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Study on soil nutrient spatial patterns and their driving factors in Jinzhong

DONG Yue,ZHANG Yongging " ,LIU Caicai
School of Geographical Sciences, Shanxi Normal University, Linfen 041000, China

Abstract; Soil nutrients are the foundation of soil fertility, and it is of great significance in the science of fertilization to
master soil nutrient content and distribution characteristics. Therefore, we used ArcGIS technology and correlation analysis
to evaluate the spatial distribution rule of the primary soil nutrients in Jinzhong city, Shanxi Province, and its relationship
with the type of land. The results showed the following: (1) The mean pH of Jinzhong city soil was 7.97,and all of the soil
was alkaline; the nutrient contents of soil varied greatly across counties.(2) The average contents of SOM, TN, TP, and TK
in the study area werel.42% ,0.08% ,0.07% , and 1.97%, respectively. According to the second national soil survey of
nutrient classification standards, the surface soil SOM, TN, and TP contents in Jinzhong were low, and the average levels
were level four, level four, and level five respectively; however, the TK content was high with an average of level three.
(3) With an increase in altitude, the average content of soil SOM increased first and then decreased, the average content of
TN significantly increased, and there were no obvious trends in the changes of soil TP or TK.(4) Land-use type and soil
nutrient correlation analysis showed that at altitudes of 733—1500 m, SOM, TN, and TP contents were significantly higher
than their averages in unused cultivated land and nature reserves, and average TK content was significantly lower than that
in other land-use types; the average contents of SOM, TN, and TP in the cultivated land above 1500m were lower than those
of other land types. Within the elevation range covered by the sample points, elevation was significantly correlated with TN

content, but the correlations between elevation and SOM, TP, and TK were not significant.
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Fig.2 Soil Organic Matter distribution in Jinzhong
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Fig.3 Total N distribution of soil in Jinzhong
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Fig.4 Total Pdistribution of soil in Jinzhong
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Table 1 Statistical features of the properties of soil in Jinzhong

pH HHUE/ % R/ % R/ % 2H/%

X EH FER S pH Soil Organic Matter Total N Total P Total K
County — Quantity  f/h ¥ ®K WD FH O mAk wS T omk &b P ok b T EKR
Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max

TR 16 773 7.94 824 0.82 142 238 004 008 012 005 007 008 182 195 205
firth £ 10 781 787 799 041 115 161 003 007 010 005 006 008 180 197 226
FERLE: 10 767  7.84  7.98  0.62 141 28 004 007 0I5 003 005 006 173 219 344
FUisE £ 16 722 793 846 041 1.8 394 003 011 019 004 006 008 174 202 248
HHE 13 789  8.08 836 024 141 244 001 007 0.0 004 005 007 162 191  2.04
HHE 23 787 802 818 075 144 283 005 009 017 004 007 012 162 193 223
K 11 790 7.9 824 019 102 176 001 006 009 005 008 014 18 211 265
A5 14 782 797 82 073 16 3 004 009 018 006 009 012 143 204 234
TER 16 776 807 869  0.35 124 238 002 007 014 004 005 009 174 1.89 220
RAH 11 783 87 82 033 121 276 002 006 009 004 006 008 162 1.85 202
AT 9 771779 788 085 168 248 005 009 016 005 007 008 163 1.8 192
JELES

Totalit 149 7.22 7.97 8.69 0.19 1.42 3.94 0.01 0.08 0.19 0.03 0.07 0.14 1.43 1.97 3.44
otality

FR A R 150 — RS A R 0 o b (3R 2) S i 3R )2 11 SOM TN TP & & 37K 430l A
VU PUZk Lg%, SOM & im AR L5l 2—6 2, TN S ARfb s 2—6 ¢, TP & AR L5 ik 3—6 2,
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Table 2 Soil nutrient classification table

. R Level

IR/ % — - .

Soil Nutrient —% - =% ru g Bk NG
FirstLevel Second Level Third Level Fourth Level Fifth Level Six Level

H P Soil organic matter >4.00 3.01—4.00 2.01—3.00 1.01—2.00 0.6—1.00 <0.60

4% Total N >0.200 0.151—0.200 0.100—0.150 0.076—0.1000 0.050—0.075 <0.050

4T Total P >0.200 0.161—0.200 0.121—0.160 0.081—0.120 0.040—0.080 <0.040

44 Total K >3.00 2.41—3.00 1.18—2.40 1.21—1.80 0.60—1.20 <0.60

115 U A R A b )

2.3 HEEFR O R SR S A AE DG A b
231 TSR R SO T

R R B E R N R 2 — IR AN R 25 R AR R 0B AR AN [, 175 S sl AR 4 ol
FRIE DS PR OUAFAE 22 5 I 55 o G R s i 26 J2 L3 P & Rk 22 e R I AR ML, (i - 43R 0 5 it
B S ABRFE A B ArcGIS B4 8] 43 H X RGeS 5 14 5 4 2R Dy R B i3k B 64 740 90, H AN ]
TR = B AE AR N 3 Al 3SR 4 S SOM B it 9 V- 3408, IF R SPSS A4 AT AH G 734 , R FEF 98 IX.
N IR0 SR AR 1

M2 3 AT LB, PSR IX (R v B 30 Bl 733—1742 m, KR 43 10 SR RE 4 Th 7E 733—1500 m 19 5 B
W IR R, SOM F3 & i S BAE R 2 J5 i/ b iy ka3 TN P B B B 2 5 SOM Rl TN () & A L
Bt 25 VAR v TR B TP T TK T34 35 f A8 AL i 3N

®3 TRBHHLIERS FHE

Table 3 Average soil nutrients at different elevations

EgE| IrE LEaTE e AL % e 2T/ % 2/ %
Ttem Level Quantity Soil organic matter Total N Total P Total K
MR Altitude — 2 (733—900 m) 44 1.268 0.070 0.071 1.941
Z40(901—1100 m) 36 1.315 0.070 0.061 1.949
=2 (1101—1300 m) 35 1.604 0.090 0.066 1.998
P (1301—1500 m) 22 1.472 0.089 0.061 2.010
F(1501—1742 m) 12 1.553 0.089 0.064 1.957

PR 3 7 142 i — I 4 Pl 355 00 B IS8 08, X 3% 0 B B Bl 4R fR T AR AR i R 3 — 2 1Y)
FERAE T, Ry T 2R LA 3 W AN TRV 0 P61 P 5 a5 1 35 43 B o S DA 55 0 o P A 1 T 4 v
HATHHIC ST, 45 SRR W (181 6) |, 7E 1300—1500 m {5 [N, 4K 5 SOM [A] 2 ARGF B L 5C & A R ECH0.46
(7905 =0.404) ;7F 733—900 m Ji5 [l NI #K 5 TP [l RARMFHY IR Ih 4 C R HHOCRECH 0.459 (1, =0.372) 5 7
733—900 m U B AR 5 TK (][RR 2 B i R T2 0C R MR BN 0.4 (1,0, =0.372) 368 T W35
AHIEIKF-5900—1100 m 3 BBl MR 5 TK 18] 5 AR R  FE R BN 0.332 (1 =0.325) 158 T 3%
AR, ARG 8 3550 5 AR T A DG PE R 8 B KT

12 SPSS [AHICHE AT 25 SR v] LUAE Y, 6 R A s A 8 7 3 M TR AR T T (733—1742 m) N I4R S TN %
RN E IR (R 4) IO S, TN 5 5080 5 1) SOM TP Al TK 518K A SCHEAR B3
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Fig.6 Relationship between soil nutrients and altitudes
F4 TEFSEBHREXRE
Table 4 Soil nutrient and elevation correlation coefficient
THEA BB SOM MATN S TP S TK
Soil organic matter Total N Total P Total K
1K Altitude 0.147 0.255"* -0.118 0.088
“x"FIRP < 0.05,“*"F/RP < 0.0l

232 TSRS E RS AR O

TE 149 DRFE SR B RRZ A 113 4>, Mt 15 4, KRB HE 19 4, BRI IX 2 A4S, i 5 R,
FERT 4 AEGA R B SOM TN TP -3 5y b & Tkl SRR R RN [ A8 R4 X, o TN S
Pror 2 | R P AR AT S AU it TbHb SR A R RN B SR DR AP X — ATt
RUE, T LA IA ISR L) TN B2 B 8 v At R b 28 ik b rp TSP~ 55 2t B g IR At FH b DS 7Y
W5+ #o R A 56, IR A T &5 I B TR A& R | 824 MGk 0 it FH S A 08, (A4 Hh B T
B PN AR Y A AR B B TR AL B (R R 7 i KO B S TR R R I HE AR 1)
AW DL RS AR W R 2 PR SRS SRV i AR T AU O, 3 v ) A it I )15
T E R 1 R SNSRI A, R 4 1L P 4 T AR R b DX S I e R R N e
WRE . 7E 1500—1742 m BYHER P EFHBAY SOM TN TP 218 AR T HAh FH Hb 28 /) TK -2 4 1 0 5
iy B RIAA 25N, VAR s 1) b B b - 3 00 B R IR 5 A TR A S A AR AT — (AR e AT TXT ik
BB Hb T BT AURE AN | 25 ARt FH 38 b b EE B IR R IR IR,
3 it 54%R
3.1 TR S AN R A m A A SRR 5

NEIFE RN, 1HE SOM 5 TN i AL & S BUAH R G R 2202 | 53R 0 56 28 v S W I 4 T 7 i 1
2200 AEARF ST BT R B BB, R [RAE IR S i 3 SOM -3 55 B 5 e 2 5 /D B RA B TN
o B2 X S AMA AR, X 0] 58 50T 5E XA B JT Ak (%) s B B KRR R R R AR ARSI G
BRI W9E . BBCEE D IS T ARE ILAR B B IX F i s 2R 58, R B TP Al TK & & ¥ b 45 7+
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1o T BALS, (AR X 45 5 /R, ASTRDE AR S5 1) 488 TP R TK (19 F- 2 3% i AR (b 3O I 0, S50 2 7 36 T
WHENZ AN TIBOR, f HHE A RIRE M E IR e R S kR A K,
x5 EREIMAAAXZMTLERSSHER

Table 5 The distribution of soil nutrients under the influence of elevation and land use

WREE/m R FESEL AL % 2R/ % 25/ % 41/ %
Range of altitude  Land-use Quantity Soil Organic Matter Total N Total P Total K
733—900 Hr it 41 1.334 0.073 0.072 1.931
L 0 — — — —
AT Hb 3 0.447 0.028 0.062 2.077
HAR DR X 0 — — — —
901—1100 B 30 3.144 0.170 0.168 1.945
i, 2 2.250 0.123 0.053 2.155
A 3 1.033 0.059 0.057 1.913
H R IX 1 1.080 0.064 0.032 1.740
1101—1300 Bl 26 1.668 0.309 0.274 1.428
it 3 1.600 0.089 0.047 2.403
LR 5 1.386 0.079 0.067 2.076
BRI IX 1 1.360 0.061 0.050 2.240
1301—1500 it 10 1.499 0.970 0.092 2.033
M 7 1.377 0.079 0.057 1.989
LR 5 1.458 0.091 0.062 3.176
H ARG X 0 — — — —
1501—1742  #ii 6 1.450 0.089 0.060 1.988
ps: 3 1.653 0.090 0.052 1.963
R 3 1.540 0.088 0.083 1.887
H ARG X 0 — — — —

R T W] 145 SOM TN [ TP 1 TK HZS Ak G 5 H AN [m] 1A 161 P 5 A 19 35 4t SIS {E 55 0F AC
B AL TR e AR AT AR OG0T, 45 S R B, 7E V4R 1301—1500 m JE Y, 14Kk 5 SOM i) R AR TR R R
il VA A R B A 38 0 SOML 5 i />, Jis 2852 T 3l a2 3 ) 8 SR A A A Sk E— 2B 9T 5 7 733—900 m 715 [l PN i
W5 TP TK [H] 35 2 AR & A R IHZRSC 2R, TP R TK 55 i Rl V4 o 388 v Je 3 &2 Rt 800 m FFLR 12 12 U
W TFIRIGESE B ER  R A S 2 T A N TR i R AR i M B 45 2, 1T 800 m 2 J&
NI B2 WD s 8 HAW IR BV R TR 5 IR A A DG AR R @ A OGS A A5 i 4K 5 TN
it AR TE ARG, ST AR AV A
3.2 ST BRI 1 % 0 A O R I

ATV R O ke i 1 Al A P2 s A LR 3R 3 BB AR TR 28T A 457 S B i A O
it AT HL G 5 AT IR A5 I, AP 4R R B PG A XOR ) 3 A 5 U R 38 SoM 5 i 22 R A
0—32 em )2 W3 25 % 55 FEBI 5T W TR i DX At 2 BA ) bR 2 ARG + 8 TN 9 s il 5 25 52
PR A A5 50 R BT Bk R R T 2 8] TP & B B2 5, ARRFST A SR, AR TR 0 4 e A
FELPY, =t R 7 =00 4955203 B (RS2 A AR 8], FERE A R B A T DU A S8 4 #E I SOM TN TP F-3%
S U S T AR SR A SR AR X, o TN P34 S E 2S BRG] B 7E 1500—1742 m Y4k
HEHLAY SOM TN TP V355 f AL T HoAt I Hb2E A  TK P35 3 151 0 5 A FH M BUAH 22K
3.3 Eii RS R A I B

P 5 pH {4 7.97 AR SR s SOM AT TN 15 250 2 A i X 3 2 R R B FUITEL L Kz 5 1
AB,SOM 775 PHELALHR F PH B Rl A /0w 4 R A & BH, 75 BH B2 1LV 45 e — 74 B2 B 3 AN 18 5
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Az YRR ARk S i D TE S A M X AT BB A it IR K, -8 SOM I TN
S A AR L R R L K AR TR 15 Y AR A R U 0 i /R 1 SOM R S T
JE 0 1 XA D DL 5 TP % v 1) b DX 2 AR RS B AR L DL R 7 FH L G a5 TKC 3 v 1 L DX A /0 HL 53 A
EH LT, BB E PR B ARICERHLI 55 A6 A8 [ 5 - 4858 — S (0 5% 0 o b ife , 9 IX.
K2 13 SOM TN TP & F A, V- 2217K-F- 73500 g U 4% DU | 9%, TK & 5V 27K =2,
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