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Spatial distribution and influencing factors of soil available silicon in farmland cultivated layers in Conghua
District
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Abstract: To explore the spatial distribution and influencing factors of available silicon in agricultural soils in Conghua District,
Guangzhou City, with a view of providing scientific basis and reference for promoting the growth of rice yield in the main grain—producing
areas of China, descriptive statistics, geostatistics, correlation analysis and GIS technology were used to study the soil available silicon in
Conghua District. The results showed that the average content of soil available silicon in the study area was 60.31 mg - kg™, which was
generally low and showed moderate variation; in the central area, main grain production areas and hilly areas, the soil available silicon
content was relatively high; the effective silicon content was positively correlated with soil pH, organic matter content, and clay content. The
land use patterns and soil parent materials also had a significant impact. The study shows that the parent material is the most important
among the factors considered.
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Figure 1 Geographical location and administrative division of Conghua District
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Figure 2 Distribution of soil samples in Conghua District
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Figure 3 LISA accumulation map of farmland soil available silicon in Conghua District
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Table 1 Theoretical model of semi—variance function of soil available silicon content in Conghua District

PN 7oy i Hegx HHHE b (Ve SEN ] AR YLiE Z 8 Coefficient of B2
Theoretical model Nugget(Cy) Sill(Co+C) (Nugget/Sill)/% Range/m determination(R*) Residual
FEHBER Exponential 0.25 0.32 79.47 17010 0.33 0.01
e PERERY Linear 0.15 0.31 49.84 36 693 0.56 0.00
ERIEA T Spherical 0.02 0.30 6.29 2720 0.18 0.01
2 Wi Gaussian 0.04 0.29 14.96 2338 0.18 0.01
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Figure 4 Semivariance function of soil available silicon anisotropy in Conghua District
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Table 2 Statistics of soil available silicon content in each administrative district

FIEIX P £ B B 5594 44 15 H Proportion of each grade in soil sample/%
Administrative district  Number of samples ~ Range/(mg-kg™)  Mean/(mg-kg™) =230 115~230 70~115 25-70 <95
g SN 55 23.41~131.23 67.60 0 9.09 32.73 56.36 1.82
W 17 33.03~113.83 70.26 0 0 47.06 52.94 0
VLA 16 18.22~116.46 54.94 0 12.50 12.50 62.50 12.50
T 2 35.08~69.56 52.32 0 0 100 0
EYmE: 26 26.05~137.72 59.72 0 7.69 19.23 73.08
B H R 24 29.00~133.17 68.58 0 8.33 29.17 62.50
N 39 7.55~112.30 40.00 0 0 10.26 61.54 28.20
TR 18 24.26~119.24 68.15 0 5.56 38.89 49.99 5.56
£IX 197 7.55~137.72 60.31 0 6.60 25.89 60.41 7.10
RIEMFX T IEHEYESEHIT
Table 3 Statistics of soil available silicon content in various morphological areas
HugH X B s 8 1 WM F49% 4B (5 H Proportion of each grade in soil sample/%
Landform Number of samples Range/(mg-kg™) Mean/(mg-kg™") =230 115~230 70~115 25~70 <95
JEHB A PRI AHR L X 106 7.55~137.72 56.47 0 6.60 19.81 64.15 9.44
PO B IX 57 23.41~131.23 67.24 0 8.77 31.58 57.89 1.76
T B 5 34 8.92~113.83 60.67 0 0 35.30 52.94 11.76
F4 AELHFAAXTLEENESE
Table 4 Soil available silicon content under different land use patterns
AT I FE A EL U ¥fH brifE2E 75 S F R
Land use Number of samples Range/(mg-kg™) Mean/(mg-kg™) Standard deviation/(mg-kg™) Coefficient of variation/%
JKH 145 16.66~133.17 64.74 27.56 42.57
[l i 32 7.55~137.72 44.47 31.47 70.77
it 20 23.14~131.23 53.55 28.00 52.29
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BACRE (A UL TR F 5 98 WL B % - A AR E 15
i f5z /0 , AU B AL F 0~5 22 (1],
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Table 5 Soil available silicon content under different soil pH values

A pH i FEt b /1L B Hfi Standj::;(%fiation/ Ciifnﬁfof
Soil pH Number of samples Range/(mg-kg™')  Min/(mg-kg")  Max/(mg-kg')  Mean/(mg-kg™") (me-ke") variation/%
pH<5.0 10 54.30 7.55 61.85 34.26 21.07 61.50

5.0<pH<6.5 176 128.45 9.27 137.72 60.79 28.68 47.18

6.5<pH<7.5 10 96.05 33.78 129.83 79.60 29.89 37.55

7.5<pH<8.5 1 0.00 43.44 43.44 43.44 — —

Jr A FE S 197 69.70 23.51 93.21 54.52 20.14 36.56

®6 ARTEANRSETIEANERE
Table 6 Soil available silicon content under different soil organic matter content
P Lo . - "
g)?lli?nf anf;‘?)f e ~ X f/MH _ SR _ i _ Standfzfl{%f%iation/ an}ifni&of
matter content samples Range/(mg-kg™) Min/(mg-ke) Max/(mg-ke™") Mean/(mg-kg™) (mg-kg™) variation/%
240 g kg 7 53.74 54.20 107.94 76.43 17.23 22.54

30~40 g-kg™! 27 123.68 7.55 131.23 63.71 30.69 48.17

20~30 g-kg™! 73 117.00 20.72 137.72 63.68 29.95 47.03

10~20 g- kg™ 81 109.77 16.66 126.43 56.25 27.62 49.10

6~10 g-kg™ 8 106.27 8.92 115.19 51.39 32.49 63.22
<6 g-kg! 1 0.00 9.27 9.27 9.27 — —
AR A 197 85.08 19.55 104.63 53.46 27.60 46.01
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Table 7 Soil available silicon content under different soil parent materials

ik A m—— Y
R AR B2z M Sl ¥y R A H
Soil parent material Number of Range/(me-ke)  Min/(me-ke ) Max/(me-ke)  Mean/(me-ke™) Standard Deviation/  Coefficient of
ot pare atenia samples angerimerxe °e & °e o 8rxe (mg-kg™) Variation/%
Spuaper 4 44 104.63 26.60 131.23 65.69 24.94 37.97
MO N R A 19 103.03 9.27 112.30 54.19 29.90 55.18
ViAsE =K 106 119.50 18.22 137.72 65.59 29.41 44.84
WICAEZE R 28 94.28 7.55 101.83 36.02 20.78 57.69
FIATHE A 197 75.60 23.44 99.04 53.51 25.17 46.84

RO+ EHMANRS TIEALESEHEXER

Table 8 Correlation matrix between soil mechanical composition and soil available silicon content

B34 AR + R HLRD AL Yl by Boki
Correlation coefficient Available silicon content Bulk density Coarse sand Fine sand Silt Clay
R 1 -0.266%* -0.115 -0.094 -0.043 0.185%
Ty E 1 0.102 -0.020 -0.067 -0.067
bk A 1 —0.473% —0.434%%  —0.546%*
bR 1 0.2067%* ~0.362%*
A 1 -0.169*
Fikr 1

e HIARZRAE 0.01 10,05 7K CBUN) | 5 AR

Notes : ** and * represent the significant correlation at 0.01 and 0.05 levels, respectively (two—sided).

14 73 A1 AR K 72 S LARE , S R e T HEE A IR R 9%
N R A E LT THY . AR AL
AR B Z LS R0 B, ELAF T vh S5 0 B Y 25
) F ARG T FLRE IR X A S50 35 1 A AN Y
i, v R S AT AR S A A R X AT RS BE S
DX F TR i 300 e R P O R DX 4 B R L 22
TP R Ko T BRI RS OB BR , A5
R T SR AR AN TS SR RS L 4
ARRE R R N R, X A A it A 552355 sloxt e i 52
Wik = %8, i ik — BRI o

AT e BB B SR 5 Wi AR IX 4 S5 ik
TENRERENR . X GIARPIEENR— 1%
pH I E R E R R AN o X A BB R A5
B ORUBE W ST BRI, i B S5 A AL
o A SRR, MR DR B JFUR 7 K, AN TR £
JRUK ) b ST SRR R 2 5 A AE 22 5,
I H2 OR B R B S5 ) LB Jo S AL, DR R - £
Jo A AR

ABIFTE L & B AT R B i 4 pH RN 0
Bk R IEA . BHER S —E IR A S ik
A R RO, i L2 3 pH R I 2 — 2 R HE R
TERSAE -3 b, A7 80 A 8 pH 22 [A) AT BE A7 7E f7UAH
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SR ST TR P IR B 2k A AR R T, b
Ty iR 1) ST IR N R R, BT XA T M A
X, LR RS B 2, DBk S A
iR IR A OG . MBI T R 3 X, B R
FRRE R pH R IR | st A D5 O oK B4 R AR
HEACIRZS T LUl FRoC M LA HLBT AR 2 R+
SRR | R pHURI A R O SO0 A 5 X g
AR R AR R A

4 #ig

(1) AR X 338 R0k & 5 7.55~137.72 mg -
ke, F 8 B H 60.31 mg-ke !, A8 F R 48.37%,
JEE SRR AR L RTINS 5 = sl vl T el 7 e o
A RCRE S AR A i T DA A = L b ) R
(18 DX 35 e A 00k s AR AR

(2) 1 F B X 3 F A g st b s P e
i, A Rk 5 R AE 001 90° [ A8 S A A i, i3
A - A O i 2 ) A8 S 32 b TP M AR R R

(3) AKX b #1752 12 4% pH R 3 LT
Er B AN E R A i A — AR
5 A R T R OO ELR BB R

SO R 2R, A AL B I 0 R R AR 5
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