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SOIL AND WATER LOSSES ON PLOTS WITH DIFFERENT
LAND USE IN THE PHU WIANG WATERSHED

ana ‘Jﬁmﬂﬁlﬂ%gl Mongkon Vannaprasert

atiy naeil’ Udhai Thongmee

ABSTRACT

The runoff and soil loss were collected from the third year at the experimental
plots by the Integrated Development of the Phu Wiang Watershed Project in 1990 on
8—10% slope in the forest reserve of the Phu Wiang Watershed. Forty—five 4 x 20
meter plots were constructed to test three replicate of 15 different land use treatments.
The treatments fall into four categories, forest plantation, cash crop, cash crop with forest
plantation (agroferestry) and control (grass land.) The forest plantation included four
treatmenfs of two tree species and spacings (Eucalyptus camaldulensis and Leucaena leucocephala !
and 4 X 4 and 2 X 8 meters). Cash crops included two treatments, cassava and peanuts. '
Agroforestry included eight treatments representing the two cash crops cambined with the
two different tree species and spacings. The means of soil and water losses in the forest
plantation, cash crops, agroforestry and control were 0.2, 9.6, 5.9 and 0.4 ton/ha and
39.5, 328.9, 293.2 and 55.1 mm., respectively. The soil and water losses showed statistically
significant different.
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Table 1 Average soil loss and runoff on plots with different land use at the Pbu Wiang

watershed in 1988 — 1990.

1988 1589 1990

Treatment soil loss runoff soil loss runoff  soil loss  runoff
(ton/ha) (mm) (ton/ha) (mm) (ton/ha) (mm)

1. Bare soil 74,2 377.7 29.6 294.5 0.4 55.1

2. Cassava 13.4 364.8 14.9 204.4 7.3 316.3

3. Peanut 23.9 362.9 27.4 259.6 11.9 341.6

4. Cassava—FEuc—4x4 7.7 357.4 16.1 234.1 2.4 282.3

5. Peanut —Euc—4x4 13.7 373.4 14.4 213.2 5.1 322.3

6. Cassava—Euc—2x8 14.1 377.6 13.9 251.3 3.4 312.4

7. Peanut—Euc—2x8 23.5 432.6 15.4 266.5 11.5 378.0

8. Cassava—Leu—4 x4 18.3 309.4 10.1 200.4 3.9 188.1

9. Peanut —Teu—4x4 248 425.4 17.1 275.8 6.8 325.8

10. Cassava— Lue—2x8§ 16.9 425.2 14.7 216.4 4.7 240.6
11. Peanut—Leu—2x8 29.4 463.8 18.8 260.0 9.8 295.6
12. Buc—-4x4 1.3 136.9 1.4 51.1 0.4 59.8
13. Leu—4x4 2.0 78.9 0.6 36.0 0.1 15.7
14. Buc—2x8 0.4 78.5 0.8 61.4 0.4 60.0
15. Leu—2%8 2.6 168.0 3.1 80.4 0.1 21.5
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Table 2 Average soil loss and runoff on plots among forest plantation, cash crop, agroforestry

and bare soil in 1988 — 1990,

1988 1989 1990
Treatment soil loss  runoff soil loss runoff soil loss runoff
(ton/ha)  (mm) (ton/ha) (mm) (ton/ha) (mm)
Forest plantation 1.6 115.5 1.5 57.2 0.2 39.5
Cash crop 18.6 363.8 21.1 232.0 9.6 328.9
Agroforestry 18.6 395.6 15.1 239.7 5.9 293.2
Bare soil 74.2 377.7 29.6 294.5 0.4 55.1
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Table 3 ANOVA for soil loss from different land use in 1990.
One — Way Analysis of Variance

Data : SLM 90. Soil — Loss

Level codes : SLM 90. Trtm — No
Labels :

Range test : Conf. Int.

Confidence level : 95

Analysis of variance

Source of variation  Sum of Squares d.f. Mean square F —ratio Sig.level
Between groups 89.75768 14 6.4112626 9.460 0000
Within groups 233.80624 345 .6776993

Total (corrected) 323.56392 339

672 missing value (s) have been excluded.
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Table 4 ANOVA for runoff from different land use in 1990,

One— Way Analysis of Variance

Data : SLM 90. Run — Off

Level codes : SLM 90. Trtm — No

Labels :

Range test : Conf. Int.

Confidence level ; 95

Analysis of variance

Source of variation

Sum of Squares d.f. Mean square F —ratio Sig.level
Between groups 93372.74 14 6669.4816 7.267 0000
Within groups 316614.39 345 917.7229 '
Total (corrected) 409987.14 359
672 missing value (3) have been excluded.
Table 5 Comparison of soil 10ss on plots among 15 treatments in 1990.
Multiple range analysis for SLM 90.Soil — Loss by SLM 90. Trtm —No
Method : 95 Percent Confidence Intervals
Level Count Average Homogeneous Groups Remark
13 24 0111750 * Leu—4x4
15 24 .0148750 * Leu—2x8
14 24 .0398333 * Euc-2x8
1 24 0474917 * Control
12 24 .0541667 * - Beu-—4x4
4 24 3022292 *k Cassava—Euc—4x4
6 24 4269583 ok Cassava—Fuc—2x 8
8 24 4825875 ** Cassava —Leu—4 x4
10 24 5859375 *xx Cassava—Leu—2x8
5 24 6414542 *okok Peanut — Euc—4 x4
9 24 .8519208 wE* Peanut —Leu—4x4
2 24 9088375 A Cassava
11 24 1.2188958 ** Peanut--Leu—2x8
7 24 1.4340042 * Peanut— Euc—2x 8
24 1.4823625 * Peanut
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Table 6 Comparison of runoff on plots among 15 treatments in 1990.
Multiple range analysis for SLM 90.Run — off by SLM 90. Trtm —No

Method : 95 Percent Confidence Intervals

Homogeneous Groups Remark

Level Count Average

13 24 2.083333 * Leu—4x4

15 24 2.687500 * Leu—2x8
1 24 6.883333 ** Control

12 24 7.479167 *k Ecu—4x4

14 24 7.496667 *E Ecu—2x8
8 24 23.525000 ok Cassava—Leu—4x4

10 24 30.079167 ** Cassava—Leu—2x8§
4 24 35.283333 * Cassava— Buc—4 x4

11 24 36.950000 * Peanut—Leu—2%x8
6 24 39.051250 * Cassava—FEuc—2x8
2 24 39.532083 * Cassava
5 24 40.287500 * Peanut —Euc—4x4
9 24 40.729167 * Peanut — Leu—4x4
3 24 42.695833 * Peanut
7 24 47.253333 * Peanut —Euc—2x8
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Table 7 ANCVA for soil loss from forest plantation, cash crop, agroforestry and bare

soil in 1990.

One — Way Analysis of Variance

Data : MAIN 90. Soil

Level codes : MAIN 90, Treatm
Labels :

Range test : Conf. Int.

Confidence level : 95

Analysis of variance

Source of variation  Sum of Squares d.f. Mean square F —ratio Sig.level
Between groups 187.95279 3 62.664264 9.954 L0011
Within groups 81.83822 13 6.295248

Total (corrected) 269.83102 16

0 missing value (s) have been excluded.

Table 8 ANOVA for runoff from forest plantation, cash crop, agroforestry and bare

soil in 1990.

One — Way Analysis of Variance

Data : MAIN 90. Runoff

Level codes : MAIN 90. Treatm
Labels :

Range test : Conf. Int.

Confidence level : 95

Analysis of variance

Source of variation  Sum of Squares d.f. Mean square F—ratio Sig.level
Between groups 270201.52 3 90067.174 43.720 0000
Within groups 26781.01 13 2060.078

Total (corrected) 296982.54 16

0 missing value (s) have been excluded.
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Table 9 Comparison of soil loss on plots among forest plantation, cash crop, agroforestry

and bare soil in 1990.

Multiple range analysis for MAIN 90. Soil by MAIN 90. Treatm

Method : 95 Percent Confidence Intervals

Level Count Average Homogeneous Groups
Forest 4 .2401000 *
Bare soil 3 .3799333 *
Agro. 8 5.9439875 *
Cash crop 2 9.5648000 *

Table 10 Comparison of runeff on plots among forest plantation, cash crop, agroforestry

and bare soil in 1990,

Multiple range analysis for MAIN 90. Runoff by MAIN 90. Treatm

Method : 95 Percent Confidence Intervals

Level Count Average Homogeneous Groups
Forest 4 39.47500 *
Bare soil 3 55.06667 *
Agro. 8 294.27500 : *
Cash crop 2 328.95000 *
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