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Fig. 1

(a)Geographic map of the study area; (b)Distribution map of the regional points.
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2.1 ISR ST TA

FE R A% i B B bR X b R fh 22 )8
FLYE(1 2 250000) ) (DZ/T 0258—2016) 7 1 + 18 3b
BRAG2AFE S R E A B TAE kit iy, RZ LI
(0~20cm) LA 1+ 5 JT I B o — A iE Sl g 5
JC, K EE N 1A S km?, L RO B %
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e BT HER A | B RS Y B S AR, IF HL
BLRUERAE s BB 3 T AR . BRI AE 100m LISk, 3=
JZ 5 WEAE dkm® 4 A — DB R Gl B X
1~3km® 41 & — o Hr ke ), IR Hr ke 1295 4,
TEERE S BT )R, & 20 HJE 0 .

IR S A AT AR AL A Hl T S 0
17, % 0 ISR | A BRI Y Rl 3% 1,
A $RFR 0 F ol F DZ/T 0258—2016 [IEEK .

1 AESIRAEbR S X R T

Table 1 Analysis parameters and methods.

2.2 Bmath S

fdiFH Excel 5 SPSS22.0 k{4 %t + 548 vE 47
it #, 1 F MapGIS J5 B FE Al ArcGIS 10.6 4k
PErh By G T4 1 Kriging $AE 7 B2 1
FITA 8RR 43 A5 AR I i MR A2
FLIE)(DZ/T 0295—2016), HARL /5051 T3 2.

FRAE (- b T e b ER AL A PP B3 ), 78 TN, TP,
K -+ HEFFRBR IR G o B FeAE L E AT - 55 oy
HUBRAL 725 5 S JOTH o HEIRAR fp = ) kfidT
B IE (B dkm?) 6580845 2 fin o TN,
TP, K ¥FH 845345 ; &, 9 TN, TP, K KU E 2 4%, 4351
404,04, 0.2; /5 TN, TP, K HIBHRAFHITIT, H

SFRVENGEIR S . 4 9. 390, 2 9% 1 RPXTI Y

SAESTAN 1.2, 3, 4, 5, ARIEFR A5 50BN H 3k
ANRIATIR LR A F RN VAN . BT E T
AT N MapGIS #HTIHTE2K .

3 ZiR5itie
3.1 13 pH {E 9 A R AE
IR B A OT R I,
sl -8 pH (B, W/ Bk R 1L H A v FE AR b 1
I f 5 B2 ] AT 5 IX R 2 4 49 (0~20em) 3
1295 MFE A 1) pH (E4RFE R : pH (EZE 1R M 3.97~8.09,
SEIME N 5.38, IR 5.34. 7K 2 BRI bR,
90.85% J& TR 158, sk 1 & Lt 8.03%, ik
T35 0.77%, 28 57 RECH 1%, J& 5578 7%, Z N

JCE /MR WA A FLRAG PR ARSI HY R W5
pH pH i1-(ISE) 0.1 0.1 0.1~14.0
N LI R AR IR 2 75 1% (VOL) 20mg/kg 15mg/kg 15~5000mg/kg
P X LT 10mg/kg 8mg/kg 8~4500mg/kg
PR B 45 B TR & 93961575 (ICP-OES) 5.0x107* 5.0x107* 2.0x107#~7.0x107
SOM AR kg A i3k (VOL) 1.0x10°7° 5.0x10™* 5.0x107~1.0
22 MRS pH (BRI R 5 i
Table 2 Standards for classification of the soil nutrient and pH.
FEY FEOHIRE TN &R (mgkg) TP 9f(mgkg) K &f(mgkg)  SOM Fit(%) S PR pH
I % B =2000 =1000 =25 =4 =45 SRR TE <5.0
173 BER 1500~2000 800~1000 20~25 3~4 4.5~3.5 izyis 5.0~6.5
1B g 1000~1500 600~800 15~20 2~3 3.5-2.5 i 6.5~7.5
V4 Bz 750~1000 400~600 10~15 1~2 2.5~1.5 st 7.5~8.5
V4 = <750 <400 <10 <1 <15 SRR >8.5
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Fig. 2 Spatial distribution of soil pH in the study area.
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Table 3  Statistics of soil nutrients in the study area.

FEFR R A FHAE
+4E TIN5 P KA SN A RES, B
WK R E B FR 22—, AR R4 M Bk
LR FEYATM R ZAR bR 2 —P0, X +
TR PRGEITRRIE LG 3.

TN 453 45 YU Bl oy 222.60~3195.42mg/kg, -1
B4 1182.94mg/kg, LA ARERIE £ . TN AR R
h 28.39%, JE A (3K 3), WESE IX AT
X (RR2 X B TN 5 i p 3 CFE LU B ) TP 3 (4 98
SO (E 3a), X 5P X HE L b 2 | it
WA K, X TN G2 X B AR AE 7S 2T 8 LA
TR PE AL

TP 7+ b & e, SR IE # A K T b T
MREEFRITTRZ —, BT ENFERSZmA Y
P B R WS X TP 5 B4 A AE 267.10~
2249.70mg/kg I [, “F ¥ {H 633.72mg/kg, 2E 5+ R
43.06%, J@ &7 5, 51.58% By 145 TP Ab7Ek= 5
B Z K, 5 BEAE AT A AR 7 I 3 Y it o %
NEARL(ER 3) . 4X IR 2R HA 2 50, AR
JEEIPUR E BT m ad. TP = X 2T
R XA DX, AR DL oA X R S I X 4 FE E
AL (& 3b)520

K& Ry FRI0ER, BEYE KT LA
I, BARBCEAER L AR SERE Y 8 1 BT A BRI
BRARIT A F A AT AR SO bR oA K0, i
RO KRR =0.829787xK,0 fY i i, fiff
X K JCE S ELHITE 10.24~42.86mg/g, “F-HI{H N
20.41mg/g($ 3), TAE XA E B, b 45 K DL 155
it 97.81%, & 41 1M 5 Ltk 47.96%, ik 2453km’
(B 3¢) o FEDX IS0 |, 5 B0 X =250 A 72 1L X
FEl—4a 28 5, LBk AP —F R —4 0
e 4 K E i icoh F 5, A6 XA
X B s, K BB = DIAN, HAA K X +

3.2

e e L

I ‘ S

FEORER PE RS RS

N 1295 222.60~3195.42 1182.94 1149.23 335.89 28.39 2.03 14.00 49.6 28.42 5.94

TP 1295 267.10~2249.70 633.72 584.20 272.87 43.06 10.40 14.78 23.23 26.60 24.98
K 1295 10.24~42.86 20.41 19.66 4.61 22.59 12.83 35.13 49.85 2.19 0

SOM 1295 0.35~3.57 1.19 1.16 0.38 31.47 1.79 3.05 45.34 49.11 0.70

;. TN TP 8004 mg/kg; K HH mg/g; SOM Hifih %,
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Fig. 3 Spatial distribution maps of soil (a)TN, (b)TP, (c)K and (d) organic matter in the study area.
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Table 4 Comparison of nutrient contents (average value) of different soil types.

, - TN TP K SOM pH
e e — S — : : N — N — ___
() TIE ERRE| CFWE ERREC|] CFWE ERRE|] CPME BRRE] O CPME TREE
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
AL | 480 1039 24.90 697 34.86 21.50 21.01 1.05 26.89 5.35 5.48
KFEL | 387 1344 19.22 432 37.62 17.63 16.45 132 20.93 537 8.18
Frilge 199 1176 34.77 789 24.66 23.70 23.06 1.24 39.02 5.38 5.67
WA | 11 1183 31.57 891 30.08 21.80 21.83 1.36 38.29 5.36 5.39
#2661 65 1390 14.04 419 34.44 17.26 14.49 1.37 14.65 531 3.00
it 53 1060 29.77 676 41.05 19.42 15.76 1.02 32.41 5.41 10.43

— 349 —



HO

%24

i

2024 4F:

http: //www. ykes. ac. cn

BR LT, TR RRRE g, SR UE T TP A K AYRLEREO,
SOM 7E B ARIEANEE (0 - h & b, 7600 oL
TS RS RO TUA T AR B RIRER S
HEALEY), AU 2 A i R 1 7E ok 2R 1,
fE—E TR LI5S T b2 WAEVE R, 3820 T SOM fY
T B AT R0 3, SR MnFE, 1
BT FR0Y AT Y s LAY+ A T 5, R AE
2%, W 1 32 R K sZ e i B SOM & &K, pH A
FEAN[R] 3R rh 22 A K

(2) MRy X

+ R SR SR S R R

ABFFEX LK OKBEHL) o 3, 200 5 ARt

JKH (K 8 b ) FN e 4 F = oA 2R AL (R 5) . 78
ANE I £ A TR, R IR0 R & 2 2250
BK . TN I SOM % H 73 A #f f2 : ARH>7K H (K%
Hi)> Pl i >52 s TP 5 540 A s 5 b >R kb >l i >7K
DEHL; K 2 oA MRt > 5 > el i>oK B K e )5
pH {E 5347 : FRHE>7K FH (K 8 b ) > 52 > el . AR
BAHEEEA K R ERER, W T i Rl A 7%
MR R, FE AL AR RN TR AR T Y A R, JF
NAPLBh /D, et T FR4 LR, Hgs o & i 4
fes K DAZE 00 3=, JCRE R fe J1 o, iR 159, DAL
H:SOM Fr i o W AE A it A i . 55 >l M >7K
HH, IS TP F1 K & e /K B AIS, e A . 7K
5 52 H A FE50 22 F AR, AR BOUK A 1E M #HE
J5 3, TE R HFAE rh e HE— KA, sirE K EefE T

# 5 WIREARE AT TR S R CESE) MR

BB RH—HERAEY AR H B . 13
BE /K R EERE, T LA B 0 st - A, S v 1 g
JIEL 3 R 8 7 (8 — T4 S5 it o T A A it L s
BT 5 AN b ) SRR R K, R, T A P
Jit A8 AL L2 R 7K PR A A A o 0L

(3) Hb B

MBS T Xk A 3SR 43 1 3 A AT W S A s B,
FZE XAV Ja e P A B b X, 3R AR R AR, 7Y
R, RO A 4 PSS, S, SR, R AL
BFRTIRbR AN 6 FiR. TN &0 >
Frb>F B >4, TN & 5 38R e, b3 e
N ATl 52 [ R AHL R K A5 IR/ TP & it
AR > 1 H> > b, BB X TP %Ik, H
T e bR WA g 32 i R 8, K R T K
B A > > RS b, (i A T2,
JEA T, K e E 5 SOM &2 s Llibh> >
- JF>Z e, SOM & 5 TN & — 3 pH fH /0 i :
Ly > B B> 7 > Ji, S SR i DX 5 B3 A A A
B DAL, EBIFTE X AT Bl 1) 4 X5, ARl
R JRALBEI L ALIE At , S0 1 i R Ak
3.5 BWFSEHbRRITHEE S B

SRRV [R5 PR 2 X6 3743 0 K B 52, o £
BE | R AR 3 AR N R B T T
ERIAE, 53257 TC R IAT B IR FRAH 0T, TR
XFFR 3 TC AR UL FAH C MR T 3B, 1295 d1AE
IIRTEE R 7,

Table 5 Soil factor data statistics under different land utilization types in the study area.

N, TN TP K SOM pH
o gt | R = = = = =
) FIE ERRE| CFE O ERRE| CFE ERRH| CPYE ERRH| PHE ERRH
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
2 262 972.19 0.26 804.51 0.30 22.07 0.21 0.98 0.30 5.34 0.07
Mt 133 1340.41 0.41 745.75 0.29 23.80 0.22 1.43 0.47 5.48 0.11
K HTOKBEH) 684 1286.48 0.21 530.93 0.50 18.84 0.20 1.28 0.23 5.41 0.06
[7e] 216 1007.29 0.23 677.65 0.29 21.43 0.23 1.03 0.24 5.28 0.06
o ARHFIAFEIE R CPEE) W
Table 6 Soil factor data statistics under different geomorphic types in the study area.
ety N TP K SOM H
HuAR A HA TR Z ok T AR AR I ARG AR VI ANE 2 SRR - e Z
) T TRA | PWE ERRE | CFHE BRRE T BRRE FHE ERARH
(%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
Zaih, 249 972.19  0.26 804.51 0.30 22.07 0.21 0.98 0.30 5.34 0.07
TR 216 1007.29 0.23 677.65 0.29 21.43 0.23 1.03 0.24 5.28 0.06
I 684 1286.48 0.21 530.93 0.50 18.84 0.20 1.28 0.23 5.41 0.06
1114k 133 1340.41 0.41 745.75 0.29 23.80 0.22 1.43 0.47 5.48 0.11
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Table 7 Pearson correlation analysis of each research index and influence factor in the study area.
BN AHICHE e el + A H i TN TP K SOM
N F2IRFRAEK 0.13" 0.10” -0.28
BEEGUR) 0.00 0.00 0.00
. BEORARHE -0.01 -0.01 0.54" -0.3"
BEEGUR) 0.70 0.63 0.00 0.00
F2IRFRAEK -0.15 0.11" 0.40™ -0.15"" 0.25"
K BEEGUR) 0.00 0.00 0.00 0.00 0.00
SoM F2IRFRAEK 0.13" 0.14™ -0.16" 0.95" -0.21" -0.09"
BEEGUR) 0.00 0.00 0.00 0.00 0.00 0.00
" Je IR ARAE R —-0.02 0.02 -0.16" -0.11" -0.06" -0.17" -0.14"
p BEMECHUR) 0.44 0.39 0.00 0.00 0.04 0.00 0.00

TE: IR 0.01 2 ERFCWR); " FRHCHETE 0.05 )2 ERZECUE).
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AR,
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ANigFl, TP AR MR MR 5 = e br
BN 2 3 i A S I SR

K 75557 B 35 R 7 A1 1) 5 W B 4 B i
55, K 5 HAWFRI» TR pH {EAR L2 BUAR A AH A
K 5 SOM HyAH M AL, X -3 rh 909%~98% (1) K
FEORIE T4, IRMER AR I, X )2 K 5 TN
FHICHERAR A A

SOM FH# R T 5 TN B & A PESN, 5 3

S R R0 A 3 b % 43 o0 2% 14 St RAIORE S Ak

VLI SOM 52 3 Az 3L m . TP 1 K 7
TR A PSR D, Xt R HS SOM M5etE

B B2

pH {E-5 3 FZ i K A AHSSPE R A i, B W
FEIX A R 3 R A i T AL, /N L Y
ZERE AW, pH {EA 4 Fh 3R 2300 5 AR AR L fAH
KRAR, Ul T SRR R M B SR LR S =Y
WE Z —, F il £ R AL 72 8wl $2 v £ 3 57

frik

4 4

T 10 25 J7 4 MU BR AL A 0 A RO, 4
Br T 4 pH {E 5374348 b5 (TN, TP, K #l SOM) 1
HUFRBRZS B3 A RHAE, 54T T £ HEFR 4> R fh 2 25
B ELI, G TR X R EE
., WF7E X RS H LR R 2, 5 4 X R R
1) 60.10%, ZX A0 T4 X, rEaB Ll X 3 i b X S
JRIX 3255 2 s AR R Ak . A LT Ik 4
TR E R R MRS AR A 32 N R A

5% X 39 7™ R AL A ML 5 I AT S 1 24
ek & TR R, 5 SR W i R e Ak
JIES 380 AILAE AR ) (5 FH , AR A 25 b X 354350 A
5 B0 U HE T i I IR BT . 75 B AR, AR
SAHE T 5 T - 5% 0 i R T2 R b, J5
1R BN TR 4348 AR A RS L AT, DT RE IR A
T R A X SRR IR B

— 351 —



5 2 1] E=R AR B =.9 2024 2

http: //www. ykes. ac. cn

Comprehensive Geochemical Evaluation and Influencing Factors of Topsoil
Nutrients in a Farming Area of Dabie Mountain in Western Anhui, China

*
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YAN Mingjiang'?
(1. Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang
050061, China;
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Shijiazhuang 050083, China;
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HIGHLIGHTS

(1) The single index nutrient grade and comprehensive evaluation of soil nutrient grade are often used to analyze
soil nutrient status.

(2) The comprehensive grade of soil nutrient geochemistry in the Dabie Mountain area of Western Anhui Province
is mainly medium, followed by relatively deficient. The soil in the area is acidic, TN content is medium
abundant, TP content is medium to lacking, K content is the most abundant, and organic matter content is
medium to lacking.

(3) Land use, soil type and geomorphic type have different effects on the spatial distribution of pH, nutrient

elements and organic matter.

ABSTRACT: Western Anhui is an important precision agricultural area in China, characterized by diverse
landforms and multiple soil types. To determine the spatial distribution of soil nutrient elements and their controlling
factors, we analyzed 5 nutrient indicators by collecting 1295 groups of shallow soil (0-20cm) samples and conducted
a comprehensive soil nutrient geochemical grade evaluation on the basis of single indicator analysis. The results
show that soil nutrients are poor in the cultivated lands of the northern region. The use of fertilizer should be
adjusted as needed to balance the soil nutrients in some areas, and the management of farmland nutrients is
suggested for improving the agricultural yield. The BRIEF REPORT is available for this paper at http://www.ykcs.
ac.cn/en/article/doi/10.15898/j.ykes.202206180117.

KEY WORDS: topsoil; inductively coupled plasma-optical emission spectrometry; soil nutrient geochemical

comprehensive grade evaluation; land use pattern; soil type; geomorphic type

BRIEF REPORT

Significance: Precision agriculture, as an emerging farm management strategy, is partly tasked with ensuring
optimal plant nutrition and proper fertilizer application, including accurate dosage, an appropriate nitrogen (N)-
phosphorus (P)-potassium (K) ratio, and efficient storage and distribution of nutrition, while also preventing
environmental problems such as soil acidification, the “chemical time bomb” effect, phosphorus load of surface
waters, eutrophication, rapid siltation of canals and reservoirs, nitrate pollution of drinking water resources, and the
accumulation and mobilization of potential toxic compounds, etc. Western Anhui is an important precision
agricultural area in China, characterized by diverse landforms and multiple soil types. We find that the Dabie
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Mountain area of Western Anhui exhibits poor soil nutrient levels, particularly within the cultivated lands of the
northern region. To ameliorate this, it is advisable to judiciously augment the application of organic fertilizers,
nitrogen, and phosphorus. The implementation of a rotational system between paddy and dry fields is suggested for
enhanced soil nutrient content. It is also recommended to regulate soil pH through the utilization of matured lime to
facilitate increased grain production. Additionally, exploiting potassium-enriched land resources is recommended.
This study provides crucial scientific evidence for establishing large-scale, concentrated, and contiguous national
commodity grain production bases.

Methods: A total of 1295 topsoil samples (0-20cm) were collected in the Dabie Mountain area of Western Anhui.
Soil pH was determined in a 1 : 2.5 ratio of soil to water using a glass electrode. TN and TP were determined using
the Kjeldahl method and X-ray fluorescence spectrometry, respectively. K and soil organic matter (SOM) were
analyzed by inductively coupled plasma-optical emission spectrometry (ICP-OES) and ammonium ferrous sulfate
volumetric method, respectively. The comprehensive geochemical grade evaluation of soil nutrients was conducted.
The impact factors of these five geochemistry indexes were studied based mainly on the correlation analysis.

Data and Results: The comprehensive geochemical grade evaluation of soil nutrients in the region showed that the
overall soil nutrient classifications in the region were medium, accounting for 60.10% of the total area, mainly
distributed in the southern parts of Huoshan County and the northeastern forest area of Jinzhai County. The second
prevalent category was moderately deficient soil, constituting 25.27%, scattered sporadically in a non-contiguous
manner primarily in the northern part of the surveyed area in Yu’an district. Results from the analysis of 5 various
indexes indicated that 98.88% of the soils in the study area were acidic, with a significant influence from
geomorphic types. TN distribution was mainly medium to rich, significantly affected by soil types. TP content was
primarily medium and deficient, with a significant influence from geomorphic types. K content was the most
abundant element, with 97.81% having medium or higher content, mainly influenced by geomorphic types. SOM
content was primarily medium to relatively deficient, influenced by soil types, land use patterns, and geomorphic
types, and shows a highly positive correlation with TN content.
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