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Soil Erosion, Nutrient Balance and Economic Value
of Various Soil and Water Conservation Methods
and Farmer’s Perspective after Transfer the Knowledge of Soil
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Abstract

The experiment was to study soil erosion, soil nitrogen balance and economic value of planting maize on
sloping land with various soil and water conservation methods compared to planting maize according to farmer
practice. The field experiment was conducted at Bo Moung Noi Village, Sang Pa Sub-district, Nahaw District, Loei
Province and data were collected for 3 years from 2003 to 2005. The experiment was carried out as RCBD with two
replications. The treatments comprised of 1) planting maize as farmer practice 2) planting maize in contour rows
between five 1-m wide barriers of vetiver grass 3) planting maize in contour rows between five 1-m wide barriers
of ruzi grass and mango trees were planted in the middle of the grass strips 4) planting maize in contour rows
between five 1-m wide of Leucaena hedge and 5) planting maize in contour rows between five 1-m wide barriers
of ruzi grass and papaya trees were planted in the middle of the grass strips. All treatments were applied with
chemical fertilizer of 61 kg N ha' plus 14 kg P ha™. After wards transfer the knowledge of soil and water
conservation systems to farmers in order to study the farmer’s perspectives on the acceptance of transferred soil and
water conservation systems on sloping land. The results indicated that planting maize in contour rows between
barriers of ruzi grass and papaya trees was the most effective in reducing soil eresion surface runoff including
maintained positive soil nitrogen balance whereas planting maize according to farmer practice was the least
effective. Economic value of 5 methods of maize planting was found. Planting maize in contour rows between
barriers of ruzi grass and papaya trees provided highest economic value throughout 3 years of the experiment.
Whereas planting maize according to farmer practice gave high economic value only for the first 2 years of the
experiment. In the treatments of planting maize in contour rows between barriers of vetiver grass, planning maize in

contour rows between barriers of ruzi grass with mango trees and planting maize in contour rows between
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Leucaena hedge provided lesser income than the investment in the first year but more profit in the 2™ and 3" years.
The analysis of showed that the farmers had gain the understanding in soil and water conservation system. And they

preferred and the method of planting maize in contour rows between barriers of ruzi grass and papaya trees.

Keywords: Conservation, economic value, maize.
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Table 1 5 methods of planting maize used in the experiment.

Methods of soil and water conservation

Field crop” Soil cover crop

1
2

) Farmer practice (FP)
)

3) Mango planted on ruzi grass strip” (MS)
)
)

Vetiver grass (VS)

4) Leucaena hedge (LS)
5) Papaya planted on ruzi grass strip” (PS)

Maize Jack bean
Maize Jack bean
Maize Jack bean
Maize Jack bean
Maize Jack bean

Y Maize is grown across the slope, jack beam is grown in all treatments as relay cropping for 1 month preceded
growing maize and their biomass are used as soil cover.

2IMango (Mangifera irdica L.) omd papaya (Carica papaya Linn.) varieties are planted namely Chok Anan and

Kae Dam respectively.
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Fig. 1 Soil loss in 5 methods of planting Fig. 2 Surface runoff in 5 methods of planting
maize in the 1%, 2" and 3™ years. maize in the 1%, 2"’ and 3™ years.
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Fig. 3 Nitrogen balance of 5 methods of Fig. 4 Nitrogen balance of 5 methods of

planting maize in the 1% year. planting maize in the 2" year.
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Fig. 5 Nitrogen balance of 5 methods of planting maize in the 3" year.
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Table 2 Present value cost of 5 methods of planting maize.

Cropping  The 1" cropped year The 2" cropped year The 3™ cropped year
systems Material Labour Total Material Labour Total Material Labour Total
input input input input input input

Farmer pr. 1,303.00 975.00 2,278.00 1,303.00 975.00 2,278.00 1,303.00 975.00 2,278.00
Vetiver gr. 1,245.90 1,210.00 245590 1,04550 1,060.00 2,105.50 1,045.50 1,060.00 2,105.50
Ruzi +

7,713.50 1,360.00 9,073.50 1,045,560 1,060.00 2,105.50 1,045.50 1,060.00 2,105.50
Mango
Leucae. h. 1,060.50 1,210.00 2270.50 1,045.50 1,060.00 2,105.50 1,045.50 1,060.00 2,105.50
Ruzi +
Papaya 2,393.50 1,360.00 3,7563.50 1,045.50 1,060.00 2,105.50 1,045.50 1,060.00 2,105.50

Unit Bath/rai
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Table 3 Present value benefit of 5 methods of planting maize.
The 1" cropped year The 2™ cropped year The 3™ cropped year
Cropping
systems Yield Value Yield Value Yield Value
(kg./rai) (Baht/rai) (kg./rai)  (Baht/rai) (kg./rai) (Baht/rai)
Farmer pr. Maize 516.15 2,580.75 762.24 3,811.20 907.49 4,537.45
Vetiver gr. Maize 465.06 2,325.30 617.44 3,087.20 623.06 3,115.30
Ruzi + Mango Maize 435.86 2,179.30 653.28 3,266.40 668.32 3,341.60
Mango - - - - 97.09 1,941.80
Sum - 2,179.30 - 3,266.40 - 5,283.40
Leucae. h. Maize 362.36 1,811.80 623.04 3,115.20 679.78 3,398.90
Ruzi + Papaya Maize 393.71 1,968.55 617.44 3,087.20 643.39 3,216.95
Papaya 1,795.50  5,386.50 1,795.50  5,386.50 1,795.50  5,386.50
Sum - 7,355.30 - 8,473.30 - 8,603.70

Remark prices for maize, papaya and mango = 5, 3 uag 20 Baht/kg, respectively.
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11m/15 udIAY (Table 3)
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Table 4 Net present value of 5 methods of planting maize.

Cropping

systems Farmer pr. Vetiver gr. Ruzi + Mango Leucae. h. Ruzi + Papaya
Year 1 302.8 -54.7 -6818.3 -382.5 3677.8
Year 2 1533.6 1058.1 1236.5 1085.7 6443.8
Year 3 2259.2 1085.7 3253.9 1369.7 6574.2
Mean 1365.2 696.3 -775.8 690.9 5565.2
Unit Baht/rai

Table 5 Benefit-cast ratio of 5 methods of planting maize.

Cropping

systems Farmer pr. Vetiver gr. Ruzi + Mango Leucae. h. Ruzi + Papaya
Year 1 1.13 0.98 0.24 0.83 2.00
Year 2 1.67 1.52 1.61 1.53 4.18
Year 3 1.99 1.53 2.60 1.67 4.24
Mean 1.59 1.34 1.48 1.34 3.47
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Table 6 Farmer’s knowledge about soil and

water conservation systems.

Table 7 Farmer’s perspectives on soil and water

conservation systems.

Farmer's knowledge  No. (person) Percent Farmer’s knowledge ~ No. (person) Percent
High 31 79.49 High 4 10.26
Medium 8 20.51 Medium 21 53.85
Low 0 0.00 Low 14 35.90
Sum 39 100.00 Sum 39 100
Mean 17 Mean 6.23
SD. 2 Max. 12
Min. 4
SD. 2.4

Table 8 Farmer’s requirement for the methods of planting maize with conservation systems.

Data No. of required farmers Percent
1. Methods of the conservation maize planting
- Maize+Vetiver grass 5.13
- Maize+Mango+Ruzi grass 17.95
- Maize+ Leucaena leu. 0.00
- Maize+Papaya+Ruzi grass 30 76.92
Sum 39 100.00
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