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BILSREN F A AE— s, ik AR et
i 2 Fh S AR K B AR R R SRR 7R
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MRS AR C R AT AE — e R b R e - IRk X
WA N o BRI TAh, TIERER RN 52
B IEAAE B, IS RS
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AR NS A, 38 R R A
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Ui Hiu A 7 3R PR AR Ab i 3

Wit R 1 i 7t DCRRARA R E 2 5 i B S Ak
MAESRGE TR RSN H 25N 8", SRR
M SERER I TR A E AR RIS L, 2R
M, HEF e A Ao B b T KR
(Oryza sativa L.). & 1T (Phyllostachys edulis
(Carriere) J. Houzeau) %5 i & M ) 4= K 19 +
5 NS S o2 0 R NN < T [ o e e S R
TSGR SR WARGE . #5M% (Castanopsis
fargesii Franch.) 1 4 5¢ 3} #} (Fagaceae) 4 J&
( Castanopsis (D. Don) Spach ) s A&, FE /1
FAHHAFR 200~2 100 m bk PG ZAbR
S U AT B Sk R PR ) S SRR R 2 — . SR L
AR X AL AR I E B, 0 RAEKE L
PR BRI 2k it Ak, LSRR, £ 5R
DR 1t TR T v A S 0 B B AR AR Xty
ol LS MBI G SR A AT SV AT 2t ] R - 49
RSN TS B A . AN ALLE Ik X A LA [ i
AL BRSO T REIE A I & i ST
BRIAE RT3, R TR TR T A
7 L 1 2 ) A8 AR e - SR T 2 B) 1 PN A G
., MBS [ AR S A A K rp R R
YER, RARBRAURAR I 50 T FERIART 2t i
LR [ A SO AR E R RIS S %

1 BRI
Sl E R AR G A R, A

HTREEETHIE R, BT hS =l
R (27°06'~27°18'N, 118°00'~118°30'E ),
FigE A 1383.7 m, JRME LA —mg, FEl
H AR X HBAD S AT H X, TR 2 KU A
Pz, TGS S, AERKE A H TR Al
R RS FNOCBR I 7K AR Al 5 LU B SRR
XA R FEE . KNFLERFAER . FX
(Cyclobalanopsis glauca (Thunb) Oerst), £, &K
faf (Schima superba Gardn et Champ) &5, k5
WA ERA LI A fe) ™, AR A E 2 A AR

2 HtRFE
21 HEHIZT

AL A SRR X R SR B I R oy A 4 vh T il
% 600~1 000 m, W55 600 m 45 FlEHLAL &
FEHL, AFMEIFE 100 m & 1AM, BRI
575430 m x 30 m IR FEHL . R T IHBR AR
GRS, 8 A2 R b DR B A M il 2%
5m HLBAE G X, R FHER MAS LA TR T
e, FEEHEH R 36 4~ 5 m x 5 m EETy,
XTI NEE TR TAT S (X, y) BIGRS )R, XA
A/IMET PR R T8 %5 T 5 em AR EA T 5
AR, WA, BE&EREF, TR (M
) /NT 5om g, HEARSEAEY), Hidsgi
Aebn . R B (W) FER. IR TE
DIREHE TR BT HIUAS , FEHBIEAMELLIE W2 1,
22 HRRES5LE

TERFAFE T HR BEALZEHL 5 MR KORDE R4 .
TERA—ZER, DIBSR T b, ik
AT, RKERIETEZ G AE LI R Y 4543
JZ X4 0~20, 20~40, 40~60 cm + )2+
A, B BTN SR ATR G LI BRI A 22
S, FIZERETT NP Y 5 kRIS B 2R 4E 51Kk,
KA BB T = BRI (-80 °C) VKARVS L,
o KT 15 d J5 Pl 3 sfb e . [RR,
S LEREATINS, YRR EIFSE, AT
D+ HEZ5
2.3 HFmiEERNE

AHIFEA ANt T TRl A R A 17%) - 1 P R ERS
REMEAFAIFSE, 17 11 TS RE L M LR 18 Hh 43
FIRERR SR 1) M — SRk RE, TCIERRE Y IR A,
AR NI CHER N, SO AL 45 b ARk ) 125
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Table 1 Basic information of plots
PRI RHIE IR
5 Stand characteristics Soil properties
¥
Altitude/m T4z ST EI A RO EE X el Eo(d
Average diameter at Average tree Stand density/ Total C/ Total N/ Total P/
breast height/cm height/m (F-hm2) (mgg™ (mgg™ (mgg™
600 13.3+1.12 12.0 £+ 1.98 450 + 32 23.33 £9.51 1.89 + 0.61 0.44 £0.14
700 15.1 £+ 0.98 13.5+1.55 338+ 16 20.21 £ 10.62 1.73+0.70 0.26 + 0.08
800 13.9+2.28 11.0+1.12 381+ 21 28.52 £ 12.21 243+1.19 0.43+0.14
900 12.5+0.91 10.5+1.22 300 £ 15 35.76 £ 10.58 4.31+1.31 0.33+0.19

e RIS A R R A
Notes: Mean DBH, tree height and density in the table are data of Castanopsis castanopsis Fransh.

231 LA AR pHIH 4.0 HOAc-

k. SRR AEICZR ML (Vario Max Elemental

NaOAc Z iz, +itt 1:10, 40 °C #i2% 5 h,
P ¥ 56 R B WAR A R 48 T 0.45 pm i JE
i, TERU P ORI
232 EMKEMARIK  0.02 molL™ CaCl, i#
#, LWL R 1:5, 25 C IR 12 h, RGENE
BT T 4145 8 3 0.45 um b BB, T 3R
H R AR
233 iIiEiEMaARR pH{E 1.58 0.5 molL™
CaCl, 2%, LWt 1:10, 25 C #E% 12 h, W
52 WA BT R £ 8 1t 0.45 pm T JERE, F
SHRPE RN
234 IIEAEMAERK 0.5 molL'NaOH #
5 min, T 1:10, Eih R AW AAR FHE
il L 0.45 um L PEAE, ARV R AE R
235 XiE#HmALEMNZT FIf FeSO, ik Jf-
REFHEE LE ki IR S i . BORRDR &
W5 mLF 50 mLEEMY, HARBEZ 15 mL
A, MY 0.6 mol'L™ 1/2 H,SO, 5 mL, 50
gL #HER%EL 5 mL, $EAIEHCE 10 ming FHKUN
A 50 gL' #ERM 5 mL, 50 gL BRIk 5 mL,
FACGEZR . HUE 20 min J5, 10606 F (9%
£ 700 nm) 1 cm AR AL,
TIHERFEASE =cxVxD/m

K. c AMPRUERZ B &R (Si) WE
(mgL™), VIEE®EAER (50 mL), DNy
BUEEC, (D = In AR 370 i 1A R OIS 2 0 A
BO), m AR (g).
2.3.6 g ALMERWE SR E AR
B EBRIE A A BOR R R o 1 4% pH {H .
LB . AHURMAE ., . A, e s; 1%

Analyzer, Germany) M ; #4isRsrmitiRS
W2 T 7 J5 2k sh 4 B f (San + + , Skalar,
Netherlands ) illxE; pH {EHRALENE s L AL
B EE FHAS F AR 5 A AL HIZK & A SR IR B
AL EEINGE ; 25 IR TR E o
24 HEERSH

RGBS, H SPSS IR E Jr
22531 (One-way ANOVA ) 5 30 A [R] g3k A ] +
R 2SS0 B EYE, ) SPSS X &I A Y
FICHEIEAT oM, PR T I i A AN R A ik
XA RURER ST, ] Canocob Xif 1 S FRfk ok
B FIEREE AT IUR T S 3 o3, B
Ktk 6 ANEEMTIME £ iilE2EFRR, R
Origin 2021 FXFHEA 1R

3 HEREGHHT

3.1 FEEKR T IEER ST AT

il A SRR ORIk 3 RE IR S &
FEERKRESR, Sabm 2K T E Y 6E
(1 448.12 mgkg™) > i Pk (273.39 mgkg™) >
A rE (120.79 mgkg™) > K % M RE (117.90
mg'kg™). HREIEEFEIGIR B 2B ALy
fiE (1) R NAFEGRE, mifsit (900
m) EHEERUE . KIEVERE . IR TERE RO R A
B E S TER (600 m); HiEik (700~
800 m) +HEARGER HIETEI G RBEST
M (600 m); - HEKIEMERE R 6 P rk 5 T 7E
H IR N R AR AR XA/, {800 m iy 0~20
cm )2 PG PERE KoK PERE & i W2 5 T 600 m
F1700 m 4t
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T AFRE TR — LR R 22 5 B2 (P <0.05); AE/NG TR [ — R H )2 2255 2% (P <0.05),

Notes: Different capital letters indicate significant differences between different elevations in the same soil layer(P < 0.05); Different lowercase

letters indicate significant differences between different soil layers at the same elevation(P < 0.05).

B 1 AEEBERARLETEERSEURIE

Fig. 1

KA PRI A AEAS [R] 4 J2 18] 1Y 20 A REAE AN
6] : Bk 800 m ki, 34 80kE & B 7E Ak
% LtEHEREE, KKK N 40~60 cm >
20~40 cm > 0~20 cm; T HEKEMERE & B 1E4
+Z 2L, {2 900 m kAL 0~20 cm + 2
KRS R E ST 40~60 cm +)2; IS
PERE S BEAE 600 m Al 700 m AN+ )2 (40~
60 cm) % #F & F 0~20 cm 1 20~40 cm +
JZ, 1M 800 m F1 900 m b4+ )2 + 1 id Mk 5 i
ZRAREE, 5 600 mF 700 m i A FEAEAS
[ ; BR 600 migiksh, +3ET0E VA& BT
AR L Z A 255 83, 5 0~20 cm > 20~40
cm>40~60cm, HA&AERAEREL)E (0~20cm)
TR EH B E R THLZE (40~60cm ).
3.2 TEEESEEXES T

HE 2 AT KIS EaE & S A REE . T
WAL EE SR ER B ZEMX (P<

Variation of silicon forms in different soil layers at different altitudes

0.01), HEAREE S 510 TEAE & 8 B
K (P<0.01), 5HERHSEILWABAHRK,
TIETE AR A R ST A i R A G
(P<0.01),

R 2 TEKEESEEXME
Table 2 Correlation between silicon forms in soil

- KR ARk [, TosE Ak
A Water soluble  Effective .{é TE_E; Amorphous
Item L - Active silicon -
silicon silicon silicon
KR
Water soluble 1 0.512" 0.756" 0.527"
silicon
A R
Effective 0.512" 1 0.695" 0.209
silicon
)
AR 0.756" 0.695" 1 0.408"
Active silicon
o€ Tk
Amorphous 0.527" 0.209 0.408" 1
silicon

T M FRORAHRMER R (P<0.01)
Note: **Indicates extremely significant correlation (P < 0.01)
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3.3 TEEESERSN

MM R S R AN ) R
PIAEDCHE, R AAE DC T AN BE L A T A REXT
BRI IR R, AR T RERE A AR S AR
o A R S i R LR RN AR R e, Ryt —
43T AT G XA RUORE Y DTk AR B R R, X
ARG 5 Rk R HEATE AR A B, 36 3 R
2 AR BUS RN A Sk ) A E R R (D) B4
XTE K ENMRIR R . iEPERE ( Doy = 0.721)
ToEIEHE (Dyy = -0.094 ) FIKEHERE ( Dy =
0.016 ). fElH#E R RE L E T, LI AE
A 3 AR R X A SR P (R 42 AR R 8 (0.545)
BRI A AE A T RE T R XA SR Y B 2 A AR
$(0.294) Wz, X FRPHTEMERE AT RBORERS N i
AR EAETIER, MiKEEREE e e
R S R IE RS .

* 3 MAELXRAERKRLIEFESEES W
Table 3 Path analysis of different forms of silicon
and available silicon content in soil of natural
Castanopsis fargesii forest in Guoyan Mountain

HT A%RY AR R (045815 AL Indirect path coefficient

Factor Pearson Direc? path
coefficient  X;—»Y Xo—»Y Xz—»Y &t
Xy 0512 0.016 0.0121  0.008 0.021
X,  0.695 0.721 0.545 0.294 0.839
X3 0.209 -0.094 -0.049 -0.038 -0.088

W WERE (RD =0.490. Xq. Xov Xz YA AMRERAKE M
ik WEPERE. T T R Ak

Note: Coefficient of determination (R?) = 0.490. X3, X5, Xz and Y
represent water-soluble silicon, reactive silicon, amorphous silicon
and effective silicon, respectively

3.4 TIEBAMRSES TIEREESEXES

Xof 3 4% FRAL P R RN - SRR S AT U4 o
Br, BRI 200 25 1 SRS 2 fl A9 RRAE(E 53 31
47 0.195 8, 0.094 6, +IEFILM:FfF#FE T 30.5%
M EERES SRk, 55 1. 2 HEPSh & 95.89%
T HEEAE O RS R R, He, S 1 HE
¥R AR 2 HEF Bl o A S Y 64.98% .
3091%. 2 BR: LEBAES HEAE . pHIE
BRME, SHEBE . AR, 248, &
WE AR IEAIC; K ERE S LB . 3
AR, AL EWETEME, SHEEEAME;
TVERE S LR . pH (. 2Bk XS RAFAEIE
M, SHEEEYURMA RS, H9a3
HpHH ., HFELESFZIEME, SEEAVLR.

fAHfy, 5. FBAIASRNER KIRPEMR - BRI S AFAE 157
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ARk
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B2 LR EERSH RDA 247
Fig. 2 RDA analysis of soil physi-chemical
properties and soil silicon form

S Al M T IEFLRRE B UG

&4 B I RIS
wreE—E R, Hdr, RHEF AT pH A
PSR W, MRREZR R 14.1% F19.2%, TF
BRI 51k 46.2% M 30.2%, kRS H T
FEAXME (P<0.01), HRhEE, 2. 2
R S AIELLE, SHABET 24%. 1.8%.
1.6%. 0.9% Fl 0.5% Ay +IEA LS TR,

x4 TEBAMRSTEERSDEAST
Table 4 Regression analysis of soil physi-chemical
properties and soil silicon forms

e FR AL T filRE A e
Soil physi-chemical Explanatory Contributing F P
properties rate/% rate/%
AL Organic matter 14.1 46.2 13.3 <0.01
pH 9.2 30.2 74 <0.01
% & Bulk density 24 7.8 23 0.10
4:1f Total P 1.8 6.0 1.8 0.19
4 Total N 1.6 5.1 1.5 017
4= Total C 0.9 3.0 0.9 0.34
FLEESE Porosity 0.5 1.6 0.5 0.63

4 Itk

41 BHREETEXNTEAEESENZIE
ol L HERE S BRI . LR R B

M ELMRHE: iR (900 m) HIERHIBES

I TR (600 m). FEHIE D R
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P, RBEZEL N, SRS
WA P IS B e, 3 R ) A R AR
WS SRR A B, M FEAG T AR
AR, X 5 Hidehiro 460 Xf + 8k A %%
PERIBTFES R — 2. wilk (900 m) Abski it
L P i 3 TR (600 m), X
— IR A SRR S AR I P Ak S PERE A2 i TR AL

DR T R R R R i MR R, B 32l Y
W AL AR 2505 T A 20,
AR AN 2 B e 22 S P R

2 (40~60 cm ) +HEA & & B E TEREL
(0~20cm), AlfEEH THRZ 1% (0~20cm)
HEREUN, BHEARBRK, HEEAREY) Tn 15
WIZHER; K ERE7E R4k (600~800
m) & LZEY TR EER, EE KSR
THEEEw, e EMEA RS A D RaERR
WA miEk+ZE (0~20cm) LEEME A&
¥aEHTHEL)Z (40~60cm), 2 THYH
TEICT 0 8 53 R 2802 LI TG e T iR R A (0] £ 38
Hil2 X 5 Klotzblcher 5553 X 4 584 %50 5 5 1)
WREER -5 Wik, HHERZ Pt &
FHXT A, B 2T, A P A
b I AE S R TR,
42 TEARBEESEEXXR

AT EEMCGSREXTE Y BT S X, HAEEEE
BALEAKIEERE . TEYERE R TCEIERE, Hid, TEPE
ik DASC e mt MRS REAFAE T 148, 50K
PERECR R G shS A, AP, 25A 10 4%
KRS B ST . TCE U RE SO S Y
B EIEAX, HHEEMAE S B S TOEURE AT
RUHE O A S IR ARG . R R v 4R S
H R B LUTCE T RE N FP0, REE KLY U AR A i
SRR T R, SRS R T A K TR
WA Bt o T BRI R A 45 A A BB 43 T 3 N
[ A B4k, AR shaS P40, 4k
FILRBAAEMC KR, X GEEWEFL XA
TIERIE S S R A R A —3

it — D BRI A R R, WG PEREXS T A
BORE )RR R AR, RIATEMERE R
ARERS I A B A B DTHOR A, R R TR e
A SRS PR AS R, Horh 8B5S TR
EHEEROOR ) B R ol T Ak A R R I B 3P
A SO 5 K HERE Y (] Bl AR REGEXTROR, 3R

WK AR e RERL (e 72 h (Y E B VR EIE
A, TR K P RE A IR S A ek 3R 5 I
PRZSHE, T AL s VEak ] e b AR A K P
M REET AT L, AR T HARRRIR A, T
TS YA el ARPR L S R R EDR PR AT BRI,
A RERCN A ER A URAR T 5 1 B ARk e A
B EEIINE S S
4.3 TEBEUMERYTEERSHZN

FEAE D AP s — oK, b
1 R U AR YN R O B SR oAb,
TIRBEEERE IR Z B IO . I RHOTRS
PACPERTRYSE Y, ADFSER, LR B0
TIPS S B LA AL
5 JCE I AR MK PERE L IEAHSG, 5 s vt
LA ARG, I TR th T A P
SRS RERY, (O ARSI g, on]
REJE: P M BRI A5 TS S WA L B
1Ml B RRER JCRE BT 2k, 3 p 1 1
ARE S P S b, e R oK PR
I 4 pH (S HIESREIE A T B A A
FEBEAHSCNE, pH (ES LI P Ak oA e & &
IEAASG, Bl 3 pH {E A0 350 -S BOM A s
59, TIHEPRREEA S PONRACY; MTE AL
5 pH (2 TS, i TR XAEE
SETCEIES B, X GEIIRAERA | 1m7 k
R AP S S pH (A X RIIBFREE R —3L
LIRS UK. eSS RERERER
FE, W EEELBRE S T R W IEADE, AR
DU BLRA Z AL IR B m i KR, AT
VAR S 22 B K PR, T TR BUS RE AR A 2 1]
FAERA B A I B 25 -, R T2 e e T ik %
P SZERT IR AR ER ], AFFE U e T3,
PFPE R AR IR LSRRI AL, T A
A IR B AR TR M, TR R
AFAEARURHE 2 ATHA o THE— 22 B DX 3
W LA E .

5 %

(1) iR L, Wik (900 m) Ay -+
A PR HUSRE & 2 35 TR (600 m );
(2) EHOKEERES B S AR WY Lo E
JERE SRR E IS, tHERE S RS
ROk S ICE IS R R R IR, Hirh, 1
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S 30k :

(1] IR, REEE, R, 5. WA 5 B & AT H 1
HEAR R A & 7 SOk Rg ™ & [J]. #9837 5048, 2022,
28 (8): 1421-1429.

(2] %44, mRMS, 2200, 5. B EYF IR RAE I AE B RS
TN BTk RR [J]. AR 2524k, 2020, 40 (22): 8347-8353.

(3] XBWESC, VPIERE, Bk &, 4. Pl gt mt ARp 2omiFh i - 2 A4
AL T B R AE B N B2 43 B [ID. Mol B 2% BF 5, 2020,
33 (6): 81-87.

[4] VUQ,DOSSA G S, MUNDACA E A, et al. Combined effects of
soil silicon and host plant resistance on planthoppers, blast and
bacterial blight in tropical rice [J]. Insects, 2022, 13(7): 604.

(5] S0 aE, A, SO . W7 i B AT Ak R ARk & & 5 b 384y
i [J]. Mok BH£1ET, 1994, 7 (4): 364-370.

[ 6] SCHALLER J, PUPPE D, BUSSE J, et al. Silicification patterns
in wheat leaves related to ontogeny and soil silicon availability
under field conditions[J]. Plant and Soil, 2022, 477(1-2): 9-23.

(7] ks, RIS, 228500, 55, VR HAEALEE AL kA 7E
T SR RIS (U], R, 2012, 49 (2): 331-338.

(8] X A&, M4EIE, &, 5. 8 Cib L AR S
FEREARAIEARHE [J]. 13, 2014, 46 (5): 886-893.

(9] FRUE/R, Wi Te, TIREE, 6. AIRALLLE AR ER Y 130
FRALPERT LA ). ARART R, 2020, 36 (2): 6-11.

[10] 4BFs3E. +HekSifie ) KSIEN . PRUMIE AR [J]. B4 AR,
1993,4 (2): 150-155.

[11] WU L L, SONG Z L, YANG X M, et al. Variation of soil silicon
fractions and bioavailability during centennial-scale evolution of
ecosystem after glacier retreat[J]. Soil Science Society of
America Journal, 2022, 86(3): 552-565.

(12] ximiE, dakls, wE, 5. b EARR A S RGN BF 5T
JE[J]. B3R, 2021, 58 (1): 31-41.

[13] YANG J L, ZHANG G L. Silicon cycling by plant and its effects
on soil Si translocation in a typical subtropical area[J]. Geo-
derma, 2018, 310: 89-98.

(14] HEERE, 54707, BRI, 55, 0 B R SRR 32 A R Sl 2
R ABL T RE 3 (). Aol B85, 2017, 30 (1):
154-159.

(15] MROEWE, 3k 25, MR, 55, S8 ISR L 355 0 X 42 92 h%
PARER . A BRI ARRIE S I (D], TPl R 2244k,
2021,43 (6): 1348-1356.

[16] B, MORTE, 5k W, 45, 508 LR (R34 22 TR AR AR D fik
KB H S R T /9 6 & (U] B SE #9274, 2022,

(17]
(18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

28]

[29]

[30]

[31]

[32]

[33]

[34]

30 (3): 413-422.

A LT AR IM]. Jbst: (Pl A, 2013,
KT, EEH, XA, YRR E TS LR AT IR
R [J]. -4 4R, 2004, 35 (6): 785-788.

HIDEHIRO I, KAORU N, YOSHIKO |, et al. Spatial variations of
soil silicon availability and biogenic silicon flux in a lowland
tropical forest in MalaysialJ]. Ecological Research, 2019,
34(4): 548-559.

HAO Q, MA N, SONG Z L, et al. Soil silicon fractions along
karst hillslopes of southwestern China[J]. Journal of Soils and
Sediments, 2022, 22(4): 1121-1134.

TR, W, TRW, L. BABMMHIL S S I REFH Y
RSB a5 ] AR 252741, 2020, 40 (2): 719-727.
XG5k, 5k e, WRIEAR. T EAERERE S0P 7 B 5 i S [l it
iR 0], 14, 2006, 38 (1): 11-16.

KLOTZBUCHER T, MARXEN A, VETTERLEIN D, et al. Plant-
available silicon in paddy soils as a key factor for sustainable
rice production in Southeast Asia[J]. Basic and Applied Eco-
logy, 2015, 16(8): 665-673.

KLOTZ M, SCHALLER J, KURZE S, et al. Variation of foliar sil-
icon concentrations in temperate forbs: effects of soil silicon,
phylogeny and habitat[J]. Oecologia, 2021, 196(4): 977-987.
TRIGAE, BRAERE, XAH . ARt X 2 5 A e bR 10 K - 1
RERIE SR BETE [J]. A8 7 5 LR 3R, 1997, 3 (3):
237-242.

VALIZADEH-RAD K, MOTESHAREZADEH B, ALIKHANI H A,
et al. Correction to: direct and residual effects of water deficit
stress, different sources of silicon and plant-growth promoting
bacteria on silicon fractions in the soil[J]. Silicon, 2021, 14:
3403-3415.

SREM, RIS, I AV BT IR RIE R [J]. i
VAR 22441, 2013, 30 (6): 799-804.

o OF B, RS, A BT R A AR bR - ERIE S 1Y
SR e H Xk A SR Y STk (0] AR AR S AR, 2021, 45 (2):
197-206.

SUN Y K, WANG Z H, LI X C, et al. Regulating effect of exo-
genous silicon on soil fertility in paddy fields[J]. The Journal of
Northeast Agricultural University, 2020, 27(2): 33-36.

WIESE, RAEAR, FALE, A5, MR M R A TR B L
A ECE R [J]. BRI, 2018, 34 (2): 45-49.

YANG D, LIU M, HE N, et al. The silicon availability in paddy
soils as predicated by isothermal adsorption curve[J]. Journal
of Soils and Sediments, 2020, 20: 3867-3874.

TGS, JhAT, WA, A VIR IR T R TR A R
BEPPAY [J]. +3, 2019, 51 (2): 263-268.

)7 i, TR, BUSEES. MR LR B S S e R G
#[J]. 14, 1993, 25 (3): 146-151.

MA J F, YAMAJI N. Silicon uptake and accumulation in higher
plants[J]. Trends in Plant Science, 2006, 11(8): 392-397.


http://dx.doi.org/10.3390/insects13070604
http://dx.doi.org/10.1007/s11104-022-05385-6
http://dx.doi.org/10.1002/saj2.20386
http://dx.doi.org/10.1002/saj2.20386
http://dx.doi.org/10.1016/j.geoderma.2017.08.014
http://dx.doi.org/10.1016/j.geoderma.2017.08.014
http://dx.doi.org/10.1111/1440-1703.12025
http://dx.doi.org/10.1007/s11368-022-03136-9
http://dx.doi.org/10.1007/s11368-022-03136-9
http://dx.doi.org/10.1016/j.baae.2014.08.002
http://dx.doi.org/10.1016/j.baae.2014.08.002
http://dx.doi.org/10.1016/j.baae.2014.08.002
http://dx.doi.org/10.1007/s00442-021-04978-9
http://dx.doi.org/10.1007/s11368-020-02609-z
http://dx.doi.org/10.1007/s11368-020-02609-z
http://dx.doi.org/10.1016/j.tplants.2006.06.007

160 Mok B B 5T %5 36 &

Soil Silicon Form Characteristics of Natural Castanopsis fargesii
Forest at Different Altitudes in Guoyan Mountain

HE Dong-mei', CHEN Yi-fei', SU Yi', WANG Yun-xiang', HUANG Guo-qing?, LIAO Xiao-Ii*,
FANG Shu-zhen', HUANG Wef*, JIN Shao-fei*, ZHENG De-xiang'

(1. College of Forestry, Fujian Agricultural and Forestry University, Fuzhou 350002, Fujian, China; 2. State-owned Forest
Farm of Shunchang, Shunchang 353200, Fujian, China; 3. Forestry Bureau of Shunchang, Shunchang 353200, Fujian,
China; 4. College of Geography and Ocean, Minjiang University, Fuzhou 350108, Fujian, China)

Abstract: [Objective] To better understand the characteristics of soil silicon morphology variation and its
correlation with soil physi-chemical properties in Castanopsis fargesii stands at differentaltitudes in Guoy-
an Mountain for further illuminatingthe response mechanism of soil silicon morphology content to environ-
mental changes in subtropical areas. [Methods] In order to gather soil samples from various soil layers
(0—20, 20-40, and 40-60 cm) at differentaltitudes in Guoyanshan Nature Reserve, standard plots were set
up at 600, 700, 800, and 900 m, respectively. Different soil silicon forms were extracted and measured to
examine the effects of environmental changes on soil silicon forms. [Results] (1) Available silicon(258.26
mg-'kg™"), water-soluble silicon (155.69 mg'kg™), active silicon (388.97 mg'kg™") and amorphous silicon
(1561.97 mg'kg™) in the high-altitidesoil weresignificantly higher than those in thelow altitudesoils with the
data of 93.16, 78.38, 231.84, and 832.24 mg-kg™, respectively. The availablesilicon (227.53 mg'kg™") in
deep soil layer (40-60 cm) was significantly higher than that in 0-20 cm (120.79 mg'kg™') and 20-40 cm
(171.37 mg-kg™") soil layers. (2) The content of available silicon in soil was significantly positively correl-
ated with the content of active silicon and water-soluble silicon. Active silicon was the most important dir-
ect contributing form to the increase of availablesilicon, andwater-soluble silicon was an important trans-
itional form in the soil silicon transformation process.(3) Soil organic matter and soil pH had the most signi-
ficant effects on the content of each soil silicon form, which explained the variations 0f14.1% and 9.2%,
respectively. Soil organic matter was positively correlated with amorphous silicon and water-soluble
silicon, and negatively correlated with soil active silicon and effective silicon, while soil pH was positively
correlated with availablesilicon and active silicon, and negatively correlated with amorphous silicon.
[Conclusion] Variations on environment and soil physical and chemical properties caused by altitude can
change the content of silicon in soil. This study offers a foundation for successful soil silicon use and soil sil-
icon morphology control in natural Castanopsis fargesii forest, which is crucial scientific advice for the pre-
servation of natural Castanopsis fargesii forest.

Keywords: altitude; natural Castanopsis fargesii Franch; soil silicon form; Guoyan Mountain
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