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Pattrawoot Sripo 2011: Efficiency of Vetiver in Preventing Soil Loss and Soil Carbon
Storage at Vetiver Usage for Forest Development and Campaign Demonstration Center
Unit 2, Sukhothai 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.

92 pages.

Efficiency of vetiver in soil loss prevention and soil carbon storage at Vetiver Usage for
Forest Development and Campaign Demonstration Center Unit 2, Sukhothai province was
investigated using 3 experimental designed with different replications and treatments.
Experiment 1: on 25-30 percent of slope consisting of four 2x2 m replication plots with bare soil
(control), 1 row in the middle and 2 row with 1.5 m vertical interval. Experiment 2: on 10-15
percent of slope was designed as two 4x20 m replication plots as bare soil, 2 m vertical interval
and 4 m vertical interval. Experiment 3: on 0-5 percent of slope consistionly of one 2x10 m plot
with bare soil, 5, 10, 15, 20 and 25 cm respectively with 4 m vertical interval of all treatments.
The investigation was carried out in the rainy season during May-October 2010. The results
showed that the maximum soil loss was occurred on bare soil plot in all experimental designs
which could be classified as severe and extremely severe soil erosion rate according to the Land
Development Department. In experiment 1, the minimum soil loss was in 2 row vetiver plot
(42.50 ton/ha/yr) with the maximum efficiency of 92.9 percent. For experiment 2, the minimum
soil loss was occurred in the 2 meter vertical interval of vetiver plot at 5.39 ton/ha/yr with the
maximum efficiency was 98.3 percent. In experiment 3, the minimum soil loss was found in 5 cm
spacing plot (0.50 ton/ha/yr) with the same maximum efficiency (99.6 percent). Regarding soil
carbon storage, it was found that soil organic carbon at 0-15 cm on bare soil plot trends to decrease
in all experiments. For those vetiver plots, soil organic carbon trends to increase in nearly all

methods.

Student’s signature Thesis Advisor’s signature
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v 9
MaRuInd 1 Ysuanielu nazdsunaazneuveslasialar (lasauaw)

A
gﬂgmumimaam 1

oo smady  YSuaeznou oo Uy Usununznou
un un
(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 9.54 19/8/53 32.41 1.36
16/5/53 36.8 6.05 23/8/53 16.36 1.39
8/6/53 31.81 5.83 27/8/53 18.78 2.04
9/6/53 66.43 27.68 30/8/53 106.02 83.28
21/6/53 21.39 5.53 2/9/53 23.63 11.70
23/6/53 14.24 1.51 3/9/53 28.78 24.70
29/6/53 37.75 4.80 8/9/53 63.67 54.50
1/7/53 106.02 20.91 10/9/53 43.01 4.71
2/7/53 60.58 6.34 13/9/53 45.13 13.51
9/7/53 2272 14.77 14/9/53 85.11 86.09
15/7/53 30.59 1.48 17/9/53 16.96 10.00
20/7/53 37.26 15.59 23/9/53 22.41 2.48
21/7/53 12.12 1.51 2/10/53 30.59 9.88
29/7/53 48.46 4.01 12/10/53 20.90 2.58
31/7/53 12.42 2.23 13/10/53 4241 29.70
3/8/53 33.32 5.58 14/10/53 8.78 2.79
4/8/53 39.38 11.30 15/10/53 19.99 8.00
6/8/53 39.38 5.95 18/10/53 55.13 19.06
12/8/53 62.09 3.64 19/10/53 36.35 13.87
17/8/53 32.71 3.77 20/10/53 39.38 3.54
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M3wInT 2 USunanieu uazlSunaegnouveanlasignun 1 uad

A
gﬂgmumimaam 1

oo YT 5nunznou Lo Usnadu Usununznou
un un
(mm.) (ton/ha.) (mm.) (ton/ha.)
1/5/53 39.37 1.71 19/8/53 32.41 0.42
16/5/53 36.8 2.96 23/8/53 16.36 0.44
8/6/53 31.81 1.58 27/8/53 18.78 1.00
9/6/53 66.43 9.00 30/8/53 106.02 42.86
21/6/53 21.39 1.40 2/9/53 23.63 3.66
23/6/53 14.24 0.41 3/9/53 28.78 3.69
29/6/53 3775 1.57 8/9/53 63.67 11.16
1/7/53 106.02 13.23 10/9/53 43.01 2.18
2/7/53 60.58 3.87 13/9/53 45.13 5.09
9/7/53 2272 6.00 14/9/53 85.11 34.35
15/7/53  30.59 0.52 17/9/53 16.96 1.62
20/7/53  37.26 1.91 23/9/53 22.41 0.36
21/7/53 12.12 0.11 2/10/53 30.59 2.93
29/7/53  48.46 2.14 12/10/53  20.90 0.58
31/7/53 12.42 0.58 13/10/53  42.41 3.07
3/8/53 33.32 0.90 14/10/53 8.78 0.27
4/8/53 39.38 1.54 15/10/53  19.99 1.05
6/8/53 39.38 1.61 18/10/53  55.13 2.97
12/8/53  62.09 1.01 19/10/53  36.35 2.12

17/8/53 32.71 0.81 20/10/53 39.38 0.28
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M3wuINi 3 Usinanidu nazilSinaezneuveunlasilgnudn 2 a7

A
gﬂgmumimaam 1
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oo YT 5nunznou Lo Usnadu Usununznou
un un
(mm.) (ton/ha.) (mm.) (ton/ha.)
1/5/53 39.37 0.21 19/8/53 32.41 0.07
16/5/53 36.8 0.29 23/8/53 16.36 0.09
8/6/53 31.81 0.07 27/8/53 18.78 0.18
9/6/53 66.43 0.57 30/8/53 106.02 10.17
21/6/53 21.39 0.00 2/9/53 23.63 0.48
23/6/53 14.24 0.00 3/9/53 28.78 0.85
29/6/53 3775 0.00 8/9/53 63.67 2.54
1/7/53 106.02 4.14 10/9/53 43.01 0.64
2/7/53 60.58 1.05 13/9/53 45.13 1.42
9/7/53 2272 0.57 14/9/53 85.11 12.59
15/7/53  30.59 0.06 17/9/53 16.96 0.44
20/7/53  37.26 0.26 23/9/53 22.41 0.08
21/7/53 12.12 0.02 2/10/53 30.59 0.97
29/7/53  48.46 0.47 12/10/53  20.90 0.11
31/7/53 12.42 0.13 13/10/53  42.41 0.97
3/8/53 33.32 0.25 14/10/53 8.78 0.07
4/8/53 39.38 0.65 15/10/53  19.99 0.31
6/8/53 39.38 0.29 18/10/53  55.13 0.60
12/8/53  62.09 0.29 19/10/53  36.35 0.32
17/8/53 3271 0.21 20/10/53  39.38 0.10
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v 9
MR 4 Ysunanielu tazdsunaazneuveslasiular (lasauaw)

A
gﬂgmumimaam 2

oo sy Usnuaznou oo sl UTnuaznou
un ui
(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 1.81 19/8/53 32.41 4.01
16/5/53 36.80 1.08 23/8/53 16.36 2.06
8/6/53 31.81 3.72 27/8/53 18.78 2.83
9/6/53 66.43 14.02 30/8/53 106.02 35.78
21/6/53 21.39 3.19 2/9/53 23.63 4.36
23/6/53 14.24 0.00 3/9/53 28.78 6.71
29/6/53  37.75 2.25 8/9/53 63.67 13.94
1/7/53  106.02 10.66 10/9/53 43.01 6.77
2/7/53 60.58 5.56 13/9/53 45.13 6.41
9/7/53 22.72 20.89 14/9/53 85.11 26.19
15/7/53  30.59 1.01 17/9/53 16.96 7.11
20/7/53  37.26 8.60 23/9/53 2241 2.60
21/7/53 12,12 2.09 2/10/53 30.59 4.97
29/7/53  48.46 5.95 12/10/53  20.90 0.77
31/7/53  12.42 0.15 13/10/53  42.41 7.07
3/8/53 33.32 4.29 14/10/53 8.78 -
4/8/53 39.38 13.28 15/10/53  19.99 4.98
6/8/53 39.38 10.56 18/10/53  55.13 8.69
12/8/53  62.09 5.87 19/10/53  36.35 5.28
17/8/53  32.71 1.67 20/10/53 3938 3.86
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oo sy Usnuaznou oo sl UTnuaznou
un ui
(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.06 19/8/53 32.41 0.01
16/5/53 36.8 0.01 23/8/53 16.36 0.02
8/6/53 31.81 0.03 27/8/53 18.78 0.00
9/6/53 66.43 0.21 30/8/53 106.02 0.80
21/6/53 21.39 0.07 2/9/53 23.63 0.05
23/6/53 14.24 0.00 3/9/53 28.78 0.28
29/6/53  37.75 0.04 8/9/53 63.67 0.02
1/7/53  106.02 0.40 10/9/53 43.01 0.01
2/7/53 60.58 0.13 13/9/53 45.13 0.12
9/7/53 22.72 0.35 14/9/53 85.11 1.49
15/7/53  30.59 0.02 17/9/53 16.96 0.03
20/7/53  37.26 0.07 23/9/53 2241 0.05
21/7/53 12,12 0.01 2/10/53 30.59 0.01
29/7/53  48.46 0.24 12/10/53  20.90 0.01
31/7/53  12.42 0.00 13/10/53  42.41 0.23
3/8/53 33.32 0.11 14/10/53 8.78 -
4/8/53 39.38 0.05 15/10/53  19.99 0.01
6/8/53 39.38 0.12 18/10/53  55.13 0.08
12/8/53  62.09 0.08 19/10/53  36.35 0.06
17/8/53  32.71 0.01 20/10/53 3938 0.12
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o Ysnalu 5nunznou C oo Usnad Usununznou
un un
(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.21 19/8/53 32.41 0.04
16/5/53 36.80 0.10 23/8/53 16.36 0.03
8/6/53 31.81 0.41 27/8/53 18.78 0.11
9/6/53 66.43 0.69 30/8/53 106.02 4.07
21/6/53 21.39 0.12 2/9/53 23.63 0.12
23/6/53 14.24 4 3/9/53 28.78 0.51
29/6/53 37.75 0.25 8/9/53 63.67 0.35
1/7/53 106.02 1.49 10/9/53 43.01 0.16
2/7/53 60.58 0.69 13/9/53 45.13 1.09
9/7/53 22.72 0.93 14/9/53 85.11 4.97
15/7/53 30.59 0.05 17/9/53 16.96 0.09
20/7/53 37.26 0.26 23/9/53 22.41 0.10
21/7/53 12.12 0.02 2/10/53 30.59 0.62
29/7/53 48.46 0.98 12/10/53 20.90 0.03
31/7/53 12.42 - 13/10/53 42.41 0.50
3/8/53 33.32 0.25 14/10/53 8.78 -
4/8/53 39.38 0.37 15/10/53 19.99 0.09
6/8/53 39.38 0.31 18/10/53 55.13 0.22
12/8/53 62.09 0.14 19/10/53 36.35 0.15
17/8/53 32.71 0.04 20/10/53 39.38 0.25
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R EE G LAY 5ununznou oo Uy Usununznou
un un
(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.602 19/8/53 32.41 1.339
16/5/53 36.8 0.455 23/8/53 16.36 0.437
8/6/53 31.81 0.522 27/8/53 18.78 0.619
9/6/53 66.43 2.471 30/8/53 106.02 6.527
21/6/53 21.39 0.110 2/9/53 23.63 0.570
23/6/53 14.24 0.136 3/9/53 28.78 0.739
29/6/53 37.75 1.054 8/9/53 63.67 2.763
1/7/53 106.02 5.664 10/9/53 43.01 1.450
2/7/53 60.58 2.749 13/9/53 45.13 1.309
9/7/53 22.72 0.876 14/9/53 85.11 4.599
15/7/53 30.59 0.788 17/9/53 16.96 0.231
20/7/53 37.26 1.325 23/9/53 22.41 -

21/7/53 12.12 0.458 2/10/53 30.59 0.267
29/7/53 48.46 1.809 12/10/53 20.90 -

31/7/53 12.42 0.424 13/10/53 42.41 1.027
3/8/53 33.32 1.271 14/10/53 8.78 -

4/8/53 39.38 1.613 15/10/53 19.99 0.430
6/8/53 39.38 1.491 18/10/53 55.13 1.567
12/8/53 62.09 2.562 19/10/53 36.35 0.603
17/8/53 32.71 0.721 20/10/53 39.38 0.606




83

d‘ a 3’ a A ] '
A1 NHUINN 8 Usuanielu uaz‘ﬂsmmmﬂaumamﬂmﬂgmwlﬂummm TITYSHNITNIN

Au 5 wuAas JuUUMINAaeLh 3
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un un
(mm.) (ton/ha.) (mm.) (ton/ha.)
1/5/53 39.37 0.000 19/8/53 32.41 0.006
16/5/53 36.8 0.000 23/8/53 16.36 -
8/6/53 31.81 > 27/8/53 18.78 -
9/6/53 66.43 0.007 30/8/53 106.02 0.129
21/6/53 21.39 = 2/9/53 23.63 -
23/6/53 14.24 2 3/9/53 28.78 -
29/6/53 37.75 0.003 8/9/53 63.67 0.038
1/7/53 106.02 0.036 10/9/53 43.01 0.016
2/7/53 60.58 0.014 13/9/53 45.13 0.016
9/7/53 2272 - 14/9/53 85.11 0.103
15/7/53 30.59 - 17/9/53 16.96 -
20/7/53 37.26 0.007 23/9/53 22.41 -
21/7/53 12.12 - 2/10/53 30.59 -
29/7/53 48.46 0.021 12/10/53 20.90 -
31/7/53 12.42 - 13/10/53 42.41 0.002
3/8/53 33.32 - 14/10/53 8.78 -
4/8/53 39.38 0.012 15/10/53 19.99 -
6/8/53 39.38 0.014 18/10/53 55.13 0.013
12/8/53 62.09 0.060 19/10/53 36.35 0.001
17/8/53 32.71 - 20/10/53 39.38 0.001
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(mm.) (ton/ha.) (mm.) (ton/ha.)
1/5/53 39.37 0.014 19/8/53 32.41 0.010
16/5/53 36.8 0.021 23/8/53 16.36 0.000
8/6/53 31.81 0.008 27/8/53 18.78 0.003
9/6/53 66.43 0.057 30/8/53 106.02 0.323
21/6/53 21.39 0.000 2/9/53 23.63 0.002
23/6/53 14.24 0.000 3/9/53 28.78 0.003
29/6/53 37.75 0.008 8/9/53 63.67 0.076
1/7/53 106.02 0.133 10/9/53 43.01 0.024
2/7/53 60.58 0.055 13/9/53 45.13 0.014
9/7/53 2272 0.000 14/9/53 85.11 0.161
15/7/53 30.59 0.001 17/9/53 16.96 0.000
20/7/53 37.26 0.017 23/9/53 22.41 0.000
21/7/53 12.12 0.000 2/10/53 30.59 0.000
29/7/53 48.46 0.036 12/10/53 20.90 0.000
31/7/53 12.42 0.000 13/10/53 42.41 0.023
3/8/53 33.32 0.018 14/10/53 8.78 0.000
4/8/53 39.38 0.043 15/10/53 19.99 0.001
6/8/53 39.38 0.029 18/10/53 55.13 0.050
12/8/53 62.09 0.061 19/10/53 36.35 0.004
17/8/53 32.71 0.000 20/10/53 39.38 0.008
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(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.047 19/8/53 32.41 0.055
16/5/53 36.8 0.043 23/8/53 16.36 0.009
8/6/53 31.81 0.020 27/8/53 18.78 0.034
9/6/53 66.43 0.116 30/8/53 106.02 0.688
21/6/53 21.39 0.000 2/9/53 23.63 0.006
23/6/53 14.24 0.000 3/9/53 28.78 0.019
29/6/53 37.75 0.015 8/9/53 63.67 0.109
1/7/53 106.02 0.199 10/9/53 43.01 0.043
2/7/53 60.58 0.084 13/9/53 45.13 0.031
9/7/53 2272 0.015 14/9/53 85.11 0.342
15/7/53 30.59 0.009 17/9/53 16.96 0.002
20/7/53 37.26 0.060 23/9/53 22.41 -
21/7/53 12.12 0.008 2/10/53 30.59 0.000
29/7/53 48.46 0.106 12/10/53 20.90 0.000
31/7/53 12.42 0.010 13/10/53 42.41 0.054
3/8/53 33.32 0.043 14/10/53 8.78 0.000
4/8/53 39.38 0.091 15/10/53 19.99 0.008
6/8/53 39.38 0.048 18/10/53 55.13 0.107
12/8/53 62.09 0.146 19/10/53 36.35 0.023
17/8/53 32.71 0.018 20/10/53 39.38 0.037




v Y H
M3wni 11 USunaniey vazlSinaegnouvealaslgnudnuodned ssezng

1 9 a d‘
TENINAU 20 LHUANANT gﬂgmumimamm 3

86

o Usnanlu 5ununznou oo Uy Usununznou
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(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.244 19/8/53 32.41 0.195
16/5/53 36.8 0.210 23/8/53 16.36 0.062
8/6/53 31.81 0.130 27/8/53 18.78 0.170
9/6/53 66.43 0.382 30/8/53 106.02 1.144
21/6/53 21.39 0.000 2/9/53 23.63 0.138
23/6/53 14.24 0.000 3/9/53 28.78 0.202
29/6/53 37.75 0.134 8/9/53 63.67 0.467
1/7/53 106.02 0.658 10/9/53 43.01 0.166
2/7/53 60.58 0.431 13/9/53 45.13 0.121
9/7/53 2272 0.151 14/9/53 85.11 0.771
15/7/53 30.59 0.174 17/9/53 16.96 0.057
20/7/53 37.26 0.226 23/9/53 22.41 -
21/7/53 12.12 0.063 2/10/53 30.59 0.000
29/7/53 48.46 0.374 12/10/53 20.90 -
31/7/53 12.42 0.079 13/10/53 42.41 0.137
3/8/53 33.32 0.188 14/10/53 8.78 -
4/8/53 39.38 0.305 15/10/53 19.99 0.010
6/8/53 39.38 0.186 18/10/53 55.13 0.141
12/8/53 62.09 0.336 19/10/53 36.35 0.062
17/8/53 32.71 0.203 20/10/53 39.38 0.073
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(mm.) (ton/ha.) (mm.) (ton/ha.)

1/5/53 39.37 0.287 19/8/53 32.41 0.214
16/5/53 36.8 0.248 23/8/53 16.36 0.054
8/6/53 31.81 0.156 27/8/53 18.78 0.223
9/6/53 66.43 0.427 30/8/53 106.02 1.272
21/6/53 21.39 0.000 2/9/53 23.63 0.161
23/6/53 14.24 0.000 3/9/53 28.78 0.257
29/6/53 37.75 0.219 8/9/53 63.67 0.525
1/7/53 106.02 0.761 10/9/53 43.01 0.173
2/7/53 60.58 0.505 13/9/53 45.13 0.141
9/7/53 2272 0.187 14/9/53 85.11 0.829
15/7/53 30.59 0.214 17/9/53 16.96 0.086
20/7/53 37.26 0.253 23/9/53 22.41 -
21/7/53 12.12 0.090 2/10/53 30.59 0.000
29/7/53 48.46 0.447 12/10/53 20.90 -
31/7/53 12.42 0.087 13/10/53 42.41 0.141
3/7/53 33.32 0.193 14/10/53 8.78 -
4/7/53 39.38 0.436 15/10/53 19.99 0.014
6/8/53 39.38 0.208 18/10/53 55.13 0.172
12/8/53 62.09 0.383 19/10/53 36.35 0.037
17/8/53 32.71 0.227 20/10/53 39.38 0.063
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Groups Count Sum Average  Variance
N1 190 7 498.4 71.2 45.933
ueln 2 a1 7 650.1 92.8 18.999
Source of Variation SS df MS F P-value F crit
Between Groups 1643.77 1 1643.77 50.630 1.221E-05 4.747
Within Groups 389.59 12 32.46
Total 2033.37 13
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MINHUIN 14 NM3BATIEHAINNNNTU59U (ANOVA) ¥e331 DN naased 2

Groups Count Sum Average  Variance
VI =213 / 688 98.2 0.164
VI =417 7 650.3 92.9 4.743
Source of Variation SS df MS F P-value F crit
Between Groups 101.52 1 101.52 41.368  3.246E-05 4.747
Within Groups 29.44 12 2.45
Total 130.96 13
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Groups Count Sum Average Variance
5 IHUAINAT 7 697.5 99.6 0.096
10 EEUAIAT 7 688.8 98.4 0.703
15 [EUAIAT 7 672.2 96.0 5.482
20 EFUAIAT 7 555.3 79.3 135.409
25 [EUAIAT 7 5412 77.3 188.718
Source of Variation SS df MS F P-value F crit
Between Groups 3322.15 4 830.54 12.568 4.028E-06 2.690
Within Groups 1982.45 30 66.08
Total 5304.61 34
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