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Abstract. The paper presents the results of the investigation of the soils on the slopes with
the exposure to the south and north in the valley of the Guayllabamba river, the South America,
Equatorial Andes. The analisys proved that the soils on the slope with the exposure to the north are
characterized with small amount of organic matter (0.10-0.21%). The organic matter content in the
soils of the slope with the exposure to the south vary from 0.44 to 1.92%. The maximum organic
matter amount on the slope with the exposure to the south reveals in the parts with the slope angle
of 19°, the minimum amount charachterises the slope with the angle of 14° The upper part of the
south—exposure slope, characterized as more fertile, differs in the most parameters. The slopes of
Equatorial Andes are characterized by great microclimate diversity that creates a range of local
ecosystems.

Annomayus. ViccnenoBaHbl TTOYBBI Ha CKJIOHAX CEBEPHOM M FOXKHOW IKCIIO3UIIMM B JIOJIMHE
peku I'yaitabamb6a (Guayllabamba) B FOxxHoli AMepuke, B SKBaTOpHATbHBIX AHJaX. YCTaHOBJICHO,
YTO CKJIOH CEBEPHOM HKCIO3UIMU XapaKTepU3yeTcs MOYBAaMH C OYEHb HU3KUM COJAEpKaHHUEM
opranuyeckoro BemectBa 0,10-0,21%. B mnouBax CKJIOHa IOKHOM SKCIO3UIUU COAEPKAHHE
OopraHuveckoro BemiecTBa Bapbupyer B npeaenax 0,44-1,92%. MakcumanbHOE COIEpKaHUE
OpraHUYECKOTO BEIIECTBA HA CKJIOHE IOKHOM OKCIIO3UIIMU OTMEYAeTCs MpU yIiie HaKJIOHA
noBepxHocTH 19°, Torga Kak MUHUMAJIbHOE COACpKAHHE OPraHMYECKOTO BEIIECTBA YCTAHOBIEHO
MIpU MEHBIIEM YIJie HakjoHa, B 14°. BepXHss 4acTh CKJIOHA FOKHOM JIKCIIO3MIIUU OTIUYAETCS TIO
OOJIBIIMHCTBY TAPAMETPOB U XaPAKTEPU3YETCs OOJBIIMM MOTCHINATBHBIM Tu10H0poareM. CKITIOHBI
B 9KBATOPHATBHBIX Anmax XapaKTePU3YIOTCS OUEHb 0OIBIINM pazHoobOpaszuem
MUKPOKJIMMATUYECKUX YCIOBUH, UYTO BBICTyMaeT Kak ¢akTop (GopMHUpOBaHHS MHOXKECTBA
JIOKAJIbHBIX SKOCHCTEM.
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Knrouegwle cnosa: 3po3us, mouBa, CKJIOH, SKCIIO3UIIHUA.

The investigation was carried out in Equatorial Andes. The key-site is located in the Pichincha
Province (Republic of Ecuador) in the valley of the Guayllabamba river almost at the equator line
(78°23" N, 00°03" W), 10—60 meters above sea level.

The slopes are covered mostly by the modern soft erodible sediments. According to the data
of Instituto Nacional de Meteorologia e Hidrologia del Ecuador the mean temperature is 15 °C,
slightly varying through the months. Liquid forms of precipitation prevail with a considerable
proportion of rainfall. The average annual precipitation for the region does not exceed 700 mm with
the highest precipitation rates in April. The humid period lasts from January to the mid-summer.
The monthly average rate from January to April is 300 mm. The dry season falls on the period of
August—December. The forms of linear erosion are prevailing in the investigated area. The key site
is not agriculturally cultivated.

The authors have carried out the investigation in 2018. The research work was focused on
the comparative analisys of the soils taken from the slopes with different exposure. In particular,
the mid-latitudes show the distinct difference between the south—exposure and north—exposure
slopes caused by insolation intensity. A number of previous research papers have dealt with the
problem of the erosion on the slopes with different exposition in the tropical and equatorial zones of
Latin America [1-4] and others. Nevertheless, the difference between the south and north—exposure
slopes in the equatorial area of the mountine part of South America.

The Guayllabamba river valley in the investigation zone does not show well-defined terraces.
The valley has steep slopes grading into the flood plain. The investigation was held on the south—
exposure slopes with the length of 280 m and on the north—exposure slopes with the length of 150
m; the soil samples were taken to be analyzed at the laboratory of Agrocalidad, Quito. Three sectors
within the slopes were investigated: upper, middle and low parts (Tables 1-2).

Table 1.
SOIL CHARACTERISTICS OF THE SOUTH-EXPOSURE SLOPE
Parameters Upper part of the Middle part of the Lower part of the
slope slope slope
(slope angle 19°) (slope angle 14°) (slope angle 34°)
Organic matter (%) 1.92 0.44 0.56
Nitrogen (%) 0.10 0.02 0.03
Phosphorus (mg/kg) 15.0 4.7 5.4
Potassium (cmol/kg) 0.63 0.19 0.23
Calcium (cmol/kg) 7.59 16.25 9.32
Magnesium(cmol/kg) 1.98 2.23 1.96
Iron (mg/kg) 133.3 29.2 38.2
Manganese (mg/kg) 7.95 0.15 0.83
Copper(mg/kg) 6.56 4.90 5.12
Zinc (mg/kg) <1.60 <1.60 <1.60
pH 6.60 8.90 8.23
Sand (%) 56 70 72
Textures of the Silt (%) 32 18 18
soil Clay (%) 12 12 10
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Table 2.

SOIL CHARACTERISTICS OF THE NORTH-EXPOSURE SLOPE

Parameters Upper part of the Middle part of the Lower part of the
slope slope slope
(slope angle 45°) (slope angle 25°) (slope angle 25°)
Organic matter (%) 0.10 0.21 0.21
Nitrogen (%) — 0.01 0.01
Phosphorus (mg/kg) 4.6 4.4 5.6
Potassium (cmol/kg) 0.46 0.71 0.57
Calcium (cmol/kg) 5.74 18.26 19.43
Magnesium(cmol/kg) 1.06 2.49 2.01
Iron (mg/kg) 38.6 30.3 32.6
Manganese (mg/kg) <0.40 <0.40 <0.40
Copper(mg/kg) 3.89 3.49 3.06
Zinc (mg/kg) <1.60 <1.60 <1.60
pH 9.30 9.03 9.05
Sand (%) 56 70 74
Textures of the Silt (%) 30 18 16
soil Clay (%) 14 12 10

A general view of the study area is presented in the Figure.

Figure. Study area. Slopes in the Guayllabamba river valley.

The percentage difference in the amount of the organic matter in the soils dependable on
the slope exposure provokes a particular interest. The north—exposure slope is characterized by
the soils with the low amount of the organic matter (0.10-0.21%.). The organic matter parameters
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of the south—exposure slope vary from 0.44 to 1.92%. It should be mentioned that the maximum
amount of the soil organic content is revealed at the high angle of the surface inclination (19°),
the minimal organic content was found in the soil samples taken from the slope with the inclination
angle of 14°. It appears that the location of the site with the maximal parameter (1.92%) in
the upper part of the slope at the divide with low amount of the flowing surface water that has not
yet become powerful enough to cause the linier erosion is the key factor for saving the soil organic
content.

The both of the slopes are characterized by a very low Nitrogen parameter. Comparing
Phosphorus parameters, it could be noted that according to Agencia Ecuatoriana de Aseguramiento
de Calidad Agro the mounted area of the Andes the low amount is characterized by the low
Phosphorus amount. It is only the upper part of the slope with the exposure to the south reveals
the mid-Phosphorus content. All the soil samples show the high amount of Calcium. According to
the interpretation presented above, the analysis revealed the mid-Iron content. And again, the higher
indicators are characterizing the upper part of the south—exposure slope. Manganese—content
parameters shows the same tendency. The soils are strong alkaline except for the slope with
the exposure to the south.

On this basis we conclude that the slopes with the different exposure reveal the great
difference in such deteminal parameter as the soil organic content: the northern slope shows
the lower indicators.

Meanwhile, in the previously published paper [4] devoted to the investigation of
the geographically close area, located on an upper elevation level, did not reveal the determing
difference between the eroded soils of north and south exposure. It is obvious that the slopes of
the Equatorial Andes are characterized by a great diversity of microclimate circumstances that
stands as a formation factor for a multiple of local ecosystems.
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