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ABSTRACT
The study of soil loss under natural forest and soil and water conservation measures was conducted
at the Plant Genetic Conservation Project under the Royal Initiative, Phrae Land Development Station. The
objective was to compare soil loss and soil carbon sequestration under different land-use patterns and soil
and water conservation measures. The experiment was arranged in a Randomized Complete Block Design

(RCBD) with four treatments and four replications: 1) bare land with no land utilization, 2) natural forest, 3)



continuous soil bench terraces combined with tamarind tree planting, and 4) continuous soil bench
terraces. Data were collected over an eight-month period during the rainy season.

The results showed that the bare land with no land utilization had the highest soil loss, at 2.345
tons per hectare per year, whereas the natural forest had the lowest soil loss, at 0.496 tons per hectare
per year. Regarding the efficiency of preventing soil loss caused by soil erosion, the natural forest area
within the Plant Genetic Conservation Project under the Royal Initiative had the highest average efficiency,
at 80.90%. For soil carbon content, the bare land had the lowest organic carbon content, at 0.12 grams of
carbon per square meter, while the natural forest had the highest organic carbon content, at 0.37 grams of
carbon per square meter. The natural forest also showed the highest average soil carbon sequestration
efficiency, at 68.54%. In addition, the results indicated a trend that as soil loss increased, soil organic carbon
content tended to decrease.

Overall, the results demonstrated that natural forest played an important role in reducing soil loss
caused by erosion and had the greatest potential for soil carbon sequestration compared with the land-
use patterns and soil and water conservation measures investigated in this study. However, long-term
studies should be conducted to evaluate changes in soil carbon content, as well as the effectiveness of
natural forests and soil and water conservation measures in reducing soil loss and enhancing soil carbon
sequestration more comprehensively and clearly.

Keywords: bench terrace; Soil loss prevention efficiency; Organic carbon
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Table 1

Table 1 Soil loss at the Plant Genetic Conservation Project Phrae Land Development Station
Soil loss (t/ha)
Month Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Total

Rain (mm.) 60.40 114.40 67.60 35580 240.80 129.00 44.20 59.00 1,071.20

T1 0.094a 0.233a 0.109a 1.018a 0.607a 0.131a 0045a 0.108a 2345a
T2 0.021 c 004c 0017c 0251b 0.122c 0.022c 0007b 0.017c 0.49%c
T3 0.03db 0.088bc 0.052b 0356b 0221b 0054b 0015b 0041b 0860b
T4 0.033bc 0.119b 0.049b 0362b 0.235b 0.062b 0014b 0.032bc 0905b
Ftest *% *% *% *% %% %% *% %% *%

CV. (%) 12.22 21.31 10.27 16.75 14.13 18.36 30.02 18.87 9.42
Note : Numbers in the same column followed by the same letter are not significantly different
according to DMRT.

* = significant difference at 99%
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Table 2 Soil loss prevention efficiency

Soil loss prevention efficiency (%)

Month Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Total
T2 77.6 83.4 85.4 71.1 80.8 82.9 84.6 81.1 809 a
T3 63.6 62.9 a1.7 62.6 62.9 58.9 65.2 579 59.5b
T4 65.5 57.1 54.8 534 61.1 51.3 68.1 56.1 58.4b

F-test *x

C.V. (%) 9.42

Note : Numbers in the same column followed by the same letter are not significantly different
according to DMRT.
** = significant difference at 99%
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Table 3

Table 3 Soil carbon at 0-15 cm. depth

Organic matter (%) Soil carbon (g/m?)
Plot

Apr. Nowv. Apr. Nowv. Avg.
Control 1.12 0.62 0.16 b 0.08 ¢ 0.12 ¢
Forest 3.51 2.46 0.41a 0.33a 0.37 a
Bench terrace + Tamarind 1.46 2.62 0.19b 033 a 0.26 b
Bench terrace 1.84 2.33 021 b 0.24 b 023 b
F-test *% "% "%
C.V. (%) 16.53 11.03 9.41

Note : Numbers in the same column followed by the same letter are not significantly different
according to DMRT.

** = significant difference at 99%
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Figure 1 The relationship between soil carbon and soil loss
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Table 4 Soil carbon sequestration efficiency

Soil carbon sequestration efficiency (%)

Plot
Apr. Nov. Avg.
Forest 60.43 76.64 68.54 a
Bench terrace + Tamarind 14.45 76.64 45.54 b
Bench terrace 24.14 68.28 46.21 b
F-test x*
C.V. (%) 11.82

Note : Numbers in the same column followed by the same letter are not significantly different
according to DMRT.

** = significant difference at 99%
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