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CHAPTER ONE

	How plants work in Hydroponics
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	Probably the most important prerequisite for running any Hydroponic system successfully is a clear understanding of how the plants work. With this knowledge, you will be able to see why the component parts of a hydroponic system are included, and why certain actions will produce better growth in the plants, while others may be detrimental to their health.

	How Plants Grow 

	A young root tip evolves from a seed that pushes down its direction into the soil.

	You will quickly gain an understanding of how most plants work by looking at how trees grow. The story begins with the seed that is the dispersal unit within a tree's life cycle. Each autumn, the parent trees scatter thousands of seeds across the forest floor, sprouting later in spring.

	Germination starts when the dry seed draws off the soil in water and the seed softens and swells. A few days later, by cell division, a tiny root will grow, developing into a visible root that emerges through the seed coat, bends downwards and enters the soil. Then the root grows tiny root hairs, by which the new tree absorbs the water it requires for growth. The minerals which the developing tree requires are dissolved in the water. In a few weeks, branch roots start to develop, which would in turn will chuck off more branch roots as they evolve stouter.

	Surprisingly the root system remains shallow. Deep tap roots are rare, for roots in the surface layers of the soil fulfill their functions best. The growth in the size and substance of the roots of a tree is maintained through the healthy function of the green leaves of the tree. 

	Photosynthesis

	A few days after the seed emerged from the first roots and made their way underground the seed would also have produced its first small shoot. All seeds of the tree contain one or more leaves of seed, called cotyledons. The upward growth of the first little shoot of the tree continues for the remainder of its life. The aerial shoots like the tree's roots are nourished on the shoots by the leaves which develop. Photosynthesis is named the key process. This literally means' making up with the help of light' translated from its Greek language. Photosynthesis is essentially the process through which plants trap and utilize light energy. 

	Green plants appear green, reflecting green light and absorbing the other colors which make up' white' light. Chlorophyll is the pigment that gives plants this green colour, and this substance is mainly used to trap light. Chlorophyll that regulates the photosynthetic reaction is found in different cells in the leaves called chloroplasts. Plants need to absorb sunlight, because it gives them the energy they need to produce the food they need for growth.

	The Production of Food in a Plant’s Leaves

	The leaves on a plant are constantly filtering a stream of air through their tissues, which are open-textured with many air passages. Air consists of about four parts of nitrogen to one of oxygen, plus a tiny but significant amount of carbon dioxide. The plant needs carbon to create new tissues producing what we see as growth. The chlorophyll in the leaves, using energy from sunlight, extracts the carbon dioxide from the air and combines it with water to make chemicals called carbohydrates. 
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	A familiar type of carbohydrate is sugar. Glucose sugar is a soluble type of carbohydrate produced by photosynthesis that is able to flow freely throughout the plant providing the food necessary to nourish every kind of growth and also supply the energy for every vital process. The leaves, shoots, roots, the woody stem, flowers and finally the fruit and seeds are all built up from it. Plants use the energy stored in carbohydrates through a process called respiration.

	You can see that photosynthesis is an important process for plants for without it the carbohydrates or sugars needed by the plant for growth, would not be produced. It is also an important process for humans because during the process of trapping light energy, oxygen is separated from water and released into the atmosphere. Green plants therefore remove the carbon dioxide that humans and other animals breathe into the air and release the oxygen we depend on to survive.
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