FUNDAMENTALS OF SOIL SCIENCE

5. SOIL COLOR AND TEMPERATURE

A. soil color

Color is about the most obvious and easily determined soil property. Soil color is important because it is an indirect measure of other important characteristics such as water drainage, soil organic matter, air-water relations, and aeration.

Determination of soil color

Soil colors are detrminated by matching the color of a soil sample with color chips in a Munsell soil-color book. Consists:
· Hue, color (red, yellow, blue, etc).

· Value, quantity of light (black to white).

· Chroma, purity of the color (pale to bright).

Factors affecting soil color

Organic matter is a major coloring agent that affects soil color, depending on its nature, amount, and distribution in the soil profile.
· A horizons, dark color, organic matter.

· E horizons, light color, eluviation (Fe, Clay).

· B horizons, oxidation and reduction of iron.

B. soil temperature

Below freezing there is no biological activity, water does not move through the soil, germination and root growth hardly occur between o and 5ºC and chemical weathering very slow.

Heat balance of soils

The heat balance of soils consists of the gains and losses of heat energy. The total solar radiaton available for the earth:
· 34% reflected back into space.

· 19% absorbed by the atmosphere.

· 47% absorbed by the earth.

Heat is lost from the soil by:

· Evaporation of water.

· Radiation back into the atmosphere.

· Heating of air above soil.

· Heating of soil.

The amount of heat needed to increase the temperature of soil is strongly related to water content. It takes only 0.2 cal of heat energy to increase the temperature of 1 gram of dry soil 1ºC, compared with 1.0 cal/gr per degree for water.
Management of soil temperature

· Soil drainage reduces HOH content in spring.

· Light-colored mulches reduce soil temperature.

· Dark-colored mulches increase soil temperature.

· Air drainage.
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