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Geochemical assessment of the surface soil quality of cultivated land in Jingxing area,
Hebei Province
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Abstract: Soil geochemical assessment serves as an important reference for the rational utilization of land resources in
agricultural planting. As an ecological conservation area of Shijiazhuang City, Jingxing County relies on agriculture as
its primary industry. Taking Jingxing area as the study object, 158 surface soil samples are collected to analyze and
evaluate the soil geochemical characteristics, abundance and deficiency of nutrient elements, environmental
geochemistry and comprehensive grade. The results show that the comprehensive soil quality classification is
predominantly Class I and II, indicating that the environmental geochemical grade of soil in the study area is clean,
while the geochemical grade of soil nutrients is relatively abundant, which provides a fundamental basis for the rational
utilization of land resources and reform of crops planting structure.
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Fig. 1 Location map of parent rocks and sampling points in the study area
1—55 00 2 45874t (Quaternary Holocene ) ; 2—55 WU & | B #7145 (Quaternary Upper Pleistocene ) ; 3— .7 2 (Permian ) ; 4—f71 7% % (Carboniferous); 5—
P8 2 (Ordovician) ; 6—%E# & (Cambrian ) ; 7—K I8 & 5 FJE4 (Changchengian Gaoyuzhuang fm.); 8—K: 3% & — Bt (Changchengian 1st mem.); 9—
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Table 1 Soil sample testing items and analysis methods

oAUl =] Ao 7y vk oA 6 HH R
Cr.Co.Ni Cu.znSr. [EREY 4muRmlE mEdlE %8 FIEIEE  ICAP Q RIIALEI &5 8 ik 901214501 0012
Mo .Cd .Pb (HJ766-2015) e A i 8
THERPURRY oK G B BRI E ST R R T SN N
As Hg.Se S5 (HI680-2013) AFS-8510 Ji 156t 0.5.0.0002,0.01
pH + 3¢ pH AT (NY/T 1377-2007) PHS-3C 01
AR FRAR A IERE I E (LY/T 1232-2015 4.1) Te-#rttha Se4hn] WAt Tt 0.25
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Table 2 Statistics of soil chemical analysis indicators
£zt B/ME RO BFARPREC R BERR T EE WERE LRI R AR A R
AlLO, 10.63 16.81 13.90 0.88 6.33 -0.66 3.05 12.73 15.97
As 3.25 14.30 8.63 178 20.62 -0.10 0.34 9.5 11.2
B 33.82 104.51 53.60 11.46 21.37 158 3.38 46.77 478
Ca0 0.96 13.91 5.45 2.30 422 0.78 1.74 432 2.16
cd 0.08 0.61 0.20 0.07 37.72 2.72 10.25 0.15 0.1
Co 7.77 25.44 12.44 173 13.91 2.68 19.82 12.01 12.7
Cog 0.33 15.50 1.66 1.37 82.41 7.04 67.42 0.82 18
Cr 33.87 118.17 62.34 9.81 15.74 1.09 6.58 65.21 61
Cu 12.11 115.78 27.66 12.10 43.75 461 25.52 22.95 22.6
Fe,0; 2.74 7.45 4.70 0.57 12.08 0.75 5.85 4.47 42
Hg 0.01 0.28 0.06 0.04 72.74 2.11 5.32 0.038 0.065
I 0.90 3.54 1.54 0.41 26.7 1.91 5.73 2.03 3.76
K0 1.01 8.12 3.37 1.20 35.68 1.23 2.22 2.41 2.24
MgO 1.62 3.97 2.20 0.29 13.3 2.10 8.79 2.07 1.29
Mn 409.20 943.10 636.44 67.86 10.66 -0.03 3.64 588.89 583
Mo 0.46 1.37 0.73 0.14 19.62 1.42 3.33 0.55 2
N 369.46  3424.61 1361.95 488.52 35.87 1.15 2.67 1049
Na,0 0.65 171 1.23 0.15 12.21 -0.57 2.12 1.85 1.38
Ni 17.15 51.45 29.10 3.89 13.36 0.94 7.31 28.06 26.9
P 529.60  5576.70 1307.28 698.09 53.4 3.04 12.46 1012
Pb 11.65 51.10 23.07 4.72 20.44 153 7.19 22.56 26
pH 6.40 8.49 8.03 0.25 3.17 -2.11 10.26 8.16
S 92.40 990.00 299.22 106.79 35.69 2.32 11.30 337.52
Se 0.03 3.39 0.45 0.32 71.12 5.21 44.83 0.19 0.29
Si0, 46.48 65.43 58.80 2.97 5.05 -1.37 3.43 60.58
Sr 76.36 259.57 159.96 30.22 18.89 0.40 0.73 196 167
Zn 38.49 441.00 97.40 58.21 59.76 425 20.07 69.63 74.2
AR 1.82 257.98 49.75 54.61 109.77 1.76 2.75
A 19.16 649.00 93.88 58.07 61.86 5.95 53.42
B 83.73 829.00 222.03 111.22 50.09 2.55 10.23

BB K0 .Ca0 MgO  Fe,05.8i05 . AL03 NayO \ Coy N %, HoA R 107378 55 R E A7 K %.
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Fig. 2 Ratios of soil indicator values in the study area to Hebei Plain and national averages
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Table 3 Factor loading coefficients of soil indexes

A F1 F2 F3 F4 F5 F6 F7 F8
cr 0.024 -0.150 0.891 0.056 -0.201 0.229 -0.033 -0.045
Co 0.028 0.187 0.932 0.063 -0.111 0.033 0.062 -0.040
Ni -0.047 0.021 0.916 -0.046 -0.219 0.201 0.023 -0.050
Cu 0.718 0.031 0.134 0.044 -0.112 0.440 0.061 -0.045
Zn 0.480 -0.135 0.016 0.474 -0.067 0.549 -0.092 -0.072
Sr -0.005 -0.162 -0.036 0.072 0.129 0.357 -0.751 0.152
Mo 0.229 -0.142 0.195 0.200 0.137 0.720 -0.096 0.032
cd 0.402 0.056 0.162 0.234 0.019 0.500 -0.322 0.273
Pb -0.009 -0.034 0.195 0.115 -0.042 0.720 -0.092 0.306
As -0.219 -0.229 0.099 -0.173 -0.367 0.595 0.177 0.144
Hg 0.076 0.059 -0.123 0.170 -0.032 0.111 -0.029 0.621
Se 0.065 -0.038 -0.074 0.155 0.236 0.185 -0.226 0.739
I 0.038 -0.389 0.160 -0.188 -0.025 0.077 0.365 0.637
B 0.021 -0.080 0.031 0.207 0.100 0.073 0.817 0.021
B 0.414 -0.588 0.096 0.019 -0.117 0.046 0.203 -0.015
AR 0.883 -0.128 -0.075 0.119 0.127 0.055 -0.044 0.041
TR AL 0.264 -0.161 0.053 0.855 0.023 0.076 0.204 -0.017
Coy -0.010 -0.348 -0.016 0.874 0.009 0.195 -0.020 0.122
N 0.617 -0.066 0.118 0.559 0.058 0.002 0.233 0.226
pH -0.774 -0.176 -0.102 -0.164 -0.062 0.244 -0.065 0.033
P 0.890 0.031 -0.115 0.160 0.011 0.162 -0.093 0.163
S 0.392 -0.070 0.027 0.808 -0.160 0.078 -0.061 0.252
Mn 0.229 0.271 0.417 0.064 -0.556 0.157 0.094 0.026
Si0, 0.094 0.887 -0.077 -0.272 -0.150 -0.171 0.004 -0.082
Al,0, 0.024 0.896 0.088 -0.253 0.020 -0.011 0.033 -0.025
Fe,0; 0.079 0.752 0.438 -0.041 -0.256 -0.139 0.205 -0.010
Ca0 -0.059 -0.156 -0.355 -0.141 0.791 0.056 -0.306 0.072
Na,0 0.106 0.348 -0.017 -0.179 -0.720 -0.147 -0.274 -0.099
K0 0.400 -0.035 -0.212 0.052 0.720 -0.167 -0.073 0.238
MgO 0.108 0.255 -0.143 -0.124 0.831 -0.042 0.126 -0.083
FRIE(E 4225 3.335 3.308 3.253 3.170 2.684 1.984 1.810
eV 14.083 11.116 11.026 10.842 10.568 8.947 6.614 6.035
ST/ % 14.083 25.199 36.224 47.066 57.634 66.581 73.195 79.230
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WX N 158 14 - HERE 5 7 3B, KMO
1 Bartlett 3K JE K5 40 25 5 43 51 24 0.727 1 4573 (df=
435, p<0.001), FFABHRE A 7500, Lm Ko7
ZDOEEE R, PR 8 AR, RibE T ZETHRR N
79.23%( 3% 3).

F1 )7 22508k M 14.083%, 5 P A &0
pH.Cu N F8ARA1L, pH HAT 858 1 s, HA g br
FABE IR, H28 R A8 ok, F 22
MW NKWE S FERRE S P2 W55 2508k 0
11.116% , FZEH ALO;.Si0,.Fe,0, FI 3 240 48 A5 24
B, S EAG B i R kA, HA S AR B B R Y I
A, AN 5] B A R N A A
RISER R4 F3 I 200wl 11.026%, F2H
Cr.Co Ni 4., 3 A B ¥ 5] G F 82 FE 2
I 35 AR £ RS R R4 I F O 22 ST EkR
10.842%, EELH C,, JHARA S N T8R4, XA A F
SR Rt B LA Rt AE R AR 56 AT
g K F5S T 25700 10.568%, FEH CaO.

MgO . K,0 Na,0O Mn FEFRA1AY, ZA A F 22 W 15
R R 2RISR . F6 Bl J7 2 5Tk 8.947%,
FEH Mo Pb.As.Zn .Cd $5Fr4LAL, ZA G EEZT
K HEWE A T AL S P s k7 R 2= sr ik
6.614%, FE M Sr Al B f8An AL, ZAH G FE S+
BEAFIAZRIG sh A ¢ 18 Ty 2251k M 6.035%, F
B Hg.Se I F8ARd i, A R 5] i A 2%
1Y PR R, DL WP s R S s ) Gk
75 255 T R SR — B
32 TEFSHBREZER
3.2.1  ZIEFSERMEEN

BRI RIR R T T ) . EE i ORI
(EFRICR P AR SR U R N.P.K &
HABERAYR, R E I 0 R ER Mn,Co B Mo,
Cu.Zn.S, A 350K ELHL Se I 1. e ife B G145 5
W4, 5.

WFFE X P FE O R Bk 5 A A (K 6).
Co5 CuMn N EFMK(ET), EFMEERE S

R4 XEFITTENREERTESESRMFEIHE

Table 4 Grading and statistical values of macronutrient and micronutrient contents

, —5E(FE) ZAEBEER) =EE(PEE) PUSE (L= ) A (Z)
o SrebRtE ERLG % rgibRiE EIRRLG % argdndE ERLG % agdniE AN % S9dnidE AR N %
N/107 >2 7.09 >1.5~2 16.6 >1~1.5 62.62 >0.75~1 5.37 <0.75 8.32
P/10°3 >1 75.22 >0.8~1 16.23 >0.6~0.8 5.9 >0.4~0.6 2.37 <04 0.28
K/10° >25 1.96 >20~25 6.66 >15~20 16.09 >10~15 56.72 <10 18.57
i U/10° >150 3.44 >120~150 9.62 >90~120 18.72 >60~90 55.93 <60 12.3
H w10 >40 38.59 >20~40 19.6 >10~20 13.76 >5~10 16.32 <5 11.74
HAAI/10° >200 57.12 >150~200 21.03 >100~150 20.53 >50~100 1.32 <50 0
A HLE/107° >40 1.34 >30~40 1.73 >20~30 7.95 >10~20 76.31 <10 12.67
Co/10°® >15 2.3 >13~15 16.26 >11~13 74.16 >8~11 7.12 <8 0.16
B/10® >65 9.99 >55~65 16.24 >45~55 53.76 >30~45 20.01 <30 0
Mo/10° >0.85 12.87 >0.65~0.85 67.41 >0.55~0.65 15.34 >0.45~0.55 4.39 <0.45 0
Mn/10° >700 9.52 >600~700 73.35 >500~600 15.06 >375~500 2.07 <375 0
S/10° >343 22.03 >270~343 34.62 >219~270 30.81 >172~219 7.8 <172 4.75
Cu/10°® >29 14.73 >24~29 48.73 >21~24 19.49 >16~21 16.93 <16 0.12
Zn/10° >84 55.33 >71~84 24.19 >62~71 16.81 >50~62 3.41 <50 0.25



http://www.fineprint.cn

346 woom 5 %W 2025 4
x5 BARELRSEHFRMFIE
Table 5 Grading and statistical values of beneficial element contents
JLE
SrehRE WALG L% rgibaiE WALG L% argbRdE WA % rganiE AL % gbniE ALY %
Se/10°® >3.0 0.16 >0.40~3.0 63.03 >0.175~0.40 30.20 >0.125~0.175 3.50 <0.125 3.11
1/10°® >100 0.00 >5~100 0.00 >1.50~5 47.53 >1~1.50 51.14 <1 1.34
*6 EFTLRFRESHIBEXRIILSFITE
Table 6 Statistics of relationship between abundance/deficiency of nutrient elements and parent rocks
A FEVRTIRY) TR WEIE S Eyresy
o Fu BEE P Rz sz FE BEE DS Bz sz F£E BEE hE Bz Bz BE BEE PE Bz =
Co 3 24 64 10 0 6 15 61 17 2 6 56 28 11 0 0 36 64 0 0
Cu 17 50 24 10 0 17 37 31 13 2 22 56 17 6 0 21 36 43 0 0
Zn 57 25 14 4 0 39 39 13 7 2 33 44 17 6 0 64 29 7 0 0
Mo 11 61 22 6 0 15 57 22 6 0 22 61 11 6 0 14 43 36 7 0
B 14 10 50 26 0 19 26 44 11 0 11 28 50 11 0 7 21 36 36 0
Corg 4 11 15 61 8 0 0 4 69 28 0 0 22 56 22 0 0 7 79 14
N 8 21 56 10 6 9 20 50 9 11 17 22 33 11 17 14 21 57 7 0
P 74 17 10 0 0 59 26 11 4 0 39 3 11 1u 0 71 21 7 0 0
S 32 32 28 4 4 15 22 37 19 7 28 28 22 17 6 21 50 29 0 0
Mn 17 58 18 7 0 7 70 20 2 0 22 67 11 0 0 21 50 29 0 0
K 6 8 21 43 22 2 11 13 57 17 0 0 22 39 39 0 7 29 36 29
SR TURY) RIRE A IEpsy jiees
JLE
R dER % gz o 5 ER A% #z oJOf & ERE OSN% sz JOf & &8 L% §=
Se 1 58 36 3 1 0 48 37 6 11 0 39 50 6 6 0 36 57 0 7
| 0 0 46 53 1 0 0 57 39 4 0 0 33 67 0 0 0 43 50 7
7 H%.

R PR BEA LIRS A AR e R, e A
Z 5 AR A B RO IRERER A Co 5 S Zn
HREIEMSE, FE AR A DA Uit
Wk 3, Beikz FEk= b s a4 B AR S
TN F; Se FEX N 7 LB R FE SRR R RS
H AU E 25 (0.428x1070) ST A ik R £h 52K
(0.354x10)>78 i 7+ 25 (0.349%x107) , 74 JB 2425 Se &
R N B T - B B 2 N A T
L SETAIIE A T Se Fo S 22 A1 AEAE DK IR

KRN —F7-20),

R IX N Se Zn .Cu FHHILE T RFER. HT
AMWFFE L ARE AT PR, 52 A R o A B A T
R XS SR A s LR A TR, DIAHE R ERITR
A RAE R IR IR S, izt XAl & e AR A EY)
TR 38 A R LA
322 TEFHSHBKEZEESITN

fE N.P K 1+ HERFEFR IR o 3k Ak 27 55 -4l 43 (1)
FLhh FIEFT LR R 2E LR BN T AR -
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Table 7 Correlation of nutrient element contents

JLE Co Coy N P Mn K B S | Se Mo Zn Cu
Co 1 -0.02 0.11 -0.07 0.47**  -0.28** 0.07 0.09 0.06 -0.13 0.2* 0.09 0.24**
Cug 1 0.50** 0.18* -0.03 0.09 0.2* 0.78** 0.09 0.3** 0.35** 0.57** 0.13
N 1 0.64** 0.22** 0.35** 0.29** 0.70** 0.17* 0.2* 0.26** 0.45** 0.42**
P 1 0.17* 0.40** -0.02 0.54** 0.05 0.25** 0.3** 0.56** 0.7**
Mn 1 -0.38** 0.13 0.21** 0.02 -0.15 0.05 0.17* 0.28**
K 1 0.08 0.13 0.06 0.35** 0.04 0.10 0.11
B 1 0.12 0.28** -0.12 0.03 0.06 0.06
S 1 0.03 0.35** 0.34** 0.59** 0.35**
| 1 0.38** 0.12 0.05 0.08
Se 1 0.26** 0.23** 0.14
Mo 1 0.62** 0.45**
Zn 1 0.74**
Cu 1

** FIRTE P<0.01 7K CUUIM) B3 AHIE 5 * FoRTE P<0.05 KR ) 2 5402 5 n=158.

S ors= g kif;

s fpedon TR B BT B9, 1SS s <5;
kR B VBRACEE R AL, 4300 0.4.0.4.0.2; f ot
HER BE B PROT R SRS IR RN S RO R
A ULk sk Tl SRR G £ 540 h 1
Iy 203 3440 50 fra=a5 REFRSFE(—
), 35<f pu<d S UEFRNMHFE (Z5F), 25<f pu<
35 REFRDHPE( =), 1.5<) <25 RFEFR DR
Z (M%), fre<l.5 REFSHZ (HE).

W, 98 X 3R)2 LR MR (LA 25 5 4
RUBFE ()N E, TR 243.69 kn?, (fFHH
63.86% , ) Z A AR XN FE (—5F) mBUA
22.02 km?, f7 H 5.77% , FZE A AE/ IMEB RN R K 5 —
My & (=28 AN 87.28 km?, [ I 22.87% ,
OIARTED A | KT £ 2 RS FEIREE —A MR 2 &m0
S R = (DA ) A= (LS5 ) TH AN 28.64 km?,
07 ER 7.50% , 553 A A W B | 75 PRBEURI B sl
JLE(F£8)

xR 8 TEFHMIKUEZESTMGITE
Table 8 Comprehensive geochemical grade assessment
of soil nutrients

£33 —& =% = R HAE
T AKm? 22.02 243.69 87.28 21.27 7.37
5 He /% 5.77 63.86 22.87 5.57 1.93

3.3 TIEREHIKLEFEER
33.1 TIERWEE
- R ) - T R T R ) R
g o) R IX N 2 -4 pH {H N 6.4~8.49, F-2{H
7 8.03, PALECH 8.08. RIETEHT, X N )= L HE LI
Pk 3, EEFSE X AR 98.04% , HhbE 3% 5 1.48%,
R 8 (1 0.48%. X 55T IX 8B it DARR R £k A
EX R AIPSTS
3.3.2  TIEINEHERL B IBRRTGZE S IEMN
KR X NRZ 5 8 NIL RS H (IR
i i A b A TS Gl RURS 48 5 A 1fE ) (GB15618—
2018)H XUBS: i L AE , 32 FH Je M2 25515 Y da B it A 7


http://www.fineprint.cn

348 Mo B

2025 4

PFARARIEAY. 45 /R, Cr.Ni As Hg.Pb ZEAT5 Y435
B/ T 1, LIRS NIE T Zn Cu.Cd L5715 %
RO/ N T 1, LIEIRE T A 2~5 RS
WO 1.02~1.82, THEREON MG, TIERR A
RS ARPEAT TR, AL TR AN Mn
Cu.Zn Co Ni.Pb 5H MW ATIE Mk ML &9, MELL
L k7L T NIRRT S N A NS Pu ) | o
AT & R AT BIESE X Zn , Cu S5 TC R AUTE L.
TG FRLIET E, AN 364.58 k',
H BTSE X TR 95.53% , )iz 0 A TOFIEIX s B kT
Qe BN 17.05 knm?, BT X 0 FRAY 4.47% , 25>
A TREE RIS | 1B =R PG —iF . EICK
AT P A AR X RULE AR TR (3R 9). AR
MR B, RS G X E S NG Y =
PUIG—i A T, IS0 1 Cr A1 Cd 400 5 Tl Ay
K, Cu BSNS54 5%, T3 AMIFFEIX AL TR
Frilirp B, S A, 52 KA T L 5 RS I , A 2
AR, XN KU g, BELRY 12 <05 e 9, 3
T T 2 TS G R, B 2 b 5 itk g

ER R LN OR wee 3 BN O ST

®9 ITEWREMBRUFEETNFITER
Table 9 Comprehensive geochemical grade assessment
of soil environment

% MR RS RS PSR SIS
Ik 364.58 17.05 0.00 0.00 0.00
HH/% 9553 4.47 0.00 0.00 0.00

34 TEREMKUFESER

e MR AL 2 2R S S O R RS S M ER A2
G R BRI A S N A (] 3). WFREIX
N - SRR RLRT, U—S5 N A 3 TR 33947 kn?,
Hi A X T A 88.95% , FE A X INT 12 4341 , %S5 4%
Bt 1 HER 0 A AR L b, - HEREE S R T T
T A AN 34.79 km?, (5 BFSE X TE AR 0
9.12% , FEL AR TE 2R PGS —i7 (AT 20k
—5 S BT R A EE RS AT B &
WA—H7 I 2% BRHT RSP B R EE—A B R
W—A17 HEE Z b B — 5 AR XU L A R
IZEE R R F POz, IR SR
T, B PR EPON R B RIS

PG Y s LR DU RN 7.37 km?, (55T
XTI 1.93% , FE 3 A 1EIKR KRR BB ARSI AL ER
IV B 58 [ 25— IS R S,
MBI s S Y. i, PR ERZ
TR A ERANIHR, TIEREEERLIET N
F LA P RZENG Y, FIER A ER B EE N
F. AL I A B AR A, BRI M
FEF I i DX 55 () I 3.

[

JeO0En

[
=

-

0 1 4 km
e

&3 JEREMIX 4o i R AL 2= 25 ST A
Fig. 3 Comprehensive geochemical assessment map
of soil quality in Jingxing area
1— —%5(Grade 1); 2— % (Grade 11); 3—=%%(Grade II1); 4—PU%§
(Grade 1V); 5—H % 45 (swrvey point); 6—F % %" X (Jingxing mining
area); 7—HHBE Fl (cultivated land)

3.5 TihEREEEIN

FR R SR U R F AT EE R, AR Y
AR (1 4) AFFEIX 27.15% 98X I8 103.61 km?)
R AGE, BUR R IRR 1.93%19 X I8,(7.37 km?)
BRI, B, EUGE MEGMANE; 59.83%M) X ik
(228.3 km?) ZBEVM, SCEF, EEUGE Y1 e ;
8.91% 1 X35 (34 km?) BTl , Sl VB , B U0E 3
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FACFNHAL 5 2.19% ) X 185 (8.35 km?) & BB 24 ke,
WU 2418 0 A A 1 it .

fomoooe

Kl 4 R X e r- A s s
Fig. 4 Suggestion map for soil balanced fertilization
in Jingxing area
I—E BB R Bt (no deficiency of NPK); 2—ff 81 5F fi 5kt & (PK
balance and N deficiency); 3—Z%( W V- #f 6t #§ (PN balance and K
deficiency ) ; 4—WF-#i & 4 (P balance and NK deficiency); 5S—%
B (deficiency of NPK); 6—3:F2H" X (Jingxing mining area); 7—#f
HbFE ] (cultivated land)

4 Zig

(1)IATbAE He e X B 22 2 3 30 T4 Mrde bn
H ALO;.B.CaO 5 17 WifS bR IR MIEZ 534, Cd.Co.
Co 55 13 T5145 45 IR XS FIE S 4341, Cu.pH Fl Zn
R AT AL B IE 25 a0 A1 5T X R 2 1+ 2 LA
£, ALO;.B.Ca0.Cd.Co.C,,.Cu.Fe,0;.Hg . K,0 . MgO .
Mn Mo N Ni.P.Pb.Se.Zn % 19 i brd(Hm Tt
S 5 {H, Na,0.1.Sr.S.As.Cr.Si0,.pH % 8 Ji$5
PRI AR T A R A

()R KIEEFRICE N ZHTEX, HLh

62.62%; P ILRZNFEIX, dilHN 75.22%; K Fify
MURZ R Z X, &7 LA 3108 56.72%F1 76.31%. il
HEFRITTERET Co M B ZAPEX, HHN 74.16%F
53.76%; Mo Mn.Cu I Zn Z A FEEFIX, b o5k
67.41% \73.35% 48.73% M 52.42% ; S Zhb T 25—
WEEX, HHHN 6543%. Hi#ItEH Se Z HHd
X, N 63.03%; 1 2 Hih%IX, (5 R 65.43%. I
ES R 1 U e s ey DN EE P
(3) H3EFEPEES R BAEA L, Co5 CuMn

H—, FEMBTE G R R RS DA
PR N, Bz R = 5 A s B
FERBRIRER A 5 Cop 5 S Zn N—415], F& 5 HEK
R B LU U R U &, k= Fish = 5
bR R B A DA B 25 0 F 5 Se i (B X B B
Fa sy ST

(HWFFE X RIZE LR HERILE SR U F &
oA, Hod N AR LA 32, P R RO LI
® R E, K AU R LS = 3. LIRS
X A2 2R LTS 5N B AR Z 15 Yy, N B IX 52
F| Cd.Cr.Cu {544, THERTRZRA F PRI R Ny
— AR A R IX IR I, LR A
AR IR AT IR FHERE T A R At AR L

S % 3Lk ( References ) :

[1fEfE, BRE, &4, 5. 2R L XPHhsh 525 b R L3R 5)

73 Logistic 1810743 477 [J]. Hu 55 %8 I, 2023, 32(5): 584-591.
DOI: 10.13686/j.cnki.dzyzy.2023.05.008.
Yang J J, Lyu J C, Jin S H, et al. Farmland dynamic change and its
driving force analysis in global black soil regions based on logistic
regression model[ J ]. Geology and Resources, 2023, 32(5): 584-591
DOI: 10.13686/j.cnki.dzyzy.2023.05.008.

[2]Samranpong C, Ekasingh B, Ekasingh M. Economic land evaluation
for agricultural resource management in northern Thailand [Jl.
Environmental Modelling & Software, 2009, 24(12): 1381-1390.

(318, Ag0mt, Mitm i, 5. o EZ 5 K-S B B it o)

WrlJ]. &l A4, 2012, 28(14): 209-215.
Yao Y, Li X S, Qu F T, et al. Quantitative analysis of relationship
between economy growth and cultivated land change in China [J].
Transactions of the Chinese Society of Agricultural Engineering,
2012, 28(14): 209-215.

[4]F5, T1EMH, B, % W UERE AR L OT R Rk
RFE B BUREPEA LT ). 28 I, 2022, 41(6): 1082-1094.

Wang L, Wang D W, Gong C, et al. Elemental geochemical


http://www.fineprint.cn

350 Hh,

=

5% W 2025 4

characteristics of topsoil in Tangchang Town, Chengdu, Sichuan
Province and quality evaluation [J]. Rock and Mineral Analysis,

2022, 41(6): 1082-1094.

[S]#Imn AR, 28, BOrP IR, 5. BF b T Mo BR AL 27 97 f B i F B

HToE B X R [T]. HuBk 53085, 2018, 46(1): 96—

105.

Bao L R, Li Y, Jia Z M, et al. Geochemical assessment and
applications of cultivated land: Taking Rongchang District, Chongging
City, China as an example[ J ]. Earth and Environment, 2018, 46(1):
96-105.

Lo Jakarss, xIBl, B, & BRIt b ve s 1A tla A 5 22

PRAFAELT]). M BT 5 WS U8, 2024, 33(2): 202-208, 160. DOI: 10.
13686/j.cnki.dzyzy.2024.02.009.

Zhang 7 H, Liu K, Zhao J, et al. Distribution and variation
characteristics of soil organic carbon in Xunke Plain, Heilongjiang
Province[J]. Geology and Resources, 2024, 33(2): 202-208, 160.
DOI: 10.13686/].cnki.dzyzy.2024.02.009.

(7 J3kF3%, X, REEEE. TR FH AU I 5 TR KR8 i (R 3R AT 7 ik

JELT]. BiFAZSZA, 2019, 30(10): 3292-3302.
Zhang Z L, Liu F, Hou T Y. Current status of nitrogen and phosphorus
losses and related factors in Chinese paddy fields: A review [J].
Chinese Journal of Applied Ecology, 2019, 30(10): 3292-3302.
B, XU, XU, . B0 B R i AR R bR oY
JE[T]. MRSV, 2020, 29(6): 518-524, 542. DOI: 10.13686/).
enki.dzyzy.2020.06.003.
Fang N N, Liu K, Liu G G, et al. Research progress on biological
indicators of black soil fertility quality evaluation [J]. Geology and
Resources, 2020, 29 (6): 518 —524, 542. DOI: 10.13686/j.cnki
dzyzy.2020.06.003.

[9)Rkate, BUMS, BRUDHE, 5. A5 SREFR AT HLIX - 3 it

Mo RS PR (D], M55 BE IR, 2025, 34(2): 225-231. DOI:
10.13686/j.cnki.dzyzy.2025.02.010.

LiQY, He PF, Wei M H, et al. Geochemical evaluation of land
quality in eastern Orogen Qi, Inner Mongolia [J]. Geology and
Resources, 2025, 34 (2): 225-231. DOI: 10.13686/j.cnki.dzyzy.
2025.02.010.

(10150505, JAW e, EFvAk, 2. Mg DX 4o <G o 5 YR ik 2 gk

R LT]. hEFERISE, 2021, 41(1); 431-441.

Guo Z J, Zhou Y L, Wang Q L, et al. Characteristics of soil heavy
metal pollution and health risk in Xiong’an New District[J]. China
Environmental Science, 2021, 41(1): 431-441.

[UBR, S, BaEw], 45, v [ PG g SR b e 55 X - 3 e 7

%ﬁkilumﬁ FFHELD ] I, 2021, 40(3): 384-396.

He L, Wu C, Zeng D M, et al. Distribution of heavy metals and
ecological risk of soils in the typical geological background region of
Southwest China [J]. Rock and Mineral Analysis, 2021, 40 (3):
384-396.

(123658, INIR, R0, 45, MELOHT IX 1T 45 ) AT 38 25 8] 43 A
AL SCIRAAT L) ] KSCH B AR, 2021, 48(3): 172-181.
Dong Y, Sun L, Li HT, et al. Sources and spatial distribution of
heavy metals and arsenic in soils from Xiongan New Area, ChinalJ].
Hydrogeology & Engineering Geology, 2021, 48(3): 172-181.

[13JREMES, XL, Benk, S, U5 th X LS Bt s IRAL A 1PN T ik
L], B4R ERBIER) . 2021, 51(3): 877-886.

Kang P Y, Liu C P, Liang C, et al. Geochemical evaluation method
of soil quality in Yimeng Mountain area[J]. Journal of Jilin University
(Earth Science Edition), 2021, 51(3): 877-886.

[141W, REAR, L5, % Lm0 68 IR 2 O

B LT] RO TR 224 (A ARBAR), 2021, 44(4): 338-
345.
Tang M, Wu H D, Jiang M L, et al. Geochemical evaluation and
application of land quality in Shitai County, Anhui Province [J].
Journal of East China University of Technology (Natural Science),
2021, 44(4): 338-345.

[15]23F @, RIRAT, FARTRIAS, 45 PO A A X7 EL 1 e
FRACSEFAE BRI R () ). A I, 2023, 42(1): 177-191.
Duojiweise, Suolangciren, Pingcuolangjie, et al. Geochemical
characteristics and influencing factors of soil selenium in Longzi
County, Tibet Autonomous Region[]]. Rock and Mineral Analysis,
2023, 42(1): 177-191.

(16 9, frfigi, S, S5 BRITIOCTT S & H oM AR AE B2 s [

RO TRXPHE S, 2023, 37(1): 143-152.
Bai X, He J L, Jiang L, et al. Exploration on the distribution
characteristics of soil selenium content in Tiemenguan City [J].
Journal of Arid Land Resources and Environment, 2023, 37 (1):
143-152.

(17 R Rai, sE, W, 25 2B 7 IRITT LSRR ™ Sl R fh 2
FRE KR 2 ()], 13, 2021, 53(3): 585-593.

Xia F Q, Zhang X, Yang Y, et al. Geochemical characteristics and
influencing factors of selenium in soils and agricultural products in
Ningguo City, Anhui Province[]]. Soils, 2021, 53(3): 585-593.

LI8JEIINT, e, W4, 5. WIHLA NI s L8 5 AR AR At AR %

PERFIEL) ). LR R, 2018, 46(6): 121-123, 138.
Yan J L, Xu C Y, Yang J, et al. Correlation study between crop
selenium and its soil selenium in different regions of Hubei Province
[J]. Journal of Anhui Agricultural Sciences, 2018, 46(6): 121 -
123, 138.

(1920, ok, M, 5. BT T3 IR AR IR A28 i A 4
FilvbeL IX R BF S —— LA TE AT S 1 [0 ). ARl B8 185 PR 058 2 3
2021, 38(5): 909-918.

Wu F, Wang Y, Xiang W, et al. Establishment of a suitable model
and planting division of tea: A case study based on soil geochemical
characteristics in Yuhang, Zhejiang Province[J]. Journal of Agricultural

Resources and Environment, 2021, 38(5): 909-918.


http://www.fineprint.cn

55 3 W T R X B R LT R AL A 351

[20 )24, ARBE, MFAR. A FREHAHIE EHEFN ) . bR
42, 2023, 46(2): 78-86.

An L, Zhu J, Deng F R. Suitability evaluation of cultivated land in
Shijiazhuang [J]. Journal of Hebei Geo University, 2023, 46(2):
78-86.

(21 Jkt I, Fk. R BB b B f A e R A R x5 L0 ] AR AR
#, 2023(3): 66.

Du W B, Wang X. Jingxing county cultivated land quality problems
and countermeasures|J]. Xiandai Nongcun Keji, 2023(3): 66. (in
Chinese )

[22]5%552, £RIE, ERF, 5. WACFEE M -8 2 Rk 2
SFERMATL) ] HERS IR, 2016, 44(6): 663-670.

Zhang X Z, Wang J D, Wang C L, et al. Interpretation of soil
geochemical abnormity in Cangzhou-Wuqiang area in Hebei Plain,
China[J]. Earth and Environment, 2016, 44(6): 663-670.

(23 [ PR I vt ] LT R EIM ] et APEERER
AL, 1990: 87-90.

China National Environmental Monitoring Centre. Background values
of soil elements in China[M]. Beijing: China Environment Science
Press, 1990: 87-90. (in Chinese)

[24]Jiang Z S, Cheng Y X. Geographic distribution of Se and Kaschin-
Beck disease in Shanxi Province, ChinalJ]. Epidemiol, 1989 (8):
42-45.

[25]Block C, Dams R. Inorganic composition of Belgian coals and coal
ashes[ ] ]. Environmental Science & Technology, 1975, 9(2): 146—
150.

(26 ]90B, Thae, RURF, S, ML IX 1 HEs Bk 1L 2
[J]. {5, 2022, 41(6): 1715-1730.

RIS TISES

Sun L, Dong Y, Feng W, et al. Geochemical characteristics of soil
elements and its driving mechanisms in the Xiong’an New Area,
ChinalJ]. Geographical Research, 2022, 41(6): 1715-1730.
[27]3KFF2, Wk, BHEY, % JFEy A4 TR bR
A RORAE LY . SRER2ATTTE, 2012, 25(10): 1140-1147.

Zhang X Z, Wei J, Ge X Z, et al. Geochemical distribution and
genesis of Se and associated elements in soil of Kailuan coal field[ J 1.
Research of Environmental Sciences, 2012, 25(10): 1140-1147.
[28 IWRCHg, 4, ZR3CHE, S5 b iR 2 DT R sk
PR )] MR IF, 2023, 69(2): 809-815.
Chen W J, Cai K, Luan W L, et al. Geochemical evaluation of
surface soil elements in Renqiu City, Hebei Province[ ] ]. Geological
Review, 2023, 69(2): 809-815.
[29]Yudovich Y E, Ketris M P. Selenium in coal: A review [J].
International Journal of Coal Geology, 2006, 67(1/2): 112-126.
(3043 B%. wh R A R ST RIS P Ay ) R R X 3R [T ). Sl
HAR, 2006, 34(1): 28-31.
Li S S. Issues and countermeasures for research on harmful microelement
in Chinese coal [J]. Coal Science and Technology, 2006, 34 (1):
28-31.

(313247, Ak, Bin, . Ri%a RN XN TAR L3 pH (X
FROFATL LT ] L TAO R, 2020(3): 9-12.
Zhang X C, Cui G C, Yang L, et al. Analysis on soil nutrient
properties and pH of different forest land in Jinfeng Mountain in
Shangluo[ J ]. Liaoning Agricultural Sciences, 2020(3): 9-12.

(32 +T7, %, Bye, &5 IR 139 pH E2 AR IE b F 45
RBFFEL) ). P E 2SR, 2019(5): 8-13.
Zhou Z F, Xie Y, Yi K, et al. Distribution characteristics and
influencing factors of pH value in tobacco growing soil in Malong[J].
Soil and Fertilizer Sciences in China, 2019(5): 8-13.

(335K BUNE, 238, FF500, . PRI 13 pH (ER =42 {k
(7). 3@, 2019, 50(5): 1091-1100.

LA

Zhang Y H, Li L, Wang X L, et al. Temporal and spatial variation of
soil pH in Henan[J]. Chinese Journal of Soil Science, 2019, 50(5):
1091-1100.

(34 38 7[A. P - HOBRE M ). Jbat: Bz, 2014: 216-217.
Gong Z T. Soil geography of China [M]. Beijing: Science Press,
2014: 216-217. (in Chinese)


http://www.fineprint.cn

