Plant and Soil Science I

Level: 9-12 grade

CIP: 2.0411

Coarse Description:

Standard 3: Students will explain the history, importance, and scope of plant science.

Objectives:

Students will be able to list historical dates in plant science.

Students will identify innovators and their invention in plant science.

Students will identify the uses of plants in our society

Standard 4: Students will explain soil science concepts.

Objectives:

Students will describe the uses of soil in agricultural.
Students will explain the components of soil
Students will identify the difference between sand, silt, and clay.

Students will identify the components of soilless media

Students will describe the texture of soil

Students will describe soil structures

Students will identify the biological activity in soil

Students will identify pH in soil

Students will explain how to adjust pH in soil
Students will describe Electrical Conductivity (EC) in soil

Students will measure Electrical Conductivity (EC) in soil
Students will describe the difference between soil and soilless media

Students will indentify the purpose of soil and soilless media in our society

Students will identify 13 essential nutrients in soil

Students will explain the difference between macro and micronutrients.

 Standard 5: Students will describe plant anatomy and physiological concepts.

Objective 1: Explain Plant Classification
-Students will classify plants by use (food, clothing, ornamental, building, pharmaceutical).
-Students will classify plants as annual, biennial or perennial.
-Students will classify plants as herbaceous or woody and deciduous or evergreen.
-Students will classify plants by hardiness (hardy or tender).

-Students will classify plants as monocot or dicot.

Objective 2: Explain the structures of plant cells and important cell processes.

-Students will describe the structures and functions of a plant cell (cell wall, cell membrane, chloroplast, lysosomes, rough and smooth endoplasmic reticulum, nucleus, nucleolus, mitochondria, golgi apparatus, centrosome, cytoplasm, cytoskeleton, ribosomes, and vacuole)

-Students will identify the stages of mitosis and meiosis (review as needed)
Objective 3: Describe the anatomy of a plant and their functions.

-Students will describe the structure and function of a seed (seed coat, endosperm, cotyledons, and embryo).

-Students will explain the functions of roots (anchor, store water and nutrients, absorb).

-Students will compare the difference between monocot and dicot seed.

-Students will describe primary roots, secondary roots and root hairs.

-Students will describe the difference between tap and fibrous roots.

-Students will explain the functions of stems (support, transport, storage)

-Students will describe the internal structure and function of stems (xylem, phloem, cambium)

-Students will describe the difference between a monocot and dicot stem (rings vs bundles).

-Students will identify modified stems (stolon, tuber, rhizome, corm, bulb).

-Students will explain the functions of leaves (photosynthesis and transpiration).

-Students will identify the parts of a leaf (blade, midrib, margin and petiole).

-Students will compare the venation in monocot and dicot leaves (parallel vs netted).

-Students will explain the functions of a flower (reproduction, aesthetic).

-Students will identify the parts of a flower (petal, sepal, stamen, pistil).

-Students will classify flowers (complete or incomplete, perfect or imperfect).

Objective 4: Determine the influence of environmental factors on plant growth.
-Students will describe the function that water plays in plant growth.
-Students will explain how plants respond to a shortage or excess of water.

-Students will describe efficient ways to use water in plant production.

-Students will explain the effects of light color, intensity and duration on plant growth and how plants respond to light.
-Students will describe the effects temperature has on plant growth.
-Students will describe how plants respond to extreme temperatures.

-Students will describe the effects diseases and insects have on plant growth.
Objective 5: Explain plant physiology concepts and energy conversion in plants.

-Students will explain the process of photosynthesis and its importance.

-Students will explain what is needed for photosynthesis to occur and what is produced.

-Students will explain cellular respiration and its importance in plants.

-Students will explain what is needed for cellular respiration to occur and what is produced.

Objective 6: Explain plant reproduction.

-Students will explain the difference between sexual and asexual reproduction.
-Students will explain pollination of flowering plants (self and cross).

-Students will explain the process of plant fertilization.
-Students will describe the process of seed germination.

-Students will explain the requirements for seed germination (conditions, storage).

-Students will demonstrate propagation of plants by cutting, division, separation, and layering.

-Students will explain grafting techniques.

Objective 7: Explain the management of plant growth and development.

-Students will describe the role of the apical meristem in plant growth.

-Students will identify plant hormones (auxins, cytokinins, gibberellins, ethylene, abscisic acid).

-Students will explain the functions of plant hormones.

-Students will explain phototropism, geotropism, and thermotropism.

-Students will explain the difference between synthetic and natural plant hormones.

-Students will describe the benefits of using plant growth regulators.
