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Describe the features, functions and composition of plant organs, tissues and cell types Relate morphology (roots, shoots, leaves, tissue systems, cell types) to function to differentiate monocot and eudicot characteristics of the body plan Recognize the relationship between embryonic structures and mature plant morphology, like animals, plants multicellular
eukaryotes, whose bodies are composed of organs, tissues and cells with highly specialized functions. Below are the relationships between plant organs, tissues and cell types. The stems and leaves together make up the shoot system. Each organ (roots, stems and leaves) includes all three types of tissues (earth, vessels and skin). Different cell types
include each type of tissue, and the structure of each cell type affects the function of the tissue it includes. We will go through each of the organs, tissues and cell types in more detail below. The text below has been adapted from OpenStax Biology 30.1 Vascular plants have two different organ systems: the shooting system, and the root system. The shooting
system consists of stems, leaves and reproductive parts of the plant (flowers and fruits). The shooting system usually grows above the ground, where it absorbs the light needed for photosynthesis. A root system that supports plants and absorbs water and minerals is usually underground. The systems of the organs of a typical plant are illustrated below. The
plant shooting system consists of leaves, stems, flowers and fruits. The root system fixes the plant by absorbing water and minerals from the soil. Image credit: OpenStax Biology. We'll look at each of these levels of plant organization in turn, and conclude with a discussion of how embryogenesis leads to the development of mature plants: The Root Text
System Below has been adapted from OpenStax Biology 30.3 The roots of seed plants have three main functions: anchoring the plant to the soil, absorbing water and minerals and transporting them up, and storing photosynthesis products. Some roots are modified to absorb moisture and exchange gases. Most of the roots are underground. Some plants,
however, also have adventurous roots that arise above the ground from shooting. Root systems are mostly of two types (shown below): Tap root systems have a primary root that grows down vertically, and from which many smaller lateral roots emerge. The roots of the crane penetrate deep into the soil and are beneficial for plants growing in dry soils. The
roots of the crane are typical of wilds, such as dandelions. Fiber root systems are located closer to the surface and have a dense network of roots. Fiber root systems can help prevent soil erosion. Fiber roots are characteristic of monocots such as grasses. (a) The root systems of the faucet have a primary root that grows downwards, while (b) the fibrous root
systems are made up of many small roots. Image OpenStax Biology, Work Change Square pants /Flickr) Root structures are evolutionarily adapted for specific purposes: bulb roots store starch. The air roots and roots of the support are two forms of above-ground roots that provide additional support for the anchor plant. Some tap roots, such as carrots,
turnips and beets, are adapted to store sugar/starch. Epiphytic roots allow the plant to grow on another plant shooting system: the stems and leaves of the text below have been adapted from OpenStax Biology 30.2 Stems are part of the plant's shooting system. Their main function is to provide support to the plant by holding leaves, flowers and buds. Of
course, they also connect the roots with the leaves, transporting the absorbed water and minerals from the roots to the rest of the plant, and transporting the sugar from the leaves (the place of photosynthesis) to the right places throughout the plant. They can range in length from a few millimeters to hundreds of meters, and vary in diameter, depending on
the type of plant. Stems are usually above ground, although the stems of some plants, such as potatoes, also grow underground. Stems can be of several different varieties: herbaceous stems are soft and usually woody green stems solid and wooded unbranched stems have one stem branched stems have dividing and lateral stems of plant stems, whether
above or below, characterized by the presence of knots and internodes (shown below). The nodes are the dots of the leaves and flowers attached; internodes are areas of the stem between the two nodes. The tip of the shot contains an amic meristem in the apical embryo. The wash bud is usually located in the area between the base of the leaf and the
stem, where it can lead to a branch or flower. The leaves are attached to the stem of the plant in areas called knots. The internode is the stem area between the two nodes. Petiol is a stem that connects a leaf to a stem. Leaves just above the knots emerged from the conceivable kidneys. According to Kelvinsong - Own work, CC BY-SA 3.0, Text below has
been adapted from OpenStax Biology 30.4 Leaves are the main places for photosynthesis: the process by which plants synthesize food. Most leaves are usually green, due to the presence of chlorophyll in leaf cells. However, some leaves may have different colors caused by other plant pigments that mask green chlorophyll. The typical structure of eudicot
leaves is shown below. Typical leaves are attached to the stem of the plant by petiol, although there are also leaves that are attached directly to the stem of the plant. Vascular tissue (xylem and flam) passes through the veins in the sheet, which also provide structural support. The picture shows the parts of the sheet. Petiol is the stem of the leaf. The middle
is a vessel that extends from petiola to the tip Branch veins from the middle. Lamine is a wide, flat part of the Sheet. Margin is the edge of the sheet. Image credit: OpenStax biology the thickness, shape and size of the leaves are adapted to specific environments. Each change helps the species of plants maximize their chances of survival in a certain habitat.
Coniferous plant species that thrive in cold environments like spruce, spruce and pine have leaves that are reduced in size and needles as in appearance. These needle leaves have sunken stomats (pits that allow gas to be replaced) and a smaller surface area: two attributes that help in reducing water loss. In hot climates, plants such as cacti have leaves
that are reduced to spikes, which, combined with their juicy stems, help preserve water. Many aquatic plants have leaves with broad laminum that can float on the surface of the water, and thick wax cuticles (wax coating) on the surface of the sheet, which repels water. The contents below, adapted from OpenStax Biology 30.1 Plant Tissue Systems, fall into
one of two common types: meristematic tissues and permanent (or non-mertic) tissues. Meristematic tissue is analagosnocious for stem cells in animals: meristematic cells undifferentiated continue to divide and promote plant growth. In contrast, permanent tissue consists of plant cells that are no longer actively divided. Meristems produce cells that quickly
differentiate, or specialize, and become permanent tissue. Such cells take on specific functions and lose the ability to further separate. They vary into three main types of tissues: dermal, vascular and terrestrial tissue. Each organ of the plant (roots, stems, leaves) contains all three types of tissues: dermal tissue covers and protects the plant, as well as
controls the gas exchange and absorption of water (in the roots). The dermal fabric of the stems and leaves is covered with a wax cuticle, which prevents the loss of evaporative water. Stomata are specialized pores that allow gas to be replaced through holes in the cuticle. Unlike stems and leaves, the root epidermis is not coated with wax cuticle, which will
prevent water absorption. Root hair, which are extensions of root epidermal cells, increase the surface area of the root, which greatly contributes to the absorption of water and minerals. Trihome, or small hairy or spiky epidermal tissue, can be present on the stem and leaves, as well as help in protecting against herbivores. Ground tissue performs various
functions depending on the type of cell and location at the plant, and includes parenchyma (photosynthesis in leaves, and storage in the roots), collenchima (support for shooting in areas of active growth), and schlerenchyma (shoot support in areas where growth has stopped) is a place of photosynthesis, provides a supporting matrix for vascular Provides
structural support for the trunk, and helps store water and sugar. Vascular tissue is transported by water, minerals and sugars to a variety of different Plant. Vascular tissue consists of two specialized conductive tissues: xylem and blem. Xylem tissue is transported by water and nutrients from the roots in different parts of the plant, and also plays a role in
structural support in the stem. Phloem fabric is transported by organic compounds from the photosynthesis site to other parts of the plant. Xylem and flax always lie next to each other in the vascular ligament (we will wonder why later). Each organ of the plant contains all three types of tissues. Coning, Ross E. 1994. The basics of plants. Website information
about plant physiology. . Reprinted with permission. Before we get into the details of plant tissues, this video provides an overview of the structure of plant organs and tissue function: Plant cell types Each type of plant tissue consists of basic cell types that perform completely different functions: Vascular tissue cells: Tracheids Vascular elements of Sieve
tubular cells Companion cells dermal tissue cells: Epidermal cells Stomata or more precisely, Trichomes Cell Guard Ground Tissue Cells: Parenchyma Collenchyma Sclerenchyma Although these cell types perform different functions and have different structures, they have an important feature: all plant cells have primary cell walls that are flexible and can
expand as the cell grows and lengthens. Some (but not all) plant cells also have a secondary cell wall, usually composed of lignin (a substance that is the main component of wood). Secondary cell walls are inflexible and play an important role in the structural support of plants. We will describe each of these different cell types in turn, and consider how
tissues perform similar or different functions in different organs based on the presence of specific cell types. Cells in the skin tissue The outer layer of tissue surrounding the entire plant is called epidermis, usually consisting of a single layer of epidermal cells that provide protection and have other specialized devices in different plant organs. At the root, the
epidermis promotes the absorption of water and minerals. Root hair, which are extensions of root epidermal cells, increase the surface area of the root, which greatly contributes to the absorption of water and minerals. The roots also contain specialized skin cells called endodermism, which is found only in the roots and serves as a checkpoint for materials
entering the vascular root system from the environment. Wax matter is present on the walls of endodermal cells. This waxy area, known as the Caspar strip, causes water and solutions to cross the plasma membranes of endodermal cells instead of sliding between cells. In the stem and leaves, the epidermal cells are covered a substance called cuticle, which
prevents water loss through evaporation. Cuticula is not present at the epidermis and the same as the Caspar strip, which is present in the roots. To allow the exchange of gas for photosynthesis and breathing, the epidermis of the leaf and stem also contains holes known as stomata (single: stoma). The two cells, known as guard cells, surround each sheet
stoma, controlling its opening and closing, thus regulating the absorption of carbon dioxide and the release of oxygen and water vapor. Stems and leaves can also have trichoms, hair-like structures on the epidermal surface that help reduce transpiration (loss of water terrestrial parts of plants), increase solar reflection, and store compounds that protect
leaves from herbivores predators. Visualized in 500x using a scanning electron microscope, several stomats are clearly visible on (a) the surface of this sumac leaf (Rhus glabra). When increased in 5000 x protective cells (b) one stoma of lyro-lyrd sandcreet (Arabidopsis lyrata) have the appearance of lips that surround the hole. In this (c) light micrographic
cross-section of Sheet A. lyrata, a pair of guard cells is visible along with a large substomatal airspace in the sheet. (credit: OpenStax Biology, modification of the work of Robert R. Wise; part with scale-bar data from Matt Russell) Trihome gives the leaves a fuzzy look, as in this (a) sundew (Drosera sp.). The trihome leaf includes (b) branched trichoms on a
sheet of arabidopsis lyrate and (c) multi-resolution trichoms on a mature sheet of The Marilandic Kwerk. (credit: OpenStax Biology, a: John Freeland; credit b, c: modification of the work of Robert R. Wise; bar scale data from Matt Russell) Cells in vascular tissue, as in animals, vascular tissue transport substances throughout the plant organism. But instead
of the circulating system that circulates with the pump (heart), vascular tissue in plants does not circulate substances in the loop, and instead is transported from one extreme end of the plant to the other (e.g., water from the roots to shoots). Vascular plant tissue consists of two specialized conductive tissues: xylem, which conducts water, and a flaema that
conducts sugar and other organic compounds. One vascular beam always contains both xylem and flam tissue. Unlike the animal circulatory system, where the vascular system consists of tubes lined with a layer of cells, the vascular system in plants consists of cells - the substance (water or sugar) actually moves through individual cells to get from one end
of the plant to the other. Xylem tissues transport water and nutrients from roots to different parts of the plant, and including vascular elements and tracheids, both of which are tubular, elongated cells that hold water. Trahaids are found in all types of vascular plants, but only angios and some other specific plants have vascular elements. And the ship's
elements are located with perforations called pits between neighboring cells to ensure the free flow of water from one cell to another. They have secondary cell walls, hardened with ligine, and provide structural support to the plant. The tracheids and vascular elements are dead in functional maturity, which means they are actually dead when they do their job
of transporting water throughout the plant's body. Phloem tissue, which is transported by organic compounds from the photosynthesis site to other parts of the plant, consists of sieve cells and associated cells. Sieve cells hold sugar and other organic compounds, and are arranged from end to end with pores called sieve plates between them to move between
cells. They are alive in functional maturity, but do not have nuclei, ribosomes or other cellular structures. Thus, the cells of the sieve are supported by companion cells, which are located near the cells of the sieve and provide metabolic support and regulation. Xylem and flax are always close to each other. In the stems, xylem and flame form a structure called
vascular ligament; in the roots it is called a vascular stele or vascular cylinder. This light micrograph shows the cross section of the squash stalk (Curcurbita maxima). Each tear vascular beam consists of large xylem vessels to the inner and smaller phloem cells to the outside. Xylem cells, which transport water and nutrients from the roots to the rest of the
plant, are dead at functional maturity. Phloem cells, which transport sugar and other organic compounds from photosynthetic tissue to the rest of the plant, live. Vascular beams are enclosed in ground tissue and surrounded by dermal tissue. (credit: OpenStax Biology, modification work (biophotos)/Flickr; scale bar data from Matt Russell) Cells in Earth tissue
are all other tissues in the plant that is not dermal tissue or vascular tissue. Ground tissue cells include parenchima (photosynthesis in leaves and storage in the roots), collenchima (support for shooting in areas of active growth) and schlerenchima (support for shooting in areas where growth has stopped). Parenhima are the most common and versatile type
of cells in plants. They have primary cell walls that are thin and flexible, and most of them do not have a secondary cell wall. The parenchima cells are totipotent, meaning they can divide and differentiate into all types of plant cells, and the cells responsible for rooting cut the stem. Most of the tissues in the leaves consist of parenchem cells, which are places
of photosynthesis, and the cells of parenchem in the leaves contain a large amount of chloroplasts for phytosynthesis. In the roots, parenchyma places the storage of sugar or starch, and are caused by pith (at the center of the root) or bark (in the periphery of the root). Parenhima can also be with flam cells in vascular tissue as parenchem beams. Rays. like
parenchyma, the lack of secondary cell walls, but thicker walls of primary cells than parenchyma. These are long and thin cells that retain the ability to stretch and lengthen; this feature helps them provide structural support in growing regions of the shooting system. They are very abundant in lengthening stems. String pieces of celery are primarily colenchem
cells. Schlerenhim cells have secondary cell walls consisting of lignin, a hard substance that is the main component of wood. Therefore, the cells of shelrenchems cannot stretch, and they provide important structural support in mature stems after growth has stopped. Interestingly, the helmet cells are dead at functional maturity. Schlerenchyma give pears
their gritty texture and are also part of the apple cores. We use sclerenchemum fibers to make clothes and rope. Cross-section of the sheet, showing flax, xylem, sclerenchima and collenchima, as well as mesophyll. According to Kelvinsong - Own work, CC BY-SA 3.0, Fabric arrangements in different plant organs Each plant organ contains all three types of
tissues, with different mechanisms in each organ. There are also some differences in how these tissues are arranged between monocots and diktat, as shown below: In the roots of the wild, xylem and flem stele are arranged alternately in the form of X, while in the roots of the monocot, vascular tissue is located in the ring around the core. In addition,
monocots tend to have fibrous roots, while eudicotics tend to have tap root (both illustrated above). In (left) typical wildness, vascular tissue forms a form of X in the center of the root. In (right) typical monocotic, flame cells and large xylem cells form a characteristic ring around the central core. The cross-section of the root of the wild has an X-shaped
structure in its center. X consists of many xylem cells. Phloem cells fill the space between X. A ring of cells, called a pericycle, surrounds xylem and flax. The outer edge of the pericycle is called endodermis. A thick layer of bark tissue surrounds the pericycle. The bark is encased in a layer of cells called epidermis. The root of the monocot is similar to the root
of the outlandish, but the center of the root is filled with the core. Phloem cells form a ring around the core. Round clusters of xylem cells are embedded in the thump, symmetrically located around the central core. The outer pericycle, endodermis, bark and epidermis are the same at the root of the savagery. Image credit: OpenStax Biology's wild stems,
vascular beams arranged in a ring to the stem periphery. In the stems of the monocotic, vascular beams are randomly dispersed throughout the terrestrial tissue. In a) the stems of wild vascular beams are located on the periphery of the terrestrial tissue. The xylem tissue is located in the direction of the inner part of the vascular phloem is located to the
outside. The fibers of Sclerenhima cover vascular beams. In the center of the stem is a ground tissue.  In (b) monocotic stems vascular beams, consisting of xyleem and flam tissues, are scattered throughout the terrestrial tissue. The beams are smaller than the stem of the wild, and the various layers of xylem, frem and sclerenchem are indistinguishable.
Image credit: OpenStax Biology Leaves include two different types of photosynthetic cells of parenchem (palisad and spongy). Like all plant organs, they also contain vascular tissue (not shown). Monocots tend to have parallel vascular tissue veins in the leaves, while dicots tend to have branched or net-like vascular tissue veins in the leaves. In figure a)
leaves the central mesophilus is sandwiched between the upper and lower epidermis. The mesophyll consists of two layers: the upper layer of the palisade, consisting of tightly packed, columned cells, and the lower spongy layer consisting of loosely packaged irregularly shaped cells. The stomat on the underside of the sheet allows the gas to be replaced.
Wax cuticle covers all the air surfaces of terrestrial plants to minimize water loss. Image credit: OpenStax Biology This chart summarizes the differences between monocots and dicots: This chart shows the differences between monocoyledonic colors or dicotyledonous flowers. Monocots have one cotilendon and long and narrow leaves with parallel veins.
Their vascular beams are scattered. Their petals or floral parts are multiplied by three. The dikoths have two cotylendon and broad leaves with a network of veins. Their vascular beams are in the ring. Their petals or floral pieces are multiples of four or five. By Flowerpower207 - Own work, CC BY-SA 3.0, And this video provides a good (albeit dry) resume
and synthesis of plant structure and function: Plant embryogenesis text below adapted from OpenStax Biology 32.2 How do each of these adult tissue plants emerge from a fertilized egg? As we have discussed before, the zygota is divided asymmetrically into apical cells that will last to become an embryo, and suspensor, which functions as an umbilical cord
to provide nutrients from maternal to embryonic tissue. Prior to fertilization, there is a gradient of a plant hormone called auxin through ovl, with higher concentrations of aaxin in the region that will become an ape cell. Asymmetrical cell division segregates auxin into the apical cell, setting the aperic/basal axis (similar to the anterior/posterior axis in animals).
Thus, early plant development, like the early development of many animal species, begins with the segregation of cytoplasmic determinants in the very first cell division. After several rounds of cell division followed by differentiation, apical cells eventually lead to cotyledons, And the radi cheekbone. Cotylendons, or embryonic leaves, will be the first leaves of
plants after germination. Monocots tend to have a single cotyledon, while dicots tend to have two cotyledons (in fact, the number of cotyledons is present that gives them the prefix mono- or di-). The part of the plant that grows above the cotilendons is called epicotil (above the cauldron). Hypocotile (below the boiler) will become a future stem, and the radicle,
or embryonic root, will lead to future roots. The images below show the general structures and processes associated with seed germination: Public Domain, s, seed coats; g, radikul; h, hypocotyl; c, Cotylendon; e, epicotil. Picture: Image from page 233 Principles of Modern Biology (1964) By Shana Kerr November 10, 2016.on February 3, 2020. 2020. tissue
system in plants pdf. tissue system in plants ppt. tissue system in plants class 11. tissue system in plants biology discussion. tissue system in plants wikipedia. tissue system in plants in hindi. epidermal tissue system in plants. ground tissue system in plants
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