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Abstract: In this study, samples were collected in Longhai City, Fujian, under different geological backgrounds, land use types, soil
types, and soil formation conditions.A total of 56 soil samples were collected and analyzed for pH value, organic matter content(SOM) ,
cation exchange capacity( CEC), total and available nutrient content.Statistical methods such as correlation analysis and linear regression
analysis were used to explore the factors influencing the available nutrient content in the soil. A prediction model for the available
nutrient content in the soil of the study area was established and validated. This study aims to gain a comprehensive understanding of the
nutrient status of the soil in the area and provide scientific basis for the rational utilization and management of land in the region. The
results show that in the study area, the soil in Longhai City is characterized by acidity to strong acidity, low organic matter content, and a
relatively low cation exchange capacity.The soil shows relative enrichment of elements such as N, P, K, Mo, and Zn in terms of total
quantity. There is also significant variability in the total quantity, available quantity, and eftectiveness of these elements. The soil analysis

data reveals good correlations between the total and available quantities of nutrients such as B, Cu, K, and Mn.The pH of the soil has a
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certain influence on the effectiveness of K, Mo, and Si, while the cation exchange capacity( CEC) shows a significant positive correlation

with the effectiveness of Si.Increasing soil organic matter( SOM) is beneficial for improving the available quantities of elements such as

Cu, Fe, Mn, P, and Zn.Linear models based on soil analysis data and soil physicochemical indicators can be used to predict the available

quantities of nutrients such as Cu, Fe, Mo, P, S, and Si in the surface soil. Introducing more influencing factors would further improve

the fitting effect of the models and enhance the accuracy of predictions.

Key words: Longhai, Fujian; soil; nutrient elements; geochemistry
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Table 1 Classification statistics of soil samples
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Table 2 Distribution characteristics of pH in surface soil (7n=56)

. y . B GREABIT 7 L) %
fir CFEHE fe RKE RAME WREER ZEREE -
SRARVE R ok it
pH 5.49 5.47 7.80 4.18 0.64 0.12 25.00 67.86 5.36 1.79
*3 RETEBNRESERSREIT(n=56)
Table 3 organic matter content and grading statistics in surface soil (n=56)
] A B A - YRR ABR 5 L /%
fobr  CPBIE Pl BRE BUME WX TRARE - —— —
BEE 45 = =
SOM 1.89 1.69 3.98 0.27 0.83 0.44 10.71 26.79 50.00 12.50
*4 RETEHEBFIHRESERS AL (n=56)
Table 4 Cation exchange content and grading statistics in surface soil (12 =56)
= N : S YREALIT & Ll %
=N S {E Vi 7 A % A b 1 2 A RE N TP e e — —
s CFIE st ROKE RAME RRlEE ERAN R BEE T e e
CEC 8.47 6.09 36.71 1.96 6.43 0.76 3.57 1.79 5.36 14.29 75.00

T BH S A i B cmol/kg
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Table 5 Nutrient content and coefficient of variation in surface soils(n=56)

JLE - PHME Prif2E 5 5 R AL U g b e S S O] FrifE 2 S R o g
B 10.9 12.6 1.16 48.0 Mo 1.97 1.52 0.77 0.80
Ca 0.30 0.45 1.52 1.57 N 995 529 0.53 640
Cu 17.4 15.2 0.88 24.0 P 936 666 0.71 520
Fe 2.53 1.50 0.59 2.94 S 267 134 0.50 /

K 2.23 1.09 0.49 1.91 Si 29.1 3.72 0.13 /
Mg 0.26 0.29 1.12 0.78 Zn 78.4 46.6 0.59 68
Mn 475 268 0.56 600 / / / / /

L HHIGK Si Al Fe Mg, Ca Na K AN 1072, Hfboy 10705 = 4 (b T HLER th 270 28 4= B 80 Ty GRI 4845, 2007)
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Table 6 Effective amount of surface soil elements(rn=56)

BHA PHME RKE RME R ERRK
A3 B 0.60 2.40 0.20 0.43 0.72
3 Cu 5.04 40.68 0.30 7.04 1.40
Y Fe 250 996 25 259 1.03
AR K 0.57 2.64 0.07 0.43 0.75
A3 Mn 77 200 8 42.47 0.55
F 3 Mo 0.32 1.07 0.06 0.22 0.69
HHEN 69.0 293 17.3 58.4 0.85
HELP 93.05 572 1.53 114 1.22
RS 35.27 141.90 7.70 31.03 0.88
FEL St 0.13 0.54 0.03 0.10 0.75
BHL Zn 13.19 122.02 1.60 21.40 1.62
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e AR A0S | 3 AR P R i 1 g v

R7T REIREFTEZEREFHE(n=56)

Table 7 Mean nutrient availability of nutrients in surface soil (n=56)

L7 B Cu Fe K Mn Mo N P S Si Zn
SEH{E 12.0 25.8 1.23 3.08 17.0 17.8 753 13.6 12.09 0.05 15.0
brifEZE 17.0 16.4 1.41 2.40 6.92 7.96 4.91 36.1 6.81 0.04 12.7

BT 1.42 0.64 1.14 0.78 0.41 0.45 0.65 2.65 0.56 0.86 0.85
=8 REIEERLRANESEEHEXERH
Table 8 Correlation coefficients between the effective and full amounts of nutrient elements in surface soils
ERHITES SR B H S ESHIE %S MR B HOS S
izt eIy
FEA R1H FEAR RAH FEA RAH FEAR R1H
R0 56 0.333 = 48 0.426 # = HRA 56 0.392 % = 48 0.416 = =
R 56 0.759 # s 51 0.688 = VgL 56 0.405 = s 50 0.559 # s
EERICS 56 0.018 50 0.175 PR Uik 56 0.791 # = 52 0.713 % *
134 56 0.252 53 0.414 5% = A RE 56 —0.414 % * 53 —0.342 *
R & 56 0.544 % s 52 0.637 = = AR 56 0.674 % s 54 0.335 =
AR 56 0.657 # * 51 0.603 * / / / / /

Heow w4 0.01 7K (CRUI) BT * £ 0.05 K- (XU) b @A
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W22 LA S 5, o S 100000 A5 A0 vp m ] L i AR
ZZ A RZIR R -, DU) AT e B8 v A AR 1) 005 IR i il
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LR ZEUE (R 1) J5 KB, A wm A AL i
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Table 9 Correlation coefficients between elemental effectiveness and soil physical and chemical index parameters

Eistun pH CEC SOM Eistuy pH CEC SOM
HRUB —0.245 =0.103 —0.207 AN —0.130 0.179 —0.301 =
HH Cu 0.051 —-0.123 0.284 * B P -0.256 0.225 0.277 *
F 5L Fe 0.065 —0.084 0.297 HELS —-0.226 0.239 0.203
HM K 0.349 # = 0.148 0.056 AL st 0.420 = = 0.741 # = 0.109
AR Mn 0.137 =0.021 0.330 = HEL Zn 0.206 —0.165 0.393 * =
A Mo 0.265 0.071 0.219 / / / /

W o 7E 0.01 (UM b 3AHE; = 7 0.05 K (XUM) |+ 53EAH %

R10 RELIRERLEAASSLERBUERNEMEXR

Table 10 Linear relationship between the effective state of nutrient elements in the surface soil and

the full amount and physicochemical indexes

Bt LR A )y R*
4% B y=0.003x, + 0.512 0.306
3k Cu y=4.327+0.340x, +0.218x, +0.111x, +0.004x, 0.896
4% Fe 7=-0.045-0.02x, +0.008x, +0.017x, 0.519
Lk K y==0.936+0.013x, +0.222x,+0.011x, =0.45x, 0.470
3 Mn y=-54.152+0.075x, +11.734x, —0.262x, +15.669x, 0.617
3 Mo y==0.677+0.101x, +0.112x,+0.095x, 0.755
AN 7=127.948+0.067x, —18.046x, +3.154x, —28.105x, 0.572
LR P y=436.4+0.065x, —74.738x, ~0.670x, +6.783x, 0.557
RS y=2.792+0.193x, =3.104x, +0.667x, —4.185x, 0.799
A si 7==0.028+0.009x, +0.001x, =0.001x, 0.924
H3 Zn y=—40.956+0.274x, +3.065x, —0.842x, +11.521x, 0.802

T TCRB IR ANLA 107 5, AFEARXT R 1Y TCH 4 i (Fe (K. Si H% , AN 107) 55,4 pH A (TCEHN) 3, WIHE T35 i

(107%) sx, HAHLE S (%)
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F11 WNEERREST

Table 11 Statistics of prediction model errors

TR R S 45 WRZE /% RZEHIE/ %
5B 19.09~47.76 32.39
A% Cu 10.78~25.95 18.25
HRL Fe 13.06~45.87 31.39
AR K 21.09~38.35 30.63
B Mn 22.46~35.68 29.31
3 Mo 15.16~28.62 23.74
AN 21.36~32.95 26.78
HELP 19.36~30.48 2543
HELS 12.38~27.66 19.73
AR Si 9.34~21.58 14.36
HE Zn 14.33~26.94 19.69
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