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Fig. 1 Geographical location and soil sampling sites in the study area.
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Table 1

Detection limit of total molybdenum, available

molybdenum and other indicators in soil

PaRiE et K 4 B PaRE i B
A4 0.2mg/kg Si0, 0.05%
ARH 0. 005mg/kg P 8mg/kg
TFe, 04 0.05% Mn Smg/kg
Al, 0, 0.05% pH 0.1
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Table 2 Contents of the total molybdenum and available molybdenum and its related physical and chemical indicators in soil of the

study area
T b o P
Wk R R WY HIE AR AR
BE K8 % (k) (mgke) (%) P TR0y M AR e
(mg/kg)  (mg/kg) (mg/kg) (%)
e/ ME 0.33 0.025 3.68 352 4.11 301 0.43 4.90 3.76
SON | 0.99 0. 680 88.25 1591 6.20 1096 3.24 8.51 5.70
£IX BARFHME  0.46 0.072 15.94 741 4.81 634 1.76 - 4.88
(N=511) i g 0. 43 0. 061 13. 64 699 4.69 624 1.76 7.31 4.97
FrUEE 2 0.09 0.05 8. 81 211.96 0.45 134.57 0.39 1.04 0.41
BERE O 0.21 0.64 0.55 0.29 0.09 0.21 0.22 0.15 0.08
e/ ME 0.33 0.026 5.06 352 4.11 301 0.48 4.90 4.34
INE] 0.87 0. 680 88.25 1276 5.40 1096 3.24 8.51 5.70
R P FARTVHE  0.42 0.070 16.51 671 4.65 592 1.72 - 5.03
(N=402) EAINE 0.42  0.057 13.64 648 4.60 600 1.71 6.81 5.04
PrfER 2% 0.05 0.05 9.56 156. 14 0.26 108. 85 0.39 1.00 0.27
BREH 0.12 0.71 0.58 0.23 0.06 0.18 0.23 0.15 0.05
e/ ME 0.34 0.025 3.68 612 4.73 511 0.43 7.04 3.76
5N 0.99 0.151 26. 84 1591 6.20 974 2.59 8.45 4.98
bOR/RUIA - BARFEHE  0.57 0.077 13. 84 998 5.42 786 1.90 - 4.35
(N=109) LREDZ: 0.56 0.074 13.59 989 5.38 800 1.90 8.15 4.34
FrifEE 2 0.12 0.02 4.61 191.97 0.49 108. 87 0.38 0.16 0.38
BERE 0.21 0.31 0.33 0.19 0.09 0. 14 0.20 0.02 0.09

T BEHEN w(Si0,) /w( AL O,) , A U T3 A R0 o A S B A LU

3.2 LEEAHRVTBCH AT

WP X a5 AR S [E] A an i 2 B
MIET 2a AL, WF5E DX - 8040 50 45 (8] 70 A 4 SRy L5
B, BHERR LA R & T b BB A )t 4
B 1 S, m R B R FOR B RS %
BRSO E, HIEP e RN

(a) A

Pl2  FsEIX LB A il AT oAl oA

JEA 5% 0, O[] - 4 2 AR 2 S RO
B AR FONEE VW) 5 R A A R i
B, PN 3 B T ) A R A 4 9
£ o BRI IR R E S 1 R, BT X
A S R R R R 2

R g EACR AN B i e ] DLk

(b) A

B
2~ (mg/kg)

0.144
0.128
0.109
0.085
0.076
0.069
0.063
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0.054
0.050
0.048
0.045
0.041
0.035

Fig.2 Spatial distribution characteristics of total molybdenum and available molybdenum in soil of the study area.
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BHEXR, IARAXDLZRTARHST RS TIE
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SFEUOIRY & A pH (A A HLBUR S A SO
W REER R, BTl 3 pH (A FUA AL R i 2980
LR AR R oA 25 R B R R
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Fig. 3 Proportion of rich and deficient soil area of total
molybdenum and available molybdenum in (a) fluvo—

aquic soil and (b) lime concretion black soil.
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Table 3  Correlation coefficients between total molybdenum, available molybdenum and other physical and chemical indexes in soil

=i L7 A4 B HNERSUE TFe, 054 Mn HHLE TR pH
44 1. 000
AR 0.166**  1.000
HERSE  -0.478°%  0.751"F  1.000
. p 0.330°*  0.090 -0. 184 1. 000
TFe, 05 0.031 -0.123 -0.157 -0.096 1.000
(N=109) .
Mn 0.611 -0. 160 -0.549 0.245 0.415 1.000
B 0.205* -0.104 -0.223* 0.450**  0.237* 0.450**  1.000
JELER -0.082 0. 090 0. 164 0. 046 -0.984"* -0.431"" -0.239° 1. 000
pH 0.194 " 0. 000 -0.234*  -0.023 0.125 0.074 -0.303** -0.169 1.000
24 1. 000
B 0. 067 1.000
HRAESE  -0.128" 0.965**  1.000
FhEm p 0.153** -0.075 -0.075 1. 000
Fe,04 0.189** —0.058 -0. 095 0.372**  1.000
(N=402) Mn 0.213** -0.031 -0.058 0.360°*  0.172**  1.000
BHLB 0. 084 0.117°* 0.135°"  0.478°*  0.082 -0.013 1. 000
FREES -0.199**  0.060 0.099"  -0.338°" -0.962** -0.087 -0.112* 1. 000
pH 0.268°* -0.310"* -0.373"" 0.247°* 0.407°* 0.353** -0.382"" -0.382""  1.000

TE: o = "RIRTE 0,01 ACF (BUM) b RFHR,« « " RIRTE 0.05 /K (BUM) | R EHK,

4 e

ASCHIGE T A e LT I AR X R - ¢
T dH A RCEH IS AR B0 T R 1 4
S AT F B R IR R T - A Ao
PEAE I, 25 R R, ORP 28 4 2 HRA AL
eI 2 A RGHERZ 53 5]
ik 93. 3% ,87. 3% ; &0 32 14 pH {H  Mn,
TFe,0, P KAEFRAGF I, pH {H A WL 22 2
FHYHA S R R AR E, Qb4

k= & BEE LG58 31, 2%,
28.4% 21. 1% , 240 EE3Z Mn P A LT 1 520 ;
BRURAERZ 3R LR 86. 2% , 1 76 SUH & & R
Z FE52HBANHL,

WL R Ay 1 Ty B AR R DR 22 NE | £+
BRSO E T BRI . e Ah, BT A SRS
e T 4 250 A R & o A SO K
SR, S a it — 0 g /N KT SR
ARG TR & 5 Sogm R &= e

Molybdenum Distribution Characteristics in Soil of Agricultural Land in

Huaibei Plain of Anhui Province and Influencing Factors

LI Pengfer, WU Heng, GUAN Houchun, XU Jinlong, WANG Yao, SHEN Shihao

WANG Yafei, GE Haiying

( Geological Survey Institute of Anhui Province, Hefei 230001, China)

HIGHLIGHTS

(1) According to the spatial distribution characteristics of soil molybdenum, combined with element correlation

analysis, the phenomenon of lack of available molybdenum content influvo —aquic soil and lime concretion

black soil in the study area and its main driving factors were revealed.
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(2) The distribution of total molybdenum content in the soil is mainly restricted by the parent material of the soil,
and the available molybdenum content in the soil is affected by both the geological background and the
physical and chemical properties of the soil.

(3) The bioavailability of soil molybdenum was mainly affected by pH value, organic matter, and total

molybdenum.

Soil samples | ————> Analysis ——> Methods > Results
Influencing factors of
effective molybdenum
ICP-MS Correlation analysis pH value
ICP-OES Statistics analysis Organic matter

ABSTRACT

BACKGROUND:; As an important component of plant nitrogenase, nitrate reductase and human enzyme prosthetic
groups, Mo plays an important role in maintaining plant growth and development, and human health. A previous
study showed that total molybdenum in soil was mainly restricted by soil parent material and soil type, and effective
molybdenum was mainly affected by total molybdenum content, soil texture, pH value and organic matter ( Liu
Peng, 2001; Wei Minghui, 2020; Xia Yan, 2021). The Huaibei Plain in Anhui Province is located in the
molybdenum deficient soil area of the North China Plain. At present, there is a lack of systematic research on the
molybdenum content and its driving factors in the soil in this area. Therefore, it is of great practical significance to
study the distribution of soil molybdenum content and its influencing factors in agricultural land for scientific
fertilization and improvement of soil molybdenum availability.

OBJECTIVES: To study the content and spatial distribution characteristics of total molybdenum and available
molybdenum in different types of soil, and deeply analyze the main factors restricting the distribution characteristics
of total molybdenum and available molybdenum in surface soil and put forward scientific suggestions for scientific
fertilization of soil and improvement of soil molybdenum availability.

METHODS ; When the crops were mature, surface soil samples with a depth of 0—20cm were collected, and the
sampling density was one sample/km’. The contents of total molybdenum, available molybdenum, iron oxide,
aluminum oxide, silicon oxide, phosphorus, manganese, organic matter and pH value in soil were determined by
inductively coupled plasma — mass spectrometry ( ICP — MS), inductively coupled plasma — optical emission
spectrometry ( ICP — OES ) and other methods. The content and spatial distribution characteristics of total
molybdenum and available molybdenum in soil were studied by using statistics, Pearson correlation analysis and
other methods, and the main factors restricting the distribution characteristics of total molybdenum and available
molybdenum in soil were analyzed and revealed.

RESULTS; The contents of total molybdenum and available molybdenum in lime concretion black soil were mainly
deficient, and the proportion of total molybdenum and available molybdenum deficiency in soil was 93. 3% and
87.3% , respectively. The correlation coefficients of total molybdenum content with pH value, manganese, iron
oxide, phosphorus, and silicon and aluminum ratio (i.e. the ratio of silicon oxide and aluminum oxide content in
the soil) in lime concretion black soil were 0. 268, 0. 213, 0. 189, 0. 153 and —0. 199 respectively, and the
correlation coefficients of available molybdenum in lime concretion black soil with pH value and organic matter were
—=0. 310 and 0. 117, respectively. The proportion of slightly deficient, moderate, and slightly enriched total
molybdenum content in fluvo — aquic soil was 31. 2%, 28. 4% and 21. 1% respectively, and the correlation
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coefficients of total molybdenum content with manganese, phosphorus and organic matter in fluvo—aquic soil were
0.611, 0.330 and 0. 205 respectively. The proportion of soil area lacking available molybdenum content in fluvo—
aquic soil was 86. 2%, and the correlation coefficient between total molybdenum and available molybdenum content
in fluvo—aquic soil was 0. 166.

CONCLUSIONS: The low content of total molybdenum in lime concretion black soil was mainly affected by soil
pH, manganese, iron oxide, phosphorus, and silicon and aluminum ratio. The pH value and organic matter are
important factors that restrict the low content of available molybdenum in lime concretion black soil. The content of
total molybdenum in fluvo—aquic soil was significantly related to manganese, phosphorus and organic matter. The
low content of total molybdenum was an important factor for the deficiency of available molybdenum in fluvo—aquic
soil. It is suggested that scientific fertilization should be carried out by comprehensively considering the content of
available molybdenum in soil and its main limiting factors, in which organic fertilizer should be applied to the lime

concretion black, and molybdenum fertilizer should be applied reasonably to the fluvo—aquic soil.

KEY WORDS: agricultural land; molybdenum; inductively coupled plasma—mass spectrometry/optical emission

spectrometry ; bioavailability; pH; organic matter; Huaibei Plain of Anhui Province
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