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Responses of leaf traits and photosynthetic characteristics of Glaux maritima L to
different flooded habitats in the typical salt-salted plant of Xiaosugan Lake

wetland
LI Zigin, ZHAO Chengzhang* , ZHAO Xiawei, LI Qun, GOU Fangzhen, REN Jie, MA Junyi

College of Geography and Environmental Science, Northwest Normal University, Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract: The response analysis of plant leaf traits and photosynthetic physiological characteristics to flooding is helpful to
understand the leaf construction model and photosynthesis mechanism of marsh wetland plants in the flooded habitats. The
sample area was divided into three levels based on the length of the still water retention time in the lake flooding area of
Xiaosugan Lake wetland: I( mild flooded field, still water retention 60—90 d), II ( moderately flooded area, still water
retention 90—150 d ), II ( heavy flooded area, still water retention 150—210 d). The results showed that with the
increasing still water retention time, the soil moisture was gradually increased, the soil salinity and photosynthetically active
radiation were gradually reduced, the coverage and density of wetland communities were increased, the aboveground
biomass exhibited increase first and decrease afterwards, the leaf area of Glaux maritima L increased and the leaf thickness,
net photosynthetic rate, stomatal conductance decreased, the leaf dry weight and transpiration rate did not change

significantly. There were significant differences in the relationship between net photosynthetic rate, photosynthetic rate and
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leaf area, leaf thickness of Glaux maritima L under different habitat conditions (P < 0.05). With the extension of the still
water retention time, the Glaux maritima L leaves selected the strategy to increase leaf area and reduce leaf thickness,
improve the light energy utilization efficiency and reduce the net photosynthetic rate growth, which reflected the resource

allocation strategy and photosynthetic product accumulation model of plant leaf traits in heterogeneous habitats.

Key Words: leaf traits; photosynthetic characteristics; still water retention; Glaux maritima L; Xiaosugan Lake wetland
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P, R DR BE S S WIAR e AN ) A 35T R R A 1 A 80 R St L KOS BT RO E Y M K-, 4
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P DAL T B vg ZE/N IR 18 A AR PR AP X, AT 7 e SRS R AR G AL BT R G Ly ST e L ZE A L A
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( Polygonum viviparum) FFL% ( Glaux maritima) §8%3% ( Suaeda glauca) |7 35 ( Phragmites australis) | )% 1% ¥
(Achnatherum splendens) FHi 5 ( Leymus secalinus) 1 3E3% ( Triglochin palustre) 5 IR ZR ( Poa pratensis) 7K
2% (Triglochin maritimum) £ fH % ( Salicornia europaea) 55 .

1.2 S5k
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MR THAT KR B 5 [0, B e ) 0t e 2 88 s 0 MR AR DR AP X 20 24k ik S0 si, 17Kz
WX FERE 650—715 m Zify, AE TSI MR ARFST, 2018 4F 8 H o N A), 78 /N5 T I b iy Hh 47 2% [X 38k A
W2 10 2% 1) 24 (R K R AR 8 1 2598 50 m, K 350 m A4 TRERT , I REAT 1 2L 50 VR e 75 0 3 A
Wy s MRHE 3 AT /N 93 T Tt 7K 32 R R 7K SR G 00 B 1 3 Y G b A K I R R 4 3 AR R (1,1 A
D) A 0UNTR - (1) BEH T 52 R /K X, B A2 220—350 m, K BEE Al 244E 11 A FA—W4E2 A E
£),60—90 d, THELR L L AR, 22 R ER, N B, B KR A T ORI
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A & 88 (Heinz Walz GmbH, Bavaria, Germany ), I & Bf {8 H A T 210 ¥ 6 IR, ¥ 06 & A 305 5
( Photosynthetically active radiation, PAR) ,CO, ¥ B  Jit i FIAHXT R ( Relative humidity, RH ) 53 51i% &4 1200
pwmol m™ s™' 340 wmol/mol 750 wmol/s Fll 40%—50% , \NFEHBBEHLEE 5 BRikEFLE 76 B AR LR E 4 F
(A A I 43 S A e A R 28 B R S, I K 4 R ISR (Water use efficiency, WUE =
PIT).
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1.3 Hdlesbae

A b L B TR AR TR YO RN ZE I R AT L 10 S IR IR BCR 4, 1 2 45 IR S O A

http ; //www.ecologica.cn



11 IR AR /NI ST AR AR ) T L I PABR ARG B R X A K 4479

J R HENE 1JH 7775 53 BT ( Regression Analysis ) , R HELR 3 7 22 530471 (ANOVA ) LA [ 466 J32 ] v 2 3 1
TR JEL R RN 4R 2R A T RE MR, SR EHE R SPSS 22.0 AR\ A TA R 3T, FH Excel 2013 #1424 1A]

2 SRS

2.1 AS[EIREH RIS AR 2 R IE AT A B Ak T

WS IK B A A2 3 R ) H IS K A SR R B 22 5 (P < 0.05, F 1), AL
(1) B3 K i/ SR A PAR S5 A2 T2 5 S 1 5% i 25 3 R0 8 B Ah A (1K T e B
AR S RS s R D (TIT) B S K R K S R/ BEVR OGRS 2 A A TS R KRR S
SRR AR B A 55 LAY e o = W8 B AV 1 1 B8 A T i = KT B AR | (I 390N T 309.44% , Ho 35 8 % B F
Hi b A B A B e KO A3 S FERE (1) B9 T 32.97% .21.08% Fl1 132.01% ; #EHL (1) kb F i3 EH, +
B KRR HL e Vb AR 1 28 R i R S A rPOIR A v B R M AR WA B R (K

R 1 REIEHEEETE B E WM FEHER L B (BB A T o brifEiR 22)

Table 1 Biological characteristics and soil characteristics of different wetland communities ( mean+SE)

g ERSE WUEBE GARAH(PAR)
FEHL i i B wE Soil El’, tgj‘ Soil electricat Aboveground Photosynthetically
Plot Coverage/ % Height/cm Density/ ( ¥k/m?) o inoij;re conductivity/ biomass/ active radiation/
sonten
content/ 7 (ms/cm) (g/m?) (pwmol m™2 s71)
I 74.0+£7.48 b 9.73+6.18 b 332+29.78 a 31.79+1.59 ¢ 9.94+0.50 a 165.30+8.27 b 1460.01+2.47 a
I 78.0+£7.76 b 5.95+3.74 b 391+38.20 a 39.12+1.96 b 7.52+0.30 b 121.66+6.08 ¢ 1147.67+£2.06 b
11 98.4£9.21 a 39.80+3.89 a 402+54.41 a 59.63+2.98 a 3.85+0.19 ¢ 383.52+13.74 a 1111.67+4.41 ¢

RPN E/ NG F R R R LR 22 53 B35 (P < 0.05)

2.2 ifgFLE R T

AN A R FLE A RR AR AN 35 2 Fios . BB 3 SK S A A& b RRAC e FL it i
TR RR bE A TR 2 RV R a3 et TIT BUAE | T 53038 /0 T 40.77% ,45.36% ,FEH 11T S5 HEH0 T JC 3
FZE5E(P>0.05) 5 U FL A0 I JEE B U] S22 2 sl N AR 4, ARE |l T SRR b TID 98/ T 24.01% A b 1T 5400 1
oI 225 (P>0.05) ;W FL A A i 3 52 S KR /N B A (B AR M T, (ERE M 110, TIT 22 [ G I
Z5(P>0.05) ; ML 1 4 28 B W/ Nk B Fr AR (1) B (T B/ T 48.62%

K2 FREEMEEE MRS R P AR EDR )

Table 2 Leaf traits characteristics of Glaux maritima L in different plots ( mean+SE)

FEHL Plot

I

11

111

M1 FL Leaf area/cm?

M JEBE Leaf thickness/mm

He T Specific leaf area/ ( cm?/g)
M5 Leal dry weight/mg

425 Chlorophyll/ ( mg/g)

0.233+0.040b

0.084+0.004a
20.060+2.18b
11.620+1.01a
46.980+14.22a

0.276+0.025b

0.082+0.007a
23.490+2.26b
11.750+1.20a
32.980+14.59a

0.328+0.026a

0.064+0.005b
29.160+2.31a
11.250+1.10a
24.140+5.91a

[T AR /NG TR s Bl ] 22 57 2 (P < 0.05)

2.3 EFLEOLE R T

RS M EFL R D SRR AN 3 PR o Bl T B R TR B S, T LR e e i

R RIL T AR R ECR S0 NS RS T BREHD T 2351080 T 65.05% 64% F1 60% , AR A58 T 16
FLE G A R AL TR 5 R ROR YA 3 25 5 (P<0.05) 5 1 3L R 1) 25 19 R B2 /N
o NFEHD T BFEHD 11380/ T 4.23% (BFEHD 1L, 1T Z (A JC i 25 25 7 (P>0.05) .
2.4 FLE P AR AR ST

LT R AN Rl R B 2R LR B R (P,) S A (LA) (WSS (LT) Z IR A7 3%
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25 (P < 0.05) , HEFLE 5 Ot G sl SR AR TEAE M (1) AR (1) B 2 W RAH R (y, =
- 0.4135x + 0.6037, R> =0.7211,P < 0.01; y,; =— 1.1882x — 0.1609, R* =0.7267,P<0.01, & 1) . ZEFEHL(IT) ,
THBRENAFSEFR(yy =— 1.0409x — 4E - 05, R* = 0.4795,P < 0.05, [8 1) ; - Fr et 4 s R A 5 75
FEHL (1) FIAEM (TID) B 24 B E IEA R (y, = 1.3922x + 2.3610, R? = 0.7083,P < 0.01; y, = 1.2043x +
1.8597 , R* = 0.7419,P<0.01, & 1) , 7ZEREHL (1), " H R B FHFEMKEK R (yy = 0.8652x + 1.5256, R* =
0.5048 ,P < 0.05, & 1), FBA# KA BA o 1] 454 B A A= 15 v e 2L e ) I PR RT3 2 1 35 A AL
WA,
3 FEMEIENA £ BSRHE U T bR )

Table 3 Photosynthetic physiological parameters of Glaux maritima L in different plots ( mean+SE)

FEHL Plot I 1 I

BG4 A P Net photosynthetic rate/ ( umol CO, m™2 s™") 7.44£0.22a 3.85+0.14b 2.60+0.16¢
ZEBER T, Transpiration rate/ (mmol H,0 m™2 s7!) 2.13+0.02a 2.07+0.19a 2.0420.20a
SALSFJE G, Stomatal conductance/ (mmol m™2 s71) 169.08+8.69a 108.10+5.35h 67.64+3.81c
K43 FI %% WUE Water use efficiency/ ( mol CO,/mmol H,0) 3.49+0.42a 1.86+0.22b 1.27+0.19¢

[RFTANRING FhE R FE L B] 22 7 3% (P < 0.05)

AEHIT FEHIT AEHIIIT
099 y=-04135x+0.6037 075 r y;=-1.0409x - 4X 107 055 r yi=-1.1882x - 0.1609
R =0.7211 6o L ® R=0.4795
e o P<005
..
0.63 .

2 0.57
g
2 0.51
(5}
£
B 045 : -
Z -0.64 -0.54 -0.44
é lg(H- T 2 Leaf area)
o _ _
= 073 — yu=0.8652x+1.5256 055 -~ yy=1.2043x + 1.8597
& 0% R2=0.5048 . R2=0.7419
R 0.50
£ 090 0.66 |
) 045

0.85 0.59

040
0.80 0.52 035 L
0_75 1 1 Il Il ] 0.45 Il 1 1 J 0'30 J
“1.12 -1.10 -1.08 ~1.06 —1.04 -1.02 S135 -125 -1.15 -1.05 -095 -135 -125  -115  -1.05

lg(M-J& ) Leaf thickness)

1 REHMEBAESREGER(P,) SHER(LA) HEE(LT) ZEXF

Fig.1 Relationship between net photosynthetic rate and leaf area, leaf thickness of Glaux maritima among different plots

2.5 EFLEL T ORHHRR A G ST

Pearson FOCHE ST R, AN Ak Ff B8 2500 P AL A28 I R (7)) St AR (LA) (M JEERE (LT) Z Al A7
FEA WEER(P<0.05, 18 2)  WEFLIEEI R 25 i o S5 0 1o R AR A b (1) FIRE b (10) 389 52 0 B 3 A1 A DG OC R
(y; =—0.0469x + 0.2982, R* =0.8383,P < 0.01; y, =— 1.3338x — 0.4362, R* = 0.8036,P<0.01, K 2) , {EFEHD
(D), “H R B ERRELEER( yy = 0.9837x — 0.1683, R* = 0.5856, P < 0.05, [8] 2) ; I Fi- & 1 i AR AN JFE 2
FEREHD (1) FAEHL (11) Y20 IEA R (y, =0.1628x + 0.5028, R* =0.8766,P < 0.01; y = 1.0806x +
1.4882, R* = 0.8038,P<0.01, [ 2) , ZEFEHL (1), “F B R FIEMHAL KR (yy = 1.0064x + 1.5157, R* =
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0.6045 ,P < 0.05, & 2) , FRIAKEH FH/KRF B4 IR K FL R T @i/, ik 5k i A s ok ik
JEL B SR T/ N

FEHRT FEHITT A HIIT
034 y,=-0.0469x +0.2982 045 - yy=-1.3338x - 0.4362 045 - Yy =-0.9837x ~ 0.1683
R?=0.8383 . R?=0.8036 R?=0.5856
0.40 0.39
0.35 033
5 0.30 027 F
£
£ 025 021 |
e
g 0.32 . . 020 | | . 0.15 , , )
& -0.80 -0.70 -0.60 -0.50 -0.68 -0.63 -0.58 —0.53 -0.48 -0.65 -0.55 -0.45 -0.35
oS lg(H- T FR Leaf area)
=
g2 034 [ y,=0.1628x + 0.5028 0.45 - y, = 1.0806x + 1.4882 0.45 [y =1.0064x + 1.5157
% R2=10.8766 R?>=10.8038 R?=0.6045
= ) 040 [ 039 -
035 0.33
0.30 0.27
0.25 0.21
0.32 1 1 1 1 J 020 r Y I. 1 1 J 0.15 1 1 1 J
-1.12 -1.1 -1.08 -1.06 -1.04 -1.02 -1.22 -1.17 -1.12 -1.07 -1.02 -1.30 -1.25 -1.20 -1.15 -1.10

lg(M-J& J¥ Leaf thickness)

B2 TRFEMEAEZBER(T,)SHER(A) HEE(LT) ZEXE

Fig.2 Relationship between transpiration rate and leaf area, leaf thickness of Glaux maritima among different plots

3 e
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TERIRSE A B, B R R I 5 B IR ) A28 A A v ) P 42 i P00 % R S K i R R O, R
SRR BT A R S M A A U 52 Sl N R R AR A R A (3R 1) 5 L Ik v RRURIT EE T
USSR A T JEL R R R A (3R 2) T MUK RS A Y 2 B AR« (1) B T AR B N 1) fc i,
FARHUR RIS A1 B, h AL RE B P (3R 1), T A SR AR R A I IR 3 1 39835 /K B e I (3%
1), PRI T2 AR 5 ) 8 B 0 2 BE A TR (36 1) BRI SRR TR DG B BT IR A 5 AN DL, e b ok
I3 RE2E R S T L A 32 B IR BRSO S K R A B AR S R A A R S 2 T SO T
R DA SURI P AR5 ) e MR 2 2R 2 [0 434 R 7K 2 0 X A B 5 AR AT 3 g 5 T
R IEOK R S 2B 5, 1% BT LR R R B8 1 e AR X AR 3 B WCRE T, 9D i R ok ek
SRR BT BRI A8 1> RIS 7EBE IR RO 250 R, B4 O B AR B it 1) L5 9 P i S 240
IRFNE R REAR > | LA ST 22 i SRR R T T /N EE A P A A SCBAR A LR T RR (32 2) 5 (2)
b 1T KA BRI 8] p 2 ARt AR B AN S K R A Y DX (3 1) KSR LUAE M 1 AR X s ss , L
SR USSR AE I K B B S I A AR BRI , Ve R 1 i AR R A A A SR
W (2 2) B BGE P A 2 PR U TR (36 2) |, e AR ) B e ) i JRe s b AR SRR (36 1) 97 R A AR 25 ]
WA A A T G TR N AN B BT ISE S 5 (3) R T A RCRE BRI )R I, SR B AR R T
FEHLERAR (32 1) TR WA R B AR AR RSB, NI WA 5 B2 S B e R (3R 1)
BRIBIRR AT AN A= A7 23 18] DEIRBTIR A 5T AN | 5 B8 i 20 AN AR A 1 A S R L B A A RN R
TERET gL B AR B I ™ E, SRy it Jr AT e 22 (i BT BR R e e U, B2 v ot 1 (OB SR T AR i of
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WY T R AR A (K 2) , DA B AR BB A R M 2 2 A0 2 B>, P 20 i HE
GBS A 7 AR 0B B4 2 A il /L | DA R I AN 2 2 A AR Bk , 8 B T R v A i R DA &
BRI TR 2) . FHARE A SR I (a1 9 AR 1k, V2L Bd o R B it 5 A R o 7 A B AR ZS T BB
DATE R R AR B8 PR BR T P i £ VA T R 0 T P RS R BE T i A SRR A2 v A v
3.2 AN[EIERK R B ] i 2L RO A PR A i AR R

G A R B 52 PR BE RS IR AR A3 3o - S A MR R S BE MR 4 21 A RRUA | TR I T RE RS 3245 A1
RIS A E R o SR k0 Sl S R BN, B K R B B TR A, i R v A R K 4R
RORMASL R EER S N (BB HR 2 R AR (R 3) o 2R (1) B 1L 732K R0 38 1Y
SR TR T R B A SAR AR e RS N T 2 BN (3R 2) AR T P AR A G A BE T TR, T L R
TET BRI L TR 08/ (38 2) , 50T I R R 7K 4 o i TG BRI AR B 9 T K G 11 2R T
R PR TR RE AR AR R S R IR (3R 3) AR TAEIIR K S Rk o iz a2 A
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EBAREAR T 0 R (2 1 38 5 B T I /K 0 R FHACR AR (36 3) A4 B R AR T Aol A R, (2 il
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