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ABSTRACT: Soil erosion by water is one of the most widespread forms of soil degradation in highland. Soil
nutrient loss through sediment and water runoff, is a major driver for soil fertility decline. The objective of this
study is to assess soil erosion and nutrients losses under vegetative conservation in tea-oil camellia plantation,
Ban Pang Mahan, Chiang Rai Province. The experiment was arranged in a randomized complete block design
(RCBD) with three replications and six treatments comprised 1) sole tea-oil plantation 2) tea-oil plantation with
black grain cowpea 3) tea-oil plantation with soybean 4) tea-oil plantation with vetiver grass 5) tea-oil plantation
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with black grain cowpea and vetiver grass and 6) tea-oil plantation with soybean and vetiver grass. Results showed
that the sole tea-oil give the highest of soil losses and runoff (9.41 kg/rai, 37.17 m*/rai) and caused the highest of
economic loss (41.39 baht/rai), while the tea-oil plantation with black grain cowpea and vetiver grass giving the
lowest soil loss and runoff (5.69 kg/rai, 20.76 m>/rai). In addition, the vegetative conservation system in tea-oil
plantation tended to give the clearly higher plant nutrients compared to the soil before experiments. The
vegetative conservation system had no clear effect on soil moisture, available water capacity and bulk density,
except for saturated soil hydraulic conductivity and mean weight diameter of aggregates that significantly
increased. Increasing duration of the vegetative conservation system tended to reduce soil loss, runoff and
economic loss with significant increase of organic matter content, macro nutrients and mean weight diameter of
aggregates in the soil.

Keyword: Tea oil camellia; vegetative conservation system; highland; soil erosion; soil and water conservation
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Table 1 Effects of soil and water conservation measures on sediment losses and runoff

Treatments Sediment (kg/rai) Runoff (m*/rai)

Sole Tea-oil 9.41a 37.17a
Tea oil + BGC 7.66b 26.02b
Tea oil + SB 7.590 23.51b
Tea oil + VG 7.29b 25.62b
Tea oil + BGC + VG 5.69¢c 20.76b
Tea oil+ SB+ VG 6.93bc 22.47b

F_testl/ *% *%
Year
Year 1 9.09a 32.78a
Year 2 5.76b 12.57b

F-test” o **

Interaction between treatment and year

F-test" ns ns

CV (%) 28.99 27.59

Remark: BGC = Black grain cowpea; SB = Soybean; VG = Vetiver grass
Ve = significantly different at 99% level of confidence, mean within the same column followed by the same letter
indicated no statistical difference using DMRT; ns = not significant.
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Table 2 Effects of soil and water conservation measures on loss of nutrient by sediment and runoff

Sediment (kg/rai) Runoff (kg/rai)
Treatments
N loss P loss K loss OM loss N loss P loss K loss

Sole Tea-oil 0.060a 0.003a 0.015a 1.268a 0.092a 0.022 0.112ab
Tea oil + BGC 0.032b 0.002b 0.011ab 1.072b 0.083a 0.020 0.120a
Tea oil + SB 0.024bc 0.001c 0.008c 0.874c 0.052c 0.014 0.067ab
Tea oil + VG 0.028bc 0.002b 0.010bc 1.070b 0.070b 0.019 0.067ab
Tea oil + BGC + VG 0.023bc 0.001c 0.008c 0.881c 0.051c 0.012 0.052b
Tea oil+ SB+ VG 0.028c 0.001c 0.010bc 0.919c 0.055c 0.014 0.078ab

F_testl/ *% *% *% *% *% ns *
Year
Year 1 0.045a 0.002a 0.014a 1.698a 0.102a 0.030 0.080
Year 2 0.019b 0.001b 0.006b 0.830b 0.058b 0.040 0.085

F_testl/ *% *% *% *% *% * ns
Interaction between treatment and year

F-test” ns ns ns x> ns ns ns

CV (%) 5.82 32.39 25.37 7.07 9.12 21.74 25.12

Remark: BGC = Black grain cowpea; SB = Soybean; VG = Vetiver grass
Vxx = significantly different at 99% level of confidence. * = significantly different at 95% level of confidence, mean within
the same column followed by the same letter indicated no statistical difference using DMRT; ns = not significant.
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Table 3 Effects of soil and water conservation measures on economic value of soil erosion by sediment and

runoff
Economic of sediment (Baht/rai) Economic of runoff (Baht/rai)
Treatments Total
N P K N P K
Sole Tea-oil 6.80a 0.33%a 1.68a 14.67a 4.23a 13.68a 41.39
Tea oil + BGC 3.61b 0.24b 1.21ab 11.91ab 3.53ab 12.98ab 33.48
Tea oil + SB 3.39bc 0.18bc 1.06bc 11.04ab 3.32ab 8.36b 27.35
Tea oil + VG 3.39bc 0.21b 1.12ab 9.97ab 3.24ab 8.59b 26.52
Tea oil + BGC + VG 2.83c 0.16¢ 0.82c 6.03b 3.02ab 6.93b 19.79
Tea oil+ SB+ VG 2.68c 0.15c 0.89c 8.67b 2.08b 7.690 22.16
F_testl/ *% *% *% *% * * _
Year
Year 1 5.47a 0.28a 2.35a 15.34a 4.46a 9.82 37.72
Year 2 2.95b 0.15b 0.97b 6.52b 2.23b 8.6 21.42
F_testl/ *% *% *% *% * ns _

Interaction between treatment and year

F-test" ns ns ns ns ns ns -

CV (%) 6.86 29.22 27.48 7.09 23.68 27.04 -

Remark: BGC = Black grain cowpea; SB = Soybean; VG = Vetiver grass
Ve = significantly different at 99% level of confidence. * = significantly different at 95% level of confidence, mean within
the same column followed by the same letter indicated no statistical difference using DMRT; ns = not significant.
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Table 4 Effects of soil and water conservation measures on chemical properties of soil after experiment.

pH Total N Avail.P Exch.K Exch.Ca Exch.Mg CEC oM
Treatments
(g/ke) (mg/kg)  (mgskg)  (mg/ke) (mg/kg) (cmol/ke) (g/kg)
Sole Tea-oil 5.84b 0.70c 5.20d 2976.05 8008.32 2194.03¢ 19.66ab 41.7b
Tea oil + BGC 5.83b 1.10b 9.82c 3702.31 9613.01 2411.83¢ 18.91a 49.6ab
Tea oil + SB 5.63b 1.00b 12.14bc  3895.89  8946.29 2367.69¢ 19.82ab 44.4ab
Tea oil + VG 6.08a 1.10b 11.78bc  4169.78 9534.6 2492.11c 22.31ab 47.2ab
Tea oil + BGC + VG 5.92a 1.50a 20.01a 494142  11504.08 4249.56a 27.85a 51.2a
Tea oil+ SB+ VG 5.58b 1.50a 15.04b  5018.65 10136.56 2492.11b 21.63ab 50.7a
F-test 1/ *% *% *% ns ns *% *% *¥%
Year
Before experiment 5.57 - 4.92 226.20 438.00 224.4 13.14 26.0
Year 1 5.77 0.90b 9.59b 4268.63 11517.06a  3073.25a 19.11b 41.2b
Year 2 5.86 1.40a 15.07a 3975.07  7730.57b 2504.20b 24.28a 53.1a
Ftest? ns > > ns " * * >

Interaction between treatment and year

F-test" ns ** ** ns ns ** ** **

CV. (%) 4.46 27.88 21.71 24.61 29.53 29.87 29.99 18.95

Remark: BGC = Black grain cowpea; SB = Soybean; VG = Vetiver grass
YV *x = significantly different at 99% level of confidence, mean within the same column followed by the same letter
indicated no statistical difference using DMRT; ns = not significant.
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Table 5 Effects of soil and water conservation measures onphysical properties of soil after experiment

Treatments MC (%) AWCA (%) Bulk density (g/cm?) K lcm/hr) MWD, et (Mmm)
Sole Tea-oil 31.19 18.91 1.16 17.98¢ 6.45¢
Tea oil + BGC 34.01 22.04 1.10 19.98bc 8.54b
Tea oil + SB 33.70 19.11 1.14 20.15bc 9.42ab
Tea oil + VG 34.89 24.34 1.19 20.65ab 8.93ab
Tea oil + BGC + VG 36.18 21.75 1.17 23.07a 10.63a
Tea oil+ SB+ VG 35.51 23.82 1.13 22.54ab 10.23ab
F-test" ns ns ns x> x*
Year
Before experiment 32.00 20.19 1.16 29.20 -
Year 1 34.50 20.65 1.12 16.56b 7.99b
Year 2 33.09 22.68 1.15 24.88a 10.07a
F-test" ns ns ns *x *x

Interaction between treatment and year

F-test? ns ns ns *x ns

CV (%) 14.61 22.16 6.57 25.62 21.55

Remark: BGC = Black grain cowpea; SB = Soybean; VG = Vetiver grass
Vo = significantly different at 99% level of confidence, mean within the same column followed by the same letter
indicated no statistical difference using DMRT; ns = not significant.
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