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Abstract: Soils in salt marsh ecosystems have been undergoing certain changes including those related to
sediment types and burial depths due to tidal activity and a variety of biotic factors. The changes in sediment
type affect water-retaining properties, permeability and organic content while those in burial depth alter soil
humidity, nutrition content, oxygen content, light intensity and temperature. Although many previous studies
have focused on the effects of soil properties on plant growth and reproduction, few have explicitly tested the
impacts of sediment type and burial depth on plants in salt marsh ecosystems. The exotic species Spartina
anglica found in coastal China has been experiencing increased mortality over the past decade, however the
mechanism of this mortality remains unclear. This study mainly focused on the effects of sediment type and
burial depth on growth traits and biomass accumulation of S. anglica and was conducted under greenhouse
conditions. The experiment included two types of sediments with clay and clay-sand mixtures (the volume of
1:1). Furthermore, four treatments were established with burial depths from 0 cm to one quarter of the plant
height, one half of the plant height and three quarters of the plant height. Results indicated that clay increased
leaf area, number of leaves, number of rhizomes, total length of rhizomes, rhizome mass and aboveground
mass, while the clay-sand mixture led to an increase in the number of ramets, total mass, underground mass
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and root mass. All of the measures, except for leaf area, peaked at one half of the plant height burial treat-
ment among all treatments. Overall, burial depth at one half of the plant height in clay was the most suitable
combination for S. anglica. The results indicate that changes in sediment properties and subsequent changes
in burial depth for S. anglica may assist with management of its populations over the species range.

Key words: salt marsh; Spartina anglica; population invasion and decline; biomass accumulation
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M T2 2w BPE R, ERVE TR I E H IR AR
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FKEL, BB (Suaeda salsa)+ Kok sk, Hirhsgig
FIT FARPRH B B ACK BRI ROK BEAE A5
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Table 1 Results of ANOVASs testing the effects of sediment type and burial depth on clonal and growth traits, and biomass accumu-

lation of Spartina anglica

PRI bR R 9iig:i] TR FE 358 b < YA AR VR
Traits Sediment type (S) Burial depth (B) SxB
F1, 40 P Fs, 40 P Fs, 40 P
(A) v b B AR 48 SR Clonal and leaf traits
3% No. of ramets 7.9 0.008 9.8 <0.001 11 0.359
FRARZE2 No. of rhizomes 6.5 0.014 25.4 <0.001 45 0.008
HORZEA Y& Rhizome biomass 3.9 0.057 28.5 <0.001 5.2 0.004
HARZEE K Total length of rhizomes 9.8 0.003 18.1 <0.001 3.6 0.023
i F % No. of leaves 6.4 0.015 175 <0.001 34 0.028
AR Leaf area 6.5 0.014 32.9 <0.001 2.0 0.127
(B)AEY=A A Biomass accumulation
KMEY)E Total biomass 1.0 0.328 49.4 <0.001 10.8 <0.001
Hb A& Aboveground biomass 01 0.770 48.0 <0.001 12.1 <0.001
Y2 Belowground biomass 6.6 0.014 44.1 <0.001 7.3 <0.001
RA#) & Root biomass 11.0 0.002 23.8 <0.001 2.6 0.064

IR AB bR AE VR FA KR 34 R N TR A (K
1A-D). PP 3585 M (1) kSR AR 112 Ab B
NIEB R KE, HEZERTIRAKGEG3I4LEEP <
0.05) (EILE), 11 ¥4 -t 438 Joa b 1% - T RRLE VAR R v
SARLEE N IA Bl e KAR, HRG A28 B 2% K F HoAth
AbER, TR A 2 KT CKARFE (KILE, F).

22 TERMIEZRIURENKKRKEEYER RN
20

AN [R] () 3138 Jo e ROK BB I R AR
KR AR R 2 (P < 0.05), %t AyE i b
A= U G 4 25 B2 (P > 0.05); 111 AN 3] A TR AR v
A 3 0 ROK BRI A ) 2 AR SR S B 3 S
(P <0.001); b4k, BRARAEDIESL, L3585t A1V AR
TRPE B A2 EAE R F A AR M) SR AR I s B35 (P <
0.001) (#1).

PIRh I R A M AR HR
AR IR AR ) B A TR R s 12 A 3 T A B i
KA, HERARAEYIEASL, 55 KT O &
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EAARAEY B DUR & LA B ok, it B E
DURE b HE B f K

3 g
Vb S R R R AR KRR B B
SR, TR SR, SRR R R

R AR, BRI 5] K A H A o i e R, R
ERREE ESIR T A(Kim et al, 2013). ASHf
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WA EM R, MiRA SR KR E A & R
R BAK HEAMZE. HOKREIA . B PRI
PRARES AR, (EAEX TR G L&, KihMEK
ReisEaE, AR S ERENRL, HHEREEN -
B AR Sh IR R & &, RIS EY R
JEHIFR45r Jarvis & Moore, 2015), £ 7 THE R 3KEL
SRS TR AR RD 3 A A R, A
T ROK LB VE 2 T A FR AR 10 A2 4 B 3 v B 0,
WA R T e BEAE Y 3RS 55 2 B BE O, S H BA R
SRIAERAR T, AR T IOKE R A E 2 (Willis &
Hester, 2004; ZEZLFF%%, 2007, Li et al, 2014a; Jarvis
& Moore, 2015). Hki-ALL, BE LRES MR
n, AR T AR R AR, (0 I TR A A Gk
Z, AFTH EEA Y E A R (Mariska et al, 2009).
SIER, KL BEA R T IORE R A KL Y &
PR R . X5 A REAKFER B T4 R (T ZE
4%, 2009; Crawford & Stone, 2015)—#: FfiE 1-3%
AR BE 3G 0, Lt DRG0 3, HIERIfR
KA Pt E, S E IR, Mt TREG L8
AHRT HACKE R AE K ETE, segERr H AR e [
o9k, MR E LA BEAEK N A E I H 2
RAEMERRR . BAEEREGLIMNERE, BEK



118 BREE: AN (7] 39 o b R A A 8 o R i A K B ) S 1283

40 - 3 K+ Clay 20 -

A 75 -k Clay-sand mixture B
X
A 30 1 % a ;{2 15
& X =
2 4 ks
s b y fiod y
S 20 b 2 210
. z
= &
= 2% z g
K10 £ 5 b
.:!é
0 0
2.0 1 = 150 A
@ |C §7|p
5 15 2
Nl
2 < 100
g = "
N L= )-'
e | y =0
2 1.0 £
= =
£ 2 b £ 50 z b b
H 05 b “ b z
M o
= 4
= =
0.0 ' E = 0
80 1 20
E F
o 60 1 X s X
: :
8 X a - 5 Y a
s X £ y a
g’ 40 - E 10
b b 3 ,
o b = b
= 20 - y = X
(s f f f () - : - :
CK PR 1/4 PR 12 PR 374 CK P14 P12 P 3/4
I FRIE Burial depth AR Burial depth

El FELIERMZFIUREGE T AKREME N E EAE R MR IERR (RIEHRER . HEFERAR—LTIERM
RFEURBE AL IR 8 o E&E Z F(Duncant& s, P = 0.05). RFUREAIECK. HREL/4. ¥RSLU2FIHKE3/457 Rt R £ BRI
MRS 4, RS L2FR TR S3/4.

Fig. 1 Clonal and leaf traits of Spartina anglica under different soil types and the four burial depth treatments (Mean + SE). Means
sharing the same letter are not different at P = 0.05 within sediment type treatments (Duncan tests). Furthermore, CK, 1/4 plant
height, 1/2 height and 3/4 height were established with unburied, 25% buried, 50% buried and 75% buried, respectively.
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Fig. 2 Biomass of Spartina anglica under differet soil types and the four burial depth treatments (Mean + SE). Means sharing the
same letter are not different at P = 0.05 within sediment type treatments (Duncan tests). Furthermore, CK, 1/4 plant height, 1/2 plant
height and 3/4 plant height were established with unburied, 25% buried, 50% buried and 75% buried, respectively.
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