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Mechanism of Effects of Soil Organic Matter on Splash Erosion Disintegrating
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Abstract:  Objective  Soil organic matter is an important component of soil aggregate. Though much study has already been
done on its role and mechanism in the forming of soil aggregate, little is available in the literature about its effects on splash

erosion disintegrating soil aggregates and on contributions to the mechanical impact and slaking effect of raindrops disintegrating
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soil aggregates, too. So more studies need to be done in this aspect. The purpose of this study is to explore effects of organic
matter content on breakdown of soil aggregates in splash erosion. Method An indoor splash erosion experiment was conducted
in the State Key Laboratory of Dryland Farming and Soil Erosion on the Loess Plateau, Institute of Soil and Water Conservation,
Chinese, Academy of Sciences and Ministry of Water Resources, China. Soil samples different in soil organic matter content were
collected from Fuxian of Shanxi Province for test in the experiment, which was designed to have home-made needle nozzles to
simulate rainfalls of 95% alcohol solution and ultra-pure water, separately to distinguish effect of mechanical impact from slaking
effect of raindrops on soil aggregates. The nozzle setting was designed to have four levels of height, i.e. 0.5 m, 1 m, 1.5 m and 2
m for controlling strength of the impact of raindrops. ~ Result Results show that of the five soil samples different in soil organic
matter content, soil aggregate stability exhibited an order of MWDgyw > MWDygs > MWDgy, indicating that the higher the content
of soil organic matter, the higher the stability of the soil aggregates and the higher the breakdown resistance of the soil. A
significant relationship was observed between the content of organic matter and the stability index of soil aggregates. In soils high
in organic matter content, the fraction of large aggregates (>0.25 mm) after the rainfall was approaching to that in proportion
before the rainfall with the organic matter content increasing. The amount of large aggregates was significantly higher in the soil
subjected with rainfall of alcohol than in the soil done with ultra-pure water. Splash erosion rate in all the five soils increased with
rising height of the nozzles or kinetic energy of raindrops, regardless of type of raindrops and their relationship could be described
with a power function. With rising kinetic energy of the rainfall, contribution rate of the slaking effect and mechanical impact
decreased and increased, respectively. Under raindrops the same in kinetic energy, contribution of the slaking effect decreases
with increasing organic matter content. Conclusion Increase in organic matter content enhances stability of the soil aggregates
and reduces contribution of the slaking effect in the process of splash erosion. All the findings in this study can serve as a
scientific basis for evaluation of stability of soil aggregates and exploration of factors disintegrating soil aggregates during the
process of splash erosion.

Key words: Splash erosion; Soil aggregate; Organic matter; Slaking effect; Mechanical impact
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Table 1 Basic physical-chemical properties of the soils

HPHERR LR
TR S Hi A
Year of B + B Fhoki iy AL CaCOs/ Organic
Sample Geographic
farmland Vegetation Soil texture Clay/% Slit /% Sand/% (gkg!) matter/
number position
desertion/a (gkg")
36°03.61'N
1 3 WEE. FhEE WEEE L 22.36 21.16 56.48 81.09 13.0
109°08.99'E
36°03.60'N
2 20 MR, HRE fibiE+ 23.54 2523 51.23 82.53 23.0
109°09.03'E
36°04.94'N
3 100 RN, 1% b+ 20.18 29.63 50.20 77.63 25.6
109°08.71'E
36°03.68'N
4 80 Mk . LBkSE bR+ 21.05 18.06 60.88 76.76 31.7
109°08.87'E
36°03.85'N
5 55 AR, ILBkSE [ 22.12 15.84 62.04 79.98 37.4
109°08.78'E
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Fig. 1 Schematic diagram of rainfall
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Table 2 Aggregate stabilities index in the test soils

TR - E R EH S Mean weight diameter/mm
RSI RMI Ka
Sample number MWDgw MWDy MWDsw
1 0.612 1.202 1.935 0.684 0.379 0.259
2 1.155 2.134 2.698 0.572 0.209 0.119
3 1.977 2.686 3.295 0.400 0.185 0.074
4 2.097 3.068 3.288 0.362 0.067 0.024
5 2.389 3.262 3.376 0.292 0.034 0.010
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Table 3 Pearson correlations of organic matter content and clay content with aggregate stability index

MWDy MWDys MWDsyw RSI RMI Ka
HHLE SOM 0.949° 0.975™ 0911 —-0.957" —-0.990" —-0.966""
ki Clay ~0.546 ~0.431 -0.531 0.526 0.275 0.376

Heox FE0.05 ZKFE OB ) bR ZEAHE, #* 7 0.01 K CBUIM ) | i 245G, Note: * means significant correlation at 5% level.

(both sides ), ** means significant correlation at 1% level ( both sides ) .
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Fig.2 Size of the >0.25 mm fraction of water stable aggregates content before and after rainfall ( A: Ultra-pure water, B: Alcohol )
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2.0 598.300 380.600
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Fig. 3 Relationship between rainfall kinetic energy and soil splash erosion rate
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Table S Relationship between splash erosion rate and rainfall kinetic energy relative to breakdown condition of aggregates
T REFE ALK Y% Ultra-pure water raindrop TE K5 R Alcohol raindrop
Sample number 7512 Equation R Ji#% Equation R
1 D=0.0034 E'?*? 0.989 D=0.0002E""™? 0.989
2 D=0.103 6 £"%7° 0.992 D=0.009 8 E'**2 0.992
3 D=0.008 1 E'*7° 0.987 D =0.000 8 E'*7? 0.981
4 D=0.044 6 E"**7 0.969 D=0.0052 E"**"7 0.974
5 D=0.006 7 E'** 0.989 D=0.0011E""? 0.967
*o6 BHRSAREEREETRAEHEXYE
Table 6 Pearson correlation between organic matter and splash erosion rate relative to rainfall intensity
#4li/K Ultra-pure water Wiks Alcohol
DO.Sm Dl.Om Dl.Sm DZ.Om DO.Sm Dl.Om DIASm DZ.Om
AL
0.020 0.409 0.109 —0.008 0.208 0.362 0.116 0.482
SOM
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Table 7 Pearson correlation between organic matter and contribution rate of slaking to rainfall kinetic energy

Rainfall kinetic energy/ ( J'm>h™")

50

100

200 300 400

HHLE SOM —0.948*

-0.915*

-0.830 -0.729 -0.618

and **means significant correlation at 1% level ( both sides ) .
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