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        Topic Objectives:  Upon completion of this lesson the student will

        be able to:

        Learning

        Outcome #

          (C-1)  -  Define the economic effects of air pollution on

                    agricultural production in California.

          (C-3)  -  Identify the major water quality and pollution

                    problems in California.

          (C-5)  -  List three environmental effects of production

                    agriculture in California.

        Special Materials and Equipment: Guest speaker on air pollution

        Evaluation: Quiz by instructor

TOPIC PRESENTATION: AGRICULTURE AND ITS IMPACT IN THE ENVIRONMENT.

I. INTRODUCTION

     A. Environmental pollution can have a powerful negative effect on

        agriculture.

     B. Conversely, if not carefully managed, agricultural operations

        can cause major pollution problems of their own.

     C. It is important to understand the relationships between

        agriculture and the environment if we are to conduct safe,

        profitable agriculture on a long-term basis.

     D. In creating a sustainable agriculture, (one that can be maintained

        without using excessive amounts of resources - key word sustain) the

        environment is a major consideration.  In this lesson we will look

        at the pollution of air and water, two of our most important natural

        resources in California.
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   ________________________________________________________

          ACTIVITY:

          Take a field trip to observe a number of agricultural

          enterprises.  After the visits discuss environmental

          impact of agriculture such as erosion, effects on

          vegetation, animals, micro-climate, agriculture chemical

          runoff, and winddrift.

         __________________________________________________________

II. AIR POLLUTION:

     A. Ways in which air pollution can affect agriculture.

        1. CHEMICAL POLLUTANTS: Several kinds of chemicals in polluted

           air can damage crops and alter their normal development.

           These include:

           a. NOX (Nitrous Oxides),

           b. O3 (Ozone),

           c. SO2s (Sulfur Dioxide), and

           d. CO (Carbon Monoxide).

        2. PARTICULE POLLUTION: Small particles of dust and smoke

           suspended in the atmosphere reduce the amount of sunlight

           which reaches crops.

           a.  Some of the richest agricultural lands

               are located in valleys which are prone to accumulation of

               this kind of smog.

     B. COST OF AIR POLLUTION

        1. These kinds of pollution accounted for over a billion dollars

           worth of crop loss in recent years.

           a.  Controlling air pollution can lead to greater crop quality

               and yield.

        2. Timber resources are also damaged by air pollution.

           a.  California Department of Forestry and Fire Protection

               Officers estimate millions of dollars worth of damage is done

               to California's forests due to air pollution.

     C. AIR POLLUTION

        1. Agricultural Burning - Although this is not considered a major

           problem, the burning of crop residues is sometimes restricted

           when air quality is poor.
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  2. Pesticides, Herbicides and Insecticides - Whether applied by

           hand, tractor, or airplane, these have the potential to do great

           damage if they drift to non-target areas.

           a.  While not considered a major air pollution problem,

               pesticides must be carefully handled by agriculturalists and

               their employees to prevent airborne materials from adversely

               affecting people, plants or wildlife.

          __________________________________________________________

          ACTIVITY:

          1.. Have students research the details of the costs of air

              pollution and the industry responses and methods of

              dealing with the air pollution problem.

          2.  Invite a local air pollution control officer in to

              review local problems, projects, and regulations.

          __________________________________________________________

III. WATER POLLUTION

     A. IMPORTANCE OF HIGH QUALITY WATER

        1. FOR PEOPLE: As California's population rapidly increases,

           the demand for high quality water for residential business and

           industrial consumption grows accordingly.

        2. FOR WILDLIFE: Wildlife, especially waterfowl require water

           free of pollutants to develop normally and thrive.  High

           concentrations of pollutants can cause deformities and death

           among wildlife and birds.

        3. FOR FISH: Obviously, fish are highly impacted by water quality

           problems.

           a.  Chemicals, silt, and high water temperatures can

               cause problems ranging from inability to breed to death.

        4. FOR AGRICULTURE: High quality water is necessary for many

           agriculture uses.

           a. NURSERY CROPS:  For successful seed germination and normal

              crop development, water low in undesirable salts is

              necessary.

           b. FIELD CROPS: More water is used for the production of field

              crops in California than for any other purpose in the state.

           c. LIVESTOCK: Water must be managed on the range as well as in

              the feedlot, to provide livestock with water free of toxics.
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B. GENERAL SOURCES OF WATER POLLUTION;

        1. SEWAGE: While most municipalities have sewage treatment

           facilities much raw sewage or partially treated sewage seeps

           into our groundwater, lakes, rivers and oceans.

        2. INDUSTRIAL: Industrial pollution, both chemical and thermal, is

           a large source of water pollution.

        3. RUNNOFF: Surface runoff from both agricultural and residential

           areas often has high levels of nitrates and toxic chemicals.

      C. WATER QUALITY PROBLEMS RELATED TO AGRICULTURE

         1. GROUNDWATER POLLUTION: Water used in agriculture production

            seeps into the ground, returning to the water table, which is

            shared by agriculture, residential and industry alike.

            a. NITRATES: Nitrates are by-products of fertilizers known

               to be related to development of cancer.

               1)  Irrigation seepage, and consequently groundwater, in

                   agricultural areas can contain high quantities of

                   nitrates, dangerous for human consumption.

            b. PESTICIDES: Many agricultural pesticides, and their toxic

               by-products, are slow to break down and can enter the water

               supply and be consumed by humans and animals.

         2. SALINITY; Large volumes of water are often diverted from

            natural waterways, to be used for agriculture.

            a.  This can allow salty ocean and bay waters to seep into land

                and water usually flushed free of harmful salts.

            b.  This is a major concern in California's Delta Region.

         3. SILTATION: Erosion of cultivated land can result in siltation

            of streams and rivers.

            a.  This problem can be minimized by sound tillage and

                cultivation practices.  Another problem is related

                to to damming of rivers to create water reservoirs.

            b.  Dams reduce the normal turbulent flow of water in these

                rivers during the winter.  This allows silt, normally

                flushed away, to build up in the river bed.
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