Unit 12: Plant Unit

South Dakota Science Standards

• 9-12.L.1.1.  Students are able to relate cellular functions and processes to            

                     specialized structures in the cell. 
• 9-12.L.1.2.  Students are able to classify organisms using characteristics and  

                     evolutionary relationship of major taxa.
• 9-12.L.1.3.  Students are able to identify structures and function relationships       

                     within major taxa.
• 9-12.L.2.2.  Students are able to describe how genetic recombination, mutations, 

                      and natural selection lead to adaptations, evolution, extinction or the 

                      emergence of new species.
• 9-12.E.1.1.  Students are able to explain how elements and compounds cycle  

                     between living and non-living systems. 
• 9-12.N.2.1.  Students are able to apply science process skills to design and   

                      conduct student investigations.
I. Introduction to Plants                                Pages     2 - 3
         What is a Plant?

Adaptations for Life on Land

Classication of Plants

II. Evolution of Plants: Seedless Plants       Pages   4 - 5
        III.            Evolution of Plants: Seed Plants              Pages 6 - 7
IV. Plant Tissue and Function                          Pages 8 - 12
 The Vascular Plant Body


              Tissues


              Vascular Tissue Systems


               Roots


               Stems


               Leaves

                          Plant Function
           
                                Photosynthesis

                                Transport in Plants

         V.             Reproduction in Plants                                Pages 13 -  15
        VI.             Glossary                                                            Pages  16 - 17
I.  Introduction to Plants_______________________________________________________________________________

*  What are three major differences between a plant cell and an animal cell?
*  What is the equation for photosynthesis?
*  What is the importance of photosynthesis for life on Earth?




Introduction
Plants have adapted to a variety of environments, from the desert to the tropical rain forest to our lakes and oceans. In each environment, plants have become crucial to supporting animal life. First, plants provide animals with food. In a forest, for example, caterpillars munch on leaves while birds eat berries and deer eat grass. Furthermore, plants make the atmosphere friendly for animals. Plants absorb animals’ “waste” gas, carbon dioxide, and release the oxygen all animals need for cellular respiration. Finally, plants provide cover and shelter for animals. A bird can take refuge from predators in a shrub and use twigs to make a nest high in a tree. Without plants, animals would not be able to survive.

 

What Are Plants?
From tiny mosses to extremely large trees, the organisms classified into the Plant Kingdom have a few distinguishing characteristics.  All plants are eukaryotic.  Recall that eukaryotic organisms also include animals, protists, and fungi; eukaryotic cells have true nuclei that contain DNA and membrane-bound organelles such as mitochondria.   All plants are autotrophs, using photosynthesis to harness energy from light.  Photosynthesis is the process by which plants capture the energy of sunlight and use carbon dioxide from the air to make their own food.  Lastly, plants are mostly multicellular and have cell wall. Some protists, like diatoms and other algaes, are eukaryotic and photosynthetic; however, most algae are not commonly considered plants. Diatom and other algae are mostly unicellular and lack common plant tissues.
Adaptations For Life On Land
Much evidence suggests that plants evolved from freshwater green algae. For example, green algae and plants both have the carbohydrate cellulose in their cell walls and they share many of the same pigments. So what separates green algae, which are protists, from green plants?  One of the main features that distinguishes plants from algae is the retention of the embryo during development. In plants, the embryo develops and is nourished in the female reproductive structure after fertilization. Algae do not retain the embryo. This was the first feature to evolve that separated the plants from the green algae. 


Although the retention of the embryo is the only adaptation shared by all plants, over time other adaptations for living on land also evolved. In early plants, a waxy layer called a cuticle evolved to help seal water in the plant and prevent water loss. However, the cuticle also prevents gases from entering and leaving the plant easily. Recall that the exchange of gasses - taking in carbon dioxide and releasing oxygen - occurs during the process of photosynthesis.  Therefore, along with the cuticle, small pores in the leaves called stomata also evolved. The stomata can open and close depending on weather conditions; when it’s hot and dry the stomata can stay closed to conserve water. The stomata can open again to permit gas exchange when the weather cools down.

A later adaption for life on land was the evolution of vascular tissue. Vascular tissue is specialized tissue that transports water, nutrients, and food in plants. In algae, vascular tissue is not necessary since the entire body is in contact with the water. But on land, water may only be present deep in the ground. Vascular tissue delivers water and nutrients from the ground up and food down into the rest of the plant. The two vascular tissues are xylem and phloem. Xylem is responsible for the transport of water and mineral nutrients from the roots throughout the plant. It is also used to replace water lost during transpiration and photosynthesis. Phloem mainly carries the sugars made during photosynthesis to the parts of the plant where it is needed.

Classification of Plants
The Plant Kingdom is commonly divided into four groups:


1. Nonvascular plants, Bryophytes
2. Seedless vascular plants
3. Nonflowering plants, Gymnosperms
4. Flowering plants, Angiosperms


These four groups are based on the evolutionary history of significant features in plants. The first significant feature to evolve in the Plant Kingdom, after the retention of the embryo, was vascular tissue.  Vascular tissue allowed the transport of water and food throughout the plant. The phyla that were around before the evolution of the vascular tissue are known as the nonvascular plants (without vascular tissue to move water, nutrients and food). The next significant step in the evolutionary history of plants was the development of the seed. Plants that evolved vascular tissue but do not have seeds are the seedless vascular plants. The final major evolutionary event in the Plant Kingdom was the evolution of flowers and fruits. Plants with vascular tissue and seeds but without flowers are the gymnosperms. The plants that have all these features and also fruits and flowers are the angiosperms. These four groups are the focus of the next two lessons.

 

  If an organism is multicellular and makes it own food, it must be a member of the ________ kingdom.

A. Plant

B. Protista

C. Monera

D. Animal

E. Archea

Which kingdom contains only organisms that produce their own food using energy from the sun?

A. Plant

B. Protista

C. Monera

D. Animal

E. Archea

II.  Evolution of Plants: Seedless Plants___________________________________________________________________                                                   

Check Your Understanding

* What are 3 characteristics of all plants?



* What are the four major divisions of plants?  What is a characteristic of each division?

Seedless Plants
 
What might you think a forest would have looked like millions of years ago? Or tens of millions of years ago?   The most ancient plants are the nonvascular seedless plants (Bryophytes) and the vascular seedless plants.  These plants have had a great impact on all our lives. Over 300 million years ago, during the Carboniferous period, forests looked very different than they do today. Seedless plants grew as tall as today’s trees in vast swampy forests. The remains of these forests formed the fossil fuel coal that we depend on today. Although most of these giant seedless plants are now extinct, smaller relatives still remain.

 

 Bryophytes: Nonvascular Seedless Plants

Since the nonvascular seedless plants lack vascular tissue, they also do not have true roots, stems, or leaves. Remember that vascular tissue moves water, food and nutrients throughout the plant. By definition, roots, stems and leaves must contain vascular tissue. However, nonvascular plants do often have a “leafy” appearance and can have stem-like and root-like structures. These plants must also remain very short in stature due to their lack of ability to conduct nutrients and water up a stem. 

Bryophyta, such as mosses, are most often recognized as the green “fuzz” on damp rocks and trees in a forest. If you look closely, you will see that most mosses have tiny stemlike and leaf-like structures. 

The hornworts, another Bryophyte, get their name from their distinctive hornlike form, and “wort” which comes from the Anglo-Saxon word for herb.  They tend to grow in moist and humid areas. Liverworts have two distinct appearances- they can either be leafy like mosses or flattened and ribbon-like.  Liverworts get their name from the type with the flattened bodies which can resemble a liver. Liverworts can often be found along stream beds.

Vascular Seedless Plants
As their name implies, vascular seedless plants have vascular tissue but do not have seeds.  Vascular tissue is specialized tissues which conduct water and nutrients throughout the plant.  Vascular tissue allowed these plants to grow much taller than nonvascular plants, forming the ancient swamp forests mentioned previously. Most of these large vascular seedless plants are now extinct, but their smaller relatives still remain. Seedless vascular plants include the ferns and the horsetails.

Ferns are the most common seedless vascular plants. They typically have large divided leaves called fronds. In most ferns, fronds develop from a curled-up formation called a fiddlehead. The fiddlehead resembles the curled decoration on the end of a stringed instrument, such as a fiddle. Leaves unroll as the fiddleheads grow and expand. Ferns grow in a variety of habitats, ranging in size from tiny aquatic species to giant tropical plants.

The horsetails have hollow, ribbed stems and are often found in marshes. Whorls of tiny leaves around the stem make the plant look like a horse’s tail, but these soon fall off and leave the photosynthetic hollow stem. The stems are rigid and rough to the touch as they are coated with abrasive silicates. Because of their scratchy texture, these plants were once used as scouring pads for cleaning dishes.  


Reproduction of Seedless Plants
Seedless plants can reproduce asexually or sexually. Some seedless plants, like hornworts and liverworts, can reproduce asexually through fragmentation. When a small fragment of the plant is broken off, it can form a new plant.

In sexual reproduction, the male  produces flagellated sperm that must swim to the egg formed by the female. For this reason, sexual reproduction must happen in the presence of water; hence the nonvascular plants tend to live in moist environments. Following fertilization, the adult (diploid, two copies of each chromosome) forms.  


In ferns, the adult diploid form is the form commonly observed as fronds. On the underside of the fronds, sori often form.  These sori will release spores, which fall into water and go through a process that will ultimately release sperm that must swim to the egg. 

Why Seedless Plants Are Important
The greatest influence of seedless plants on human society was in the formation of the fossil fuel coal millions of years ago. Coal is burned to provide energy. But some seedless plants still have uses in society today. Sphagnum, also called peat moss, is commonly used by gardeners to improve soils since it has a great ability to absorb and hold water.  Ferns are also a familiar fixture in many gardens. Besides being prized for their ornamental value, the fiddleheads of certain species of ferns are used in gourmet food. Some species of ferns, like the maidenhair fern, are believed by some people to have medicinal qualities.

 

III.  Evolultion of Plants:  Seed Plants_______________________________________________________________________
 

What are the two types of seedless plants?
How do seedless plants reproduce?
Introduction
If you’ve ever seen a plant grow from a tiny seed, then you might realize that seeds are rather amazing structures. The seed allows a plant embryo to survive droughts, harsh winters, and other conditions that would kill an adult plant. The tiny plant embryo can simply stay dormant, in a resting state, and wait for the perfect conditions for growth before it sprouts.  In fact, some seeds can stay dormant for hundreds of years! Another impressive feature of the seed is that it provides stored food for the seedling after it sprouts. This greatly increases the chances that the tiny plant will survive. So being able to produce a seed is a very beneficial adaptation, and as a result, seed plants have been very successful. Although the seedless plants were here on Earth first, today there are many more seed plants than seedless plants. Recall that there are two different groups of seed plants: the Gymnosperms, which do not have flowers or fruits, and Angiosperms, which do have flowers and fruits.

 

 Seeds and Seed Dispersal
For a seed plant species to be successful, the seeds must be dispersed, or scattered out in various directions. If the seed are distributed in a variety of areas, there is a better chance that some of the seeds will find suitable conditions for growth. Furthermore, for plants to establish themselves in new areas, such as areas formed after a glacier retreat, the seeds must somehow reach that new site. To aid with seed dispersal, some plants have evolved special features to encourage their seeds to move long distances.


One such strategy is to allow the wind to carry the seeds. With special adaptations in the seeds, the seeds can be carried long distances by the wind. For example, you might have noticed how the “fluff” of a dandelion moves swiftly in the breeze. Each piece of fluff carries a seed to a new location. Or if you look under the scales of pine cone, you would see tiny seeds with “wings” that allow these seeds to be carried away by the wind. Maple trees also have specialized fruits with wing-like extensions that aid in seed dispersal.

Another common seed dispersal strategy that some flowering plants utilize is to produce a fleshy fruit around the seeds. Animals that eat the seeds aid in the dispersal of the seeds inside. Berries, citrus fruits, cherries, apples, and a variety of other types of fruits are all adapted to be attractive to animals. Some seeds can pass through an animal’s digestive tract unharmed and germinate after they are passed out with the feces.  Some non-fleshy fruits are especially adapted for animals to carry them on their fur. You might have returned from a walk in the woods to find burrs stuck to your socks. These burs are actually specialized fruits that carry seeds to a new location.

 

Gymnosperms
Plants with “naked” seeds, meaning they are not enclosed by a fruit, are called Gymnosperms.  Instead, the seeds of Gymnosperms are usually found in cones. 


The Conifers, members of the phylum Coniferophyta, are probably the gymnosperms that are most familiar to you. The conifers include pines, firs, spruces, cedars, and the coastal redwoods in California that are tallest living vascular plants. The name of this group signifies that the plants bear their reproductive structures in cones, but this is not a characteristic unique to this phylum. The pollen, which is a fine to coarse powder-like material, is carried by the wind to fertilize the seed cones.


Angiosperms
Angiosperms are the most successful phylum of plants and vastly outnumber the individuals in other phyla. The feature that distinguishes the angiosperms is the evolution of the flower, so they are also called the flowering plants. Angiosperms inhabit a variety of environments; a water lily, an oak tree, and a barrel cactus are all angiosperms.  
Many plants can self-pollinate, meaning that pollen falls on the stigma of the same flower.  Cross-fertilization is often favored and occurs when the pollen from an anther is transferred to a stigma of another flower on another plant. This can be accomplished two ways, by wind or by animals. Flowers that are pollinated by animals such as birds, butterflies, or bees are often colorful and provide nectar, a sugary reward, for their animal pollinators.


Angiosperms are important to humankind in many ways, but the most significant role of angiosperms is as food. Wheat, rye, corn, and other grains are all harvested from flowering plants. Starchy foods, such as potatoes, and legumes, such as beans, are also angiosperms.  And as mentioned previously, fruits are a product of angiosperms to increase seed dispersal and are also nutritious foods. There are also many non-food uses of angiosperms that are important to society; for example, cotton and other plants are used make cloth, and hardwood trees to make lumber. The flowering plants are dominant in the environment and are important resources for humans and all animals.
Angiosperms come in two major groups, the monocotyledons and dicotyledons.  The major differences  are listed below:

	
	Monocots
	Dicots

	Flower Parts
	3, or multiples of 3
	4 or 5, or multiples of 4 or 5

	Vascular Bundles in Stems
	Scattered
	In rings

	Vascular Bundles in Roots
	In Ring
	In central cluster, “X” shape

	Veins in Leaves
	Parallel
	Branching

	Number of Cotyledons
	One
	Two



Answer the following questions:

Which of the following plants are non-flowering?

      A. Daisy      B. Rose Plant       C. Sunflower     D. Ferns and Pines

How is a fern different from a sunflower plant?

A. Ferns do not have roots

B. The leaves of ferns do not need water
C. Ferns use spores to reproduce
D. The leaves of ferns do not need chlorophyll
Which of the following plants is considered to be the most evolutionary ancient plant?
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IV. Plant Structure & Function ____________________________________________________________________
The Vascular Plant Body

Tissues

A plant’s body is made of tissues that form organs.  In vascular plants, there are three types of tissue systems: the dermal tissue system, ground tissue system, and vascular tissue system.  Vascular tissue forms strands that conduct water, minerals, and organic compounds throughout a vascular plant.  Dermal tissue forms the protective outer layer of a plant.  Ground tissue makes up much of the inside of the non-woody parts of a plant, including roots, stems, and leaves.  Each type of tissue contains one or more kinds of cells that are specialized to perform particular functions.

Dermal tissue covers the outside of a plant’s body.  In the non-woody parts of a plant, dermal tissue forms a “skin” called the epidermis.  The word epidermis comes from the Greek words epi meaning “upon,” and derma meaning “skin.”  The epidermis of most plants is made up of a single layer of flat cells.  A waxy cuticle, which prevents water loss, coats the epidermis of the stems and leaves.  Often, the cells of the epidermis have hair-like extensions or other structures, which often help to slow down water loss.  Extensions of the epidermal cells on root tips help increase water absorption.  The dermal tissue on woody stems and roots consists of several layers of dead cells that are referred to as cork.  Cork cells contain a waterproof chemical and are not covered by a waxy cuticle.  In addition to protection, dermal tissue also functions in gas exchange and in the absorption of mineral nutrients.

Ground tissue makes up much of the inside of most plants.  Most ground tissue consists of thin-walled cells that remain alive and keep their nucleus after they mature.  In addition, ground tissue contains some thick-walled cells.  Ground tissue has different functions, depending on where it is located in a plant.  The ground tissue in leaves, which is packed with chloroplasts, is specialized for photosynthesis.  The ground tissue in stems and roots functions mainly in the storage of water, sugar, and starch.  Throughout the body of a plant, ground tissue also surrounds and supports the third kind of plant tissue—vascular tissue.

Vascular Tissue Systems

Plants have two kinds of vascular tissue—xylem and phloem.  Both xylem and phloem contain strands of cells that are stacked end to end and act like tiny pipes.  These strands of cells act as a plumbing system, carrying fluids and dissolved substances throughout a plant’s body.

Xylem has thick-walled cells that conduct water and mineral nutrients from a plant’s roots through its stems to its leaves.  The conducting cells in xylem must lose their cell membrane, nucleus, and cytoplasm before they can conduct water.  At maturity, all that is left of these cells is their cell walls.  One type of xylem cell found in all vascular plants is called a tracheid.  Tracheids are narrow, elongated, and tapered at each end.  Water flows from one tracheid to the next through pits, which are thin areas in the cell walls.

Phloem contains cells that conduct sugars and other nutrients throughout a plant’s body.  The conducting cells of phloem have a cell wall, a cell membrane, and cytoplasm.  These cells either lack organelles or have modified organelles.  The conducting strands of phloem have a cell wall, a cell membrane, and cytoplasm.  These cells either lack organelles or have modified organelles.  The conducting strands in phloem are called sieve tubes.  Pores in the walls between neighboring sieve-tube cells connect the cytoplasms and allow substances to pass freely from cell to cell.  Besides the sieve tubes are rows of companion cells, which contain organelles.  Companion cells carry out cellular respiration, protein synthesis, and other metabolic functions for the sieve-tube cells.

Roots

Most plants are anchored to the spot where they grow by roots, which also absorb water and mineral nutrients.  In many plants, roots also function in the storage of organic nutrients, such as sugar and starch.  Many dicots, such as carrots and radishes, have a large central root from which much smaller roots branch.  This type of root system is called a taproot system.  In contrast, most monocots, such as grasses, have a highly branched, fibrous root system.  Some plants have roots that grow from aboveground stems or leaves.  Such roots are called adventitious roots.  The prop roots of corn and the aerial roots of orchids are examples of adventitious roots.  A root has a central core of vascular tissue that is surrounded by ground tissue.  The ground tissue surrounding the vascular tissue is called the cortex.  Roots are covered by dermal tissue.  An epidermis covers all of a root except for the root tip.  The epidermal cells just behind a root tip often produce root hairs, which are slender projections of the cell membrane.  Root hairs greatly increase the surface area of a root and its ability to absorb water and mineral nutrients.  A mass of cells called the root cap covers and protects the actively growing root tip.  A layer of cork replaces the epidermis in the older sections of a root.

Stems

The shoots of most plants consist of stems and leaves.  Stems support the leaves and house the vascular tissue, which transports substances between the roots and the leaves.  Many plants have stems that are specialized for other functions.  For example, the stems of cactuses store water.  Potatoes are stems that are specialized for nutrient storage and for asexual reproduction.

Leaves are attached to a stem at points called nodes.  The space between two nodes is called an internode.  Buds that can grow into new branches are also located at the nodes on a stem.  Other features of a stem depend on whether the stem is woody or non-woody.

Non-woody stems: a plant with stems that are flexible and usually green is called a herbaceous plant.  Herbaceous plants include violets, clovers, and grasses.  The stems of herbaceous plants contain bundles of xylem and phloem called vascular bundles.  The vascular bundles are surrounded by ground tissue.  In monocot stems, such as that of corn, the vascular bundles are scattered in the ground tissue.  In dicot stems, however, the vascular bundles are arranged in a ring.  The ground tissue outside the ring of vascular bundles is called the cortex.  The ground tissue inside the ring is called the pith.  Herbaceous stems are covered by an epidermis.  Stomata in the epidermis enable the stems to exchange gases with the outside air.

Woody stems: trees and shrubs, such as pines, oaks, roses, and hollies, have woody stems.  Woody stems are stiff and non-green.  Buds, which produce new growth, are found at the tips and at the nodes of woody stems.  They exchange gases through pores in their bark.  A young woody stem has a central core of pith and a ring of vascular bundles, which fuse into solid cylinders as the stem matures.  Layers of xylem form the innermost cylinder and are the major component of wood.  A cylinder of phloem lies outside the cylinder of phloem lies outside the cylinder of xylem.  Woody stems are covered by cork, which protects them from physical damage and helps prevent water loss.  Together, the layers of cork and phloem make up the bark of a woody stem.  A mature woody stem contains many layers of wood and is covered by a thick layer of bark.  The wood in the center of a mature stem or tree trunk is called heartwood.  The xylem in heartwood, which can no longer conduct water, provides support.

Leaves

Leaves are the primary photosynthetic organs of plants.  Most leaves have a flattened portion, called the blade, that is often attached to a stem by a stalk called the petiole.  A leaf blade may be divided into two or more sections called leaflets.  Leaves with an undivided blade are called simple leaves.  Leaves with two or more leaflets are called compound leaves.  Leaflets reduce the surface area of a leaf blade.  Many plants have highly modified leaves that are specialized for particular purposes.  For example, the spines of a cactus and the tendrils of a garden pea are modified leaves.  Cactus spines are specialized for protection and water conservation, while garden-pea tendrils are specialized for climbing.

A leaf is a mass of ground tissue and vascular tissue covered by epidermis.  A cuticle coats the upper and lower epidermis.  Both xylem and phloem are found in the veins of a leaf.  Veins are extensions of vascular bundles that run from the tips of roots to the edges of leaves.  In leaves, the ground tissue is called mesophyll.  Mesophyll cells are packed with chloroplasts, where photosynthesis occurs.  The chlorophyll in chloroplasts makes leaves look green.

Most plants have leaves with two layers of mesophyll.  One or more rows of closely packed, columnar cells make up the palisade mesophyll layer, which lies just beneath the upper epidermis.  A layer of loosely packed, spherical cells, called the spongy mesophyll layer, lies between the palisade layer and the lower epidermis.  The spongy layer has many air spaces through which gases can travel.  Stomata, the tiny holes in the epidermis, connect the air spaces to the outside air.

*  Label the following structures on the cross section of the leaf:
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Plant Function
Photosynthesis

Photosynthesis is the process by which light energy is converted to chemical energy.  This process occurs in the leaves of plants.

Write the equation for photosynthesis (PS) below:



+

(

+

Pigments
How does a leaf absorb light?  Leaves contain light-absorbing substances called pigments.  Pigments absorb only certain wavelengths and reflect all the others.  Chlorophyll, the primary pigment involved in photosynthesis, absorbs mostly blue and red light and reflects green and yellow light.  This reflection of green and yellow light makes many plants, especially their leaves, look green.  Plants contain two types of chlorophyll, chlorophyll a and chlorophyll b.  Both types of chlorophyll play an important role in plant photosynthesis.  The pigments that produce yellow and orange fall leaf colors, as well as the colors of many fruits, vegetables, and flowers, are called carotenoids.  Carotenoids absorb wavelengths of light different from those absorbed by chlorophyll, so having both pigments enables plants to absorb more light energy during photosynthesis.
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Transport in Plants

Water and mineral nutrients move up from a plant’s roots to its leaves through xylem.  However, some trees have leaves that are more than 100 m above the ground.  How do plants manage to get water so high?  Simply put, water is pulled up through a plant as it evaporates from the plant’s leaves.
The surfaces of leaves are covered with many tiny pores, the stomata.  When the stomata are open, water vapor diffuses out of a leaf.  This loss of water vapor from a plant is called transpiration.  In most plants, more than 90% of the water taken in the roots is ultimately lost through transpiration.  The xylem contains a column of water that extends from the leaves to the roots.  The cohesion of water molecules causes water molecules that are being lost by a plant to pull on the water molecules still in the xylem.  This pull extends through the water in the xylem.  Water is drawn upward in the same way liquid is drawn through a siphon.  As long as the column of water in the xylem does not break, water will keep moving upward as transpiration occurs.  Roots take in water from the soil by osmosis.  This water enters the xylem and replaces the water lost through transpiration.

Guard Cells & Transpiration

The stoma is surrounded by a pair of guard cells that are shaped like two cupped hands.  Changes in water pressure within the guard cells cause the stoma to open or close.  When the guard cells take in water, they swell.  However, extra cellulose strands in their cell walls permit the cells to increase in length but not in diameter.  As a result, guard cells that take in water bend away from each other, opening the stoma and allowing transpiration to proceed.  When water leaves the guard cells, they shorten and move closer to each other, closing the stoma and stopping transpiration.  Thus, the loss of water from guard cells for any reason causes stomata to close, stopping further water loss.  This is an example of homeostasis.

 Movement of Organic Compounds
Organic compounds move throughout a plant within the phloem.  Botanists use the term source to refer to a part of a plant that provides organic compounds for other parts of the plant.  For example, a leaf is a source because it makes starch during photosynthesis.  A root that stores sugar is also a source.  Botanists use the term sink to refer to a part of a plant that organic compounds are delivered to.  Actively growing parts, such as root tips and developing fruits, are examples of sinks.  The movement of organic compounds within a plant from a source to a sink is called translocation.

Which organelle is involved with photosynthesis?

A. Vacuole   B. Nucleus   C. Chloroplast   D. Cell Membrane

V.   Reproduction in Plants_____________________________________________________________________
Reproduction in Major Plant Groups
Bryophytes, such as mosses, and Seedless Vascular plants, such as ferns, don’t produce flowers, pollen or seeds.  These two plant groups are dependent upon standing water in order to reproduce.  They produce a short-lived generation that produce swimming sperm that are able to reach the ovum, or egg, only if water is available.  The gymnosperms, such as pine trees, are better adapted to dry environments as they produce pollen, specialized sperm cells able to survive dry air.  While gymnosperms produce sperm, they are unable produce flowers.  They rely upon wind to carry pollen to specialized cones or receptors able to accept pollen, leading to the fertilization of the egg.  The final group, the angiosperms, produce flowers as a means of encouraging pollinators to assist in spreading pollen.
Seed Anatomy

Seeds are made by angiosperm and gymnosperms.  The seed consists of an embryo (small, living plant), a food store, and the seed coat.  The embryo is alive but not until it germinates (grows out of the seeds) does it require high levels of glucose and oxygen.  The food store, either in the form of a cotyledon (part of embryo, also known as the ‘seed leaf’) , or the endosperm, is usually stored as starch until the embryo begins utilizing the food.  Plant embryos can have 1 cotyledon (monocot) or 2 cotyledons (dicot).  Within the developing embryo, the root is termed the ‘radical’ and the stem are termed the ‘hypocotyl.’’  The seed coat protects seed from adverse conditions, such as the digestive tract of animals.  
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For the illustration above, label the embryo, cotyledon and seed coat.

What is a Flower?

A flower is a specialized structure used by plants to assist the pollen in reaching the unfertilized egg.  A flower can consist of four parts, although not all flowers contain all components.
A typical flower contains four types of modified leaves:

1. Sepals – 1st set of vegatative leaves.  Often green and covering a closed bud.  All sepals together comprise the calyx.

2. Petals – 2nd set of vegetative leaves.  Often serve to attract pollinators.  All petals together comprise the corolla.

3. Stamens – 1st set of fertile leaves.  Male portion that produces pollen.  An anther is attached to a long filament.

4. Carpels – 2nd set of fertile leaves.  Female portion of flower that produces eggs (ovules).  Consists of stigma (sticky portion carpel), style (supports stigma) and the ovary (holds ovules).

Label the Petals, Sepals, Stamen, and Pistil
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Label the anther, filament, ovary, style and stigma
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Pollination

Pollination – In most plants, stamens and carpels are mature at different times, preventing self-fertilization.  When pollen of one plant reaches stigma of another, cross-pollination occurs. 

What is the purpose of sexual reproduction/cross-pollination?

Steps of pollination:

1. Pollen reaches stigma.

2. Pollen releases nuclei, and a pollen tube grows down the style.

3. Pollen fertilizes ovules

4. Once fertilized, ovule becomes a seed.  Ovary becomes fruit wall and hormones are released to stimulate fruit development.

Fruit Formation:
In angiosperms, the tissue around the seed, often the ovary and/or receptacle become the fruit.  The fruit is often intended as a bribe to get animals to help disperse seeds.  

Plant Unit Glossary

Angiosperms: Another name for flowering plants.

Anther: The pollen-containing structure in a flower. 

Carpel: “Female” portion of the flower; consists of stigma, style, and ovary.

Carotenoids:  absorb wavelengths of light different from those absorbed by chlorophyll

Chlorophyll:  the primary pigment involved in photosynthesis, absorbs mostly blue and red light and reflects green and yellow light; is why many plants are green
Compound leaves:  leaves with two or more leaflets

Conifers: Group of gymnosperms that bear cones; includes spruces, pine, and fir trees.

Cortex:  the primary tissue located in the epidermis

Cuticle:  a waxy and watertight layer on the external wall of epidermal cells

Dermal tissue:  the outer covering of a plant

Dormant: Halting growth and development temporarily.

Epidermis:  the outer surface layer of cells of a plant

Ferns: Seedless vascular plants that have large, divided fronds.
Filament: Stalk that holds up the anther.
Gamete: haploid sex cell; egg or sperm

Ground tissue:  a type of plant tissue other than vascular tissue that makes up much of the inside of a plant

Gymnosperms: Seed plants in which the seeds are not encased in a fruit.
Horsetails: Seedless vascular plants with hollow, rigid stems.

Liverworts: Seedless nonvascular plants that can have flattened bodies resembling a liver.

Mosses: Seedless nonvascular plants with tiny stem-like and stem-like structures.
Nonvascular plants: Plants that do not have vascular tissue to conduct food and water.

Ovary: Enlarged part of the carpel where the ovules are contained.

Petiole:  the stalk that attaches a leaf to the stem of a plant

Phloem:  living cells that move the products of photosynthesis (mostly sugars); usually moves down the plant

Pigments:  used in plants to conduct photosynthesis; absorb only certain wavelengths and reflect all the others
Pith:  the tissue that is located in the center of the stem of most vascular plants and that is used for storage

Root:  the mainly underground organ of vascular plants that holds plants in place and absorbs and stores water and minerals from the soil

Root hair:  an extension of the epidermis of a root that increases the root’s surface area for absorption

Root cap:  the protective layer of cells that covers the tip of a root

Sepals: Outermost layer of the flower that is usually leaf-like and green.
Stamens: The part of the flower consisting of a filament and an anther that produces pollen.

Stems: support the leaves and house the vascular tissue, which transports substances between the roots and the leaves

Stigma: The knoblike section of the carpel where the pollen must land for fertilization to occur.

Stomata: openings in leaves that allow gas exchange (desirable) and water loss (undesirable).

Style: Slender tube that makes up part of the carpel.

Transpiration: the loss of water through openings in the leaves.

Translocation:  the movement of organic compounds within a plant from source to sink

Vascular bundle:  a strand of conducting tissue that contains both xylem and phloem

Vascular tissue:  the specialized conducting tissue that is found in higher plants and that is made up mostly of xylem and phloem

Xylem:  moves water and dissolved minerals; usually moves up the plant
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