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Spatial Distribution of Soil Salinity and Nutrients Ander Different Vegetation Communities in

Yellow River Estuary Wetland
ZHANG Tianjii, CHEN Yongjin", LIU Jiazhen
(School of Environment and Planning, Liaocheng University, Liaocheng, Shandong 252059, China)

Abstract: By using the classical statistical and correlation analysis and one way analysis of variance, an investigation of
vegetation quadrats and soil samples was carried out to assess the spatial variation of soil salinity and nutrient contents and their
relationship under different vegetation communities (Tamarix chinensis, Suaeda salsa, Phragmites australis) of the Yellow River
Estuary. The results showed that: 1) The contents of salinity (TS, K*, Na*, Ca*", Mg?*, Cl-, SO; ) and nutrients (available
phosphorus, AP; available nitrogen, AN; total nitrogen, TN) in surface layers of soil profiles were obvious higher than those in
other layers, and they declined with the increase of soil depth. 2) The studied soil belonged to heavy solonchak with the mean soil
salinity more than 4.0 g/kg. Cl- and Na* were the two most important ions contributing to soil salinization. There were great
differences among different vegetation communities in total salinity in the surface layers (0-5 cm) with an order of Tamarix
chinensis > Suaeda salsa > Phragmites australis. Sodium adsorption ratio indicated that the three vegetation could be poisoned by
Na* in the layer of 10~20 cm. K*, Na* and HCO, were significantly different among different vegetation communities. Except for
TP, the other soil nutrients were significantly different between different vegetation communities in the same soil layer or among
the same vegetation communities in different soil layers. 3) correlation between salinity and nutrients were not significant in the
three vegetation communities, however, total salt had significant correlation with Na* (P<0.05) and CI~(P<0.01). Soil nutrients
were insufficient and the soil was infertile. The soil N:P under the three vegetation communities was less than 14, consequently,

nitrogen was the limited nutrient factor to the growth of vegetation in study area. Therefore, controlling or reducing chloride and
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sodium, increasing organic manure and covering with organic matter are the optional ways to alleviate soil salinization in the

Yellow River Estuary Wetland.

Key words: The Yellow River Estuary Wetland; Vegetation community; Salinity; Nutrients
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Fig. 2 Profile distribution of soil salinitv under three vegetation communities
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F1 3MEVMRERSERS BT ZEREXNE

Table 1 Correlation between soil salinity and ions under three vegetation communities

TR sl K* Na* Ca** Mgt HCO; cr SOF
B TS 0.837" 0.779" 0.642 0.790" —0.088 0.995™ 0.958"
pH 0.061 0.112 -0.320 -0.771" 0.831" -0.398 ~0.494
EC 0.784" 0.641 0.740 0.846" -0.187 0.958" 0.949™
E2 )| TS 0.874" 0.908" 0.981° 0.971" -0.431 0.999™ 0.953"
pH —0.007 —0.275 —0.490 —0.573 0.387 —0.488 —0.481
EC 0.885" 0.915" 0.977" 0.962" —0.435 0.997" 0.955™
Gk TS 0.061 0.794" 0.481 0.304 —0.225 0.954™ 0.747
pH -0.371 0.663 ~0.441 0.814" -0.715 0.505 -0.125
EC 0.183 0.685 0.443 0.459 -0.295 0.994"™ 0.610

T **RIRTE P<0.01 JKFARSCIER 2 5 *RRTE P<0.05 ACFAXEME R, T

R2 3 FEMREARE L RN LI L AFE

Table 2 Characteristics of sodium adsorption ratios in different soil layers under three vegetation communities

TR 0~5cm 5~10cm 10 ~20 cm 20 ~ 40 cm 40 ~ 60 cm 60 ~ 80 cm
i 3.40 4.52 5.52 3.27 3.09
FEH 3.07 3.98 3.11 401 2.77
P 1.89 1.86 2.72 2.49 2.11

BT TRE 80 . Y pH FHE, HCO, 2541k
B COY , Tifd Ca2*, Mg RLUTHERY I AL
23 AREBEYBEETERSNFEFRERESS

FFAE

PR A E A TR R A S bR EGR 3)P4H
Wi, BlEREIE A AK ZEIRN 129.75 ~ 372.25 mg/kg,
BT R FEEIRE; AP IYZRIE N 0.50 ~ 2.58 mg/kg,
JBTALECRE s AN Y2204 10.68 ~ 28.88 mg/kg,
J& TR s TN A5 IR 0.24 ~ 0.55 g/kg, JB& T
BB BOIRAS . BREIEEIE ) AK JB TR E F Ik
&, AP JE THBUIRE, AN JE THRERBURE, TN
JB TR . PTEEREIE N AK B TikEFERE,
AP J& THREUIRAS, AN B THRELEMEIRE, TN JE
TR B BORES

#3 ZEFIRTEZEFHHRIRE

Table 3 Classification standard of soil nutrients in 2" national
soil survey

IRt 4 A (g/ke) R A (mg/kg) B (mg/kg) HEALEN (mg/kg)

£S5 >2.0 >150 >40 >200
BES 15~20 120~150 20 ~ 40 150 ~ 200
FE 1.0~1.5  90~120 10 ~20 100 ~ 150
Bt 0.75~1.0  60~90 5~10 50 ~ 100

B 05~075  30~60 3~5 30~ 50
i fke <0.5 <30 <3 <30
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PRI FRARZ 3, HAEP 2R 20 om DLUF L2 KA
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T AE 3 AR T AR A AR AR R, TK %6
THERE, TP SEREETH. P35 . BRMEEE R TN &
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60 cm 2 3 BEVE 22 S PEY) 3 (P<0.05), TEHA
FAIRI )2 3 BEE 025 SIS 23 (P>0.05) s Bl
BEVE LRSS )2 2 ) 22 MR 128 (P>0.05), ARMIREVS
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Fig.3 Distribution of soil nutrients under three vegetation communities

24 AEEYEELESBSEREABL
BRGERTVE TP & 704 0.53 ~ 0.59 g/kg, HIEH

0.56 g/kg; FEMIRERS TP & REIE Y 0.49 ~ 0.56 g/kg,

HIME N 0.53 g/kg:; PR RETE TP & S 7E IR N 0.44 ~

0.58 g/kg, HIME K 0.53 g/kg, 3 MEYIREIE TP & &
PIERRIE RSN, HAR RS TP S EMRILT
B TP S H4(EH(0.56 g/kg)>), MERVE LIEN - P
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0.06 ~0.91; FPEEMVE TN : PAFIE K 0.27 ~ 1.45,
Wil T TR EE (BN, BRIV R 2S5 RIS T N
P ZHRRAR, BREEREYE BHE N« P WSETHERE, ok
EHIAE 20 ~ 40 cm HIERIE . £ 0~ 10 cm 1),
TIHE N« P PEERR SR VR >R RV 7E 10 ~
80 cm 2, 3 N : P WIRBUNGERE > 51
TE>REMIEEVE , X —4FIEAE 20 om LA L 280N R
(&l 4).
25 TEHESEFSWEXEDT

M 4 ATH1, BEERFE T TN 5 Na® s

B FHMEAOC(P<0.05), HARFR M EIRFIFR /345 bR TC
TEASCNE . RIS AP 55 TS, Na*, CI', SO;i
TR D A OC(P<0.05), 5 K" SRR R EE
FHIE(P<0.01); AN 5 K* #5222 PEAH E(P<0.05);5
TN 5 K" &2 B EMAHC(P<0.05), Hapthn . 5
SYTEAREA DGRBS T AK 5 Ca?t,
Cl i B E MM P<0.05); AN 5 K" FEE
W B 3 AR (P<0.01); TN 5 K* & 24k B
FHE(P<0.01), HAERsr . FRordabnial A Wl W AH
Ktk

R4 IMEVRELRDPRSSFOEAEXNE

Table 4 Correlation between soil salinity, ions with nutrients under three vegetation communities

IR iER7 i3 Fo bR
AK AP AN TK TP TN

TS T3 0.192 0.563 0.377 -0.288 -0.178 0.319
FEMI 0.340 0.838" 0.698 -0.112 0.550 0.703

s 0.727 -0.228 0.194 0.037 0.100 0.055

K* % 0.385 0.611 0.590 —0.077 —0.270 0.484
M 0.685 0.954" 0.866" 0.340 0.699 0.904"
P 0.752 0.675 0.961" 0.063 0.645 0.965™

Na* T3 0.721 0.500 0.767 0.349 -0.581 0.834"
FEMI 0.538 0.848" 0.747 0.115 0.643 0.771

s 0.135 -0.496 -0.356 -0.379 —0.152 —0.447

Ca® % -0.083 0.664 0.053 -0.376 0.043 —0.149
FEMI 0.189 0.759 0.588 -0.163 0.414 0.613

P 0.846" 0.189 0.548 -0.059 0.270 0.408

Mg* T3 -0.213 0.308 0.102 -0.647 0.146 -0.052
FEMI 0.146 0.731 0.568 -0.252 0.412 0.575

s —0.642 0.570 -0.003 -0.269 0.063 0.106

HCO; BiiE 0.472 0.188 0.175 0.692 —0.142 0.278
FEHI ~0.006 -0.368 -0.292 0.315 —0.157 -0.214

P 0.660 0.042 0.534 0.148 0.336 0.528

Ccr T3 0.105 0.536 0.294 -0.370 -0.125 0.236
A 0.323 0.8317 0.693 —0.120 0.545 0.698

s 0.841" -0.006 0.443 -0.051 0.094 0.280

SOi hiiE 0.134 0.581 0.377 —0.353 -0.063 0.248
FEMI 0.308 0.828" 0.640 -0.235 0.471 0.616

P 0.523 -0.345 -0.020 0.425 0.137 -0.096

3 Wt [ BRI Ay “EhBE”, N2 BRI ZE IS AE H S 3Ok

s . BRMD . RS 3 RMEYI RS -8 TS S
FHMEBIKT 4.0 glkg, JR T EHEE LA, L1 TS
T EARMIHEYE >IREE VS (0 ~ 10 em)(] 2H), XJEA
AT DX R MIAR B 7 5 B AR AL, A B A AR 4 73
AN T MR AR A A, SR A 28 R AR R BUE

KK, B LR 7 BN IF 0] K2 AR Y A
“ERET NI, TRAL, HEI =AU TR, AR
FEHE R KB R MIRE LN, KO R, e
DN [E] BN/ {5 A g i TN A SR
R M B ER 5% R0 BEHE i e Eh i A
TEVE A RHAR, A ARXT FEH, Bl £k 70 SR AR X
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