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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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Fig.1 Distribution map of study area and information of samping points
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Table 1 Basic characteristics of 17 wetland plants in the Lower Reaches of the Yangtze River

7 Fh R % K
No. Species Family Genus Life form
1 5 Artemisia selengensis HF 1 AR
2 KM Cynodon dactylon RAR} A 2 AL IR A
3 A0 Salix matsudana e M ETN
4 14 Populus % canadensis HHIE LI FrAR
5 P52 Phragmites australis RAF} e AR
6 TR Leonurus japonicus BIEF 5 BE RS HAR
7 AL Rorippa globosa TFE AR FSR )R AR
8 #K Miscanthus sacchariflorus RAF 18 HAR
9 W Avena fatua RAR} e Jm HAR
10 /NE R Erigeron canadensis R CEE B
11 BT Alternanthera philoxeroides P ET R FAR
12 3& Morus alba Ey N HEAR
13 HPE B Geranium carolinianum 2k LR e LR FAR
14 G Elymus kamoji RAFL Pl HAR
15 FREIN B Persicaria lapathifolia R} B HAR
16 85%¢ Causonis japonica AR L84 ) JHEA
17 RO E. Vicia sativa SR LG AN HAR

1.4 TIERESLCRAE 5 e

N T 4R R T SR DR R W AH BOC R  AESEA TR R TS R R T I, SR B LSRR B
) 4 S e 5 AR AT, e bR R 2 A gk K 24, P R HEOR AR AE 0—20 em R RE L
¥ 5 ASREE S R A BHASIR S B AR IS SR B = 2 AT RIS 0.15 mm B0, 1 0
T AT ISR S EIE , S RCEIE P EORIE (5 ZR) ) SR AHE 1A E 845 H (BD) ok A
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Table 2 Measurement and calculation method of plant functional traits

) ) REPERAR b o e T .
HLAREREAR s i W Jrst
Calculation methods of R .

. R Unit Measurement and calculation
plant functional traits

{#iFf] Cano Scan LiDE300 4533 A s ”l[ﬁﬁ%‘(( Yaxin-1241, Jb s R BB A

HATELA mon’ R, 50 T H U 901 Y

e . RIS 0.001 mun 9T 40 T4 (400K ) A6 HE3f RO 8 FF I 4B WAL
o % 3 ARSI A 0 U0 RO 0 H R

O H R LOW . FEDT F R He R EARIER) T 85°C UL RS R RERS 48h 7 s T KA

I (SPAD-502 Plus ) B4 3-8 R AU M Jr 05 L K7 1 SRETF I J 2k, BEAL IS 3

S IH- 258 22 4
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4 LL mm H4 8 43 ( Cano Scan LiDE300) #EATHEE 448, BT AR5 A9 L T R i Image J
5 LW mm 1.53e % fF ( https://imagej. nih. Gov/ij/download. Himl) Hffl KA IEJ& AR VN 5 K
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58 LWR LWR=LL/LW

iH2H 2% B2 LTD o/cm’ LTD=LDW/LAXLT

B4k LS LSI=4xmx(LA/LP?)

4 5 & B LDMC o/ LDMC=LDW/ M- - e T4

Lo T AR SLA cm?/g SLA =LA/LDW

AMHERAGINSE | SR BAS (F228) B RIZ B B BT K R 50k B A
ARZS WK TR R IK SR, M R PR AR AR A Rt i i, 16 T
AR IR E SRR, AR R AR RIS R BT 85 C A Pt T =R
METE,

/N L% E TTD o/cm’ 218 SDMC = 325 T /ML At 1 TTD = B0 46 T /B RRR A 340 35,

LA: M leaf area; LT; MJEFE leaf thickness; LDW: T leaf dry weight; SPAD: MIXTIH-4%2 & relative chlorophyll content; LL; MK
leaf length; LW M5 leaf width; LP: MJEH leaf perimeter; LWR: M58 L length to width ratio; LTD: M2 Z1% & leaf tissue density; LSI: MJE
$8% leaf shape index; LDMC; M4 [ & 4 leal dry matter content; SLA; FLM- i specific leaf area; SDMC; Z& T ¥ [ & stem dry matter
content; TTD: /ML FE twig tissue density

1.5 it

i Microsoft Excel 2019 X345 4 0445 T D GEMAR B PRI TG0 1146 8] . w5 SPSS 26.0 X} 45 T T e
AR IR ORI E R 22 T RAR R R AR CV = (FRUE2E/~FXME x 100% ) K PEAG D et RN £ 13 5
HEBTR S AR, XD REMEIR BEAT 5D 3R 5 22730 BT ( One-way ANOVA) |, Hld/IN B 35 28 57 125 (LSD) AT 5
JEHER  SRIGR A UIREVEAR ] BEAT Pearson LM, I Origin 2021 £ A 4 MM G PRl i
Canoco.5 A TUAR 7T (Redundancy analysis, RDA) R IFAl 138 P 7 X AW DI RE PR AR A9 52 IR 181, 5 fit
H Adobe Photoshop 2023 X &l H #1740 A 345 B

2T & SDMC &'

2 HREHSH

2.1 KT FURMESR IS b 2 D e MR BRI
TERIT R HEMERIEH 17 FhOE A Y S RE IR B4R HEHF  LTD (CV=361.39%) LA (CV=137.80%) .1SI
(CV=122.41%) ()78 5 2B R, SPAD(CV=21.75% ) B2 Ak u /N (2 3)
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*3 KiIIRKEMKTHAREEDHTIEEEIR
Table 3 Functional traits plants for typical marsh plants of the mudflat wetland in the Middle and Lower Reaches of the Yangtze River

raEHAR Y- b o R 22 R/ME BRME 5 5 ZR
Functional traits Mean+SD Minimum Maximum Cofficient of variation/%
K LL/mm 225.76+236.50 29.41 964.81 120.16
9% LW/mm 59.75+52.54 2.36 207.39 87.94
K 58 e LWR 7.51+8.33 0.686 32.643 110.92
2R LT/ mm 0.21+0.06 0.10 0.93 28.28
AR LA/ mm? 2392.87+3297.15 50.13 16554.33 137.80
HoI AR SLA/ (em?/g) 12799.65+14664.47 851.24 87370.35 114.57
&K LP/mm 935.99+987.41 75.35 4160.38 105.94
B HE 5 1S 0.19+0.24 0.01 0.83 122.41
AAXT I 483K 3 ik SPAD 41.01%8.20 10.50 58.30 21.75
T 5 LDW/g 0.35+0.41 0.002 1.79 118.74
4R & B LDMC/ (g/g) 0.24£0.13 0.03 0.77 51.16
ETY RS SDMC/ (g/g) 0.26+0.14 0.07 0.75 55.64
KRGV E TTD/ (g/em®) 0.22+0.12 0.04 0.55 55.05
2141 B LTD/ (g/em®) 0.0004+0.0013 0.000004 0.009 361.39

FEYIRIKT- b 17 PR O Y B D RE MR RR AR (B 22 55 B 0, AN Rk A A TR AT, 3k 27 =5 1
LL B T IHADYRh AR AR A LL B PR 25 5 K5 000 28 AR RITROTE B 39 ©2 7 LW e LA Py o T ) 2 AR L &
TP LAY LW N 22 R B0R T P AN 1) LT A AP IG S 0y LT M 28 S de K /DR S 8lias
IR B G A SPAD B A RN  (E 5 A MR ) SPAD Fh N 22 S d K KAESE FIEK Y LDW 48 Ho Ay b 5
{HRF G A LDW F P 25 5505 K 3k LP = LA A 1 XUAE SR Y LP i P 22 57 0 k| TR e 22 IS L
B LWR R T HABY Rl B0 F AR IS 525% T 50 LWR R A SRR KAESERY LA & T H A Fr JF BA
B KRR 25 57 ; i PR B SERNTEMIAY LST BHAB A0 K (B i) LSI N 22 53 fe K5 RO ET Wi 27 SLA 2
T ALY Rl RO R BT SRR S AR (G SLA Bl 22 S8k 3EE R LTD S A Ak, (H ALY
LTD i P 22 5 de K 5 P27 (1) LDMC S5 fi, M2 P 25 55 5 1, M0 A AR ALY LDMC i 25 80K A 25
R YIPEIR T A & 0 AR S A SDMC L A Ay IRt 4 SDMC Fhih 25 80K B 535
B TTD e fik, S0 TTD Fb 22 S dok (WLIE 2) .

ST T 4% 16 () 0 A ) B S RE MR T I Pearson AHICHEZMT (18 3) , 45 5 o . O PR IR ] B
BRI SEE  LL 5 LT LW .LDW .SPAD LA \LP .LDMC [A]34 Rk i 3 IFAH G (P<0.01) . ZEMR A A IE 2R
MRS AHAS RS 1] Dy etk ) ) S 90 i B8 288 i K &=, 491 SDMC 5 LL LT LW SPAD i} LDW LA |
LWR LTD LSI %354 i 35 6 M SE A5 ( P<0.05) , 15 LP 3 IEAISE; TTD 5 LDMC | LL LT . LDW Z5HfR
Yo B A OE (P<0.05)

2.2 KULT eRER e+ e AL R

KA EMER IR H O ASFEHb Y L3 PR AL ME BURAIE AN 3R 4 B, Ho AP 19728 53 R UK (115.23% ) , HAR
FEIE I 3.26—197.50 g/kg; TP (64.94% ) IR Z , HARALIE I N 0.51—4.10 g/kg; 78 5 R A/ M2 13 pH
(4.07%) , HARLTEE N 7.78—8.81
2.3 KILT et ) Dy ae R 5 R 1 6 R

TURGTHTES A o (B 4) 55 T BRI Bl i fid e 25253 311 86.64% Fil 13.37% , il W3 4l (1) SR FRUA e it Ay
99.83% ., i Wy 1 AL T NH,-N SOM TP BD, -8 pH XJ 48 ¥ Uy R PEAR A s e, 15 55 11 b Ul A 8 7
TP AP Il AK XJ 4 9 S BE IR A 520, LL LT LA . SPAD LTD #1 LSI 55 BD  pH AP 2 iEAH 5, ifii LP #i
SDMC 5 F% + 3 AP AK 2 SOM 255 EAISE 5 TTD S A,
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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
P B AR REL(CV )« DARFRITE TR S M BRI, PC. % Populus X canadensis, CD: ¥4 Cynodon dactylon,L]); #5+F
¥ Leonurus japonicus, AP: B 3EF 5 Alternanthera philoxeroides, RG; WAEZE Rorippa globose. PA: P25 Phragmites australis, AS: %
Artemisia selengensis, MS: 3K Miscanthus sacchariflorus, AF. BF3#EZ Avena fatua, EC. /NER Erigeron canadensis, GC. T % ¥ H Geranium
carolinianum, MA ; & Morus alba, PL: FRAEM3 Persicaria lapathifolia, EK: ¥WH Elymus kamoji, SM; 52Mll Salix matsudana, CJ. 2 85%

Causonis japonica, VS: HIEE Wi Vicia sativa
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Fig.3 Pearson correlation map for 14 plant functional traits
% P<0.05, #*# P<0.01, LA; W-TF leaf area; LT; W-JEEJE leaf thickness; LDW; M- leaf dry weight; SPAD; AHXI 4% % &t relative
chlorophyll content; LL: M4 leaf length; LW: M98 leaf width; LP: MJHK leaf perimeter; LWR: <58 11 length to width ratio; LTD M-#5
leaf tissue density; LSI: MIEFE%L leaf shape index; LDMC: M4 7% i leaf dry matter content; SLA: FLHTIF specific leaf area; SDMC; 25
TH & stem dry matter content; TTD: /NEAZUBE twig tissue density

F4 KIIRKEMKEHIE M+ I UM RISE
Table 4 Characteristics of Physical and Chemical Properties of the mudflat wetland in the Middle and Lower Reaches of the Yangtze River
4T SR bR 2 FoRME H/ME 5 5 R
Soil factors Mean+SD Maximum Minimum Cofficient of variation/%
A IKE SM 0.23+0.04 0.33 0.19 15.23
TIEATE BD 1.00+0.15 1.30 0.83 15.07
pH 8.28+0.34 8.81 7.78 4.07
2% TN 0.66+0.18 0.84 0.18 26.89
4 TP 1.70+1.10 4.10 0.51 64.94
S TK 3.34x1.18 4.75 1.19 35.31
B NHS-N 26.33+£5.94 37.93 16.43 22.58
A AP 53.79+61.98 197.50 3.26 115.23
BRAEN AK 22.65+10.73 44.47 14.11 47.39
THEAHLE SOM 3.75+2.04 7.35 1.08 54.50

SM. S KiE Soil moisture ; BD ; 23 H Bulk density; TN A Total nitrogen; TP, 408 Total phosphorus; TK; A4 Total potassium; AP . e
0% Available phosphorus NH;-N: 475 % A mmonium nitrogen; AK: 34 Available potassium; SOM: FALFT Soil organic matter

PEDS . R AE YRR R BOAR AR R LA T BRI B A8 Ak s R (14 40 3 30 4 30 a0 1R 3K 1 B kAR 0 i
S D RE MR AR B 9788 5 4 R T B DR (10258 S DR 1909 s ke T A A0 %ot B A A g 1 L HL AR S
R AR AR R s KT 2 DR BEME IR 17 RS D BE IR AE Rl P A0 b 8] 244715
ANFVFRBE A S, P38 SR B R 106.55% , 28 5 IX ] 2R 21.75%—361.39% , ixX SR (14 AN [) AR S5 e ke
TR A SN A B AR A O AT SR O At A B R A R FL, A b X T DR AR S R I T
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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

IREFTSAREBIREMR, 20 A 57 LR L AL 7, LA " leaf area; LT: M-S leaf thickness; LDW: 1 E leaf dry weight;
SPAD; AHXS M4 % & relative chlorophyll content; LL; MK leaf length; LW: 5% leaf width; LP; /&K leaf perimeter; LWR: MK T L
length to width ratio; LTD; M-85 leaf tissue density; LSI; M-IE4E%K leafl shape index; LDMC; M4 Ji 5 it leaf dry matter content; SLA; it
T specific leaf area; SDMC; ZET¥) i &t stem dry matter content; TTD; /ML B twig tissue density, SM: T35 7K R Soil moisture;;
BD: & Bulk density; TN: 4% Total nitrogen; TP: 4§ Total phosphorus; TK: 4> Total potassium; AP ;%L Available phosphorus; NH -
N: #75% Ammonium nitrogen; AK: TP Available potassium; SOM: HHLE Soil organic matter
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LY SHIYHRTU G T30 X SRR RE R IA ) AR R LTD S B 1 VR 1 AR 4 %)
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TR Y b L 0 1 P PR R I — 25 bR TR B A AN TR R B A S I P  49110 LA SPAD Al LDW 5 LA A IR [ ) S 1B
PR L, H=#%3¥%5 LL LT LW SPAD LWR %82 IEAH3¢, 5 SDMC 1 TTD 2 fAH3E , JEB 7 ik Dy gtk J =
EZEIhRE MR IR YT 52 B . R YT P R WM B AR T DR B | ] 3l e AR A% A A
ZETW B B M M Ry B R R/ N AR 23 W R . — BT, LL LW F1 LA (A3 T AE I o6& RE 0 Y
5855, LDMC 5 LTD JU) s i T A 4% 55 50 FK o b5 S B A RE F7 9 K /N 7 SLA Sk T R % e IR K 43
IR G R A P BCRA I AE S8 Fe i semt o REMOIR b, R B LT 5 LA SLA 5 LTD 4351 5 IE A%
SLA 5 LDMC 2 FA¢, LD REHIR ] () S5 6 R 26 B, M 403 ml i ik A& R s 0 TR 28 4544 L R 1k
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