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Abstract: This paper is the result of Agricultural geological survey engineering.

[Objective] Potassium is one of the three essential nutrients for plants and an important factor influencing soil fertility. Distribution
characteristics of potassium in topsoil of cultivated land in Tongzi County was carried out to provide environmental geological
background reference for county agricultural development and ecological environment evaluation. [Methods] Taking Tongzi County
as the research area, this paper systematically discussed the content, spatial distribution, grade status and influencing factors of
potassium and available potassium in surface soil samples obtained from cultivated land quality geochemical survey. [Results] The
content of potassium in topsoil of cultivated land in the study area ranged from 2.50 to 49.60 g/kg, with an average of 20.30 g/kg,
and the overall potassium content is mainly in medium, relatively rich and rich grade. The content of available potassium ranging
from 22.40 to 684.00 mg/kg, with an average of 112.66 mg/kg, and the content of available potassium was in moderate to relatively
deficient grade. Potassium and cation exchange capacity are positively correlated with available potassium, while the pH is
negatively correlated with available potassium in topsoil of cultivated land. [Conclusions] The distribution of potassium and
available potassium in topsoil of cultivated land in the study area is uneven. The geological factor plays an essential role in the
content of potassium in topsoil of cultivated land, and the distribution of high—value and low—value of potassium is well integrated
with the stratigraphic and tectonics of the study area. The content of potassium in topsoil of cultivated land is mainly controlled by
the parent rock, which is relatively low in the limestone and forming soil. Large—scale potassium depletion in the southern part of the

study area is related to the widely distributed of the Permian Maokou Formation limestone.

Key words: cultivated land; geochemical survey of land quality; potassium; available potassium; parent rock; agricultural geological
survey engineering; Tongzi County; Guizhou Province

Highlights: This study is the first time to report the potassium geochemical survey in topsoil of cultivated land in Tongzi County.
This paper systematically discusses the content, spatial distribution characteristics, grade status, and influencing factors of potassium
and available potassium in topsoil of cultivated land.
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Fig.1 Sketch regional geological map of Tongzi County (modified from Zhang Zhonghua et al., 2019)
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et K 3 ER L 5 B AT 7 e \
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- DX ERA 2245 i 20 AT 7 i . 0.01
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Table 2 Geochemical parameters of topsoil potassium and available potassium in cultivated land

iz FEAH SME Bl HE dEE BRAN ABRRNEE SUNBEHRZ EEEFE T
) (VN O & (e A% HE R K1 HRE K2
i 9589 2.50 49.60 20.30 6.64 0.33 9578 20.30 16.59” 1.22 20.707 0.98
Ve 962 22.40 684.00 112.66 65.60 0.58 945 98.00 139.65% 0.70 — —
pH 9589 4.01 8.78 6.33 1.58 0.17 — — — — — —

W BIE RPN Ng/ke, S B AN me/ke, pHNEEN; OF HERNE (20200 , @3 HFES (2013) , @5 HEAA
& (1997 .
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Fig.2 Geochemical map of potassium (a) and available potassium (b) in topsoil of cultivated land in Tongzi County
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Table 3 Statistics of topsoil potassium and available

potassium contents in each town of Tongzi County

Ly, #/(g/kg) TR/ (mg/kg) Sy, H/(g/kg) AT/ (mg/kg)
B FEAHL TIHE FEAHL A B FEAR%L “FIME FEAR%L FHIME
PSS 437 20.16 41 115.82 ATV 456 19.91 47 88.17
KA 310 18.95 35 131.81 W 388 25.11 40 88.58
B 406 19.51 39 98.63 R 279 18.29 27 117.69
FAIKEE 316 17.88 34 92.44 WiiE 48 593 21.95 56 103.12
IR 401 17.42 40 132.44 FAH 387 20.16 37 173.61
TKIUH 539 20.79 52 92.40 e H 416 25.43 41 118.24
HEH 522 20.03 54 124.43 KK 300 23.93 29 89.13
TERKEE 697 16.97 71 109.21 Fosin:! 276 18.31 32 76.33
ES{ 409 23.57 42 83.57 TR 346 23.38 38 113.87
iRk 564 18.12 52 158.70 K% 314 18.88 37 105.87
i 324 18.73 31 129.68 S 227 22.58 20 119.58
BB EE 441 19.56 39 99.07 =) 7 241 20.79 28 151.13

W3, T, (A AR DAY A 5 XA
JZ. WS EEEE. WEX EEAIEERR . =
BRMZEEX, AKX EEM 6T -8R KY
FHEEEEIX . A 2a FIE 3 158, Bl 2 HAR 4
Mo DB R = - A AR, AR A, )
Je TEAE BB R T, HC DIk -F B (E A K, 4 16.97

g/kgs MALEBHL DX, B & AR AL =, P 3{E LSS I
LV X S B 1, H 25.43 g/kg, LR R e
4.2 FERSRHBRIL F 0 HFHE

5% DX Bk 1 3 2 4 e SOCHR B Y FRL A
22.40~684.00 mg/kg, “F-FI{E K 112.66 mg/kg, 7310
BN (36 2) o INFE 2 7551, AN Bk 5%
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J& XA R 98.00 mg/kg, 1% T 5% Mk Hh 4 1 75 5t
i 139.65 mg/kg( = &5 5%, 2013), & &£ R K=
0.70, J& F 4625, A HLARAR T2 -k 354 5
B HHOE SR 123.90 mg/kg (57 4 4 558 3% 2 g
INEEL1994); BT RECH 0.58, B TEIE B, N
[ 2b K 5% 3 WA, SEUBCEP i (X 3 44 A R
MIZF AL, U, D52 S B XA, P30 & it 53 )
k1 173.61 mg/kg. 158.70 mg/kg. 151.13 mg/kg; fIK(H
DX 3 A 7 HH S BT i L 1R B B % S 1 K 0
B VY R EB I A BT, LA G X T 2
fi%, M 76.33 mg/kg.
4.3 AEMRE ST HERSEYSE

MRAEAS ] 3t J5 B S, X9 XAk b 2
T IR A AT g (R 4) . R 4]
L, HEHL R R IR A, DR R
R IS, o 25.50 glkg, TS RERIREL SRS

XA, o 11.84 g/kg, B3R 2 1 18 b s 8080 5
HOPHE, UERRWRE AR A X R, b
151.03 mg/kg, ¥k & & ik FR £k v B} v X IR, hy
72.06 mg/kg, HEHLF)Z 4 HE R A M, DARE
JB A BEA X e, R R R A BEA X, mfilh
00 R LR BE A X R AR 2 A g b Ak
O IE, DL DU R et R RS X sy, K
SRR R ER 15 X, SRR B A B X B PRER
FREA X S A (119.39 mg/kg) W T 50 0H 4
B TR R AT 45 R (116.40 mg/kg) (BRI 4 1
WA IPNE, 1994) 6
4.4 A[ETIERBT IS EHHIE

YRI5 DX AS (] A 39 288 7 () B 1 ¢ 123 1 3B
BOSCER & AP TS (R 5) o i S T,
SR RE DA TR, T 23.78 glkg, A1 K T
1%, A 18.73 g/kg, M7 R kLB 4> B e >/K A

R 4 REMBE = T H 5 0 R R 3 & B4

Table 4 Characteristics of topsoil potassium and available potassium content in cultivated land under different geological

backgrounds

e s H/(g/kg) JE AN/ (mg/kg)
FEAEL e /ME KA SFEIHE FEAHL e /ME I KAH FEMHE
c BRIR #h A 398 10.80 4220 22.98 39 46.30 492.00 151.03
EA 50 9.80 35.70 20.84 7 63.00 298.00 137.51
o R Eh A 1498 5.20 43.70 23.50 146 33.60 529.00 115.55
s 804 7.20 49.60 25.50 78 50.00 394.00 118.01
S KRR Eh A 1034 3.50 39.30 22.70 107 42.00 244.00 101.18
G A 929 5.60 43.30 25.10 96 33.10 684.00 101.87
P [divE e 1295 2.50 40.70 11.84 117 26.30 318.00 110.17
EA 177 6.50 32.50 17.13 30 45.10 329.00 94.84
T R Eh A 1667 5.00 36.60 19.13 186 29.10 484.00 133.32
s 588 2.90 39.10 19.02 48 30.30 204.00 85.57
I TRER h A 47 4.20 25.90 17.24 5 45.80 106.00 72.06
G A 1072 3.00 32.30 18.16 98 22.40 239.00 94.19
Q TR 30 4.50 33.90 18.02 5 40.00 226.00 122.98
BRIR Hh 5939 2.50 43.70 19.51 600 26.30 529.00 119.39
e = 3620 2.90 49.60 21.70 357 22.40 684.00 101.21

&5 AR LB THIMRE IR RIS BT

Table 5 Characteristics of topsoil potassium and available potassium contents in cultivated land under different soil types

B/(g/kg) A /(mg/kg)
R o mAME B mm SRR EEBER .o mam o modE Tam
J=ME i B fE
B 3412 2.90 47.80 21.42 14.40 19.01 351 26.30 684.00 113.95
KR 149 5.30 43.30 2242 12.73 11.73 12 45.80 244.00 110.28
ey 3277 2.50 41.80 18.73 16.84 17.48 336 29.10 492.00 123.61
St 1059 4.70 39.10 19.25 19.13 18.84 93 22.40 186.00 79.69
HE+ 157 4.00 49.60 23.78 15.34 13.89 12 49.30 189.00 93.87
KFg+ 1535 4.60 41.90 21.52 17.40 16.85 158 42.00 394.00 107.54

T 2RRBEHES ATINE LR EHAE (1994 ; 2EHZ

H S HE RN (20200 .

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(4)


http://geochina.cgs.gov.cn

51 % 5 4

AT R A5 ST AR B )2 1 BT R A R IR S AR SR BTN 1311

F>EHES RO >R+ AR AR
BB, A 123.61 mg/kg; 060 T P i &
PIE AR, K 79.69 me/kg; =5 T K A K+ >
BESEAEHES KA A >g 2 >% 0+ 0 AR
RFE, M LS AR R KR, A 4.00~49.60
g/kg; BOHETP U & AR LR K, O 26.30~684.00
mg/kg. 55N A kb BT R Ab 2 T A TE A 2
(FIMAE, 2020) AH H, 5T DXAS ] 128 80 (%) b
R IR P ER A T OUNE T S, R
b A 2T R 2 A s T SN R
TR EHEEA LR (RN A IMAE, 1994),
VERHAFZE DX 4
4.5 AEFAAR T HIERS ST

e 6 LIAN[R] 4t A 7 O F 5% DXk L 36 2
- SRR ACE F K AT e, AR 6 AT,
PR YE D R F R RS, Ol 23.60
g/kg; FElHb & B 1) -8R, o 17.45 g/kg; miRIT
k> > 5 > R >R > Pl b, TSR T3
P DA R B 8RR, O 129.00 mg/kg; FHb
KB W ERAL, N 79.20 mg/kg; 1= R A
Ho>E2 > 7K > Bel >t > B b . SRR F Y 13
Hh B R R B A R B B K, 4l 2.90~
49.60 g/kg. 22.40~684.00 mg/kg, WFFE X 4. /K
EEIN N AN g P e Ll g e G o (TR I N T R
MBS R L A 25 R (BN LI A A=,
1994), (HH M S EHMR . FEARRFH AT,
FF X 1 32 )2 - AR X & 4R, s Bk T4

HHME.
s PSR
5.1 $RBERILFEERITH

AF 5% DX 1 3R 2 4 B R A 1 43 b
HE S M4 1 5 R 3R A3 sk Ak 2= 43 Gobn
(#£7)

T XI5 DX A R 2 4 R i SR T
SRDRHEEEARUDE BEE. FENE
(F 3a), Hrr, —25(F5) S R 21844.76
hm?, & BEM AR 21.96%; % (B F &) 4908t
Ho T AL 34746.63 hm?, (5 B PEA 1LY 34.94%; —
A (rhr ) S Hh M T AR 26175.22 hm?, (5 S A
TR 26.32%; TS (Bl =) SR TR AR 10284.90
hm?, &7 S IEH AR 10.34%; 7458 (k=) S84
HiTE AR 6406.75 hm?, (5 B PEM ALY 6.44%. M
& 3a AN, FEAGEE . AERKEE . JUIEE, B8,
JRUBE IR S 21 SC BT A I R 7 R e = SRR
i, HAR G RPE AR S B A .

5.2 HEMHHERIL FERIEMN

R 4 b BR Ak 27 S5 R0 43 25 2R WoR, B9 X
WRELHEEAH S ERA T EERE =
(Bl 3b), Hr, =5 (FF)FRMN 6097.10
hm?, 5 EPEM ARG 6.13%; — 45 (B E ) &9 0H
UK 10330.57 hm?, 7 &3P 1 ALY 10.39%; =55
(25 S0 TH R R 31274.45 hm?, (5 BT 1 AR AY
31.44%; U4 (Beik =) SF 9L RIFCA 50631.40 hm?, 4

& 6 AEFAAXTHiMRE LI R B S SR

Table 6 Characteristics of potassium and available potassium content in topsoil of different cultivated land—use types

- #/(g/kg) TR R/ (mg/kg)
T BANC ROME ROl FBE AREEBE FA%  mOME RKRE CPHE 2R REHE
7KH 1609 4.60 41.90 21.55 16.80 160 42.00 394.00 112.25 131.20
i 7561 2.90 49.60 20.15 15.00 765 22.40 684.00 113.48 129.50
[7e] 1 160 2.50 31.10 17.45 18 36.40 157.00 97.44 -
R 201 4.00 36.90 20.00 11.90 12 29.10 145.00 87.38 139.80
i Hh 12 16.40 33.40 23.60 ' 2 77.40 81.00 79.20 '
FiHh 46 7.10 30.20 19.36 5 65.00 235.00 129.00
I EEREVES ASMNE REEDIAE (1994) .
R 7 LB REBRERR SR
Table 7 Classification standards of potassium and available potassium in topsoil
feh *é}»}( 42))’( =% lﬂlé})’( ﬂé}i’(
FH BEE 4 Bz =
Hi(g/kg) >25 20~25 15~20 10~15 <10
B (mg/kg) >200 150~200 100~150 50~100 <50
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1312 oL by J
(a) i i (b)
LK) S5t AR

R TRL | TLHT | weegr, | VRTEME | g | TR LB
59 ([lghg)| 1| €] B 1% G| kg | O O] s ey
4 | sos | FA [ 1844.76 21.96 | & 4| 200 | FE 6097.10 6.13 :
—AF |20~25 —#’)bLQ 134746.6334.94 | 7 4z [150~200 [BF T 10330.5710.39 [ =4
=45 |15~20 !2617522 26.32 =45 1100~150 | Hrs 31274.4531.44
P45 | 10~15 m; 10284.90 10.34 VY5 | 50~100 [z 50631.4050.91
1% | <10 |52 [N 640675 | 6.44 A <50

W= -1124.73 113

P 3 HikEEL B R = LA (a) | HALHT (b) MR L2 S50

Fig.3 Geochemical grade map of potassium (a) and available potassium (b) in topsoil of cultivated land in Tongzi County

SVEHTE AR 50.91%; T4 (=) 55 9 T AR
1124.73 hm?, 5 SPFM AR 1.13%. M E] 3b AT
L WF9E X4 S BHBEAR L PR R N E, EE
RRERFEED M AHE, JUH, 5525,
= SFRHE IR B A AR TR £ B DA
SRR LT BHE 5 E T A (2013) i B 19 45 2R (B X
HIX : 73.02%; 4245 66.01%; ) M H, BIF5T X B AL
Tl S X R SN LIRS A A E
(1994) #38 1) 5t M 48 5 IR R A 45 0L Gl St
X 2 [N 42.30%) M H, AR YR 9T 45 S 4% 1A s
Ko Bk R )2 - e A0 B e A [R] e 02 AR Ak
), 3 A% Ak N 5 AH I s () Pk L ) AS TR R O
3 BHE G T 15 B E RN A G
5.3 TIEEBL RS EIRE XS

A A ER DA SR AR BT S T R (2
90%) . ZERCEN (2%~8% ) FIE LA (0.1%~0.2% ) (4
MEB, 1982) o U FAR 7 88 & b, (AR
g Y Z AR AR ) B UR, S PR L
JI AR R (IR 4E, 1998) . L3k

AP R SR AZ B R R 2 5h, — el 5 1% pH (A .
AL i KRB 53¢ fe i (CEC) A B VI & (42
RUAR A, 2019) o XS X B Hb 3% 2 4 HE AL
5 A AR 5T AT A OGP B R A3 B (3 8,
K 4), 855 Bon: pH (H-5 3 AH 2 AE 0.01 7K ()
) b e 2 AR OC, BH S Fscfief AL S 7R
0.01 ZKF-OBUI) | I 25 7 AH G BH B 738 ffe i 5
BB TE 0.01 7P CBUN) | 1835 TEAH G, B 5 3L
BREETE 0.05 7K F- OB | 4 2 IEAHSC (3R 8) . H
& 4 AT, SEACHR . A HLET S BH S 38 o A2 55 1
MHRKR, 5 pHEBESHAMHICKR ., 45K 8HM
[ 4 1531, 875 A B — W IEM R KRR, pH 5
HACBR 2 AUAHOCOC R, H pH 5 #1225 TEAROC
KER, AIREEZZA AT YIS pH BYAHICH: A 1
AHIC R, 2 38 I 1R DG G 23 52 i 72 B35 W K
R B AR DC I R BT, pH SH SR A B3 1E
MR, ZE L, I X2 18 | BHE oo
A 2R A SCOC R, pH 5 HURCET B U OC
KFo
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*® 8 TIEBEAMRSEFHEXRE

Table 8 Correlation coefficient between soil physicochemical properties and available potassium

JLE R il LI pH PH E5 720 # i TR
il 1
HHUR -0.265" 1
pH 0.057 0.002 1
FH S F 2 e it -0.116™ 0.360" 0.257" 1
Ve 0.077" 0.060 -0.088" 0.089” 1
e HFOREE0OUKT UMD _EEERFE, *FRE0.05KF CUMD EEEHIE; n=962.
a - b -
@) 45 7=0.0076x+19.225 (%) 300 y=0.0156x+28.608
el R=0.0059 250 b R=0.0035
35 .
30 =200 -
— <
£ 25 & .
&) = 150 F e
= 9 i
i | =
5 100 )
10 "'o‘ )
50 o e
5 §' ‘-- - . o °
0 1 1 1 1 1 1 I 0 .I o | | | |
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
M (mg/kg) HCH/(mg/kg)
c - d -
(©) 40 =0.0068x+14.722 @ 9 =-0.0014x+6.4782
R RRE R=0.008 8t * R'=0.0078
-M L]
=2 30 a .0 -l
525
I 20 -
X z 0
¥ 15
h 3T .
w10 .,
juny L L
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700
R /(mg/kg)

3
0 100 200 300 400 500 600 700

A (mg/kg)

Kl 4 1380 (a) A HLT () BHES 7 3cHfit (c) | pH(d) -5 ST iR 14

Fig.4 Scatter plots of soil potassium (a), organic matter (b), cation exchange capacity(c) and pH (d) against available potassium

5.4 iR ETIEHRSENEER

A R)Z TSR IR R, EEA
B BRI R B A o AN TR
B, XA | A= phite  JUR SRR A
— A, P B B R B 2 A TR s AN TR R T
2, TN R IR A A AR W) | AR RO JT R A
PR A 2200, T 2 b HUKF A 22 535 A
(5] Jo 3t (4 B b -, VR A R T SR 3 11
BN — s DT S AN () S 70 KR 7
AP EEfa 2.

WFE X BF LR 2 el BB R R B LA 55

BEENE, B 20 B SF R S R
Z . HIR 2%, 8%, 15% 1) B0 (H VB B0 S
WL AN, LA L AR R A 0.93%.
1.36% 5 1.59%. 5% X8 67 5 S AR S AL AR 1)
Jedb AR St m A, 55 A 447.39 km?,
XF I, AU S8 AR AR 5 2 (R 43 A 1 0 S L2 A
KFR, N FH DXHEAT T 58 A UF B - 4980 T BURE
SIHTP O b de N il w95 (VAN w2 Wy e w3 B2
2B LU, 15 B 7E S R 5P LA A I
FOY R A3 rh & B AR (& S, 1B 6) o AR
[vi) 550 LG B e, XERIFSY X B b e 2 - B B i
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Fig.5 Diagram of potassium content in vertical section of different soil forming rock
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Fig.6 Diagram of potassium content in different parent material soils and soil forming rock
KPGEITFE], BRI ABEA X RZ - TR LR SR Z R R, RAE MR T
P EE R S R R (R 4), XS OCEE(1993) 4 SELEE M (BRI S, 2018), T REFUR I B9 5T
I — 20 WO DORR] LSRR R R 2 g BRI RS, 2023), i BE BT ZH AN B0 £
KT AU, DR B EIERARGE 5) . BAPOURR SRR R EVEE ] 3SR, 2018; 5K
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PIEEAE, 2020), BRI F 28k I8 T
HTFREEA (ISR, 20205 R4, 2022), JKATE R
() - e TP R IR | bR B e AR R, TS IE TS
P B A X £ (Trshad et al., 2020); &40 8
WA = B 0 2T AR 25 4+, S i
f= (Misal et al., 2020) . BRIE, AF 52 X B R 2 1 4%
PG E 2 TR, ST A B Y i) 1
b & A%, AR S e D R ARE = 5
A B A2 P IR AR XA 56
5.5 ERIMEIEM

HE b 2 )2 + B A R VR A YR KU
PRI Ayt , 76 3% eV E S ARER 20 R0l & i
T, FFih LA B WA . AU A K
B, BFFE DR 3R )2 1 0 e A 1A, AERK .
B AR, JUINAE S B B AR, BB, F B
T, VA DX S AR R e AR R = (3R 3)5 {6
Tk AL R A S Y (E N 132 mg/kg (X134 85 Al
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