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Abstract

The effect of short-term monocropping in experimental plot on sloping area was investigated
the modified productivity index (MPI). The study aimed at assessing soil productivity and determination

some soil properties for soil productivity indicators in sloping area. Runoff plot design was employed for
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the experiment which 3 replications of mono-maize-cropping and 2 replications of bare soil on hillside
slope with 8% of slope. Physical and chemical properties analyses were done before and after planting
in 2012 and 2013 then were evaluated their soil productivity using the MPI. The soil in the study area
is shallow soil with very gravelly loam texture and developed on colluvium derived from quartzite and
phyllite, well drained. The soil in the area is classified as Kanhaplic Haplustults. Comparison of some soil
properties between before planting in 2012 and after planting in 2013, found that soil properties are
significantly different after 2 years of the experiment which are available water capacity, available potas-
sium and particularly the highly significant decreased of organic matter content. The monocropping has
higher soil pH than bare soil. Soil productivity evaluation of the experiment plots for both maize plot and
bare soil plot has low MPI and its decreases with time. Available water capacity and soil organic matter
content are the indicators for soil productivity as a result of MPI. The yield of maize and MPI has positive
correlation but not significant (r=0.58) indicated that the yield of maize increases with increasing MPI.
This relationship is not clear because of only 2 years experiment. However MPI indicates soil organic
matter management promoting soil aggregation and soil porosity with increasing water storage and also
soil conservation practices for example reducing soil erosion by cover cropping and mulching between

planting and after planting could maintain soil productivity.

Keywords: soil productivity, modified productivity index (MPI), sloping area, monocropping, soil erosion
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Table 1 Some soil properties of the experiment plots before planting in 2012.

Soil properties Topsoil Subsoil
(0-30 cm) (30-60 cm)

pH 6.1 6.2
Organic matter (g/kg) 225 15.8
Total N (g/kg) 1.17 1.02
Available P (mg/kg) 9.0 8.4
Available K (mg/kg) 142.3 127.0
Extractable Ca (cmol/kg) 56.3 52.7
Extractable Mg (cmol/kg) 1.6 1.6
Extractable K (cmol/kg) 1.2 L.
Extractable Na (cmol/kg) 0.3 0.5
Sum bases (cmol/kg) 59.3 55.8
%BS 92.2 91.8
CEC (cmol/kg) 12.4 13.7
AWC (% by vol.) 6.4 59
Texture very gravelly loam very gravelly loam

Table 2 Changes in soil properties for monocropping plots before and after the experiment.

Treatment Sand Silt Clay AWC pH oM Total N Avail. P Avail. K CEC
(" Vs i ) (%vol.) (1:1 (—— g/kg-----) (--—-mg/kg-—---) (cmol/
HO) kg)
Before 2012 40.8 35.6 23.6 6.2 6.1 22.5 1.2 9.0 142.3 12.4
After 2013 37.9 30.3 31.8 5.0 6.1 20.3 1.1 9.8 189.4 13.3
t-test ns ns ns * ns * ns ns * ns

Remarks ; ns : non-significant *, **: significant at 0.05 and 0.01 probability levels, respectively.

4. malaeunlassntinuwlszmsrasiulundaminmsigndnalnadasd®? uasuilasauan
a P P ' = e ajla P = A
annsaziifieuifisuaAedsantRni@anduazniaaiudsznissesiuluulaendinas
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¥ A a da L | Ao o o aa . > =
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Zhang et al., 2006)

Table 3 Effect of land use types on the soil properties after harvesting in 2013.

Treatment Sand Silt Clay AWC pH oM TotalN  Avail. P Avail. K CEC
(rmmmms Ypm-nnmmmmn ) (%vol)  (11H0) (- gkg——-) (= mg/kg-------- ) (cmol/kg)
Maize 379 303 318 5.0 6.1 20.3 1.1 9.8 189.4 13.3
Bare soil 329 376 295 55 58 20.1 0.9 10.4 171.5 10.3
t-test ns ns ns ns - ns ns ns ns ns

*k

Remarks ; ns : non-significant *, **: significant at 0.05 and 0.01 probability levels, respectively. maize

= maize planted in 2012 to 2013 (2 crops ) bare soil = left idle and unplanted from 2012 to 2013.
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Table 4 Physicochemical properties and MPI of the study soils before and after planting.

Treatment Soil physicochemical properties (0-30 cm) MPI
oM Oi pH Di AWC Al Clay Cli
(%) (cm®cm?®) (%)
Rep 1
Before 2012 2.20 0.55 6.1 1 0.035 0.175 25.74 1 0.10
After 2013 2.00 0.50 6.0 1 0.031 0.155 35.02 1 0.08
Rep 2
Before 2012 2.26 0.57 6.3 1 0.041 0.205 19.67 0.98 0.11
After 2013 2.01 0.50 6.0 1 0.033 0.165 26.58 1 0.08
Rep 3
Before 2012 2.30 0.58 59 1 0.041 0.205 25.31 1 0.12
After 2013 2.08 0.52 6.2 1 0.031 0.155 33.76 1 0.08
Bare soil 1
Before 2012 2.16 0.54 5.8 1 0.040 0.200 22.78 1 0.11
After 2013 1.97 0.49 5.7 1 0.035 0.170 29.54 1 0.08
Bare soil 2
Before 2012 2.30 0.58 6.1 1 0.046 0.230 25.74 f 0.13
After 2013 2.05 0.51 5.8 1 0.041 0.205 29.54 1 0.10

Remarks ; low productivity (MP1<0.4), medium productivity (MP1=0.4-0.7) ; and high productivity
(MPI >0.7).

Table 5 Correlation coefficients (R) for significant linear relationships between MPI and physicochemical

properties of soil.

Physicochemical properties omMm" pH" AWC" Clay"
MP!" 0.75 -0.09 0.94" 0.28
Physicochemical properties om” pH” AWC” Clay”
MP” 0.36 -0.40 0.92 -0.22

Remarks ; 1/ Before 2012, 2/ After 2013, * correlation is significant at the 0.05 level and ** correlation is significant at

the 0.01 level.
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Table 6 MPI of soils and maize yield in 2012 and 2013.

MPI before plantingin ~ Rate”  MPI after plantingin ~ Rate”  Maize yield (kg plot™)

2012 2013
Maize 1
2012 0.10 Low 0.08 Low 66.65
2013 0.09 Low 0.08 Low 44.43
Maize 2
2012 0.11 Low 0.09 Low 59.25
2013 0.10 Low 0.08 Low 43.87
Maize 3
2012 0.12 Low 0.09 Low 64.68
2013 0.10 Low 0.08 Low 40.68
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