Ig Department of agricultural engineering 
 Ig00811. Mechanization of farm operations workshop 

The importance of mechanization in farming and animal production. The evolution of agricultural machines and tools from their primitive origins to the current state; the relationship between this evolution and the development of contemporary agriculture. Basic concepts of mechanics, energy, power, and labor. Description of the tractor and the basic agricultural implements for mechanizing a contemporary farm business. Operation, adjustments and gauging of agricultural implements. Analysis of systems of conservative farming and crop rotation from the standpoint of mechanization. Calculating and selecting the most appropriate tractor-tool combination for optimal fulfillment of the farm business' requirements in machinery. The importance of maintenance for tractor and implements. For field practice, this course uses the facilities at the Experimental Agricultural Field located in Apodaca. Textbook: Donnel Hunt, Maquinaria y equipo agrícola, Editorial Limusa, 7th ed., Mexico City, 1986.

Ig00821. Hydraulics 
The place of hydraulics within physical sciences. Review of elementary principles of physics. Calculation of gravity reservoirs based on hydrostatic concepts. Basic elements of hydrodynamics. Application of the principles of continuity and of energy conservation to fluid mechanics. Application of hydraulic theory to water circulation in holes, spillways, and chutes. Calculation of tubes and channels for irrigation purposes. Textbook: Trueba Coronel S., Hidráulica, Cía. Editorial Continental, 1990.

Ig00831. Water use and water management 
Hydrology: rain, infiltration, evaporation, and draining. Preparation of reservoirs and dams for agricultural use and animal production. Analysis of the water-soil-plant relation and estimation of water requirements for crops. Design of surface and pressurized irrigation systems. Ground leveling for irrigation and elements of topography. Textbooks: James Larry G., Principles of Farm Irrigation System Design, John Wiley and Sons, 1988; Wit Chow, David R. Maidment and Larry Mays, Hidrología aplicada, McGraw Hill Interamericana, 1st ed. Santa Fe, Boston, Columbia, 1994.

Ig00832. Soil use and management 
Soil as a natural resource and base for farming and animal production. Law of restrictive factors. Physical, chemical and biologic weathering and its functions in the formation of soils. Main chemical properties of soils and their implications. Physical characteristics of soils and their impact on soil productivity. Soil organisms and their effects on cultivated plants. Methods of soil tilling. Soil erosion and its control. Textbook: Roy L. Donahue, R. Miller and J. Shickluna, Soil and Introduction to Soil and Plant Growth, Prentice Hall, 4th ed., 1977; Richard L. A., Diagnóstico y rehabilitación de suelos salinos y sódicos, Limusa, 6th ed., 1982.

Ig00833. Biostatistics 

Descriptive statistics: frequency tables, surface graphics, measures for central and dispersive tendencies. Introduction to sampling: the concept of risk and error, size of sample, types of sampling. Inferential statistics: hypothesis testing for variance analysis and means. Nonparametrical statistics: concordance test, independence and Mann-Whitney U-test. Association of variables: correlation and linear regression. Textbook: R. G. Steel and J. R. Torrie, Principles and Procedures of Statistics, McGraw Hill, 1980.

Ig00841. Soils and plant nutrition 
Soil classification according to FAO/UNESCO, classification of soils according to their capacity for agricultural use. Diagnosis and management of saline, sodic and saline-sodic soils. Diagnosis and management of steppe soils. Diagnosis and management of acid and calcareous soils. Green manure and its use. Crop rotation. Soil and plant nutrition. Diagnosis and treatment of soil fertility problems. Textbooks: S. L. Tisdale, Soil Fertility and Fertilizers, Macmillan Publishing Co., 3rd ed., 1975; R. L. Donahue, Soils - An Introduction to Soils and Plant Growth, Prentice Hall Inc., 4th ed., 1977; H. A. Velasco, Uso y manejo del suelo, Limusa, 1991.

Ig00931. Water use and management laboratory 

(0-3-4. Prerequisite(s): Attending or having completed Ig00831. Altimetric and planimetric survey of agricultural grounds. Interpretation of topographic information and climatologic data. Application of the hydrologic balance for determining the capacity of water storage reservoirs. Measurement of irrigation water. Measurement of physical soil parameters, such as field capacity, permanent wilting point, and apparent density. Measurement of evaportranspiration and irrigation scheduling. Operation and evaluation of irrigation systems. Textbooks: Larry G. James, Principles of Farm Irrigation System Design, John Wiley and Sons, 1988; Wit Chow, David R. Maidment and Larry Mays, Hidrología aplicada, McGraw Hill Interamericana, 1st ed., Santa Fe, Boston, Columbia, 1994

Ig00932. Soil use and management laboratory 

Determination of the main physical properties of the soil: texture, apparent and real density, color. Diagnosis of a soil's salinity and sodicity. Analysis of soil fertility. Field and laboratory research for determining the potential use of a soil. Evaluating erosion on a piece of land and methods for erosion control. Textbooks: Hugo Velasco, Uso y manejo del suelo, Limusa, 1991; S. L. Tilsdale, Soil Fertility and Fertilizers, MacMillan Publishing Co., 3rd ed., 1975; L. A. Richards, Diagnóstico y rehabilitación de suelos salinos y sódicos, Limusa, 1982.

Ig00833 Biostatistics

Descriptive statistics: frequency tables, surface graphics, measures for central and dispersive tendencies. Introduction to sampling: the concept of risk and error, size of sample, types of sampling. Inferential statistics: hypothesis testing for variance analysis and means. Nonparametrical statistics: concordance test, independence and Mann-Whitney U-test. Association of variables: correlation and linear regression. Textbook: R. G. Steel and J. R. Torrie, Principles and Procedures of Statistics, McGraw Hill, 1980.

