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Abstract: This paper is the result of agricultural geochemical survey engineering.

[Objective]The research aimed to provide a scientific basis for the rational use of soil nutrients in agricultural production,
adjustment of agricultural structure and improvement of land use value in Renhuai. [Methods|Total and available nitrogen
(phosphorus and potassium) content and organic matter content of 5,486 topsoil samples were obtained using inductively coupled
plasma emission spectrometry, volumetric method, and potentiometric method. Their geochemical characteristics and influencing
factors were systematically studied. [Results|The average values of nitrogen, phosphorus, potassium, organic matter, available
nitrogen, rapidly available phosphorus, and rapidly available potassium were 1.74 g/kg, 0.75 g/kg, 19.90 g/kg, 30.90 g/kg, 100.28
mg/kg, 10.40 mg/kg, and 101.03 mg/kg, respectively. The contents and distributions of nitrogen, available nitrogen, phosphorus,
potassium, and organic matter were closely related to the stratum, whereas those of rapidly available phosphorus and rapidly
available potassium were not. Cultivated land in Renhuai had a relatively high soil fertility rating, which was mainly dominated by
relatively rich soil grades, with the share of relatively rich and rich grades reaching 57.6% . Rich nitrogen, phosphorus, and
potassium levels were found, along with medium available nitrogen and organic matter levels. However, rapidly available
phosphorus and rapidly available potassium were at deficient levels. [Conclusions]The content and distribution of soil nutrients in
cultivated land are not only affected by natural factors such as geological background, soil type, altitude, pH, and soil depth, but also

related to human activities, such as land use patterns.

Key words: cultivated land; soil nutrients; influencing factors; grades; Renhuai; Guizhou Province; agricultural geochemical survey
engineering

Highlights: Total and available nitrogen (phosphorus and potassium) content and organic matter content in cultivated soil in
Renhuai were systematically calculated, their geochemical grades were evaluated, and the influencing factors of their contents were
systematically analyzed. The content and distribution of soil nutrients in cultivated land were not only affected by natural factors,
such as geological background and soil type, but also related to human activities, such as land use patterns.
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Table 1 The analysis method and detection limit of various elements or indicators
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Table 2 Geochemical characteristic values of soil nutrient elements or indicators in cultivated land in Renhuai
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Table 3 Correlation coefficients of soil nutrients in cultivated land in Renhuai

JCER R bR A 73 A pH A B A A R
£ 1 0.459%* -0.087%* 0.114%* 0.801%* 0.792%* 0.248%* 0.152%*
i 0.459%* 1 0.064%* 0.013 0.375%* 0.469%* 0.422%* 0.187%*
p -0.087%* 0.064%* 1 0.110%* -0.242%* -0.081% -0.018 0.252%*
pH 0.114%* 0.013 0.110%* 1 0.001 0.004 0.144%* 0.087*
AW 0.801%* 0.375%* -0.242%* 0.001 1 0.624%* 0.150%* 0.05
AR 0.792%* -0.081%* 0.469%* 0.004 0.624%* 1 0.297%* 0.197%*
A 0.248%*x* -0.018 0.422% 0.144%* 0.150%* 0.297** 1 0.299**
A 0.152%% 0.252%%* 0.187%* 0.087%* 0.05 0.197%* 0.299%* 1

VE##FRIRTE0 .01 /K OBUI)_E AR G 5 *RIRTE 0.05 K- OO ) 1 3 AH G

R4 CETEEMERTHB LRSS FHE

Table 4 Average value of soil nutrients in cultivated land of main stratigraphic unit in Renhuai

i Z HT EEAM FEARZUME A BE OB AHUR BAREL SRR R
LsGE T4 ELL AR D R 2 2 e Ko A b 31 1.37 045 19.15 2139 7550 11.61 115.08
e E SARCRR o i LI N6 Y e SAREN
Josh PR 2HD . o 369 1.16 043 21.81 1871 6926 581 95.74
Kaibs
. E AN TRAWS v SR R e Y SR U N
Tz CERIZD e 364 1.39 0.48 1644 2124 7800 943 9854
Wb
TiJeC M4 IR RIR IR O B 132 1.45 0.46 16.10 2558 79.00 873  86.83
. } VR SARCR TR N & P )N R
Tog+y GRIG YL R 4D o # 313 1.81 0.76 20.52 29.89 113.89 15.63 160.40
BHE
T, o GERITZD KRR MK A A m KA 755 1.81 0.79 23.71 3023 108.68 889 106.81
TCRALRLD R RGO A LR 85 1.69 097 17.72 3135 9283  7.63  46.50
Ty (B HERHD RIS TR A IR 5 a8 S b A 500 1.74 1.00 1697 3136 101.50 9.2  73.63
. IREOTE T S B R S K
Pol+ch R4 K KD i S 376 237 1.01 12.12 59.03 11790 8.5 9348
IR A
; IR T2 T b e IR B IR IR
Pol—m (CZE A B F 2 1 4D i - - “ 575 1.80 0.73 10.19 3628 105.04 1138 66.94
IR A
O t+h CHAFEZH Je 2T 46 T ) IR A IR s IR BRI e I 107 2.13 1.31 30.00 33.60 95.00 1229 114.61
€01 LD RIKOERKO A 420 1.78 0.77 23.33 2933 103.36 12.18 122.94

TE BB R AT BT g/ kg, HARFEFR B mg/kg.

RS & T EERH N T EF S FHE

Table 5 Average value of soil nutrients in cultivated land of soil types in Renhuai

R Syt A i i AR R Syt DR A A

i K+ (n=2984) 1.82 0.80 20.33 3235  OKE(n=386) 10493 1099  107.57
I (n=1313) 1.75 0.76 19.69 31.44 IR (=157 100.57  11.28 95.79

B0+ (n=859) 1.45 0.58 18.30 25.31 (=114 8633 7.24 92.44
KRG+ (n=300) 1.76 0.71 20.05 30.29 KAE+ (n=36) 93.51 9.19 81.90
FREIE (n=30) 1.72 0.85 22.77 27.59 BRI (n=5) 98.80 18.23 93.96

B B AL g/kg, FUARTEBR AL me/kg, n WREAKL
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Table 6 Average value of soil nutrients in cultivated land of land uses in Renhuai

LA A T A 1 i AT RRAT R BARE R AU
it (n=4973) 1.72 0.76 19.94 30.51 it (n=639) 99.48 10.36 102.00
JKHI (n=295) 2.20 0.65 19.55 39.19 JKH (n=36) 117.76 11.15 82.43
liel 1 (n=60) 1.47 0.66 16.56 27.13 el Hh (n=7) 82.50 5.26 78.84
7K BEHh (n=31) 1.93 0.93 18.97 31.76 K GEH (n=5) 133.80 17.95 202.66
R (n=64) 1.40 0.62 17.09 24.44 R (n=5) 89.60 9.22 64.22
TE AL BE B AU g/kg, HAVE AR AL mg/kg, n AFEARSL
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Table 7 The variation of soil nutrients in cultivated land at different elevations in Renhuai

I WK /m
TCER AR bR

360 560 560 760 760 960 960 1160 1160 1360 =1360
£ 1.56 1.66 1.74 1.81 1.75 1.69
i 0.60 0.69 0.74 0.80 0.83 0.83
i 18.54 18.71 19.15 19.59 23.96 25.63
A B 26.16 28.90 31.18 32.83 29.76 27.20
TR 78.45 96.11 97.05 106.08 105.42 110.67
TH 8.74 11.11 10.07 10.14 11.80 9.08
A 96.29 108.76 94.69 94.29 128.84 125.00

AL B D A HUR A o/kg, HAYTERR BN mg/kg

R E M % e F AR T, t e AR
T RAE ) — A BN R (S, 2019) .
ARRBEE T 5 AR e X ) %o 4 3 5% o AT 40 A
(F8), \NF 8 ATl AN[a] - HEF= /A1 & bl
pH A3 N2 B0 R TR A AR f ke 3, 34 4198 R ik iR
PEERPERT, 0B B A HILTT S B Bl pH
SN TG R A, SR AR AR T e
R SR ALRE B pH AR (LA AN B, XY 5k
PR, ol B o 50l -2 B dk e g, T4 A 1 Sk e
A, SRR B e o
56 TIERE

ok 510 d s e 1 W= S 5 NI 6
A 4 R O X R D SR ) R R
3 1R 3 L A3 AT 7 A s e (R /AR AR, 2018) , K e
REASAN G 45 3 b S o Bl (9 AR 4k 1 H i T 5%
Sy TR st g 3 3R B T LA A . X
Tl B A A 702 7= A PN RN R L — TR 5
T AT AR R T R IR T B K AR A 1 ik
I, HEMIFE R KA BT & s IR IR rid B T A%, AT LA R

WK IR B, X TR E R R AR
(B nBh4E 2000) , PR, i+ 5% 50 25 0] 25 S5
FeoT TR B A S SR A B I Y A (R
555 ,2010) , J2 & 25 TS A it 25 200 ) o 4%
AR B K2 U AL AR SR Rl (5B R AR
2007) . RHEH- MR RKZ LIED RS ITERN
A3 AR AR B H S A% A R i 5] 1A 6 - R4y
HEATHHT , SEPRoR BN B UL 2 N 9 mTJ, 4 1
WL B AL A R L A A R A X
B, BEUR BE R MBI R i RAIC, MA R 2 =
0, BETR B 3 i 2 30k B S 1, S0 o 1) A2 Ak
ToU WA . A PR e Y A B A AL
TR EWR) TR, A6 Sh R s AR Tl W i A 4
FRARTEAS R 3 i B BE ) 7200, LA SRR 3 fid 77 00 5 B
(R AR B A (B A B 55, 2013 Bl 355 ,2018) . K=
T HEALET B E DR BN, A HLET S 5T R G
WLAE, 20145 25 AR, 2018) , (HA 7)) 10 N 22 115
AL AR EOR R (2 e 5, 2012) . AR
PSRy TCE AT (R 3) , AL W Bl R SR

RS CIRHAREEE THit HIER DTN

Table 8 The variation of soil nutrients in cultivated land at different pH in Renhuai

e _ P (pHD -
I (<5.0) B (5.0 6.5) 6.5 7.5) BME(7.5 8.5) SRIEME (=8.5)
£ 1.67 1.67 1.78 1.85 1.25
i3 0.76 0.73 0.79 0.76 0.55
i 18.39 19.24 20.34 20.82 19.08
AP 3.08 3.05 3.15 3.15 1.82
T 5 97.74 100.23 100.05 102.50 72.06
TR 10.64 771 12.81 12.44 7.76
TR 93.15 97.91 94.84 113.36 84.81

TE A W B A BLUTURAL g/kg, HARTEDR AL mg/kg.
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Table 9 The variation of soil nutrients in cultivated land at different depths in Renhuai

Ff g 5 A 3 o AR A HAARE HE BIGAE HERE
ORHPM41 1.78 0.49 6.81 35.10 121.00 1.25 61.40 0.00 31.00
ORHPM42 1.02 0.31 8.93 14.80 65.00 0.39 61.40 31.00 91.00
ORHPM43 1.09 0.33 9.27 15.70 59.00 0.86 70.70 91.00 121.00
ORHPM61 1.27 0.59 33.20 19.00 88.00 13.00 85.30 0.00 20.00
ORHPM62 0.51 0.33 34.70 3.20 41.00 4.03 65.20 20.00 80.00
ORHPM63 0.39 0.47 37.60 2.10 36.00 1.38 64.00 80.00 120.00
1PSPM11 2.95 1.42 20.10 49.30 173.00 9.81 148.00 0.00 20.00
1PSPM12 1.57 1.03 20.10 25.60 115.00 0.50 60.40 20.00 50.00
1PSPM13 2.12 1.05 21.30 29.40 148.00 0.29 76.70 50.00 90.00
2SHPM21 1.94 0.58 8.32 46.50 176.00 2.28 93.60 0.00 23.00
2SHPM22 0.95 0.35 9.72 10.10 55.00 1.14 62.80 23.00 78.00
2SHPM23 0.93 0.36 9.95 8.50 53.00 1.13 56.50 78.00 128.00
27ZSPM11 1.17 0.45 19.90 27.30 71.00 0.27 94.30 0.00 40.00
27ZSPM12 0.82 0.38 22.80 8.30 47.00 0.16 107.00 40.00 100.00
27ZSPM13 0.64 0.37 26.90 3.70 31.00 0.12 142.00 100.00 140.00

5 B AL g/kg, FUARTRAR AL me/kg , AL S cm.,

RO 5 A LT R IEAR G, HAT HLB 0 AR
o LU, R WAL RE 2 AN IEAE IR R2 R, 21
RZLHEF RN MRS A LR R R RS,
BEA LB B i A . ELATE AR, 2R
PERIFEMA R, BEA LR B4 0, 25 07 W 5 0
I, TS T B T T i B e A (PRt A
%,2016)

6 %45 it

(DA PR b 3 Wl B0 A LT i
A S 1 Y E SR 1.74 g/kg [0.75
g/kg . 19.90 g/kg.30.90 g/kg.100.28 mg/kg.10.40 mg/
kg #1101.03 mg/kg.

(A= A - S R BRUAE 2R W B0 B A AL
JBT IR 5 B A 5 1 2 G R VT Sl B A A
)5 hE S AT R O R A%

AP T B b A NS Ty ey, DU 3 S5 4
NEVBFEE LB EFR A N 57.6% KA, A
Wl S B AL T K B B LA BLB AL T b AR
-, B S AR AL T B Z K-

(A) AT B - 57 23 1 35 4 K A AL
MBI R SRR kR T R M 4
TS B AR A R 52, ik 5 3 A1) 7 208
LRSS
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