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Effect of long-term soil and water conservation measure on
soil erosion and carbon sequestration under field crop practices
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ABSTRACT: A study was undertaken in two areas, fine-texture soil with 6-8% sloping surface and rather
coarse-textures soil with 3-4% sloping surface, of farmer fields in Nakhon Sawan province, to investigate the effect
of soil and water conservation measure (i.e., soil bund across the slope with vetiver grass plantation) on cassava
yield, soil loss, and organic carbon distribution and sequestration. This is because cassava crop practice conducted
on sloping surface often accelerates soil erosion and subsequent loss of soil organic carbon. Results showed that the
soil conservation measure, having been operated for longer than ten years, resulted in significantly higher fresh tuber
yield of cassava harvested from different positions of the plot in ranges of 72-101 and 10-13% than did the plot with
no soil and water conservation measure installed for fine- and rather coarse-texture soils, respectively. Aboveground
biomass also gave the same trend. In addition, the soil conservation system significantly reduced soil loss, giving the
amounts of 1.17 t/rai compared to 5.68 t/rai and 1.63 t/rai compared to 4.65 t/rai, respectively. The distribution of
organic carbon along the slope was mostly statistically different when compared between the plots with and without
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soil and water conservation measure in both soils. In fine-textured soil, the plot with soil and water conservation
had higher organic carbon sequestration in subsoil than in topsoil whereas in rather coarse-texture soil the result
showed the opposite direction. In whole, the organic carbon sequestration in fine-textured soil was greater than in
rather coarse-textured soil in both the topsoil and subsoil. Results obtained from this study illustrated that long-term
soil and water conservation measure, soil bund across the slope combining with vetiver grass hedgerow is efficiently
capable of preventing soil loss and in a long term enhances plant yield at a satisfactory in fine- to coarse-textured
soils, thus; this measure can be adopted for other field crop practices.

Keywords: soil loss, carbon sequestration, contour bund, vetiver grass, cassava
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Figure 1 Layout of experimental plot and soil sampling spot for organic carbon analysis
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Figure 2 Cross section of sediment plot with (a) and without (b) contour bund and vetiver grass hedgerow,

and cassava rows
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Table 1 Fertility level of representative soils of the experiments

Plot Depth oM Avail. P Avail. K CEC BS  Total score  Fertility level
(cm) (gkkg)  (mg/kg) (mg/kg)  (cmol /kg) (%)
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............................................................................. @ 8B
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(2) (1) (1) ) ()
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. . 12.00 70 Moderate
SWC (1 () () )
15-120 6.40 2.2 85.52 10.45 53 8 Moderate

(1)

)

2 (2) 2

Values in parentheses indicate score for each soil property: (1) = low, (2) = moderate, (3) = high

Total score: 7 or lower = low fertility, 8-12 = moderate fertility, 13 or greater = high fertility

NSWC = no soil and water conservation, SWC = soil and
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Figure 3 Fresh tuber yield (a, b) and aboveground biomass (c, d) of cassava harvested from the upper, middle

and lower slopes
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Figure 5 Organic matter (a), total nitrogen (b) and available phosphorus (c) contents in collected sediment
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Figure 6 Available potassium (a), calcium (b) and magnesium (c) content in collected sediment
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Figure 7 Organic carbon content and distribution in fine- (a) and coarse-textured (b) soils
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