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ABSTRACT
Dry land agricultural systems, including potato cultivation, produce a high potential of critical land due to the
exposed area that leads to erosion. Mitigation such as mechanical and biological techniques is required to
overcome erosion by increasing soil characteristics. This study is intended to provide information regarding the
ridge direction and latex treatment on the soil organic matter (SOM) of Andisols in Pangalengan. This study
has implemented a slope gradient of 30% and 1.6 km of altitude. This study conducts a split-plot design, 3
repetitions and 12 treatments. The ridge direction level is as follows: follow the slope direction, follow the
contour line, and the diagonal one. Latex concentration act as a subplot consist of 0%, 0.6%, 1.2% and 1.8%.
This study shows no interaction impact between ridge direction and latex on organic matter content.
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INTRODUCTION
Andisols is known as fertile soil

due to the content of basaltic and andesitic
material (1). The Andisols is prone to
erosion since it occupies a step area with a
high intensity of rain. This kind of
cultivation is not following the land
suitability concept. Hence, it emerges a
possibility of critical land since suitability
plays an important role in the environment
point of view (2). Moreover, this type of
soil is still in developing process (3).
Therefore, the cultivation of Andisols
should be accompanied by conservation,
such as mechanical and chemical methods.
Andisols occupy a quite large area in
Indonesia (5.4 million hectares or 2.9% of
Indonesia's land area).

Ridge is considered an effective
mechanical conservation method for the
cultivation activity of farmers. Ridge is
normally used as cultivation media. It
inhibits the overland flow, directs and
accommodates water flow to an unharmful
impact. Ridges that follow the contour line

lead to a lower erosion and overland flow
amount compared to the diagonal method.
Ridge implementation decreases heavily
the overland flow and erosion (4).

Many cultivation areas of potatoes
are commonly found in the steep area.
Accompanied by the high intensity of
rainfall, it results in a massive erosion
possibility. Bad land management
characterized by non-conservation
implementation results in erosion
possibility and it will be aggravated by a
steep terrain (5,6,7). Farmers are usually
familiar with conservation theories such as
a high erosion risk on potatoes cultivation
following the direction of the slope.
However, they assume that ridge directions
against slope direction will increase soil
moisture. Hence, it emerges soil infectious
plant diseases. This means a possibility of
unsuccessful cultivation which lead to a
massive loss of cost.

Another method of conservation is
soil stabilizers as part of the chemical
method. Implementation of soil stabilizers
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will enhance the structure and stability of
soil aggregate. Latex act as a soil stabilizer
component. Implementation of latex will
result in strong soil aggregates and
stabilize macro pores. Hence, the
infiltration rate is increasing and finally
reduces runoff and erosion (8). Moreover,
the organic matter content of latex will
bring a better soil stability aggregate due
to the “cementing agent” function on
aggregates.

The study conducted by (9) using
0.6 percent of latex and 0.75 percent of
polymer acrylnitri monomeric on Podsolik
type of soil from Bengkulu shows a
reduction of erosion by 13 tons.ha-1.year-1,
23 tons.ha-1.year-1, 41 tons.ha-1.year-1 and
50 tons.ha-1.year-1 respectively for 3
percent, 8 percent , 15 percent and 30
percent of slope.

MATERIAL AND METHODS
The experiment was implemented

on Andisols in Pangalengan potato center,
Bandung, West Java, altitude of 1,600 m
ASL. The data of rainfall intensity ranged
from 1.750-2.800 mm per year with C2
climate type (10). This data was taken
during 1998-2002.

36 experimental plot units is
designed for this study. It includes 3
replications and 12 treatments on a split
plot design. The independent variable
consists of the main plot (ridge direction
(G)) and subplots (latex dose (L)). Ridge
direction (G) levels consist of a ridge
following the slope direction (g1), a ridge
following the contour line (g2) and a
diagonal direction (g3). Meanwhile, latex
concentration (L) consists of 0% (l1), 0.6%
(l2), 1.2% (l3) and 1.8% (l4).

Observation of bacterial attack was
conducted by visual observation of the leaf
and stem. The initial symptoms are the
wilting condition of some younger leaves
and the yellowing color of older leaves.
When the wilted plant stems are cut, the

color of the vascular will be brown. If the
stem is pressed, a grayish mucus will come
out.

To see the effect of treatment on
the observed variables, statistical analysis
was carried out. The experimental design
for this experiment is a split-plot design in
a factorial randomized group design. The
statistical analysis uses the Anova test. If
the interaction effect is not existing, then
the analysis proceeds with the independent
impact of ridge direction and latex
concentration factor, using a comparison
test of average value with the Least
Significance Different (LSD) test.

RESULT
Andisol from Pangalengan of this

study is still relatively young or in the
developing phase (haploid) so the
boundaries of the horizon are not distinct
enough. This fact can be obtained from the
profile description which shows a diffuse
horizon boundary in Bw1, Bw2, Bw3, BC,
2B1, 2BC, and 3AB horizons. The entire
horizon is in a humid condition which
shows that it never dries out for 90
cumulative days each year.

This soil possesses a high porosity
characterized by a sufficient portion of
micro and meso pores in each horizon. Soil
color in the upper horizon is in the range
of 10YR 2/1 to 10YR 4/6. Meanwhile, the
lower horizon is in the range of 7.5 YR 4/4
to 7.5 YR 5/8. Soil acidity of the entire
horizon is in the range of 5.3-6 which is
one of the characteristics of Andisols.

Statistical analysis shows a non-
presence interaction between two
independent variables (ridge and latex) on
the organic content of the soil (SOM). The
results of treatment implementation on
SOM content are presented in Table 1.
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Table 1. SOM content as a result of
treatment.

Treatment Organic matter
content (kg.plot-1)

I. Ridge direction
Follow slope direction (g1)
Follow contour direction(g2)
iDiagonal (g3)

4.84 a
4.68 a
4.55 a

II. Latex
Without Latex (l0)
0,6 % of Latex (l1)
1,2 % of Latex (l2)
1,8 % of Latex (l3)

4.68 a
4.74 a
4.74 a
4.62 a

Remark: The same letter shows a non-
significancy (based on variance analysis of 5%)

DISCUSSION
The ridge direction independent

impact gave a non-significant difference
from the Latex treatment (Table 1).
Eventhough the cultivation is conducted
against slope direction, the increment of
soil water content was avoided by the
presence of water outflow path. (11). Thus,
the growth of bacterial diseases does not
occur. This fact is based on visual
observation on the plant, where only few
symptoms of a bacterial attack was
identified on the plant.

The treatment of all latex
concentrations (0 percent, 0.6 percent, 1.2
percent, 1.8 percent) give no significant
impact on organic matter content. It shows
that the erosion impact on the ridge
direction has not impacted organic matter
content. Moreover, it is not eroded in the
higher value.

The independent effect of latex
administration did not show a significant
effect on SOM. This shows that the
addition of latex is too few, or due to the
quick decomposition of latex into nutrients
which are then absorbed by plants (12).
Therefore, the content of available organic
matter becomes small so that there is no
significant difference between the levels of
organic matter (13), this shows that the

higher the concentration of latex, the more
intensive decomposition of organic matter.
Hence, the remaining content is few.

CONCLUSION
Mechanical method (ridge direction)

and chemical method (latex) shows a non-
interaction impact on SOM content.
Individually, both treatments gave non-
significance impact on the SOM content of
potato cultivation.
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