dry matter content; TTD: twig tissue density

4
Table 4 Characteristics of Physical and Chemical Properties of the mudflat wetland in the Middle and Lower Reaches of the Yangtze River

+

Mean+SD

Soil factors Maximum Minimum Cofficient of variation/%
SM 0.23+0.04 0.33 0.19 15.23
BD 1.00+0.15 1.30 0.83 15.07
pH 8.28+0.34 8.81 7.78 4.07
TN 0.66+0.18 0.84 0.18 26.89
TP 1.70+1.10 4.10 0.51 64.94
TK 3.34+1.18 4.75 1.19 35.31
NH; N 26.33+5.94 37.93 16.43 22.58
AP 53.79+61.98 197.50 3.26 115.23
AK 22.65+10.73 44.47 14.11 47.39
SOM 3.75+2.04 7.35 1.08 54.50
SM: Soil moisture; BD: Bulk density; TN: Total nitrogen; TP: Total phosphorus; TK: Total potassium; AP:

Available phosphorus NH} N:

33
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Fig.4 Redundancy analysis ( RDA) ordination of dominant plants functional traits and soil factors of mudflat wetlands of the mudflat

wetland in the Middle and Lower Reaches of the Yangtze River

LA: leaf area; LT: leaf thickness; LDW: leaf dry weight; SPAD:
relative chlorophyll content; LL: leaf length; LW: leaf width; LP: leaf perimeter; LWR: length to
width ratio; LTD: leaf tissue density; LSI: leaf shape index; LDMC: leaf dry matter content; SLA:
specific leaf area; SDMC: stem dry matter content; TTD: twig tissue density SM: Soil moisture; BD:
Bulk density; TN: Total nitrogen; TP: Total phosphorus; TK: Total potassium; AP: Available phosphorus; NHj -N:
Ammonium nitrogen; AK: Available potassium; SOM: Soil organic matter
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