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Abstract: Using vegetation coverage ( VC) of Suaeda salsa ( Linn.) Pall. in coastal beach as a
reference, the vegetation-covered areas were delimited into low vegetation-covered area (30% <VC <
50% ) , medium vegetation-covered area (50% <VC <80% ) and high vegetation-covered area (80% <
VC<100%) , and taking the bare land area (0% <VC=<30%) as the control, the growth indexes of S.
salsa and the physicochemical indexes of soil in each sampling plot were measured, and the correlations
between growth status of S. salsa and soil factors were analyzed. The results show that the total biomass,
plant density and height of S. salsa in different vegetation-covered areas are significantly (P <0.05)
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different, but the stem diameter shows no significant difference; with the increase of vegetation coverage,
each growth index of S. salsa increases successively. The soil bulk density in each vegetation-covered area
is generally significantly lower than that in bare land area, while the maximum moisture capacity, total
porosity , capillary porosity and aeration porosity of soil are generally significantly higher than those in the
bare land area, in which, the soil physical properties in the high vegetation-covered area have the largest
variation degrees. With the deepening of soil layer, the soil pH value in each vegetation-covered area
shows a tendency to increase in general, but the water content and water soluble salt content in soil show
a tendency to decrease in general; while each soil nutrient content in each sampling plot all shows
different variation tendencies in general. With the increase of vegetation coverage, the soil pH value
shows a tendency to decrease, while the water content, water soluble salt content and organic matter
content in soil show a tendency to increase in general. Compared with the bare land area, the soil pH
value and soil total nitrogen content of 0—20 em soil layer increase, while the soil water soluble salt
content decreases, soil organic matter content of each soil layer increases while soil available phosphorus
content decreases to different degrees in each vegetation-covered area; in addition, the soil water content
of each soil layer in the high vegetation-covered area and the soil total nitrogen content of each soil layer
in the medium vegetation-covered area are all higher than those in the bare land area, the soil available
potassium content of 40—60 cm soil layer in each vegetation-covered area is higher than that in the bare
land area. The redundancy analysis result shows that the growth indexes of S. salsa show extremely
significant ( P <0.01) negative correlations with the bulk density and pH value of soil, and show
extremely significant or significant positive correlations with the total porosity, water content, organic
matter content and total nitrogen content in soil. The comprehensive analysis result shows that compared
with the bare land area, the soil structure of vegetation-covered areas of S. salsa is obviously improved,
and the water holding capacity and contents of organic matter and total nitrogen of soil increase to different
degrees; it is indicated that appropriate coverage of S. salsa is beneficial to improve the physicochemical
properties and fertility of soil in coastal beach, especially has a great influence on the physicochemical
properties of the shallow soil.

Key words: coastal beach; Suaeda salsa ( Linn.) Pall.; vegetation coverage; soil physicochemical
index; redundancy analysis
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Table 1 Comparison on growth status of Suaeda salsa (Linn.) Pall. in different vegetation-covered areas in coastal beach (X+SD)"

P AL SRR (kg - m?) MRS/ /m>  Bkbi/em  EFfe/om
Sampling plot Vegetation coverage ( VC) Total biomass Plant density Height Stem diameter
X High vegetation-covered area 80%<VC<100% 0.87+0.24a 322.2+29.0a 42.48+4.08a 0.20+£0.02a
HIZE B X Medium vegetation-covered area 50%<VC=<80% 0.35+0.04b 265.6+16.5b 33.67+0.95b 0.18+0.02a
R BEIX Low vegetation-covered area 30%<VC<50% 0.17+0.03¢ 208.8+14.5¢ 24.97+1.28¢ 0.17+0.02a

D RGO /NG FhER R 25 57 3 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

®2 RIEMAHMEEE R XN T EYEERILE (X2SD) Y

Table 2 Comparison on soil physical indexes in vegetation-covered areas of Suaeda salsa (Linn.) Pall. in coastal beach (X+SD)"

et R BT/ (g em) KRR % BALBE/ % BELRE/ % ESILBRE %

Sampline plot Vegetation coverage Bulk d [ Maximum moisture Total porosity Capillary Aeration
pung p (VC) ik density capacity porostty porosity porosity

R 94X High vegetation-covered area 80%<VC=100% 1.34+0.02¢ 32.63+1.87a 56.96+3.46a 43.63+3.08a 13.33+2.01a

HIZEEHE X Medium vegetation-covered area  50%<VC <80% 1.48+0.04b 22.66+1.89b  44.97+3.17b 33.44x2.10b 11.53+1.86a

R WX Low vegetation-covered area 30%<VC=<50% 1.59+0.03a 22.80+2.08b 42.70+£2.16b  36.31+3.20ab 6.39+1.22h

F6HEX Bare land area (CK) 0%<VC<30% 1.63+0.04a 14.71+4.07¢ 30.35£4.59¢  23.89+6.11c 6.45+1.53b

DRGSR /NG FhE R 25 57 3 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
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.22 533K 1 257K 5 v B X vl 7 e DXORT AR
X 20~40 cm )20 135 pH (FEEEHMEX 43 5 A% T
4.96% 2.37% 1 1.72% , H.22 5335 B FKF; = E
BEIX 78 ol X RN 78 4% 1X 40 ~ 60 em 1 )2 Y 1 8

pH {EHEEHEX 53 A FEAR T 4.10% ,1.84% 1 1.30%,
H 25 53593k W 2EKF

SR EA SRR 3 pH (B RE 12 IR 2 T
o PR A T B e A 3 7 e R R R R AR A R
W = A X IR R R T o I
223 XA KFHEA R3O ARREH
S K i A SR TR B 2 R T A AT R e,
Hh o B A DXV R e DX 4% = J2 ) ) - 45 /K T
FELES EBEWXAL0~20 em HERHIESKES
40~60 cm T JZHA WE 25 MHOEHEX 0~20 em +
JE IS K 2 T A )R

MR X R X B X, 45 )2
B R EAR YR I , £5 B 4% X 7] 0 ~20 1 20~40 em +
FE SO KEERBE K S X 0~20 F
20~40 em )2 By 8 K G BOGRE X 43 513 T
10.53% 1 13.97% , MR E B X 0~20 F120~40 cm 1
JZ I - HE S K B BOEMEX A T 16.32% M



5 2 1]

Wrarfe, 2. $h i plooh e e D e RE AL R A 5 23

*3 EEHRHMAEEEXAELELEN pH E.&KEMK
Bl EEILE(X+SD)

Table 3 Comparison on pH value, water content and soluble salt
content in soil of different soil layers in vegetation-covered areas of
Suaeda salsa (Linn.) Pall. in coastal beach (X+SD)

n L2 0 1A pH
e Soil pH value of different soil 1ayers2)
Sampling p]ot])
0-20 cm 20-40 c¢m 40-60 cm
HVC 8.72+0.03Bb 8.82+0.07ABc  8.88+0.04Ac
MVC 8.97+0.06Aa 9.06+0.07Ab 9.09+0.04Ab
LVC 9.02+£0.07Aa 9.12+0.06Ab 9.14+0.04Ab
CK 8.67+0.01Bb 9.28+0.03Aa 9.26+0.01Aa
o A2 0 LAk %)
P4 Soil water content of different soil layers®
Sampling plot"
0-20 cm 20-40 c¢m 40-60 cm
HVC 30.34+0.97Aa  29.20+0.82ABa 27.56+1.34Ba

MVC 26.26+0.78Ab  25.69+1.10Ab  25.69+1.05Aa
LvC 22.97+0.17Ac  22.67+1.09Ac  25.34+1.55Aa
CK 27.45+0.70Ab  25.62+0.43Bb  25.14+1.12Ba
) R LR EHOR B SR/ (g - kg™ )Y
Hi Soil soluble salt content of different soil layers?’
Sampling plot"

0-20 c¢m 20-40 c¢m 40-60 cm
HVC 11.60+0.68Aab  5.84+1.37Ba  2.97+1.42Ba
MVC 9.55+0.77Ab 4.27£1.42Ba  2.64+0.48Ba
LvVC 10.93+1.39Aab  3.26+0.76Ba 1.71+£0.05Ba
CK 13.48+1.50Aa 4.43+0.48Ba  2.34%0.11Ba

DHVC, HE X High vegetation-covered area (80%<VC<100%) ;
MVC: H 3 %% [X Medium vegetation-covered area (50% < VC <
80%) ; LVC: {7 # X Low vegetation-covered area (30% <VC <
50%) ; CK: Y&HEX Bare land area (0% <VC<30%). VC. HH &
Vegetation coverage.

P AT OR ) 1 K S 5 B 3R R Al — 48 AR 7E AN [l + )2 1) 22 57 2
(P<0.05) Different uppercases in the same row indicate the significant
(P<0.05) difference in the same index among different soil layers; [f]
FUHAN TA] (/NG 5201 3R R [F] — 48 bR 7E AN [6) K 3 B) 22 5 W 25
(P<0.05) Different lowercases in the same column indicate the
significant (P<0.05) difference in the same index among different
sampling plots.
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Table 4 Comparison on soil nutrient content of different soil layers in vegetation-covered areas of Suaeda salsa (Linn.) Pall. in coastal beach

(X+SD)

A L2 LA HUR S/ (g - kg™ )

1
AL Soil organic matter content of different soil layers
Sampling plot"

Al 2 AR (g - kg™

2 Soil total nitrogen content of different soil layers

2)

0-20 c¢m 20-40 cm 40-60 cm 0-20 cm 20-40 ¢cm 40-60 cm
HVC 5.27+0.29Aa 6.00+0.51Aa 5.90+0.45Aa 1.62+0.12Aa 0.59+0.13Bb 1.58+0.44Aa
MVC 4.70+0.16Aab 5.33+0.38Aab 5.17+0.52Aab 0.95+0.13Bb 1.71+0.42ABa 2.37+0.35Aa
LVC 4.43+0.33Ab 4.70+0.14Ab 4.73+0.19Ab 1.15+0.23Bb 0.73+0.21Bb 1.91£0.13Aa
CK 2.93+0.18Bc 3.69+0.10Ac 3.89+0.04Ac 0.51+0.18Bc 1.43+0.30ABa 2.32+0.33Aa

RIF) 2 Y AR & R/ (mg - kg™ ) ARIF )2 i R G A & i/ (mg - kg ™)

ﬁéﬂﬁ]? b Soil available phosphorus content of different soil layers® Soil available potassium content of different soil layers®
Sampling plot 0-20 cm 20-40 c¢m 40-60 c¢cm 0-20 cm 20-40 ¢m 40-60 cm
HVC 4.85+0.59Bb 6.70+0.29Aa 7.24+0.57Aa 331.72+21.66Ba 405.24+25.01Aa 411.92+20.05Aa
MVC 4.94+0.29Ab 6.19+0.95Aa 6.62+0.34Aa 358.45+17.04Aa 331.77x14.25Ab 361.78+24.58 Aab
LVC 4.85+0.89Ab 5.61+0.82Aa 6.09+0.85Aa 335.06£26.31Aa 345.09+12.50Ab 342.75+21.66Ab
CK 12.12+0.57Aa 6.95+0.85Ba 7.53+1.17Ba 351.77£8.19Aa 341.75+16.37Ab 340.65+8.09Ab

D HVC. BEIX High vegetation-covered area (80%<VC<100%); MVC; I X Medium vegetation-covered area (509%<VC<80%); LVC: ik
P X Low vegetation-covered area (30%<VC<50%) ; CK: YGHE[X Bare land area (0% <VC<30%). VC. ZHF Vegetation coverage.

D [alfr R ) K S b R A — 8 hR 7E A [] 4 J2 6] 22 53 2 2 ( P<0.05) Different uppercases in the same row indicate the significant ( P<0.05)
difference in the same index among different soil layers; [G] %) Fp A 6] iR /NG b 6 7R [B]— T8 R AEAS [R)E Hi [7] %Eﬁ%( P<0.05) Different lowercases

in the same column indicate the significant (P<0.05) difference in the same index among different sampling plots.
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Axis 2

1 1 1
-1.0 -0.5 0.0 0.5 1.0
Axis 1

BDg: 1 ¢ %% T Soil bulk density; TPg: 1 3 & FL B JE Soil total
porosity; pHg: 135 pH { Soil pH value; WCq: T35 /K& Soil water
content; SSq: /K ML 5 i Soil water soluble salt content; OMs
TIEAPLT S Soil organic matter content; TNy : 4 44 A A B Soil
total nitrogen content; APg: 33 & & Soil avaliable phosphorus
content; AKq: 5 & B Soil avaliable potassium content; TB B
H: W Soil total biomass; PD: MRS Plant density; H: e Height;

SD: Z5E 4% Stem diameter.

B 1 ESERIRMEERER XIS MEEE KRS TEELIER
#J RDA #HEFE

Fig. 1 RDA ordination diagram of growth indexes of Suaeda salsa
(Linn.) Pall. with physicochemical indexes of soil in vegetation-
covered areas of S. salsa in coastal beach
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