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Abstract: [Objective] The study area is located in the core area of the Northern Jiangsu Plain, characterized by complex geological
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settings. Under the combined influences of geological processes and anthropogenic activities, the spatial variability of soil sulfur
exhibits significant heterogeneity. However, the key factors influencing its spatial distribution and its corresponding ecological
environmental effects remain poorly understood. [Methods] The paper compares soil sulfur content under varying depths, soil types,
landforms, and land uses, evaluates sulfur balance, identifies distribution patterns and driving factors, and preliminarily explores
ecological environmental effects. [Results] The mean concentration of sulfur in topsoil is 388x107° and distinctly elevated compared
with the mean background level of soil in Jiangsu province. The overall spatial distribution suggests that the southern part is higher than
the northern one, and the vertical distribution gradually decreases with depth. The concentration of sulfur in different soil types is the
highest in marsh soil, the second in paddy soil, and the lowest in fluvoaquic soil. Among different types of landforms, the fan edge lake
marsh plain area is the highest, and the alluvial sand dam highland is the lowest. Based on the comparison of land use patterns, the
concentration of soil sulfur is the highest in irrigated land and lowest in woodland. The concentrations of soil sulfur exhibit a significant
positive relationship with the contents of organic matter(P<<0.01). The evaluation results of soil sulfur balance in agricultural soil show
that the net increase will be 58.21 kg/hm? annually. Compared with the multi-target data in 2004, the content of sulfur in agricultural
soil in the study area has been accumulated to some extent in the last 15 years. [Conclusions] The distribution characteristics of soil
sulfur are closely related to soil depth, soil type, land use patterns, and organic matter content. Hotspots of sulfur accumulation
correspond to areas with greenhouse agriculture (e.g., red pepper cultivation), primarily due to the extensive application of sulfur-
containing fertilizers such as potassium sulfate compound fertilizers and organic fertilizers. These regions have shown a trend of soil
acidification, contributing to sulfur loading in surrounding water bodies. Therefore, ecological risk monitoring is recommended.

Key words: agricultural soil; sulfur; distribution characteristics; influencing factors; variation trend; Huai’an; ecological environment;
agricultural geological survey engineering

Highlights: The study systematically reveals that the distribution of soil sulfur is primarily governed by factors such as landform, soil
type, land use patterns, and organic matter. Human activities (e.g., red pepper cultivation) have significantly increased soil sulfur
content. Notably, soils in sulfur anomaly zones have exhibited an acidification trend, exerting a certain sulfur load on surrounding water
bodies.
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Distribution of administrative division (a),landforms (b), soil types (c) and land use patterns (d) in the study area
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X B AL FHE HRIE f/MA G brifEzE 5 AL W i 32
WEZIX 903 373 1414 92.6 358 130 0.35 8.8 1.8
HEFA X 861 383 4004 111 345 234 0.61 101.3 7.8

THIIX 183 527 3328 92.9 385 485 0.92 11.3 3.0
Tk 7K B 78 325 649 933 302 109 0.34 0.44 0.67
G KRIX 61 351 1534 114 253 285 0.81 8.9 3.0

X 2086 388 4004 92.6 352 235 0.61 68.2 6.3
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Table 2 Pearson correlation coefficients for elements and

physic-chemical parameters in soils

Bzt HHLK Al Fe CEC pH

S 0.501%* -0.157 -0.101 -0.173 0.115

0 P IEP<0.017KF b BEA X

R3 AFTETXSSE

Table 3 Statistical characteristic of concentration of

sulfur in different soil subcategories 10°°
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g wmaE e mE
SR ot it st et
* KAE L KRR KEEE
FEMEE 1151 29 125 42 531 188 20

SR 393 379 388 515 377 418 626
FrifEZE 291 166 151 186 145 125 109
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Fig. 5 The mean contents of sulfur in different landforms
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Fig. 7 Vertical distribution of soil elements in greenhouse lands (a) and paddy fields (b)
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Fig. 9 Distribution of sulfur content in surface water in the study area
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