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Spatial distribution characteristics and influencing factors of soil nutrients in typical
black soil region of northeast China: taking Binxian County of
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Abstract: The utilization and protection of black soil is a complicated systematic project, which
involves the layout of national development strategy. the adjustment of national economic struc-
ture, food security, ecological and environmental security and other fields. It is an important ba-
sis and breakthrough point for black soil conservation to make clear the spatial distribution law of
soil nutrients and the influencing factors. In this paper, we take Bin County, Heilongjiang, a
typical black soil region, as an example, with the spatial analysis and influencing factors of organ-
ic matter, total nitrogen, available potassium and available phosphorus in black soil studied by u-
sing traditional statistical and geostatistical models combined with “3S” technique. The results
showed that soil organic matter, available phosphorus and available potassium all have medium
spatial variability, and total nitrogen has strong spatial variability, which is easily influenced by
human factors. The high value HH cluster is mainly distributed in Tangfang Town and Manjing
Town, with the low value LL cluster mainly distributed in Jingjian Town, Minhe Town and

Baidu Town. In terms of parent material and soil type, river impingement and dark brown soil
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nutrients are the highest. According to the correlation analysis and regression analysis, eleva-

tion, slope, slope variability and erosion density are positively correlated with soil nutrient con-

tent in different degrees. The spatial distribution of phosphorus and potassium fertilizers depends

mainly on the amount of man-made application.
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Fig. 2 Distribution of soil sampling sites in the study area
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Tab. 2 Semi-variogram parameters for soil nutrients
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Fig. 3 Distribution of soil nutrients of cultivated land in Binxian County
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Tab. 3 Correlation analysis of soil nutrients and topographic factors
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Fig.5 Distribution of erosion gullies in Binxian County
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Tab. 4 Features of soil nutrients under different parent material types
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Tab.5  Feature of soil nutrients under different soil types
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P A HEFE A3 7 A R R B RS L B I e i S
Herp g P A A 5 B0 L I 2 A fAH oG (P <
0.0, 5eAGFHEME F MM P <0.05,5
AR SEEIREEEMEP <005, AIEEHES

R R HAWI AR IEMAP <<0.0D, #PALTEH]
ESAYUE A B TSP <<0.05), 5 4 &4
O ) 5 BT R 3 IE AR SR (P <<0..05) . AN
FEA 23 363K 7 o A AS [R] 9 S0 , R BE A 5 LAY
Bha B it A I8 4 52 9 b M A 3R 23 AR
P8y 00 7= 8 s AR B a8 £ e A D) T B 2 BHL A%
e v FoAb R 23 P B PR HERE B F AL TS BE A Rl 2
A5 R 28 T A 2 2 i i S ) RS e 2 A 3 Y
HE T3« AT 2 M - S SR 0 1) 5 L i 9 B R
5, BT 22 B BURAME Y X S5 VY /B
SR B, N VE Y 0 BT Y 5 5K 22 S5 A i
fiE T AT & B E

B6 LI RGN P I
Tab. 6 Relationship of soil nutrients and fertilization conditions
N IPSE ¥4
4 A T Y AL £ PR i P

OM —0.018"" 0.021 —0.002"
TN —0.048" 0.011"" —0.029
AP 0.039" 0.063 0.037"
AK 0.079 0.081 0.095°

W A E AR P<<0.05 5 P<<0.01,
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D ¥ BRI B 3R o S bR, T B
B b A A DT A R ML A A R
EAE PR A SR O R R S AR R /IMIR IR
1 TN>OM>AP>AK, H:H OM,AP fl AK J& F
HRAESR AR S A SRR R 5 FE S,
TN A2 [ 48 S A 58 , A8 SRR B 2 B AL R 32 %

2) TEAIEM A YD EL I T HH
FEREXERMS MadE s Bl LL IKER %K.
- A R RN AR A R A A — o A LM,
TR B LL AR R 2L,

3) HWIE  EEEMAEEmEE - ERE LS+
By SR BN OCOC R . IR L B B RN I R AR
AR B A X, R eIk, BRAC AN
BRE 2 it FH £ 0 IR O S R RO B B
oK e W ISR A B R . ISR
RIELERSTRTE.
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