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% (Fe. Mn. Zn. Se) ¥, AH L5 pH. AHA. LEXAAfeftis EOX 7. [LR] AHARLEHELIE Feo Mn,
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FRE, RPA-A LA RN R g
SHBEZM Zn (2677 mgkg) M Mn (1 702.7
mg/kg) 5 DU AL B 3 Zn AN
Mn BHE (752 mg/kg F1 511.0 mg/kg) « REHLE
(OVRIF 2 o 0 vt REE AT B ) SR i e 2% 39 /K A A IR
s LI IR A, Hoh AR 4% M. Se &
SUME ., WERHIE Mo, Mo BRUWEE. T
A UVEE 7 A [ W e 2I R xof - 9 kR T 25 AR S
RILFZLIE (0~15 cm) ' Fe. Mn RN
H>FHb>HE L, Zn 5 SRR > T > M.
L PE 4G b 3 R IR R R, IR T R B AR
fiK, R4 20 g 90 A LPEA 5 ik L8 &4
P, LB #EE I Fe 800 30 g/kg, T4 1%
548 2.0%, 1H Mn. Zn fil Se P& B4 545,
66.2. 0.18 mg/kg, Z3liiaE TR EY SEK
6.5% 10.8%. 37.9%"°N, [YIANA]Y 4K, RE
WREPRKFRDIE, 2800 50r i 3% E R a1
FEAR KRR R 5%, BRI K E RN O, T
X TR 3 7 S 1 R R T R R AR R =
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RGHT. noh, EILNTEEERREM “RA” @ik
EREE KR ESR N, 1P N RBUMHRH “Z 2 il
BARNAFF TR PR BT R, KEIIRE & MmATh
BEAML B 3 J Al P b B A 2 5 U0,
B 0 B AR HERE LU 4 DR ARV R R
RNEEL AR S I LY fh Tt R Mo <
15 2% AR AR A 3R A AR (W, B R g
B IR B O R RE A e AR AE P2 . R,
A FAE TR G /N . FKRFSFREX, 43k
AR, RESTXMAHE LBEHMETR
(Fe. Mn. Zn Ml Se) EFRHEAHFEZWKE, LU
e E L TS ThRE AL R R SRR A .

I MR57EE

1.1 AR XHER
W PEE JE TR . PR KRG, P
PISIRN 10.6 T, KB 400~650 mm, H IR

KEERER 60%LA F, SR 3 EA RS+

Tt B, RAEYHRFIEA 355.52 77 hm',
FEREYA NE . TRMGF5, HowEmm
AR 17477 Fiv 56.03 Ji. 19.78 Ji hm*. ZAHf
FORME QLA SGHES) Mg DL X 8k
t, EAUNEEXPRE. BHE. B84,
FARFFEXBEFT . KEE. FHE, UEAST
FEXEIE . ImE . RN, S
FIXEAREBWE 1 Fin.

k1 AREEREE

Table 1 Basic information of study area

ML mm wm Rk
PORE  T1. T2, T3. T4 493 12.3
N R T2. T3. T4 550 115
= E T2. T3. T4 430 12.6
P T2, T3, T4, T5 457 8.3
/S RBEE T1. T2. T4 463 9.9
FFMHE T1. T2, T3. T4 518 7.4
g T2, T3. T4. T6 606 8.9
BT [7E=3 T2. T3. T7. T8 519 8.8
FHIEE T7. T8. T9 500 43

VE T1: At T2: ®Wid; T3: ML, T4: L, T5: BEE; T6:
gLt T7. w4t TS: L T9: ML,

1.2 HmRESLE

SRy T A 2 P e R - SR Ay B, ASHE
FUA SRR IR WOR E RS, Hd /N EXFE
fE 2019 5 7—9 AR, T RXMEFXFE ML
2019 4F 10—11 H 5%/ 43 MAERTIERU 9 MR EAE
YEFEETT, AR R AR FAE X 35 5145 5 100
A TEWE 1o BASRAE AU B 28 H L Jog o/
FRAE, R R AEE “S” EREHZE (020 cm)
TRAFE L LIERE S, BT AR S AE PR AR 1)
R FoRAE, FREEDU A EE S B 1 kg A
(B SE06E,  F AT JE B 2 A BRI v I, R e
L 1 mm AT 0.149 mm JE RMIH, Zeit 5 B
PRt H
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Fig.1

Diagram of sampling sites in study area
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34 Fe. Mn. Zn #RH HNO;-HF il PR ¥ S SR BTN
fE—ICP-MS Yiiﬁlﬂi[“'m; +#i 4 Se =% H HNOs- Table 2 Descriptive statistics of soil trace element content
HCIO, M —HG-AFS JEME ™ BHEpHR o bk ek boni Bl sl PIER RIAH
FH Az s a3 WL R B AR R A A Fe 2300 4723 3257a 401 1230
P sl o ap Mn 46820 78740 65L5Ga 5832 8.95

Zn 57.88 13270 85.27a  14.05 16.47
Se 0077 1354 0413a 0.207 50.12

1.3 BIRELIBS 5

fEH ARCGIS 10.2 Hll/ERFFT X R 5 A s Fe 2080 4330 3069ab 332 1082
f# F Excel 2010 X5 ATV 082, #I/E pH. A ok o Mn 40240 90390 61336 G557 1069
i e \ . Zn 4503 13000 8l40a 1606 1973
JESE i §==¢ B ! ’
fﬂ‘b’\ '?MEE%?%E’H‘H?%TE%I FrtAT PeEarson #H e 0005 0778 0510b 0436 4367
Kor#rs A SPSS 19 %f 3 pH. HHLBIE . Fe. Fe 1250 4100 2787b 372 1335
Mn. Zn &M Se BT HIAMEGHHr, AFE LI 57 g M 46670 0L400 613762 6602 106
KA EITCR BT ZE T R SEPEARS SR, S 25 52 i) [A] Zn 3520 12350 67.0 1226 18.27
s - Se 0038 0712 0180 0091  50.56
FXE TR K% e 2 A58 {8 H Canoco 5 fe 1247 4721 3042 421 384
1T RDA 73 #7 . wik o MmN 40240 91400 62655 6579 1050
- Zn 3520 13270 7806 1620 2075
2 ERES Se 0038 1354 0283 0146 5178
e \ ¥ Fe BHAINY “gkg” , Mn. Zn Ml Se AN “mg/kg” , HMEENE
2.1 AEMIESIE LIEHMET RIS PRI — ML B AR X R B2 R (P<0.05) .
m# 2 P, HFEXHHE L% Feo Mn, Zn & k3 rEmE £
M Se E4r AN 30.42 g/kg. 626.55 mg/kg. 78.06 Table 3 Grading of trace element contents in soils!"
mg/kg ;Fn 0.283 mg/kgo ;H\:EP/J\iﬁFI*E]Z Fe. Mn. R I A%
A
Zn WA Se WA R 3257 ghkg. 651.58 mg/ke. =
85.27 mg/kg Ml 0.413 mg/kg; FARMEXKZ, 4 32-37 kw3478 3013 1089 2548
L Fe 29~32 % 3571 37.82 2244 3223
e 30'69g/1f%‘ 613.36 ;ng/kg\ 81"}0 mgkg Al 24~29 BURZ 1325 2564 5347 30,62
0.310 mg/kg; BT FHEXHK, 788 27.87 gkg. <24 B= 124 319 1089 503
613.76 mg/kg. 67.09 mg/kg Al 0.180 mg/kg, /NEFh >700 FW 2467 863 1063 1415
- e 600~700 i EH 5063 4658 4518 5123
X Feu Zn B Se BT T4 FMHX Mn 500~600  fh% 1553 3822 3887 30.76
(P<0.05) o &g )5 & 1 ER 1L 2 PR VS 375-500 BT 155 510 498  3.86
o A Y \ A <375 ®= 000 000 000 000
DZ/T0295—2016) 1, 4xEH kK HIEEHEFR S o Ty
B bR, X REE MR T R BT S Ry 71~84  GFE 4068 3453 2336 3315
(£ 3) . BREW, HRK 4 FMETERS Zn 62~71 Tgi 1056 1726 3171 19.81
(B BB = ) Bl : Fe (35.65%) >Zn Ve BRE moe wm DT
(15.39%) >Se (11.09%) >Mn (3.866%) , 3 MF >3.000 ik 000 000 000 0.0
X METRRZ G & F>F K> Hfh 0400~3000 % 3677 2013 295 2011
— o . Se 0175~0.400 i&&  57.74 7078 4590 5761
ZAME XA Fe Stz (HBERZ) HHIBE 0.125-0175 4% 290 617 2361 1120
(14.49%) , FHAt TZRE=Z BN T 5%; S5/ <0.125 Bz 193 292 2688 11.09
EMMEX ML, FTKMHEX Fe iz (L) tb 22 HIELEBNTIBHETZENZ MO
Wl (28.83%) , HAto R = LLHIE/NT 10%; B o X s s A 2Ry, Al ke

BT A R TR B Z MG Z LB SR B [AIfE DGR Feu Mn. Zn &M Se B R —wE xR
(Mn F&4F) , Fes Zn F1 Se 730l : 64.36%- (R 4 . Hfbamt, @t HEt. BEmag
36.82%711 26.88%. THMETCRE, BES TR, HeL, FUELA
A RAUR B R AR R AR, B RAR S KWL (P<0.05) o ZRERY, AEHEEAE Fe.
H<10%H~NFHL R, T 10%~100%K~ 5L Mn BEME Zn BEUAHE L&E, 2508 33.03.
., >100% 582 R, ik 2 WA, SAEX 4 661.12 mg/kg Fil 90.24 mg/kg, WiLA Se EiE, A
MICRB T ML RN Se>Zn>Fe>Mn, {UNEFHE  0.365 mg/kg. AP+ Fe. Zn Ml Se B&HK, 70HIAN
X Mn J&T54%, HMSMHEXMETCREET 2445, 54.34 mgkg 1 0.119 mg/kg, %S Mn B
AR R, ik, N 518.00 mg/kg.
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Table 4 Content and coefficient of variationof trace elements in defficient soil group
AR A FEAR | Fe Mn Zn Se
- 30 JRET 3 %0(g kg™) 33.0343.59a 661.12473.22a 90.24+12.93a 0.294:40.12ahc
A5 5 2B CVI% 10.87 11.08 14.33 40.11
- 134 JH A EU(9 kg™ 31.99+4.62a 649.97+490.09a 84.46+19.16ab 0.36540.19a
25 5 28 CVI% 14.44 13.86 22.68 51.12
R 4 5(9 g™ 31.48+4.19a 629.0877.90ab 78.44+15.73b 0.256:40.130c
T o A5 5 2B CVI% 13.32 12.38 20.05 51.05
- 514 JRET A %0(9 kg™) 31.3543.34a 634.45169.47ab 83.05416.05ab 0.3380.16ahc
A5 5 ZHL CVI% 11.08 10.95 19.32 46.43
5 6 JH AU (9 kg 26.3743.46b 518.00454.80e 60.72:11.94c 0.22040.09d
25 5 28 CVI% 13.16 10.58 19.67 40.45
AU (9 kg™ 31.6243.24a 646.19+467.80ab 81.72+19.16ab 0.28140.16abc
T Y A5 5 2B CVI% 10.25 10.49 23.45 4111
7 60 JRET (9 kg™) 26.1742.94b 598.77458.91bc 63.22+11.26¢ 0.1480.05de
AR5 R M CVI% 11.22 9.84 17.81 36.38
T8 17 FRETT 2 %/(9 g™ 25.7042.24b 579.96155.33cd 60.7747.08¢c 0.14240.05de
25 5 Z M CVI% 8.76 9.54 11.66 34.39
9 8 JR B T4 $u(g g ™) 24.4543.03b 538.8673.43de 54.34+49.49¢ 0.11940.05¢
A5 5 2% CVI% 12.44 13.63 17.47 44.87

SREFRTPEME S, FASARTEERRAAFALEMETCREEREZFHP<0.05). TI: L, T2: @t T3: HEL; T4 8L, T5: kg
T6: 21Z6+; T7. ¥4+, T8: L, T9: Xibt.
2.3 T3E pH. BIREESHMETRENHEXMES
WFFE X 3% pH #E 7.45~9.00 2 |7], AR ELE
4.10~64.28 g/kg 2 [0, B 2 mf51, HIERMETER
B pH ¥R kR (P<0.001) , S5HMLFL
W2 MG, HA T3 Mn &5 pH AN

FHRVESR S5, AHKRESAIN-0.219 F1 0.214; 3%
Se &5 pH MIA MR BIAHSVERGR, FHORRE MR-
-0.507 f1 0.570. +3% Fe &5 pH FIHANURMAHK R
il h: -0.452 F1 0353, 3 zn 85 pH FIHHL
R PAH G R E 0 -0.448 i1 0.429.,

=0452 P=0.0007 80 10 =-0.219 P=0.000 7 80

10 [.pn  y=-0.0327x+9.1989 [ -pH  y=-0.0009x+8.746
+SOM  y=0.7596x-5.8078 r=0.353 P=0.000 +SOM y=0.0253x+1.3626 r=0.214 P=0.000
9 L A 9 r o - .
£ 1 60 L & { 60
8 | 2 8 9
i > T J =
e 1 40 g T | 20 S
2 2
4 20 41 20
6 6 F
5 1 0 5 1 1 1 1 O
10 20 30 40 50 60 200 400 600 800 1000 1200
(a) Fe B/(g'kg") 5 Fe Mt (b) Mn £/(g'kg") 5 Mn #51%
10 80 10 r ,pq y=-0.968x+8.4892 r=-0.507 P=0.000 7 80
«pH Yy=-0.0077x+8.8117 r=-0.448 P=0.000 p M R ’ ‘
.SOM y=02189x+0.0474 r=0.429 P=0.000 *SOM ) -31127x+8.05 r=0.570 P=0.000
9 I . vatds 4 N I 9 s s o o R 1 60
8 g 8 2
T 1 402 . e
T 405 T =
7} 3 7 2
1 20 41 20
6 | 6
5 1 1 1 0 5 1 1 1 1 1 0
0 50 100 150 200 0.0 0.2 0.4 0.6 08 1.0 1.2

(c) Zn &/(g'kg™) 5 Zn Hi M (d) Se F/(g'kg") 5 Se Mtk
B2 pH. AMRLE LEME LTI
Fig.2 Correlation between pH and SOM on trace elements
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2.4 IMERRXHEBIT RIS

DA P I . pH AEHLSCH B AR &=,
Fe. Mn. Zn Ml Se AWINAZEHIT RDA 8. 45
R 5 Pros, 5B R RHEE 2 0
0.182 1 #110.008 0, FKWIFAEIAZI i m R B2
25— 5l A0 55 A R RE B O 18.21% 1
0.80%, AR~ TTERFR Y 95.79%, BiHIE
TCER B MR EE R B .

x5 &% A £ HEALFEE4 RDA 547
Table 5 Redundancy analyse (RDA) of influencing

factors and trace element content

Giit = H—Hh o il o5 =l

RHAEH 0.182 1 0.008 0 0
fEFE = PI% 1821 0.80 0
TR PI% 95.79 99.98 100

£ RDA fEFEh (B 3) , #ikz AR A/
T 90K AR MIEMK, KT 90°NFER M
P = HIRAE AT LT TE LR L 452 i B 67 Sk 1 BE
B, RN EZ AR R EHERELE, Mk
RREH . B 3 e DUEH, LIEfEITR
IEAHSG, BAHRSMETRIEMX, pH 5METT
ROMHKL. AR R, Al tETRE
e, ARIEAD L ERAG fE 3 MFE X, )
EMEXMETRERR, B TMHEXUETRE
.

N EGHE % 5 i IR R 6 AN (] R i B e R E 5
MR, DURPHES . L3RR pH FIG NN H
A5, 7 5LL13E Few Mn. Zn &A1 Se & NHAA &

BT 2 0B HH T, 58 BRI SR X IX 4
iR BRI, 45RWER 6 . &5
e (R 00 4% Fe BRI RIN pH> 14828
BSHHPUTR>FIEGIEE, 4 Pz R =5 Fe 228100
CRERRERN 32.9%. H R R AT 5 Mn &L
MR R RN B> TR, LG MR A
8.1%, pH FIMHE XX 1% Mn ERMAEE. &
s R 20 L3 Zn 2R WIRRE R RN pH>H L
>R RS PAE I BT, SRE RN 34.1%. &5
Wi (AT 22 0F 4% Se B AL I ARRE 22 R I A A HLTT>Fl
T EE>pH> LKA, SRE MR 47.9%. Eif
KE, 4 FhigE e R B2 A R PR R 2% 1) e S
JERIN: Se>Zn>Fe>Mn.

o
(=)
SOM TS
Se Fk A
Zn A
~ Fe
®
2
= Tl T4
Fl o "
&® I A AT
T3
©
5
-0.6 &b (18.21%) 1.0

B3 &¥alE 5mETE T RDAH A
Fig.3 RDA ordination diagram of influencing

factors and trace element

A6 LEMEALLLCEEY MR F NS LE S EHAT

Table 6 Multivariate stepwise regression analysis between soil microelement content and inpacting factor

_ HEAN TR IR T
LE
A i AR? Ay i AR? A AR? Ly AR? Regi’
Fe gk 0.078 EERiINGA 0.031 pH 0.213 ke 1) 0.01 0.329
Mn R 2] 0.026 EERiINGA 0.058 0.081
Zn +igEk 0.037 AR 0.076 pH 0.219 et o i 0.012 0.341
Se +igEk 0.012 AR 0.307 pH 0.021 et o i 0.142 0.479

TE AR FORHEIN TR TT R R Ra® NEE UUE R R B P R e R R M 4R B MR BE

3 3

PG4 B v T R AR SRS X, ISR Sk
TR, AES kRS A SR ER, LT EH
Hit3% Fe M1 Mn W-FI3&E 73719 20.00 g/kg Al
503.3 mg/kg, AbTHLZ AIrhEKSENY, Ah g 4
Fe A1 Mn P& 774 3042 gkg 1 626.55
mg/kg, BAEE R S AR A 52.00%
F1 24.49%; Se “FHE AN 0.283 mg/kg, HAEILHX
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(0.180 mg/kg) & 57.22%, WX HIEME TR
WIS, AT R8-S AR RN - 77 e AR AR
AR AHEFETREA KA SR S B AR BT R A
RIL, BT X PF ACIE LR A IR N 32, A LR
DN AP CE N eIy E S v Y I L i ub STIDES N
B — e fE Bt L E n R B, Ak, A
RO NEMEX L% Zn K FE & (8527
mgkg) , BT FHEKX IE Fe B = (27.87
mg/kg) o DR IHTE i AR R T 45 A - T it AR
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ANHIES, VEE Fe S HABMETTERBN, WMERIE K (213%) o HAh, AUFRRUMETCRZAEIE
MXK R, HAp+H Fe. Mn Ml Zn Z (8] FIAH MR
I (Bl 3) o TTREEH T Fe Al Mn fERAMER T, &
T Rty S FLA I SRR, A A A IE RS
AR, X Zn AT RBHE AP, X R R
WL as R — .

TR IO R IR AL, B ORE IE A KO,
B 18- - G- a = E N E NG PSP iR -2
w70, | g R R T R B gk,
WRERME R BB HIEME TR T RE, F
it E R E R B IS R . A AIX
BRI R BRI NEFE X >FOKFE X >H
T, Hbm b oAm, S5y i
R T R T S Eh e A T E3ZHT FRAE 10 2Ar AR ),
PRI 9 2 SR N — B

I X LI R T = R e R SRR
Se>Zn>Fe>Mn. H 5K —77 A&l T HIEME TR
B FERIN Mn>Fe>Zn>Se, T[] Se ERIK,
FEXT NI AR ABTE Giit % b= AR AR 7k
1M 3EH R Feu Mn SEJEA S, RIMEHEKE
Bk, Frd e ERE N A7 I R AN E
BICRIEEARRE, 13 Se MiGTER R, &5 %0
BRI s i A s R AR AR A, Bl AL Se A2 113
Se METFEILN, Se 5 A HULEWINITE K,
AHR MM ERESEENL Se BRI INEY, 1M
AR AR IL G WU Se |AL IR IEEK,
REfs R LB AL 30.7%. 520138 Se BAFILK)
HEK %, T4 Se MEMAFREERA, Fik Se
T A S5 R N 235 Bl F - 398 2 5 5 i SRR FEE 1)
HuBRAL 22 KR, T Fe Ml Mn 248 ARG, 8
JERNTEBPE 9% F, Fe. Mn RE IR E KA
YIAELE TR, MELLSZ BIER SRR 2R M52

TIEMEICRER KEE L5 R BRI 6,
A AR 2 X A s ok, HooRiIT
BIMGAWHE . B AR EaRE S T Hih
SRR, AIRERE RN S E R B E R S,
H 4 K E8AR, WD THETCREN R (718
Fe. Mn & M X B AL (729 8 2.64%F1 518.00
mg/kg) , BN SR, RZ LSk
A B BIIIAIE S, fF Fe-Mn &4bia Fid#s, &
FMRZELIHE Feo Mn ERK; AP LMELREY
AR A 2R, R AR B A
MEIRERK, BRAIRS Lk, X5
RAEFNTSR, BRI LR Z BRI,

Ll 76 2 AL 7] 7 B K AR B AN A vy, 3
BEGE 0 RARAE A Wi 5, 950 KFE FE RIS Tl
JLE, FTUBKES LIEMEICRE IR H—
J7 1T, [ P4 7K B R 38 A 45 338 v ) 2 R S AN
ARk PE, EREIE pH K, Fe-Al HAMME
0N R, A pH HS5METTEEEWRE
ERMAMRK R, 1% pH AEXS Fe EARNIfRRR B i

AREFEH, EAPURM pH X TR BT R E

IR Bk b TR, RN PE A
TUER B FEOR A R R, TR ) X R
BERURERRHNED. DREEHETCREFHRE
BRTH TR T RE, URINESARTR ) E
Wik o Aok i 5 U 3= i AN R WU AR SR A2 i
BICRESRAE LA L, moxt LB
TR WM

4 45 ip

FERFTEX I, R TCRIIAAEA FIRE L=

Hrp Fe shZ Hflfmm, HUATMEXMETRE
&K, A TMHEXMETRRZ B m, T/
ZMHEXMETTRERNER . ARG,
AR ERETTRE R, R AR LR AR
T3 pH 5 4 M EITTRER R F A, X
Fe BAMEMRK, AHRE 4 MMETRERZNK
BEIEAR, Xt Se BARMPMR K. [N,
AR T4 Mn BRI, RIS Se BRI
Ko

SE MK
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Trace Element Contents in Typical Soils in Shanxi Province

LIU Yang', LI Tingliang"*"", LI Li"**, ZHANG Jinfeng', CHEN Ting'
(1. College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China;
2. Ministerial and Provincial Co-innovation Centre for Endemic Crops Production with High-quality and Efficiency in Loess Plateau,
Shanxi Agricultural University, Taigu 030801, China; 3.National Demonstration Center for Agricultural Resources and

Environment Experimental Teaching, Shanxi Agricultural University, Taigu 030801, China)

Abstract: [Objective] Trace elements in soil are essential for crop growth and food heath. Their bioavailability
varies with various biotic and abiotic factors. This paper presents an analysis of trace elements in plough soil layer
and its influencing factors in Shanxi province. [Method] Three representative counties with large cultivation areas
of wheat, corn and millet were selected in the study. In each county, we took soil samples from 100 sites, and the
contents of Fe, Mn, zinc and Se in each sample, as well as their relationship with pH, organic matter, soil type, and
crop types, were analyzed and calculated. [Result] The average contents of Fe, Mn, Zn, and Se in all soil samples
across the three counties were 30.42 g/kg, 626.55 mg/kg, 78.06 mg/kg, and 0.283 mg/kg, respectively. Contents of
all elements varied spatially over the planting areas, with the highest content found in wheat-growing areas, followed
by corn and millet fields. Trace elements in the three counties were mostly at medium or high levels, but some
deficiencies were detected, particularly Fe in millet-growing areas. The contents of the four elements were
significantly higher in litho, fluvo-aquic, fragmental, cinnamon and red clay soils than in brown, cultivated loessal,
castno-cinnamon, and aeolian sandy soils. The trace elements were negatively correlated to pH and positively
related to organic matter, both at significant levels. Correlation among the four trace elements themselves was
positive, and multiple stepwise regression analysis showed that the combined effect of planting area, soil type, pH
and organic matter, on Se were the highest, with the comprehensive interpretation rate being 47.9%. The variation in
Mn content was affected by soil type and organic matter, with its comprehensive interpretation rate being 8.1%.
[ Conclusion] The contents of Fe, Mn, Zn and Se in the plough soil layer are at moderate level or above in most
areas in Shanxi province. However, Fe supplementation and nutrient improvement in millet-growing areas are
required. Se content is affected by environmental changes, while Mn content is comparatively stable. Overall, the
contents of the four trace elements are highest in wheat-growing areas, followed by corn and millet fields.
Key words: Shanxi Province; main grain crop planting area; surface soil; trace elements; content characteristic;

influence factors
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