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ABSTRACT

Study on “available phosphorus and potassium losses under different soil and water
conservation practices on sloping land” was conducted on the 2 experimental plots in Borkrai and
Jabo Villages, Pang Mapa District, Mae Hongson Province, which had different soil structure, texture,
slope gradient (108% and 38%) and altitude ( 700 m and 900 m.). Three types of annual crop were
grown as rotational relay cropping, sweet corn (Zeamays) as the 1" crop followed by upland rice (Oryza
sativa) + peanut (Giycine max) and upland rice (Oryza sativa) + chili (Capsicum frutescens)
grown as the i crops on the upper and lower slope of Borkrai and Jabo plots respectively. Lablab bean
(Lablab purpureus) was grown as the 3" crop.

This experiment aimed to compare the effects of 4 contour conservative cultural practices; (i)
conventional planting (CP), (ii) cultivated furrow in alley cropping (CF-AL), (iii) ) cultivated furrow
with mulching in alley cropping using banana leaf (CF-BM-AL, Borkrai) and vetiver grass (CF-
VgM-AL, Jabo), (iv)conventional planting with mulching in alley cropping using banana leaf (CP-BM-

AL, Borkrai) and vetiver grass (CP-VgM-AL, Jabo) on some soil properties, phosphorus and



potassium losses and sweet corn yields. The experiment was designed as Completely Randomized
Design (CRD) with 3 replications.

Measurements and data collections were carried out in rainy season and only sweet com yield
was harvested. Soil sampling were taken at different soil depths, 6 times during the 2 experimental years,
2008-2009. Soil properties were measured as Stable aggregate based on dry aggregate, SAD and
total soil mass (SAT), including Mean weight diameter (MWD) for 0-5 cm. soil depth. Steady
infiltration rate (IR) was measured directly in the field. Soil pH, Organic matter content (OM),
Available phosphorus (Avai.P), Exchangeable potassium (Exch.K) within 0-20, 20-60 (L8 60-
100 cm soil depths, including phosphorus and potassium losses through surface runoff, soil
erosion and crop consumption, using general standard methods of soil analysis.

The experimental results showed that cultivated furrow with mulching in alley cropping
(CF-B/VgM-AL) gave the highest values of stable aggregates and infiltration rate in both 2
experimental sites, by giving the average values of SAD, SAT, MWD and IR in Borkrai plot, as
63.69, 46.22 g /100g, 3.72 mm. and 55.55 cm hr' in the 1% year, and as 47.61, 31.80 g /100g,
3.31 mm. and 49.11 cm hr' in the 2™ year respectively. Whilst, contour plating (CP) gave the
lowest such average values as 52.48, 32.60 g/100g, 3.19 mm. and 26.90 cm hr' in the 1" year,
and as 36.97,22.96 g /100g, 3.10 mm. and 22.57 cm hr'in the 2™ year, when compared to CF-
AL and CP-VgM-AL. Similarly, CF-VgM-AL in Jabo plot also gave the highest average values of
SAD, SAT, MWD and IR, as 77.10, 31.80 g/ 100g, 3.35 mm. and 63.40 cm hr' in the 1" year,
and 64.01, 26.22 g/ 100g , 3.11 mm. and 66.20 cm hr' in the 2™ year, whilst CP gave the lowest
such values as 61.87, 22.17 g /100g, 2.90 mm. and 27.45 in the i year, and 55.20, 21.50 g /100g,
2.83 mm. and 46.47 in the 2™ year when compared to CF-AL and CP-VgM-AL.

The variations of top soil reaction (pH) and organic matter contents (OM) (0-20 c¢m.)
under the 4 contour conservative cultural practices were slightly different but subsoil pH and OM

(20-100 ¢cm.) were not significantly different.



The response of top soil Available phosphorus (Avai.P) (0-20 cm ) to the 4 contour
conservative cultural practices in both experimental plots were similarly. CF-B/VgM-AL gave the
highest average Avai.P values for both experimental years (35.86, 27.22 mg kg1 in Borkrai and
8.44, 6.69 mgkg in Jabo), whilst CP gave the lowest average Avai.P (9.20, 4.99 mgkg in
Borkrai and 6.44, 4.49 mg kg_] in Jabo), when compared to Avai P given by CP-B/VgM-AL
and CF-AL.

The response of top soil Exchangeable Potassium (Exch.K) in Borkrai showed that CF-
BM-AL gave the highest Exch.K in the 1" and 2™ year (367 and 417 mg kg-l) and CP gave the
lowest Exch.K values (282 and 272 mg kg-l) when compared to CP-BM-AL (313 and 339 mg
kg') and CF-AL (296 and 293 mg kg ). In Jabo, CF-VgM-AL also gave the highest Exch.K
values in both year 1 and 2 (351 and 302 mg kg_l), whilst CF-AL gave the lowest values of
Exch.K (217 #a¢ 208 mg kgEl) when compared to CP-VgM-AL and CP which gave the 2" the 3
high values of Exch.K respectively. Furthermore, Exch.K (0-20 c¢m.) tended to varied similarly to
Avai.P by decreasing during early - mid rainy season, caused by leaching and soil erosion during
early rainy season. However, Exch.K within 40-10 cm. depth in Jabo tended to be increased
during early-late rainy season. This was more clearly shown in Jabo than in Borkrai due to higher
leaching rate caused by higher IR in Jabo soil than in Borkrai soil. The increased Exch.K (0-20
cm.) during mid-late rainy season was due to the 2" fertilizer application in the mid rainy season.

The effects of the 4 contour conservative cultural practices on surface runoff and soil
erosion showed that CP gave the highest while CF-B/VgM-AL gave the lowest amounts of runoff
and soil loss in both experimental plots, leading to the highest and the lowest amounts of
phosphorus and potassium lost in soil sediment caused by soil erosion under CP and CF-B/VgM-
AL respectively. The amounts of Avai.P and Exch.K lost through soil sediment in Borkrai caused
by CP were 51.60 and 988.00 ¢ ha ' in year 1, and 10.24 and 708.33 g ha ' in year 2, whilst, in
Jabo were 4.37, 140.27 g ha' in year 1 and 4.86, 259.91 g ha' in year 2 respectively. Avai.P and
Exch.K lost in soil sediment as well as in surface runoff, under CF-B/VgM-AL, CP-B/VgM-AL
and CF-AL were very low (Avai.P < 0.30 g ha' and ExchK < 3.5 g ha_l) in both experimental

years.
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The amount of phosphorus and potassium lost through crop consumption in both
experimental plots during 2 year trials showed that CF-B/VgM-AL gave the highest and CP gave
the lowest amounts of P and K used by crop when compared to CP-B/VgM-AL and CF-AL
which gave the 2" and the 3“ high of P and K consumptions respectively. This results had
supported corn yield production to be highest under CF-B/VgM-AL in both year (8,783 and
14,518 kg ha' in Borkrai and 10,057 and 10,841 kg ha' in Jabo). Whilst the lowest corn yield
production were found under CP (5,982 and 12,108 kg ha in Borkrai, and 3,038 and 5, 681 kg
ha' in Jabo) when compared to CF-AL and CP-B/VgM-AL which gave the 2™ and the 3" high

corn yield production respectively.



