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Description

Gardener's Guide to Botany is a basic manual to botanical information. Written for gardeners by a gardener this manual teaches the gardener about plant seeds, flowers, roots and leaves.
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Introduction
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A seed is kind of an amazing thing. A seed packs everything it needs to grow a plant. The type of plant, how big it will grow, what kind of leaves it will have, and its flower color. Literally the entire blueprint of the plant is contained within that tiny package we call a seed. 

All flowering plants grow from seeds, and that includes just about everything found in the flower and vegetable garden, excluding ferns, fungi, and mosses. The tiny seed produces everything from the diminutive moss roses to the huge oak tree. 

Seed size has virtually no impact upon the size of plant that grows from it. Some of the largest plants may grow from seed the size of dust, and very large seeds sometimes produce diminutive plants. 

Seeds in the wild depend upon a number of different mechanisms to allow them to reach the proper locations and conditions for them to germinate. Some have fluffy wings to allow the wind to disperse them over a wide area.

Others have Velcro-like spurs to stick to animal’s fur. Others clothe themselves in fleshy fruit, which in turn is eaten by birds and animals and thus dispersed. Many of these need the harsh enzymes produced by the digestive systems of these animals to dissolve the seed coat sufficiently to allow germination. 

Seeds are of immense commercial value to us. Corn supplies both human food and feed for the livestock we depend upon for meat and protein. Corn also provides ethanol for fuel for our vehicles. Soybeans supply plastics, cooking oils and other important products. Other grain crops find use as bread, beer, and other items we use in our everyday life.

The amazing seed packs everything needed to grow a plant into a compact package. All flowering plants produce seed that not only serves as a method of reproduction for the plant but also a major food source for humans, animals and insects. Seeds are an indispensable part of our world.
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Botanical terms used in this article:
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Angiosperms

Angiosperms are the group of plants we know of flowering plants, as opposed to the gymnosperms, or "naked seed" plants and spore producing plants like ferns and fungi.  The word "angiosperm" comes from the Greek words "angeion", which means "vessel", and "sperma," which means "seed." The term refers to the vessel (fruit) contained seeds of this vast, diverse groups of plants. The angiosperms are the most numerous of all plant types and occupy virtually every climate zone in the world. There are about 250,000 species of angiosperms on earth. Angiosperms appeared on Earth approximately 150 million years ago.

Anther

The anther is the pollen bearing part of the stamen of a flower. The anther is located at the apex of the stamen. The anther is the male reproductive part of the flower and produces the pollen.

Cell

The cell is the basic building block of a living organism, plant or animal. The term "cell" originated from the first man, Robert Hooke, to look at one using a microscope of his own construction in 1665. The word originates from the Latin word "cella," which means "small room." A plant cell is a complex unit that contains the necessary components for a plant to convert sunlight into energy, allowing the plant to grow and reproduce.

Dicots

The dicots are one of the two major divisions of the angiosperms, the other being monocots. The term is derived from two words, "di," which means two, and "cots" which is an abbreviation of the word cotyledons. The cotyledon is the first portion of the plant to emerge when the seed germinates. The cotyledon's purpose is to supply food to the developing plant until the true leaves form and can manufacture food. Dicots have two of these seed leaves and monocots like grasses have only one.

Dormancy

Dormancy is the state of reduced cellular activity the seed enters after forming. The dormancy state allows a seed to survive long periods during adverse conditions.

Egg

The egg is the female cell needed, in addition to sperm, for fertilization to occur. It is termed a "gamete" which originates from the Greek word, gamein, which means to marry. It refers to the sexual process in which two sex cells, the egg and sperm need to unite to form a new cell, the zygote.

Embryo

The embryo is the immature, dormant plant contained in a seed. The embryo has all of the characteristics of plant that it will become, in miniature. It will have a root, stem and seed leaves.

Endosperm

The endosperm is the food storage tissue in seeds that formed by the secondary fertilization when the egg and sperm unite.

Fertilization

Fertilization is the process of sexual reproduction in which the sperm cell unites with the egg cell, forming a zygote that is an entirely new entity.

Nuclei

The nucleus is located within the cell and it controls all activities within the cell. The nucleus contains the genetic material, DNA. During cell reproduction the nucleus splits in half, imparting half of the DNA to each new cell created by the process.

Ovary

The ovary is the bottom portion of the pistil of the flower in which fertilization occurs. The ovary contains the egg cells and it becomes the seed coat after fertilization occurs.

Ovule

The ovule is an immature seed contained in the ovary. There may be one or more ovules in an ovary. The egg cells are located in the ovules, awaiting sperm from the pollen to fertilize them. The ovule will then develop into a seed.

Pollen

The anther of the flower produces pollen. Pollen is the male portion of the sexual reproductive process in plants as it contains the sperm cells. Pollen is dust like in nature and each pollen grain contains two cells. One of these cells will divide, forming the sperm cells. Pollen is very durable and it can survive for thousands of years under proper conditions. The grains have a distinctive shape and the pollen may identify different species of plants.

Seed

The seed contains all the genetic material needed to produce a new plant. It is formed through sexual reproduction by the plant.

Seed coat

The seed coat is the protective outer layer of the seed. It forms after fertilization from the ovary walls. The hardness of the seed coat varies from species to species. Some are impermeable to water, causing complex environmental changes before germination can begin. Others are softer and allow quicker germination.

Stigma

The stigma is the part of the flower that receives the pollen. It is part of the pistil and secretes a sticky substance to which the pollen will adhere. Stigmas of insect pollinated flowers are adapted to the type of insect, which pollinates it while stigmas of wind-pollinated flowers tend to be feathery in shape, and adapted to catching the pollen.

Sperm

The sperm is the male sex cell necessary for sexual reproduction. The anther of the flower produces it and transfers in the pollen grains to the stigma.

Zygote

The zygote is the cell that forms after the sperm fertilizes the egg. It is a fertilized egg. The word derives from the Greek word "zygotos" which means "yoked" or united. The zygote is a single cell which soon begins to divide and grow, forming the embryo.
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Formation and Structure of the Seed in Angiosperms
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This article deals strictly with seed formation in the class of plants called angiosperms, or "enclosed seeds." It also deals with the further division of the dicots, or plants with two seed leaves. 

The seed is the structure that develops from the fertilized ovule of the flower. The seed comprises all of the genetic information required to produce a new plant like the plant from which it originated. It is composed of three distinct structures, the embryo, the endosperm and the seed coat. The formation of these structures occurs during the process called fertilization. Fertilization occurs, as it does with all flowering plants, after a grain of pollen, produced by the anther of a flower, lands on the stigma of a flower of the same species. When this occurs the pollen grains grow a tube that extends down through the style into the ovary. The sperm cells from the pollen travel down the tube and then fuse with the nuclei of an egg cell that is within the ovary. 

[image: image]

In angiosperms double fertilization occurs during this process. One fertilization method involves the fusion of sperm cell nuclei with an egg cell. This part of the fertilization forms the zygote which develops into a pro zygote and then into the embryo. A secondary fertilization involves second sperm cell nuclei and the polar nuclei. This fertilization forms the endosperm.

This double fertilization has formed two of the three parts of the seed, the embryo and the endosperm. The seed coat develops over the endosperm and the embryo, protecting them from the elements and holding the parts together. 

A zygote is the cell, which forms after sexual fertilization, occurs. This zygote contained within the seed is the undeveloped plant and within it is all the genetic information needed for the plant to grow. This genetic information, or DNA, comes from both parent plants that contributed to the initial fertilization. If self-fertilization has occurred, which happens in many types of plants, the genetic material comes from a single plant. After formation of the seed the zygote develops into a pro zygote that then develops into the embryo. The embryo becomes inactive, waiting for conditions to become satisfactory for germination. Depending upon the plant species and storage conditions a zygote can remain in this inactive state for a period of hours to many, many years after the seed forms. Some plant seeds will germinate immediately after they fall from the plant. Other plant seeds will need a complicated series of developments to trigger germination. The zygote consists of two portions, one of which will form the stem and leaves. The other portion will form the root of the plant. In dicot plants there are two seed leaves present which will emerge upon germination and produce food for the plant until the true leaves develop.

The endosperm is quick to develop after fertilization. Once the endosperm develops it too will remain inactive until after germination occurs. The purpose of the endosperm in the seed structure is to serve as a food source for the embryo to use once germination begins. The embryo will draw upon this food source until the roots and the leaves develop well enough to draw nutrients from the soil and gather light from the sun and manufacture the food the plant needs to survive. 

The seed coat's purpose in the structure of the seed is to protect the embryo and endosperm. Seed coats develop from the ovule of the flower and it will remain in place until germination occurs. The seed coat sheds off at this point. Once the seed forms it enters a state of dormancy. Dormancy can last for hours, days, weeks or years, depending upon the species of the plants and its growth requirements.

Back to Table of Contents
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Scarification

Many seeds have very hard seed coats that make them impervious to soaking up water, preventing seed germination. In the natural world many of these seeds must pass through the digestive systems of an animal or bird before it will germinate, naturally scarifying them by exposing them to high acid stomach fluids or the gizzards of the birds. This is advantageous to the plant because it allows seed dissemination over a larger area because of the bird or animal's wanderings. Other seeds from prairie or desert areas need extremely high temperatures to germinate. These temperatures occur during wildfires that may rage over an area clearing the way for new plants to grow. Once the seed coats weaken by the high temperatures of a fire, the seed will germinate and grow in a freshly cleared environment.

Seeds with these hard seed coats can be difficult for the gardener to germinate. A process called scarification will abrade or crack the seed coat and allow water to penetrate to the embryo, allowing it to germinate. 

Scarification methods range from physical scarification to chemical scarification. On a small scale for the home gardener a rasp, file or coarse sandpaper can abrade the seed coat, thinning it and cutting away the hard outer coat. Larger nursery operations use mild acids and other solutions to break down the seed coat. 

Once thinning the hard seed coat, place the seed in soil media and germinate it according to the needs of the species to which it belongs.

Photo dormancy 

Photo dormancy is a type of dormancy exhibited by many types of seed that need exposure to light to germinate. This type of dormancy is advantageous to plants by allowing the seeds to remain dormant until favorable growing conditions exist. Many types of woodland plants exhibit photo dormancy that prevents the seed from germinating until spring before the leaf cover develops and soil and weather conditions are congenial for growth. Plants that require full sun may also exhibit photo dormancy. The shade of competing vegetation usually prevents some seeds from germinating. 

Common garden seeds, which have the photo dormancy trait, are lettuce, begonia, impatiens and snapdragon. There are many others. Do not cover these seeds with soil when seeding in. Plant them and lightly mist the soil, then expose them to light and warmth. Most seeds, which are photo dormant, are very fine seeds, almost like dust.

Thermo dormancy

Thermo dormancy is a type of dormancy in which temperature plays a role in breaking dormancy and beginning germination. 

Many plants, such as ablemoschus, amaranth, cocklebur and most cactus species, need high temperatures to germinate. These seeds will not germinate until soil temperatures have reached high levels.

Other plants, such as lettuce, pansy and radish, need cool temperatures to germinate properly and many will simply not germinate in high soil temperatures. Some may germinate, but at lower levels or the resulting seedlings may lack vigor.

Exogenous Dormancy 

Exogenous Dormancy refers to dormancy induced by conditions outside the seed (embryo) and the term usually means conditions in the seed coat. Exogenous dormancy can be of two forms, chemical or physical with physical dormancy making up the vast majority of seeds with exogenous dormancy. The term used to refer to this type of seed is "hard seed." A process called scarification may break this type of dormancy. One treatment involves using sulfuric acid to abrade the seed, but the home gardener should not try this as acid is dangerous to use unless you are trained in its use. Breaking exogenous dormancy with boiling water is another method. Bring the water to a boil, drop the seed in and remove the water from the heat source. Do not leave the seed in the water very long or you risk killing the seed.

Endogenous Dormancy

Endogenous dormancy occurs when special conditions within the embryo prevent germination from occurring. This class of dormancy has three major classes – physiological dormancy, morphological dormancy and combined dormancy.
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Seed Dormancy
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After the seed forms it enters a dormant state in which little cellular activity takes place. The advantage of dormancy is ensuring that germination of the seed will not occur until dispersal of the seed is accomplished. Breaking this seed dormancy for most plants grown in the garden is simple. All you have to do is supply the proper conditions for growth and the seed, if it is viable, will germinate and grow.

Many plant seeds display more complex types of seed dormancy, though, and if the requirements needed to break this dormancy are not met the seed will not germinate even if proper germination conditions occur. The advantages of these more complex types of seed dormancy for plants is that they allow the plant to survive conditions in which the seedling would not survive the conditions in which it is produced. Plants have devised many forms of dormancy to help them survive the often-harsh environments in which they exist.
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