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Fig. 1 Soil sampling points around Tamarix

T HEL 18 BRI #h 53 /A K B+ (HCO; . CI .
CO¥ ., SO, K"\ Na', Ca™", Mg™"), H, K55 Na%
FH K M 20 5, Mg il Ca™ 2R F EDTA 45457
5, CI ] AgNO, T4 5, COX HIHCO; fdf I WLF8 7
T 78 Ve 72, SO ] EDTA [a] 247 i 100 i , TEI%
W, - e Ab A b7 SCR®
22 BRIk

(DK RERGH S EER, EEERIH
TR AL I, 4R ORI RER G R E AR
M5 o 1207 WK R R R & 3 - 48 53R e

T (FER T 50 cm 4b) | 52k (FEA T 150 cm Ab) | #
i (BEARS T 200 om &b ) 3 Ff, DARR ML R 2 2%, oAk
RN

Er=A/C (D

Es =B/C 2
Kb B, FoRE T K870 & %, Ey R 5d
G K Ay B R A TR KRS R4
FT iR 58 B it 4k 3 AR R oy BT 4G C 3R
NS R A G T o G

Q)BT . AT A Ry

K x KE R 775 -



#2248 FA4W BALAGAAHBCEHEI 2024 F 8 A

Egp =100(-0.012 6 +0.014 75S sr)/

[14+(-0.0126+0.014 75S ar)] (3)

S ar = Cra /[(Cep + Cyin) /2] 4)
K Egp FIRALEE; Sa AENLIT L Cuws Cous Cug
S3HIA Na', Ca™', Mg il 438K, g/ke.

OFRE BEATHT o ARG B IR R G s E R A
TR R EY, SR PR ERA
(capacitive coupling) # & S 725 it Al & R AL A, HE
IR n ARG (BB 2R ) M AR FRR A R AR R,
AU

o=l weu) ([ Jarw)]) " 5

M LR 5 A5 B - HE KR w5 A b

R G L R L
C=2(W-S)/[(W+S)W +5)]"? (6)

MG EM CE0,1]. 4 C=0, #EEM/DN, TR
IKERAD T IR, FoAKER TP R, 2 C=1,#8
B EERK, FrKERZ A EIIHRIE A . HRA K
TR ER A RS A 5, KR AR L 5 i ) R R

K Excel il SPSS 26 #R A4 XA B #1748
T3 HT: F HO AT AL A BT o X - K R i) 23
53 5HFEE; F Pearson A G R B BT 1A E AR | A
b5 &R AR B 7 2 18] 1A 56 %5 FH Origin 7 & = 4

S

(a) 7R

150
(c) P f]

200

5

IR I AT R 5 B 0 T
HRESH

3.0 B R 2R AR AE

WRHEIE 2 7K 43728 Ak B B, A0 JE 120 18 55 K
RG] R 3 AR, 20%~26% FARKY K,
26%~33% N &K, 33%~40% N B &K .
SIS K R A i A A A K SR B A R <
FEM<ZR M <T gl 58 T 26 )2 4 B 5 KR B i K Tk
GERNAR b, S PHF T 5 R U D BR TR A3
Ak, LM 50~100 cm Ab + 35 & K R 4 JZ TR E
{14 254 o0 T B840, (/PG L A 0 BE AR A S0 em 1Y
e b B AR AL, 20~30 em 2R BN E Y
FKZ, X5 5T R w0 A T R AR R A K
AR 150 cm AL BP S e 947 &, 18
)2 BURIE T K E S KD A A B = B
K, FKFIN 28% B4 B IR)Z I 36%, X FpAR{k L)
ZRAN 5 g B, ZE4E I 20 em 2 IR T 35 K
FROAKT 33%:; MAMIFGM 150 cm Ak & 7K 2%
BRRAAY . FEARM 200 om Ab 138 5 Kk F i 5
%, 3850 T 52 B B 2 b B 18 5 K AR LR AE, TR
JZ I EIKCRALT 30%, Horb i) 18 5 K R F A%,
FIZ T AR AR E KX .

(b) M

0 100 150 201

(d) -tdn

3

0

B /em
B2 AEAELESKEERTHE

Fig. 2 Trend plot of soil moisture content in different directions
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Fig.3 The water aggregation rate in soil depth
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Tab. 1 The correlation analysis among soil salt ions (#=192)

3ES TS HCO; cl K' Na' Ca™ Mg” S0%" WE MR
TS 1

HCO;3 —0.522%* 1

Cl 0.993**%  —0.493%* 1

K 0.788**%  —0.551%* 0.776%* 1

Na' 0.970%*%  —0.481%* 0.974%* 0.797%* 1

Ca” 0.848%*%  —0.500%* 0.823%* 0.661** 0.742%* 1

Mg* 0.950%*%  —0.507** 0.942%* 0.721%* 0.884%* 0.889%* 1

Neorn 0.459%*%  —0.332%* 0.399%* 0.390%* 0.330%* 0.783%* 0.550%* 1

W —0.441%* 0.356 —0.417%%  —0.588*%%  —0.400%*  —0.544%%  —0.509%*%  —0.562%* 1
iisx- 0.401%* 0.019 0.422%* 0.185 0.426%* 0.209 0.324%* —0.045 0 1
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Tab. 2 Average of soil salt ions content around Tamarix %
) P
eSS - { . 2 2 2
HCO; Cl K Na Ca Mg SOy~
E 0.016 0.696 0.004 0.360 0.055 0.044 0.061
S 0.015 1.412 0.006 0.711 0.096 0.098 0.068
NG5 1)
W 0.016 1.601 0.006 0.743 0.109 0.105 0.072
N 0.019 0.867 0.004 0.440 0.043 0.044 0.047
0~5 cm 0.015 1.669 0.007 0.776 0.152 0.138 0.127
5~10 cm 0.016 1.153 0.005 0.583 0.057 0.066 0.039
ENGIE
10~20 cm 0.018 0.895 0.004 0.458 0.047 0.046 0.042
20~40 cm 0.017 0.858 0.004 0.437 0.047 0.042 0.041
50 cm 0.017 0.634 0.004 0.328 0.047 0.032 0.058
100 cm 0.016 1.070 0.005 0.538 0.082 0.072 0.079
ENGIEr
150 cm 0.016 1.462 0.005 0.711 0.085 0.098 0.050
200 cm 0.017 1.410 0.005 0.676 0.088 0.089 0.061
1.6 Ry —
50 S B JEEVRFE R T, S 540 200 cm b 4%
1.2

Na' I3 1/%
[=1
oo
T

[=4
N

;B%@@%

E E S S W W N N

B4 BEEVAEESE NaHESE

Fig. 4 Characteristics of Na” content at different distances from Tamarix
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Fig. 5 Characteristics of Cl content at different distances from Tamarix
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Fig. 7 Distribution profiles of soil total salt in different directions
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Tab.3 Water-salt regression analysis in different directions

Il [EVEY:yi i ZBR §. 3P Pearsontl X R 5L
E Y=0.048X-3.199X+53.849  0.540 0.006 —0.547"

S Y=—0.436X+15.497 0.553 0.001 -0.743"

W Y=(134.778/X)-1.877 0.168 0.115 —0.402

N Y=0.018X-1.195X+20.989 0.112  0.463 -0.247

TE: ** FORTE 0.01 2] (BUR), MIZEE .35 * FRTE 0.05 2631 (W
B, AR

332 FREEEHNLEAEREE

H 2 4 a5, 45 H2KER R R R AR, -
5 ER WE S KR ARG N T P A, {EAXAE 0~5 em +
JER AR AR B . BUE ST R % )2 1
FOKFG SR Z MAA R M R (R=0.409,
P<0.01), FI N 18 5 £ 1k Bl S /K S04 1 Jining FAIR,
7 oAl 4 J2 Kk iR 22 1B A BB AR AR G R .
IKERFRA B (8] 13~16) 2K F, 0~20 cm L ZFEA M

KxKEF B 779«



¥22% B4l #AARE S ARARHCEEO

2024 4 8 H

FARAE AR S KR AN 31%. FR)Z A KR
AR (B 13) Bt & Sk s py 3 3 K, B HJE &
HRE KT 2.0%. KRR 24%~32% 1975 FIKERHE
BB, M R m AT 2.0% BHRR A B RS
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Fig. 9 Coupling of soil water and salt on the east
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Fig. 10 Coupling of soil water and salt on the south
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Fig. 11 Coupling of soil water and salt on the west

M
0.78

0.71
0.65
0.58
0.51
0.45
0.38

0.32

1 1 1 1 1 1 1 0.25
29 30 31 32 33 34 35 36
TIKE Y

B 12 deftskEReE

Fig. 12 Coupling of soil water and salt on the north
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AR 209%~26% 1) IK BY . 26%~33% B B .
33%~40% 4 1 B & 7K 3 NS5, T2 B AE 33%
LR A KB B AR AY S AR AS . (B R g
G 4 358 30T 20~30 em )2 H IS KR KT
33% I 5 AR Ak, 3 PR R A A AR FR A R AR
MR FR oA 2 e K A T A+ 25, Bev
RPN 20~30 em 4 J2 5 E K R 148 F 5 5w AR B
(7 35 FIE TR R KA —EMEXR, T
TR+ K 4 R MR R, AR 3C 40 em PL R 1Y
T2 E KB R KT 30% R ERS

x4 AREREKEEARBRDH(n=192)

Tab. 4 Water-salt regression analysis in different depths (n=192)

N o Yo Z R p? A Pearson
TRBE/em [l 5 J5 HE RER WEEP "
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=10~<20 In(V)=In(6.163)-0.048X  0.071 0320 —0.223
=20~<40 7=0.020X"—1.331X+23.605  0.064 0.651 —0.152

TE: ** FIRTE 0.01 SRR, AR .

&S5 AREEBEKELIFREXSH(=192)

Tab. 5 Water-salt regression analysis in different distances (n=192)

PR Pearson
M /em ISy PERBR BEMEP -
50  Y=0.029X-1.871X+31.023  0.064 0.651  —0.020
100 Y=-0.393X+14.333 0.326 0.021 —0.571"
150 Y=-0.282X+11.354 0.286 0.033 —0.535
200  Y=0.046X"-2.864X+46.199  (.543 0.006 —0.697"

e FIRTE 0.01 GO COUR ), G 355 * FRTE 0.05 3 (WL
FB), MIoet:

Fo EWELTE. REFMEELHK &
R TTZ 5

Tab. 6  Analysis of variance of the effects of peripheral orientation,

BREBEE

depth and distance on soil water, salt and their coupling degree
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Tamarix chinensis on soil water and salt and its coupling relationship
in the Yellow River Delta wetland

CAO Jiaxin', CHEN Yongjin', ZHU Haiyong’, LI Jiaxin', WANG Xuting', XU Mengchen’, LIU Jiazhen'
(1. School of Geography and Environment, Liaocheng University, Liaocheng 252059, China; 2. Jinan Environmental Research Institute,
Jinan 250100, China; 3. Qingdao University of Technology, Qingdao 266520, China )

Abstract: The Yellow River Delta, the most comprehensive and youngest coastal wetland in China, exhibited the
dual characteristics of abundant resources and fragile ecological environment. The severe soil salinization and
halophytes play a critical role in salinization control. Tamarix chinensis was a typical halophyte adjusting water salt
balance. So, the aim of this paper was revealing the mechanisms of plants impact on soil water and salt in coastal
wetlands and providing scientific reference for the protection and restoration of coastal wetlands.

The study focused on soil water and salt around Tamarix chinensis Lour in the Yellow River Delta wetland.
The sample collection location was selected on the buffer zone on the south side of the Yellow River Delta Nature
Reserve, which were the Tamarix communities with minimal human interference. A relatively independent tamarisk
shrub with vigorous growth was selected in the community. Four sets of soil profiles were successively taken from
north, south, east and west, each set consists of 4 soil profiles which were able to represent the status of the soil
distancing 50 cm, 100 cm, 150 ¢cm, and 200 cm from the root of the shrub. Each soil profile was layered in layers of
0-5 cm, 5-10 cm, 10-20 cm, 20-40 cm and beneath 40 cm of the ground water level visible. the eight major ions
(HCO; . CI', CO¥ ., SO, K'. Na', Ca’". Mg"") and moisture content in the soil were monitored.

To reveal the influenced mechanism of coastal wetland plants on soil water and salt, the spatiotemporal
characteristics and coupling relationship of soil water and salt around the habitat of Tamarix shrub in the Yellow
River Delta were analyzed. The results showed that: The soil moisture content under the plant crown was
significantly higher than that of the edge of plant crown and the bare ground and showed a trend of gradual

decreasing from main stem of the Tamarix to far away. The water aggregating rate showed a clear “water island”
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pattern, in the soil layer above 20 cm, the accumulation rate under the plant crown was significantly higher than that
of the crown edge, while the opposite was in the soil layer below 20 cm. Soil salt ions were well correlated with
total salt, among which CI", Na" and Mg were significantly correlated, and the changes in the contents of three ions
under the crown of tamarisk were relatively small in all directions of east, south, west and north. Due to the salt
absorption by the root system of Chinese tamarisk, the enrichment rate of total salinity under the plant crown was
less than that at the crown edge and showed a clear “salt valley” pattern.

The high coupling degree of soil water-salinity appeared in the states of high salt content and low moisture
content around the Tamarix shrub. The high coupling situation occurred in the surface soil around the tamarisk, on
the south and west two sides, and in the bare land far from the tamarisk. At different directions around the shrub, the
coupling degree of soil water-salinity was manifested as west > south > north > east. The soil water and salinity
content showed the significant negative correlation. Under the influence of the Chinese Tamarisk, the coupling
degree of water and salt appeared a gradually decreasing trend from far to near the Tamarisk. As the increase of the
soil depth, the influence of external factors gradually weakens, and the coupling degree decreased with the increase
of soil depth.

Key words: the Yellow River Delta; Tamarix chinensis; analysis of water and salt; spatial variation; coupling
relationship
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