Kingdom Plantae

THE LIFE OF A PLANT

· Plants are multicellular, autotrophic eukaryotes.

· Possess cell walls made of a strong carbohydrate called cellulose and store food in the form of starch.

· The cell wall gives the plant strength and remains after the cell dies (wood).

· Have chloroplasts containing chlorophyll and other pigments.

· Most plants are terrestrial although there are some exceptions.

· 1Plant life cycles have two alternating phases, a haploid (n) phase and a diploid (2n) phase.  The diploid phase is called the sporophyte and produces spores, while the haploid is called the gametophyte and produces gametes.  The term diploid means having a complete set of chromosomes.  Haploid means having half a set of chromosomes.

· The evolution of modern plants occurred in several stages:

· 1Plants evolved from plant-like protists.  Inhabiting terrestrial habitats posed several problems and, in general, the evolution of plants displays two trends in response to these problems.

· Adaptations for the conservation of water.

· A decreased dependence on water for reproduction.

· Terrestrial plants evolved from aquatic plants but inhabiting terrestrial habitats posed several problems:

· Non-vascular plants (ex. mosses) have no system for transporting water or nutrients.

· Vascular plants have a system through which they can transport water and nutrients throughout the plant.  This allowed the plants to be taller and live farther from water.

· Seedless plants (ex. ferns) have a vascular system but reproduce using spores.

· Seed plants reproduce using seeds

· Gymnosperms (ex. pine) have seeds that are not enclosed.

· Angiosperms (i.e. flowering plants) have seeds that are enclosed, usually in a fruit.  This is the most successful group of plants.  Their success is due to the flower and the fruit, which have co-evolved with insects to improve pollination and seed dispersal.

ANGIOSPERMS

· Angiosperms can be arranges in two groups:

· Monocots (ex. grasses, palms)

· Leaves have parallel veins.

· Embryos have one cotyledon.

· Bundles of vascular tissue in the stem are scattered.

· The root system is fibrous.

· Flowers have petals in multiples of three.

· Dicots (ex. trees, most common plants)

· Leaves exhibit netlike veins.

· Embryos have two cotyledons.

· Bundles of vascular tissue are arranged in a ring.

· There is one main taproot.

· Flowers have petals in multiples of four or five.

· Angiosperms are quite successful because they…

· Have tough, water resistant leaves for survival in hostile environments.

· Can disperse their seeds efficiently via fruit 

· Can transport their reproductive cells over great distances.

PROBLEMS LIVING IN A TERRESTRIAL HABITIAT

· Water provides support to the plant, but on land a support system is required.

· Aquatic plants are surrounded by water and nutrients so most cells can just absorb them from the environment.  Terrestrial plants require a system for collecting and transporting water.

· Plants developed root systems that can collect and transport water.  Some plants have shallow roots which spread out to collect water.

· Water and minerals from the roots can travel to all parts of the plant and food made in the leaves can travel to non-photosynthetic parts of the plant.

· Aquatic plants do not run the risk of drying out while terrestrial plants at least have the means to help prevent it.

· Leaves are covered by a waterproof outer layer called the cuticle.

· Openings in the leaves, called stomata, allow passage of gases for photosynthesis but can be closed when it is too warm.

· Gymnosperms have very narrow leaves (the needles) to minimize water loss.

· Terrestrial plants had to develop a way to spread their reproductive cells.

· Spores are tiny reproductive cells that are carried long distances by the wind.

· Seeds carry an embryo inside surrounded by a tough, drought-resistant, protective seed coat.  Food packaged in the seed provides energy for the young plant until it can grow above the soil and begin photosynthesizing.

· Adaptations of seeds help in their dispersal.  Some seeds are carried by wind, stick to the fur of animals or are eaten.

REPRODUCTION IN ANGIOSPERMS

· Male plants produce pollen which carries the sperm to the female plant.  There is no need for water during fertilization.

· The pollen lands on the stigma and germinates, forming a pollen tube through which sperm cells travel to the egg.

· Pollen tubes grow through the style to the ovary.

· The ovary contains ovules, each containing an egg.  A sperm fertilizes the egg forming a zygote which grows into an embryo.

· The ovary and surrounding structures form the fruit.

· Angiosperms try to avoid self-pollination is by having separate male and female flowers.  In plants that have flowers with both male and female reproductive structures, the stigma is generally higher than the anthers, or they might mature at different times.

· Angiosperm pollination:

· Bees are the most common insect pollinator.  They locate flowers by odor, shape, color, and texture.  The pollen is a food source for them and while collecting pollen, bees get it on their legs and carry it to another plant.

· Some flowers are pollinated by insects such as butterflies and moths, which have mouthparts specialized for collecting nectar.  Moth-pollinated flowers are white and bloom at night.  

· Many insects are attracted to odors.  One species smells like rotting meat and is pollinated by flies.  

· Flowers are often shaped so that non-pollinators cannot reach nectar or pollen. For example, hummingbird-pollinated flowers are long, and shaped like the bill of a hummingbird.

· Birds are attracted to red flowers.  Bats are also pollinators.

· Wind-pollinated flowers are small, have no petals and little color and do not produce nectar.

PLANT TISSUES

· Dermal tissue:

· Epidermis is the outermost layer and serves as a protective covering for the plant.

· In the above ground parts of the plant, the epidermis is covered by the waxy cuticle.  The cuticle prevents water loss and infection.

· During the secondary growth of roots and stems, cork replaces the epiodermis as a thick, waterproof, protective layer.

· Vascular tissue conducts materials throughout plant.

· Xylem

· These cells are dead at maturity.

· The hollow cells form a continuous channel through the plant from the roots to the leaves and conduct water and minerals upward from the roots.

· They have hard walls which provide support to the plant.

· Phloem

· Carries sugar from where it is made to non-photosynthetic parts of the plant.

· These cells are softer than xylem and are living at maturity.

· Ground tissue is all of the unspecialized tissue in which the vascular tissue is embedded.  Cells are somewhat spherical and quite unspecialized.

PLANT GROWTH

· Not all cells in a plant actively divide.  Only cells in special parts of the plant, called meristem, will divide.  Meristem is composed of small, unspecialized cells that divide continually.  Cells produced in the meristem are unspecialized and later differentiate.

· Apical meristem produces primary tissues at the tips of roots and shoots.

· This is primary growth – the lengthening of shoots and roots.  Cells at the tips of roots and shoots divide and elongate.

· Lateral meristem is responsible for producing secondary tissues.

· This is secondary growth and it is seen mostly in dicots (although a very few monocots). Secondary growth is an increase in the diameter of the roots and shoots.

THE BODY OF A PLANT

· The root system has three main functions:

· Roots penetrate soil to collect water and nutrients.

· They anchor the plant.

· In many plants the roots are also areas of food storage.

· The shoot system has three main functions:

· Stems serve as a framework to position leaves in the sunlight and as a connection between roots and leaves.

· Leaves are the main location for photosynthesis.

· Flowers and fruit are for reproduction.

· General features of the leaf:

· Leaves are the sites of most photosynthesis.

· The veins in a leaf are continuous with the xylem and phloem in the stem so they can provide water and nutrients and remove the sugar produced by photosynthesis.  

· Anatomy of a leaf:

· Epidermis is found on the top and bottom of the leaf.  The waxy cuticle covers the leaf to prevent injury and water loss.

· Stomata (s. stoma) are found mostly on the lower side of leaf epidermis. These tiny openings allow gas exchange.

· Special cells called guard cells flanking stomata open and close them.  This allows the passage of carbon dioxide, oxygen, and water vapor.

· Mesophyll are masses of cells through which veins run
.  They are packed with chloroplasts and are the main site of photosynthesis.

· Palisade mesophyll are long and narrow like stakes.  They are found in the upper layer of the leaf.

· Spongy mesophyll are loosely packed with air spaces between them.  The air spaces are connected to stomata.  The air spaces allow for a more efficient movement of gases throughout the leaf.

TRANSPORT

· Transpiration is the loss of water from the leaves of a plant.

· Cohesion is the property of water molecules to be attracted to one another.  As water molecules move, they pull on neighboring molecules.  This creates a continuous chain of water molecules from the tips of the roots to each stoma in the leaves.

· The majority of water taken up by roots is lost to the air through the stomata in the form of water vapor.  Water moving into the air spaces between spongy mesophyll pull water from leaf veins.  These water molecules are replaced by those moving from the stem, which are, in turn, replaced by molecules absorbed by the roots.  In order to perform photosynthesis, plants must have a continuous source of water to survive.

· In plants, water molecules pulling on other water molecules by cohesion is called the transpiration-cohesion-tension theory of how water moves up a plant.

· Absorption of water by roots:

· Most water enters through root hairs.

· The solutes in root hairs maintain the movement of water into the roots by osmosis.  This is called root pressure.  Cohesion-tension then keeps the water moving upward through the plant.

· The solutes in the roots are taken up by active transport.

· Translocation is the movement of food from one part of the plant to another.  It is described by the pressure flow hypothesis.

· Sugar is loaded into phloem of leaf veins by active transport.  Water follows by osmosis, increasing the pressure in the phloem tube.

· The pressure pushes the sugar solution through the phloem.  As more sugar is loaded in and more water enters, the process continues.

· As the solution moves throughout the plant, cells that need the sugar remove it from the phloem.  Water moves out by osmosis.  This makes space for more solution to flow to those cells.

· Loading and unloading the sugar requires energy but the movement of the solution is passive.

· The result is that the sugar made by photosynthesis moves throughout the plant from where it is made (the source) to where it is stored or used (the sink).

· The sugar can be used as energy by cells or can be stored.  In the spring, trees begin moving sugar from the roots back up to the shoot system as energy until leaves develop.



