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Abstract : As the second most abundant element on earth, silicon plays an important role in soil biogeochemical
processes. However, the geochemical characteristics of sail silicon in different forms in coastal wetlands still need further
investigation. In this study, we selected four typical coastal wetlands (nonflooding Phragmites australis, tidal P. australis,
freshwater P. australis, and tidal Suaeda salsa wetlands) as sampling sites and collected soils from 0 to 20 cm depth.
Furthermore, we determined oxalate-extractable silicon, dithionite-citrate-extractable silicon, pyrophosphate-extractable
silicon and analyzed their soil physical and chemical properties, distribution patterns, and influencing factors in typical
coastal wetlands. Results showed that dithionite-citrate-extractable silicon and pyrophosphate-extractable silicon showed
no significant differences among four wetlands ( p>0.05), while oxalate-extractable silicon in nonflooding P. australis
wetlands was significantly lower than tidal P. australis wetlands ( p<0.05). As for the profile distribution, the three types of
extractable silicon in soils from 0 to 10 cm were generally higher than in soils from 10 cm to 20 cm. Additionally, the
correlation analysis revealed that soil organic matter, total nitrogen, bulk density, pH, silt and moisture were important
factors influencing these three types of extractable silicon.

Key words : oxalate-extractable silicon; dithionite-citrate-extractable silicon; pyrophosphate-extractable silicon;
geochemical properties; coastal wetlands
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Table 1  Differences between silicon and soil physical and chemical properties of soils

from 0 to 20 cm in four wetlands ( meanzstandard deviation, n=36)

2L AR R R b M AEE A1 WK 2 6 b N
FRFEIURE BT 434 (g - kg™') 0.16+0.04b 0.28+0.05a 0.23+0.15ab 0.24+0.10ab
BRI A RN P IR B A (g - ke 0.55+0.21a 0.76+0.24a 0.58+0.26a 0.73+0.28a
FEBEFR AN AR B R0 5/ (g - kg™!) 0.27+0.08a 0.33+0.10a 0.31£0.13a 0.34+0.10a
A HLTURT  53 4 % 4.03+0.83b 7.70+1.26a 6.27+4.01ab 5.98+1.69a
BARESE/ (g ke™) 0.27+0.03b 0.46+0.04a 0.42+0.26ab 0.3620.09ab
RH/ (g em™) 1.56+0.02a 1.38+0.09¢ 1.52+0.03b 1.57+0.08ab
%/ (mS - em™) 3.18+0.91b 2.76+0.60b 0.52+0.09¢ 15.51+6.64a
pH 9.09+0.46a 8.392+0.18¢ 8.65+0.12b 8.5620.11bc
DKL BT 3 % % 5.59+5.22h 22.67+2.94a 15.00+9.17ab 23.75+13.78a
LT 535 % 94.41+5.22a 77.18+3.14b 84.87+9.30ab 74.28+17.23b
KT % 22.06+0.67¢ 22.96+0.56b 28.31+4.88a 22.84+2.51hc
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Fig.1 Distribution of amorphous silicon in four wetlands
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Fig.2  Distribution of free silicon in four wetlands
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AT P 3 10 RN B B 1 M (p<0.05)  (HEEHE /K 2 35 10 M FNIR 7K 725 2508 b+ 39854 — i R e - i T
BRI TR I B0 18] 957 2 T AR e Y+ 396 R RR N — R PR AN SR B Ak =2 1) ¥ 8 g
FZ5(p>0.05) . 10~20 em I TR FREN - IR A B RIS A 1) e 1 1A HR AR T 47 72 S50 M (0.94 ¢/kg) , I
F e T HAL =FE L (p<0.05) ; B AR AE HE IUAE A W 7K P =5 W b R 7K P = Wb b 1717 L 3K 79 o it b, + 8 3% —
T R B — A7 A R M B e J3T B 0 o 351 T 8 b i3 188 1, (< 0.05)
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M ER OB HD 0~ <5 em F1 5~ <10 em AR BERR AH 42 IS A 0 it 3 B0 2 0] E B 122 H (p>0.05) L {H
BIRERET 10~20 em TIEEBRRARIBGSRE T340 (p>0.05) o X 3 R T LB RR el 4 BGS Ak ot 5t )
BT 0~20 em HIEHIHE T S, K2R 0~ <5 cm TIEAERERRNR BOS R 04505 5~ <10 cm,
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Fig.3 Distribution of complex silicon in four wetlands
W 3 PR 4 BRI 0~ <5 em T IEAEBERR AN RIS AE BT i 40 4002 () JC i 3 M 225 5 (p>0.05) . ARiEZK
PR AR K PR 5~ <10 em LI FEBERR AR IS A BT 40 H0 2 I TR R eE YR b (p<0.05)
X 3 FEHL 0~ <5 em IR BERR GA BGRB8 43805 W47 o SR N 2 (R 4 0 1 M 22 R (p>0.05) , 7E
10~20 em 32 AR 35 MM AR 7K = 25 10 Hb AL s R 4 412 IS R 0 a0 30 S5 I 000 17 =5 0 6
MBS VP H (p<0.05 ) , AR 7K 2 25 Y b FTIR 7K 2 =5 Vb b £ 5 1 o 402 IS e 9 43 B3 2 ) 947 72 55 1
IR b 32 10 b A W IR AN B2 IS A B i 0 B R 1 T 8 M 25 5 (9>0.05)
2.5 IREEFXAE AR RIS
BRI R % T TR A — A T A S e R A A R e B BB e IO e A A - B A B = [ Y
AR RN 2 R, RRREEHUSHERT S /080T TR DL SR M RL BT 5 73 BORN 2 7K 38 52 1 38 TE A OC
KF(p<0.01) , G4 pH MIEPRL L B TSR (p<0.01) o 1 BRI BN —F1 16 R B e BB Ak o 70 %
5 M PR SR DR B B0 (R LA 3 A JEOC R (p<0.05) , 528 H  pH AR i 43 802
] ELA 2 U C O R (p<0.01)  FEREFR A EE U AR T it 40 405 H 3 HLBT B M kLT et 0 50 %
KR Z ) BAT B AR SE R (p<0.05) , 5 pH FIRL S50 A oA 8 3% A G &R (p<0.01)
22 AU AT TR MRS TS0 (G TR 22 ] 6 RGP 434

Table 2 Analysis of correlations between soil physical and chemical properties of different types of silicon

S3HrEH FE R ST I A 43 A T T RBR BT R SN ER IS BT 434 FEBERR AN B ISR B i 43 AR

EER NG idrie = 0.860 * * 0.602* * 0.722**

SET R R 0.898 * * 0.517** 0.643" "
A -0.337° -0.337" -0.236
SR 0.017 0.196 0.159

pH -0.484" -0.562" -0.501"*

A DRL 5T 5 434K 0.652** 0.614* " 0.535" "

RLIT i 5340 -0.646 " " -0.605 " * -0.527" "

EKE 0.495** 0.203 0.401 *

TE: " " F7RAE 0.01 KFRFEANR, * FRIRTE 0.05 KFREFAMK,
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EHERRA M R S L REZH S Y B R A U] LA SR R BRI B 02 5, LAY
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Tk T AL IR B — A TR A B IDUAE 1 2 AR B B 14 A1 - A LA 2 W 3 TE A OGS R 3R W) A HILA o
HEAPRON 3 3 Fh g T ASRE R IE PSR A, BRI XL I b Y B R I, AR S 434K
5 A R BT R . ANETE T R PGS REAIE — IR B4 - Fr B IR R USRS 5 LR R R
BEFARCKTR, X 0T REJE R AR 1 0375 1 2 S BT R A 2 1 i DA TTT 48 AR A8 2 R BEL ) ARt A=
e T R A RPN 3 pH RS HIERE Y R R, RO R R pH 5 R4
ff B 3B R U OGO R Y, AR 3 RIS REX S pH S B UMDEC R, WA K 4 A
Mo pH AT 8.14 F19.73 Z[6] , FRRFE IS AR BERR M R G RESY 5 ISR B B 38 IEAHSC R il
RE S DAL SR e 1) 1 8 5 KO3 R Tk M e S P RO RF B T T S MRS Rk 2 4 =2 ) W] DAAH LA AR
I, R EE T8 25, AR A =R R S AR Y A LT R B K AR AL L R i ) A
A pH AR 2 R R SR B R EAR T 387 7 B 1R M S AL
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SARWFTELE AL, Strayf 55170 B b -E A0 AN [ VR BE 110 9 7L FC A e O A B B
TR0~ <10 em AW 05 T 10~20 em, 33X 0] BES5 A fEIR 32 AL ZE 1R Hh + SR 20T
it e PR BE AT R R 06 A AR T RV AR I b 2R A% i R 747 1 (4 52 i 2 b T J2
FHERE N S TR L X IR Y 3 RIS AR I A0 A A A T

4 it
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PR AN PR OGSk 2 T8 Jo 22 5, Ul AR B R 3 R G RE A -2 M A/ . AR ME A =5 10l 58 3 AR R
ek S AR T8 P S Rt (E 559K = 0t R e B 38 2 1) G 22 5, DA /K SCAR 1R 22 S JE R ) 3 ol
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