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Characteristics of Soil Aggregates and Factors
Influencing Bingsugar Orange Orchards

Song Biao, Zhou Weijun, Shang Guiduo, Tang Dou., Li Min, Yue Qingqing
(College of Resources & Environment » Hunan Agriculture University , Changsha » Hu’nan 410128, China)

Abstract: [ Objective] The soil aggregates of Bingsugar orange orchards and the factors affecting them were
characterized in order to reduce soil erosion and increase the water and fertility retention capacity of citrus
orchards. [ Methods | Soil samples were collected from weathered slate, weathered purple sandstone,
sandstone, and weathered Quaternary laterite developed in a Bingsugar orange orchard. Related tillage and
geographic information were collected simultaneously. ANOVA and correlation analysis were performed on
the agglomerated data and their organic carbon contents using soil structural stability indexes R,,;» GWD,
MWD, fractal dimension (D), and soil erodibility K value. [Results] @ Agglomerates with particle sizes >
0.25 mm accounted for 78% ~85% of the total agglomerates. Graded soil content gradually decreased with
decreasing agglomerate particle size. @ The GWD of the soils developed by the four matrices ranged from
0.536~0.797; MWD ranged from 0.890~1.208; fractal dimension (D) ranged from 2.434~2.480; and soil
erodibility K value ranged from 0.060 8 ~0.0 697. & Organic carbon content decreased with increasing

particle size and then increased, with an overall V-shaped distribution. Organic carbon content of the 0.250~
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0.053 mm microaggregates was the lowest. The relative contribution of organic carbon of large agglomerates
was 82% ~ 87%. @ Soil structure stability indexes Ry, s GWD, and MWD significantly increased with
increasing number of planting years and the continuous input of exogenous organic carbon. Fractal dimension
(D) and soil erodibility K values significantly decreased at the same time, indicating increasing soil structure
stability. [Conclusion] Soil stability was high with high content of large agglomerates in a Bingsugar orange
orchard in Hu’nan Province. The soil stability of each parent material was at the same level. Sand content of
the soil-forming parent material and anthropogenic disturbance directly affected the role of agglomerate
stability, exogenous organic carbon, and planting years. Latitude and altitude jointly influence soil stability
by organic colloidal material. The sand content of the parent material and anthropogenic disturbance directly

contribute to the stability of the aggregates. Exogenous organic carbon, age of cultivation, latitude and

altitude combine to influence soil stability through the organic cementing material.

Keywords: Bingsugar orange orchard; soil-forming matrix; aggregate; organic carbon; soil stability
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Table 1 Soil physicochemical properties of different parent materials in a Bingsugar orange orchard
i LES
M A KAL) 550028 21 4 KAk b WAL P SO E KAL)

KE/(gecm ®) 1.2940.15° 1.16£0.13" 1.50£0.26° 1.40£0.08"
AU/ (g kg ) 29.05+9.06" 16.6547.61" 23.4647.02" 18.78+2.57"
pH 4 5.0740.52° 4.64+0.58" 5.214+1.71° 5.2240.34°
/(g kg™ 2.87+1.47° 2.2440.67" 1.88+0.31" 2.0740.93*
W/ (g kg™ 1.0940.77" 0.4840.34* 0.3340.21° 0.7940.42*
/(g kg™ 14.22+7.28¢ 18.36+2.32" 12.06+3.64" 17.08+2.25¢
WA/ (mg » kg™ ") 106.8+31.02¢ 78.39426.59® 59.51419.04" 86.31420.75%
HAHE/ (mg » kg™ ) 105.34£94.54° 23.51426.53" 30.33425.40" 77.05457.89%
HAH /(mg » kg™ ") 160.4463.91° 162.2474.69" 122.7476.01" 258.4+134,13"
R/ (mg » kg™ 1) 197.94-80.41% 276.74127.14" 151.3418.78° 416.84159.41°
ZRE/O) 111.78 113.21 113.21 110.59
R/ ) 26.61 26.22 26.21 27.00
B4,/ m 187.87 159.60 160.52 234.74
FAT 4F BR /a 26.3 9.5 10.6 21.7
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Table 2 Content of soil agglomerates of different parent materials by particle size

) e
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3 AABRIEFAREHEENS
Table 3 Stability of soil aggregates of different parent materials
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Fig.1 Similar correlation between the graded content of different parent material developmental

agglomerates and similar correlation between the organic carbon content
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Fig.4 Correlation analysis of soil agglomerate stability
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Fig.5 Correlation analysis of agglomerates with physicochemical indicators, geographic conditions and cropping history
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