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Abstract: The rate of degradation of lakeshore zones has been greatly accelerated by human activities and climate change.

EEWA . BEE ARRFREATH (32160279,31960249,3211101852) 3 52 BHE 5 L3555 H (2021ZD0011)
W5 B H#A:2021-10-09; [ £& H hR B #A . 2022-05-24
# WIRAER Corresponding author. E-mail ; Lxwimu@ foxmail.com

http ://www.ecologica.cn



7774 A E = 2%

The method of plant functional traits can quantify plant characteristics and predict plants responses to externally
environmental disturbances, and this method can help us understand the adaptive mechanisms of degraded lakeshore
wetland plants in response to environmental changes, which is important for the restoration and reconstruction of lakeshore
wetland ecosystem vegetation. In this paper, the leaves and roots of seven dominant plants, Phragmites australis, Leymus
secalinus , Ranunculus japonicus, Potentilla anserina, Suaeda glauca, Salicornia europaea and Calamagrostis epigeios, were
selected in the lakeside wetlands of typical lakes on the Inner Mongolia Plateau to study the change patterns of 11 functional
traits of different wetland plants and their relationships with environmental factors. The aim is to investigate the differences
in species distribution and functional traits of wetland plants in the lakeshore zone under the influence of environmental
changes, and the adaptation strategies of wetland plants in different lakeshore wetland habitats. Based on the assessment of
interspecific and intraspecific variation in plant functional trait, the effect of environmental factors on plant functional traits
was analyzed using RLQ combined with Fourth-Corner analysis. The results showed that the functional traits of the seven
dominant plant species in the lakeshore zone wetlands of the Inner Mongolia produced different degrees of interspecific and
intraspecific variation in order to adapt to different environmental influences, and the plant height, leaf carbon
concentration, leaf nitrogen concentration, leaf carbon to nitrogen ratio, specific root length, root tissue density and root
nitrogen content of the plants in the lakeshore zone wetlands were sensitive to the environmental changes. In the lakeshore
zone wetland environment, soil pH was negatively correlated with leaf dry matter content; soil salinity was negatively
correlated with plant height, leaf carbon concentration and leaf carbon to nitrogen ratio, while positively correlated with leaf
nitrogen concentration and root tissue density; soil nitrogen concentration was positively correlated with plant height and
negatively correlated with root length; soil carbon to nitrogen ratio was negatively correlated with plant height and leaf
carbon concentration, but positively correlated with root length; soil bulk density was negatively correlated with root nitrogen
concentration. This study shows that the functional traits of wetland plants in the lakeshore zone of the Inner Mongolia
Plateau are strongly influenced by the environment, and lakeshore zone plants have adopted different trait strategies to adapt

to their environment.
Key Words: wetlands; plant functional traits; soil factor
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Fig.1 Distribution map of study area and information of sampling points
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Table 1 Measurement and calculation method of plant functional traits

HEYDIRe RIS = E:<Kivd W it 5 =

Calculation methods of plant functional traits Unit Measurement and calculation

- Leaf area mm?> I R 1148 H Imagel ( Versionl.52) #4155
MR T Leaf dry weight g 60°C MIMEAR ML T 0 J 72 b, LT RFFRIRH i T8
N g A SR KR HF 12101 WA SRS
TR Specific leaf area mm?/mg Lo T AR = A (mm? ) /2 (mg)

M TFHIF i Leaf dry matter content MR TR = T (g) / WA B (g)
R & & Leaf carbon concentration mg/g HET IS B EA TR A3, SR A3 vario EL Ml &
M5 # & Leaf nitrogen concentration mg/g HET 5 B BEA TR A5, T ST vario EL Wl &
R B HL1E Leaf carbon to nitrogen ratio R ERE/M R ARG R

R4 Root length mm YR R 4% WinRHIZO Pro 2012b #4154
AR Root volume mm’ H PR Z EIR WinRHIZO Pro 2012b F{Fi155
HFE Root dry weight g 60°C MM HEFAR R 72 h, i FIROPARBUR + 5
HAR K Specific root length cm/g AR K =R K (m) /R TE(g)

HRAGVEL Root tissue density mg/mm’ MR =R T (g) AREF(mm?)

H3B% 2 i Root carbon concentration mg/g W5 AR RIFEATIE , TCE T vario EL Il 2
A & & Root nitrogen concentration mg/g HET 5 RIAR R BEA TR, T2 20 BT vario EL U
MK A LA Root carbon to nitrogen ratio MR /R A

1.3 Bt

fdi ] Microsoft Excel 2010 AT 4GS B B, X — W A MR AR 1 M 7EAE D5 /K1 HICE S48, RIS S5
FHC(CV) HRYF D REHOR AR AR EE . M R BAF 1T 5048 53t , Shapiro A6 56 347 1 25 70 A K 4
Levene Ki 3ot 47y 22 5 KIS, 5 i MK P=0.05, R . R J7 22701 (one-way ANOVA) | £ & 3%
Scheffe 50 PEAE AN RGP D REPEAR 25 5 . PREGHE B 3% e MR A6 [ (RLQ ) 255 5 DU £f1 43 BT ( Fourth-Corner ) 1)
D5 AR DT RE R PR i AR ) T RE PR R B = b e B 41 G J— A AT 3 R P IR — PR 55 DG IR ) LR g T
T 72 W = B OCHR B R M B S R MR Z I G R Y 7E RGBS tharEATRE )y IR B TR T S A T Ak
PR = ASEE AL 1 BAHE Y 0 CA XPRE D Bs AL ] il i PCA X FR5E K 1 AR 4 ) R Mtk e o M B
HEATAL PR AT aded EL Y rlq BRECTRAE T PREE A 1 5 A ) D RE MR = HdiE B2 i VIS B 40 BT AR AR HE Y
AR R IR 67 IR 0 7 AR 2H &, P = 0.001  JE 48 2l ise o KA [a) Bt 1464 5 0 A 0, AT XUE s A
5, R ERE LA (FDR) Ikt T PAERGE, ] R 365 Y ggplot2 AR,

2 ERG5S

2.1 A T M A R AL AR

150 SRR PRSI AT R 61 AR %) - JEHAL M B AR AE Q0 2 B, T A B a5 13 pH
FIAR k3 Bl 7.92—10. 10, 4 38 B S5 R A8 fb i Bl AN 73.08—2832.67 wS/cem, - 38 £ 7K & (1) A8 A v B
1.76%—54.96% , +-3EZ5 TS ALTEE 2 0.96—1.70 g/cm®, FHERE (C) (A (N) & it 20 518 0.46—4.74 mg/g .
0.010—0.18 mg/g,
2.2 AR AR A D REPER ARAE

PSS I TR 1 7 AP S B MR BRI AN 3 FTR , P EE OB AT T AR S E S e
FhELAT I B PE 25 55 (P<0.05) , =5 BAF PR = BE A N 22 S e K B Y LU TR AR I 2 8 T B (P<0.05)
P TR R L TR R PN 25 S 0K BB R T o e R IR T H e R (P<0.05) R R T
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w T HEWRN (P<0.05) , BlE B R 505 R N 28 5 B0 b1 50 IO R LE 2 3 T IR E WA (P<0.05)
i3 1 B SR EC AR PR 22 S i R FEAR R A SR AL IR o, 7 =5 5 0 15 1 ORI I 25 (R T AR B b (P <
0.05) , HUR = (Y AR Ah PN 28 5 R T 86 150 RO Rh A 22 575 7 ML AR AL GV B B R 1k 22 5
TEA RAR R BOPER T, P28 S RO SN B S iR B &5 i 35 e T E WA (P<0.05) , IF H 26 5 R84
2 S BRI 25 0 Bl P 2 S Ak TR 5 % T AR U R U, BB B R o T Al (P<0.05)
5 ARAR GRS SR PN 22 S i R P S AR S LG ML 35 o T AR B (P<0.05) I H R B RIURI N 2257
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Table 2 General characteristics of physical and chemical properties of wetland soil in lakeside zone

KL T TR b okt M (LR
Soil physical and chemical factors Mean+SD Maximum Minimum variation/%
pH 8.8420.43 10.10 7.92 4.87
+ 3L 53 Soil conductivity/ (uS/cm) 627.62+703.90 2832.67 73.08 112.15
+ 357K Soil moisture content/ % 24.69+11.61 54.69 1.76 47.00
+IEZTE Soil bulk density/ (g/cm®) 1.40.17 1.70 0.96 11.87
+- 458 & it Soil carbon concentration/ ( mg/g) 1.40+0.80 4.74 0.46 57.18
+ 3% Soil nitrogen concentration /(mg/g) 0.066+0.041 0.18 0.010 63.09
+ MR A EL Soil carbon to nitrogen ratio 29.66+21.22 130.89 10.96 71.54

2.3 IEA TR AR I REPEIR RLQ 43 B4 R

RLQ 75 H wom (& 4) ,RLQ 55 —HliZE (1) 5 0 J /s i W A e A8 M RN B 1L, Bl B4R b 1
B2 B3y, oo A B2 5 30 f SRR R /KR A O A R A S i AR A S AR 8%
B, BAEETN A TRINAT , 5 HMmA L IR FE A4 pH A ¢, BA RS IREK, BEMS
i EEEL T ok, A T A SRR Z X, BRI Aok & E ik, B mis sz
SN A FE B4R vp T R i s BRI, 37000 1] T35 A ), 32 A AE TR A v T 3R 1 B KR b
X AR R I S i A L RURBR AL, PR AR T AR DA R TR R SR AL
A4 pH M7, P =B MR BRI R FEAR AR, AN BT 7R AR ARG BB 0 I 2 =5 o0 A TR 242 1y, B8
FAE = 1 3 R S ORI T, A = i R AU MRS S RIR AR LA e R
FEAETF 28 il A ), oA 55 1 38 LA v 0 2 & R & i A MR R B Bk = R AF R R R L
TR B AR & i, B R PRI AT T 7, AR R AR - Y 5 R 4 KR (1
X, ELA 55 R s R L AR B L
2.4 T IR A Y S RE PR Fourth-Corner 43 H74%5 %

3 Fourth-Corner 43H7 , AP DI REMR SIS T8 W& A (B S) . 14 pH S5t BT & &t
BN A I (P<0.05) , HHER S 3 SR S Bk e & S A e 2 bE I8 3 A G (P<0.05) , S R RS &
HREH 2% 3 1 35 IEAH G (P<0.05) 5 30 B R0 i S5 RE AR v B8 0 35 IEAH G, 5 U AR K I8 35 T A C (P<0.05)
SRR L G R R v N R A B U G (P<0.05) , SR UK 3 TEAH G (P<0.05) ; HIERE 5
MR B i 0 3 A G (P<0.05)

3 g
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Fig.3 Species characteristics of functional traits of wetland plants in the lakeside zone
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