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Study on the critical shear stress of floating initiation for the seeds and seedlings

of intertidal salt marsh plants
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Abstract: Salt marshes are the transition zones of land and ocean which are intertidal ecosystem dominated by large
herbaceous plants. The floating initiation of salt marsh seeds and seedlings under the tidal current is an important
prerequisite for the natural dispersal of saltmarsh plants in the intertidal ecosystem, which determines whether saltmarsh
plants can disperse effectively over long distance. Unfortunately, there are few quantitative studies on the floating initiation
and diffusion of salt marsh propagules in the complex tidal flat environment. Here, we focused a typical saltmarsh pioneer
species Scirpus mariqueter in the Yangtze estuary, aiming to explore the critical shear stress of floating initiation for

S. mariqueter seeds and seedlings at the different germination stages and on the different sediment substrates. The critical
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shear stress of floating initiation for S. mariqueter seeds and seedlings under experimental gradients were measured by U-
GEMS micro erosion system, and the effects of different germination stages and sediment substrates on the floating initiation
of S. mariqueter seeds and seedlings were quantitatively analyzed. The results showed that; (1) the germination stages and
sediment substrates had significant effects on the critical shear stress of floating initiation for S. mariqueter seeds and
seedlings (P < 0.01); (2) the critical shear stress of floating initiation for S. mariqueter seedlings decreased gradually with
the increase of germination stage, and the chance of dispersal with tidal current increased accordingly; (3) compared with
the sediment substrate of muddy tidal flat, the seeds and seedling of S. mariqueter were easier to float in the silty tidal flat.
This study enhances the understanding of the process and mechanism of saltmarsh natural dispersal, and provides a
scientific basis for efficient low-cost and large-scale saltmarsh restoration in the Yangtze estuary and other regions using

seeds as restoration materials, which has important theoretical significance and practical application prospects.

Key Words: salt marsh; seeds and seedlings; floating initiation; critical shear stress; germination stage; sediment

substrate ; Scirpus mariqueter
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Fig.1 The seeds and seedlings of S. mariqueter at different germination stages and design of floating initiation experiment
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Table 1 Variance Analysis of the effects of different germination stages and sediments on critical shear stress

I FL BTN 7 Critical shear stress

A ¥y F P
i % BBt Germination stage 6 0.53 279.90 <0.01
DURPIE T Sediment 1 0.12 60.16 <0.01
B R BB x YU Germination stage X sediment 6 0.01 5.83 <0.01

RIFT B 5 9 B VR L S R S SR % 7
PRI A% P T 52 1 1 S0 3 4 i os
W2 W BT A (1 3) o R 09 U0 1 03 i"‘b i
RN T (0 Pa) M5 = HEME SO T LB 4 1992/ o4t
N LA VR 3 BT R R LB 2R T B B S 03 f *g +d d
0.2+ de
- : *@ iy

I it )5 R
T B o I T

I 5 B9 VI

Critical shear stress/Pa

SCAE TR BB R B, FOR A 209% ; T EAE
I LR 2 1T 14 S A TR R Sl R AT5 D 0 (181 3)

0.1

ef
f
TEARFAR SR AT | B T = B R S A i 5 o B vy s or ‘é +L
J& S BB A S AR AR G K, AR A R By bz 3 4 s 67
i & K Bt Germination stage

B, i e IR BUIE BTl & My b I BT 245 1F T, 5/

4 BT 7 0 R L G T 9 i , LN I aIE s B2 AEBEMEMFHEEEZFENIERIVIN S

040 5 2 T e b i e
B TAETT T M K35 80% s M RIRBEE iy o st i 000 5.
FIGTBL 4 W SRR TR SR R EF RS . YN peo.os

JEANE] 0.10 Pa I ZEVAYE BT A0 Y 52 AF ¥ B 7 R 8l 30

1 90% , T FER AP 5T R T Y S A= B BRI AR 3l R 100% . Bl W 4 B Btk g, 58/ N B BT U1 3 H0 s #1525 1 1
SRR B S P TSR BN ZERYBL 7, R N 0.02 Pa (BT EIN 1, A IR IR TR 1 S AR B R A Bl
R IR E] 90% , MIAERRY 52 1h] B S A iR L B R 100% , WFFT4A5 R, Bl w7 A B Be i it e | it =
1 T RE S A e TR S T I SR BTN N R RE I S O AL N, RN e 55 VIR AR [
ANEAL TR A B B, L0 TG SO R T A e B A v T L Sl A A B I e T I I RS B AR T A e
TS A, R BUIRBUSRAE T, SEA T AR RS (BB 4) R s R W3R, ey D JBUIE B 4%
PR SEAR R AR (BBt 3) AR S AT h B2 52T+ (181 3) o ixX SEg SR GBI TE by 00 o) M, 524 v
B Dy T ) R W B A , S A= i T AR E (Y BE 4) |, HAEE R R 3l A 2 3 1, i B i G e
R

2.2 N[ A& B B AR T AR I VR AL B s 5 B D) 1N 7 ) 5% )

NIV K B Bty = AR BE SR BE AR T80 T 5 SRR, 00 3 Mty 2 SRR REAER N Y 2R 07
ZETTRAR T IR ST 2 19 89.07% (>85% ;3% 2) , RE S W T L8 bR i 4 IR 35 B o Horbh 58 — 0o i B85 22
49.66% , %M o3 A B AR I ZF A B di ey, SRS e 1 S AR B R TR AR ORI L I (0 ) A SRy, 56—
T3 S A DGV R, TR IR A B Be S 2B 7R i) B e i (B ) A2l s

http ; //www.ecologica.cn



1826 24

USTAT YA T B 5

—_
(=3
(=}

100

80

(o]
S

60

N
S

40

IS
(=)

R
Floating initiation rate/%

20

PR AR
Floating initiation rate/%
[5~]
S

o
n Stage S

3 FEIHEME (xfh) MBI F (y i) THMFSRESETZENE (M)

Fig.3 Floating initiation rate (z-axis) of seeds or seedlings under different germination stages (x-axis) and shear stresses (y-axis)
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