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Putthaporn Sangkham 2010: Investigation on Soil, Water and Nutrient Loss from Erosion Plot
Using Rainfall Simulator at Mae Thang Subwatershed, Phrae Province. Master of Science
(Watershed and Environmental Management), Major Field: Watershed and Environmental Management,

Department of Conservation. Thesis Advisor: Assistant Professor Somnimirt Pukngam, Ph.D. 97 pages.

Investigation on soil, water and nutrient loss from erosion plot using rainfall simulator at Mae
Thang Subwatershed, Phrae province was carried out during April to October 2008. Completely randomized
design experiment plot (CRD) was seted up on slope 15 percent of area and divided to 5 different of growth
stages, i.e., pre-planting stage, initial stage, vegetative stage, harvest stage and post-harvest stage with 3
replications in the simple plots size 1x4 m. The main objective of this research was to determine soil, water

and nutrient loss from erosion plots.

The surface runoff and soil loss were measured throughout cropping period in each experimental
plots namely bare soil plot, traditional maize plot, maize obstruct the slope in rows without ploughing plot,
traditional soybean plot and soybean obstruct the slope in rows without ploughing plot. The surface runoff
was 88.994, 48.489, 34.855, 46.467 and 169.744 m’ and soil loss was 25.900, 6.350, 3.825, 3.850 and 4.000

kg. respectively.

The nutrient loss measured throughout cropping period in each of the respectively afforementioned
indicated that the nitrogen in surface runoff loss was 28,815.222, 9,491.675, 1,540.547, 2,363.310 and
11,499.937 g.N respectively. Nitrogen in sediment loss was 77.308, 22.828, 17.205, 15.315 and 14.915 g.N
respectively. Phosphorus in surface runoff loss was 191.498, 143.319, 84.000, 85.967 and 390.22 g.P
respectively. Phosphorus in sediment loss was 30.619, 7.709, 8.261, 5.083 and 6.171 g.P respectively.
Potassium in surface runoff loss was 2,744.990, 174.379, 123.227, 2,341.398 and 5,526.104 g.K respectively.

Potassium in sediment loss was 155.819, 50.616, 39.859, 38.565 and 42.926 g.K respectively.

Student’s signature Thesis Advisor’s signature
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Using Rainfall Simulator at Mae Thang Subwatershed, Phrae Province
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(mm) (min) (mm/hr) (cm/hr) (m-ton/ha-cm) (m-ton/ha) (m-ton/ha)
iSEJ%ﬂ'?J‘L!‘]JQﬂ 06/05/2008 43.00 108 23.89 2.39 243.96 1049.03 2.51
23/05/2008 13.00 30 26.00 4.50 247.23 321.40 14.46
s2ovduson 28/06/2008 15.00 84 10.71 2.00 212.97 319.45 6.39
30/06/2008 22.00 174 7.59 2.00 199.62 439.17 8.78
09/07/2008 19.00 42 27.14 3.00 248.90 472.90 14.19
14/07/2008 34.00 114 17.89 4.00 232.79 791.49 31.66
ssoziflnnSyfiuil 21072008 12.50 78 9.62 1.00 208.78 260.98 2.61
22/07/2008 24.00 78 18.46 3.50 234.00 561.59 19.66
02/08/2008 25.50 96 15.94 1.00 228.32 582.20 5.82
02/09/2008 29.00 96 18.13 7.00 233.29 676.53 47.36
06/09/2008 25.50 132 11.59 4.50 216.01 550.82 24.79
07/09/2008 18.50 96 11.56 2.00 215.91 399.44 7.99
10/09/2008 37.00 96 23.13 4.50 242.70 898.00 40.41
i&’ﬂzlﬁﬂlﬁlﬂ? 13/09/2008 49.50 162 18.33 3.00 233.73 1156.96 34.71
iSﬂ%ﬁﬁQLﬁ‘ULﬁﬂ’J 23/10/2008 24.50 72 20.42 3.50 237.89 582.83 11.90
02/11/2008 50.25 144 20.94 3.00 238.86 1200.28 25.13
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srarmMInTaa In G KE E EL, KE>1 AL
(min) (mm/hr) (m-ton/ha-cm) (m-ton/ha)  (m-ton/ha)  (m-ton/ha) (cmz/hr)
szeznoulgn 1 30.00 56.43 277.13 782.23 44.28 2.77 15.97
szaznoulgn 2 30.00 68.32 284.54 972.23 66.55 2.85 23.38
52OzAUBOU 1 24.00 64.57 282.39 729.43 47.11 2.82 16.68
52OTAUBOU 2 30.00 53.56 275.15 737.01 39.53 275 14.36
sevgfitlnnsyfui 1 30.00 58.99 278.83 822.91 48.75 2.79 17.47
spogiinms i 2 29.00 63.85 281.75 870.77 56.28 2.82 19.92
szezfuRm 1 30.00 63.03 281.39 887.29 56.17 2.81 19.94
szezfuR 2 30.00 63.03 281.39 887.29 56.17 2.81 19.94
szoznduRufien 1 30.00 64.27 282.12 907.16 58.63 2.82 2075
szvznduRufe 2 30.00 62.08 280.83 871.97 54.26 2.81 19.31
59U - - - 2805.52 8468.29 527.71 28.06 187.71
mag - - 61.81 280.55 846.83 52.77 2.81 18.77
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S a
AR
Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
RUNOFF Equal variances
3.797 .087 926 8 382 8.10100 8.751462 -12.079909  28.281909
assumed
Equal variances
926 6.022 .390 8.10100 8.751462 -13.293816  29.495816

not assumed
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Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error  95% Confidence Interval of
F Sig. t df Sig. (2-tailed) Difference  Difference the Difference
Lower Upper

RUNOFF Equal variances

6.649 .033 1.298 8 230 10.82780 8.340558 -8.405561 30.061161

assumed

Equal variances

1.298 5.210 249 10.82780 8.340558  -10.355407 32.011007

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
RUNOFF Equal variances
3.478 .099 965 8 363 8.50540 8.810524 -11.811704  28.822504
assumed
Equal variances
965 6.131 371 8.50540 8.810524 -12.941596  29.952396
not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

RUNOFF Equal variances

7.443 .026 -1.008 8 .343 -16.14980 16.017850 -53.087029  20.787429
assumed

Equal variances

-1.008 6.243 351 -16.14980 16.017850 -54.976699  22.677099

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
RUNOFF Equal variances
128 729 .343 8 740 .00380 011074 -.021737 .029337
assumed
Equal variances
343 7.273 741 .00380 011074 -.022188 .029788

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
RUNOFF Equal variances
16.927 .003 -2.651 8 .029 -28.18240 10.629130 -52.693217  -3.671583
assumed
Equal variances
-2.651 4.000 .057 -28.18240 10.629130 -57.693578 1.328778

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

RUNOFF Equal variances

6.107 .039 -3.654 8 .006 -25.94960 7.101684 -42.326114  -9.573086
assumed

Equal variances

-3.654 4.000 .022 -25.94960 7.101684 -45.667012  -6.232188

not assumed
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Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error  95% Confidence Interval of
F Sig. t df Sig. (2-tailed) Difference Difference the Difference
Lower Upper

RUNOFF Equal variances

6.890 .030 -3.122 8 .014 -23.33140 7.474305 -40.567178 -6.095622

assumed

Equal variances

-3.122 4.000 .035 -23.33140 7.474305 -44.083373 -2.579427

not assumed
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Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

RUNOFF Equal variances

1.514 253 538 8 .605 2.72680 5.067153 -8.958076 14.411676
assumed

Equal variances

538 7.443 .606 2.72680 5.067153 -9.112015 14.565615

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

RUNOFF Equal variances

23.789 .001 -1.686 8 130 -24.65520 14.619162 -58.367048 9.056648
assumed

Equal variances

-1.686 4.703 156 -24.65520 14.619162 -62.960233  13.649833

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

1.334 281 4.458 8 .002 3.91000 877133 1.887327 5.932673
assumed

Equal variances

4.458 5.708 .005 3.91000 877133 1.736810 6.083190

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.556 477 9.889 8 .000 4.41500 446444 3.385498 5.444502
assumed

Equal variances

9.889 6.830 .000 4.41500 446444 3.353981 5.476019

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.087 775 8.427 8 .000 4.41000 523319 3.203225 5.616775
assumed

Equal variances

8.427 7.993 .000 4.41000 523319 3.203048 5.616952

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.007 935 8.438 8 .000 4.38000 519098 3.182958 5.577042
assumed

Equal variances

8.438 7.983 .000 4.38000 519098 3.182521 5.577479

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. ¢ df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

467 514 -.524 8 614 -.69000 1.316767 -3.726470 2.346470
assumed

Equal variances

-.524 7.899 .615 -.69000 1.316767 -3.733234 2.353234

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.006 .940 .838 8 426 1.05000 1.253365 -1.840266 3.940266
assumed

Equal variances

838 7.996 427 1.05000 1.253365 -1.840488 3.940488

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.081 783 1.093 8 .306 1.25000 1.143154 -1.386117 3.886117
assumed

Equal variances

1.093 7.757 .307 1.25000 1.143154 -1.400539 3.900539

not assumed
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Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

.081 783 810 8 441 1.08000 1.332878 -1.993621 4.153621

assumed

Equal variances

810 7.858 442 1.08000 1.332878 -2.003301 4.163301

not assumed
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Levene's Test for Equality

of Variances t-test for Equality of Means
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
SOIL Equal variances
1.176 310 573 8 582 .50000 872597 -1.512212 2.512212
assumed
Equal variances
S3 5.620 .589 .50000 872597 -1.670653 2.670653

not assumed
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Levene's Test for Equality

t-test for Equality of Means

of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper

SOIL Equal variances

2.471 155 .609 8 559 .50500 828779 -1.406168 2.416168
assumed

Equal variances

.609 4,737 .570 .50500 828779 -1.661490 2.671490

not assumed
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Levene's Test for Equality t-test for Equality of Means
of Variances
Mean Std. Error 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Difference Difference of the Difference
Lower Upper
SOIL Equal variances
173 .689 -.059 8 955 -.03000 511395 -1.209279 1.149279
assumed
Equal variances
-.059 7.998 955 -.03000 511395 -1.209337 1.149337

not assumed
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