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Introduction
 
   Have you ever questioned what you would do to feed yourself in the event of an economic crash or a catastrophic event that wiped out food stores? How would you sustain yourself and how would you make sure that your family could eat? There is a very simple answer to these questions- agricultural hydroponics. 
 
   Thank you for downloading this book, Hydroponics: The Definitive Beginner’s Guide to Quickly Start Growing Vegetables, Fruits, & Herbs for Self-Sufficiency!
 
   Hydroponics is a type of growing process that is accomplished without using soil. It involves the use of nutrient-rich water and one of several techniques to help the plant intake the various nutrients that it needs for growth. It has a number of benefits over more traditional growing methods, which you will learn in this book.
 
   In this book, you are going to learn the history of hydroponics and why it is a good growing method. You will also learn the techniques used for hydroponics and how to get started. Finally, you will learn how to troubleshoot your hydroponic growing system if it is not working right.
 
   Whether you are interested in hydroponic growing as a relaxing hobby or you are trying to teach yourself the important art of self-sustainment, this book will teach you everything that you need to know to get started with hydroponics. Learn this useful and relaxing skill today.
 
   Best of luck!
 
   



  
 



Chapter 1: Hydroponics: An Overview
 
   Hydroponics is a means of growing plants without soil. It makes use of nutrient-rich water, or a nutrient solution as well as techniques that allow the plant to grow. In this chapter, you are going to learn the history of the growing art that we call hydroponics. You will also learn about some of its practical uses throughout history.
 
    
 
   
  
 

[bookmark: _Toc442890075]Why Plants Are Grown in Soil
 
   Traditionally, soil is used to grow plants. At some point in history, it was learned that the soil was not necessary for the growing process. Rather, the role of soil is to act as a reservoir to hold the nutrients that a plant needs in order to grow.
 
    
 
   
  
 

[bookmark: _Toc442890076]A Timeline of the Development of the Hydroponics System
 
   It was 1627 when the idea of hydroponics was published, in Sylva Sylvarum by Francis Bacon. While he would not be around to see it, (he died the year before Sylva Sylvarum was published) Sir Francis Bacon had established the idea of water culture, which would be explored for centuries before arriving at the systems used today.
 
   John Woodward was the next man to study the growth of plants using water culture. He published a study of his experiments in 1699, for which he used spearmints. There would be a number of other studies done after this one until a list of the nine essential nutrients for plant growth was compiled in 1842. Finally, between the years of 1859 and 1875, the soilless cultivation technique that is known as hydroponics was developed by German botanists Wilhelm Knop and Julius von Sachs. 
 
   It would be 1929 that hydroponics would be considered for the production of agricultural crops. William Frederick Gericke initially called this process aquaculture, but it was dropped after he learned that aquaculture was already used to describe the culturing of aquatic organisms. W. A. Setchell suggested the term hydroponics in 1937 and it stuck.
 
   Gericke was a student at University of California at Berkeley and was originally denied use of the on-ground greenhouses for his study. After he had successfully grown 25-foot tall tomato plants in nutrient-filled solution, however, the University petitioned him for the solution. He once again requested access to greenhouses and research facilities, which the University eventually approved. Still, his ideas were met with skepticism. The University requested two other students investigate his claim. Daniel Arnon and Dennis Hoagland investigated Gericke’s research and reported their findings in an agriculture bulleting in 1938, titled The Water Culture Method for Growing Plants Without Soil. They missed several advantages of agricultural hydroponics when compared against traditional agricultural methods and also developed several mineral nutrient solutions. There are still several altered versions of these original methods (called Hoagland solutions) used today.
 
   [bookmark: _Toc442890077]Practical Uses of Hydroponic Growing Systems Throughout History
 
   It was in the 1930s that the most well-known early success with the agricultural hydroponics method occurred. There was a soilless island in the Pacific Ocean called Wake Island. It was used as a refueling stop for an airline, though it had one major problem: The lack of soil meant that the airline had to airlift vegetables for passengers to eat, which could be incredibly expensive.
 
   So, what was the solution? Hydroponics. Vegetables were grown for the passengers for a price significantly lower than it cost to airlift vegetables to the island. 
 
   There have also been a number of other practical applications of hydroponics in the twentieth and twenty-first centuries. These include:
 
    
    	Walt Disney World’s EPCOT Center has an area called The Land Pavilion, where a number of hydroponic techniques have been used to grow food since the early 1980s.
 
    	NASA has considered hydroponic growing to sustain life in space, as well as on Mars.
 
   
 
   Now that you have a brief understanding of how we arrived at the growing system that is called hydroponics, it is time to learn the many benefits and how you can grow your own fruits, vegetables, and herbs at home. 
 
   



  
 



Chapter 2: Hydroponics vs. Soil Gardening
 
   So, what makes hydroponics so different from traditional soil gardening methods? In this chapter, you are going to find out. Here are the advantages of each type of growing.
 
    
 
   Areas Where Hydroponic Gardening is Better
 
    
    	Hydroponics prevents the overuse of fertilizer. Hydroponic plants are grown in a very controlled environment, where waste products are limited and less nutrient material is needed. The great thing about this control is that it allows less fertilizer to be used. This is especially beneficial for the humans and animals in the area, who will have less of a chance of drinking fertilizer-contaminated water.
 
    	Hydroponics make better use of space and location. You can grow an indoor hydroponics system anywhere that you have room, because it takes up so little space and everything that the plant needs can be provided by your system. Additionally, roots grown in soil need room to spread out while plants grown hydroponically have root systems that do not need to spread out. This means that you can grow plants closer together and save space.
 
    	Hydroponics uses less water. You would think that a hydroponic growing system would use more water than traditional methods, but that is not true. When plants are grown hydroponically, they are given only the amount of water that they need. When you water plants that are in soil, some of the water is going to seep into the ground or leak out of the pot. It will also be evaporated. Therefore, the plants are actually receiving only a fraction of the water that you are providing. Hydroponic systems are much more efficient when it comes to water usage and you actually end up using 70 to 80 percent less water.
 
    	Hydroponics systems reduce weeds, pests, and diseases. When you use more traditional gardening methods, the soil that you grow in can be filled with diseases, pests, and other plant parts. Hydroponic systems do away with this problem almost entirely.
 
    	Hydroponic systems grow plants twice as fast as traditional methods. Do you know what that means? You can have more harvests each year. Because hydroponic systems provide exactly what the plant needs without the plant having to hunt for it, the growing cycle is much more efficient.
 
    	Hydroponics makes it easier for you to tamper with the nutrients for growing. Every plant, like every person, is unique. Each type is going to thrive in certain environments and struggle in others. Hydroponics is fun in this way. You have the ability to adjust the amount of nutrients in the solution and adjust it until you have the perfect growth solution. 
 
   
 
    
 
   Areas Where Soil Gardening is Better
 
    
    	Soil gardening has a lower initial cost. While hydroponics systems vary in their initial cost, they can get quite expensive. Some of this cost will be offset by the lesser amount of water, fertilizer, and pesticides that you will need.
 
    	Soil gardening does not use electricity. In several hydroponics gardening techniques, you must use a light source. Additionally, some systems use electricity to create bubbles in the nutrient system to aerate the roots.
 
    	Soil gardening has a less risk of mold and bacteria growth. One disadvantage of hydroponics is that plants are grown in a very moist environment. This leaves the plants susceptible to growth of mold and sometimes dangerous bacteria if enough precautions are not taken. 
 
   
 
    
 
   Now that you have an understanding of the major ways that hydroponics differs from more traditional growing methods using soil, it is time to move on. In the next chapter, we will discuss the various types of hydroponics systems available and how to choose the best system for your home garden.
 
   


  
 



[bookmark: _Toc442890079]Chapter 3: Choosing a Hydroponic System
 
   As the field of agricultural hydroponics has been studied, there are numerous systems that have been evaluated for effectiveness. In this chapter, you will learn about the different types of hydroponics systems and the techniques that can be used so you can grow your own garden for self-sufficiency.
 
    
 
   
  
 

[bookmark: _Toc442890080]Types of Hydroponic Systems
 
   There are six major types of hydroponic growing system. There are altered versions of these and systems that combine two or more techniques, but all hydroponic systems are derived from one of these six major types.
 
   [bookmark: _Toc442890081]Drip System
 
   [bookmark: _Toc442890082]Nutrient Film Technique (NFT)
 
   For the nutrient film technique (NFT) you need a reservoir, a pump, and a growing tray that is placed at a tilt. A pump is placed in the reservoir to circulate the nutrient through a tube and up to the growing tray. The nutrient runs down the growing tray, where the roots are dangling down. Because the tray is at an angle, the extra nutrient solution runs down back into the reservoir tank.
 
   [bookmark: _Toc442890083]Water Culture
 
   For a water culture system, you will need an air pump to keep the roots of your plant adequately oxygenated. The reservoir and the growing chamber are essentially the same part. The roots of the plant will be submerged completely by the nutrient solution, which is the reason that an air pump is needed.
 
   [bookmark: _Toc442890084]Ebb-Flow (also referred to as Flood & Drain)
 
   The ebb-flow hydroponic system uses a submersible pump to pump nutrient solution between the reservoir and the grow tray. When there is too much nutrient solution in the grow tray, the excess will flow back down in the reservoir. This makes for very efficient use of nutrient solution.
 
   [bookmark: _Toc442890085]Wick System
 
   The wick system is one of the simplest setups. In fact, you may want to consider this as you build your own hydroponics systems. Basically, a wick is run from the growing tray with the plants to the reservoir. The nutrient solution is kept in the reservoir and the wick will pull it up whenever the plant roots need it.
 
   [bookmark: _Toc442890086]Aeroponics
 
   The basic set up of an aeroponics system makes use of a drip sprayer. The roots of the plant are suspended in the grow chamber, hanging in air. The drip sprayer is set up on a timer and the plant roots are misted with the nutrient system as often as necessary.
 
   [bookmark: _Toc442890087]Considerations
 
   There are several things that you should consider before deciding which hydroponics system is right for you, including:
 
    
    	The plant(s) that you are growing
 
     
     	Root size
 
     	Amount of water and oxygen needed by the roots
 
     	Size of the full grown plant
 
    
 
    	How easy it is to take apart to clean between growing cycles
 
    	How easy/difficult it is to repair
 
    	The number and types of plants that you want to plant
 
   
 
    
 
    
 
   
  
 

[bookmark: _Toc442890088]Basic Parts of a Hydroponic Growing System
 
   If you are trying to go the professional route, there are hydroponic growing systems that can be bought for hundreds, or even thousands of dollars. However, you can also choose to build your own growing system. In order to do that, you need an understanding of what basic parts make up a hydroponic growing system.
 
   [bookmark: _Toc442890089]Growing Tray/Chamber
 
   The growing chamber or growing tray is the area where the roots of your plants are going to grow. This is meant to allow the roots to access the nutrient system and support the plants. The type(s) of plants that you are growing will determine the shape and size of growing container that is going to work best.
 
   As you are choosing the materials for your growing chamber, be sure to choose something that will prevent the roots from being exposed to light. It should also protect your fruits, vegetables, and herbs from high temperatures, pests, and mold growth.
 
   [bookmark: _Toc442890090]Reservoir
 
   The reservoir is responsible for holding the nutrient solution that your plants need to grow. It works in different ways depending on the system that you use. Some hydroponics systems use the reservoir as part of the growing chamber by allowing the roots to hang in the reservoir constantly. Other systems may use a system that pumps the solution from the reservoir to the growing tray on a timer. 
 
   The best material for a reservoir is plastic. It holds water and is easy to clean, so you can use almost any container. One thing to remember, however, is that the reservoir material you use must be opaque. You should not be able to see light shining through. If necessary, wrap the plastic container that you are using with newspaper or bubble wrap, or paint it. This is essential to prevent the growth of algae and microorganisms in your nutrient solution.
 
   [bookmark: _Toc442890091]Delivery System
 
   The delivery system is essential to get the nutrient solution from the reservoir to the roots of your plant. It can be simple plumbing made out of PVC tubing and connectors or include sprayers or drip emitters. One thing to remember is that if you choose extras like a sprayer or drip emitter, they are highly susceptible to clogs. You will want to make sure you have extra parts on hand for replacement as you clean the hardware.
 
   [bookmark: _Toc442890092]Grow Lights
 
   Not all hydroponics systems will require a grow light. If you are growing out of season, however, or if the location in your home does not support natural sunlight, then a grow light is necessary to growing plants hydroponically. When you choose a grow light, be sure you are choosing one specifically for growing plants. Other types of lighting do not emit the right frequency of light that is necessary for your plant to undergo photosynthesis. 
 
   [bookmark: _Toc442890093]Timer
 
   In order for your plant to grow, it will need nutrients and sunlight set on a schedule that encourages growth. You will need 1-2 timers for your hydroponics kit. The first is to control the on/off pump that is necessary to aerate your roof. The second will control any artificial light you are using, if any. 
 
   [bookmark: _Toc442890094]Pump
 
   There are two types of pumps used for hydroponics growing systems- the submersible pump and the air pump.
 
   The submersible pump is often a pond or fountain pump. These are used to pump the nutrient solution from the reservoir to the growing chamber. Make sure that you choose the size that is appropriate for your growing setup. Also, be sure to clean the pump (and its filter) regularly so that it is pumping your nutrient system into your growing tray and nothing else.
 
   Air pumps are used to create air supply for the roots of your plant. Unless you are using a water culture system, the use of an air pump is optional. However, they are fairly inexpensive, so it is a good investment. The reason that it is necessary for water culture systems is because the roots are submerged in the solution 24/7 and it is necessary to get air to the roots. When used in a system other than a water culture system, air pumps keep the water in the reservoir oxygenated. Some of the other benefits of an air pump include keeping the nutrients and water mixed well and reduced likelihood of pathogens in the reservoir.
 
    
 
   Now that you know what types of systems are out there and the major components that you need, we will discuss how to build a hydroponics growing system. 
 
    
 
    
 
   


  
 



[bookmark: _Toc442890095]Chapter 4: Starting a Hydroponic Garden
 
   It is very easy to start a hydroponic garden at home. Follow the instructions in this chapter, and you will learn how. If you want advice about growing specific plants in your garden, sit tight! We will discuss tips for growing the best fruits, vegetables, and herbs in the next chapter. 
 
    
 
   
  
 

[bookmark: _Toc442890096]Building Your Own Hydroponic Growing System (Drip Method)
 
   If you do not have hundreds or thousands of dollars to spend on a growing system from the store, you can easily make your own system at home. This section will teach you to build a drip-style hydroponic growing system. This particular system can be built for $60-$100, depending on where you buy your materials from.
 
   [bookmark: _Toc442890097]Materials
 
   You will need:
 
    
    	4- Five gallon buckets
 
    	4 Bulkhead fittings (thread nuts)
 
    	Submersible fountain pump
 
    	Furnace filter
 
    	Black (or blue) vinyl tubing for fill and drain lines
 
    	“T” Connectors that will fit your vinyl tubing
 
    	18 to 30 gallon storage tote (this will be your reservoir- bigger is better!)
 
    	Rocks (Rinse, soak for an hour in 1 part bleach to 10 parts water and then rinse again)
 
    	Growing medium (such as clay balls, Perlite, or Coconut Coir)
 
    	Spray paint- 2 cans black and 2 cans white
 
    	15 Amp Timer
 
   
 
   [bookmark: _Toc442890098]Other Supplies
 
   The other things that you will need include:
 
    
    	Hydroponic growth nutrients (you can make your own blend if you know what you are doing)
 
    	pH testing kit 
 
    	pH adjusters to raise or lower the pH after testing
 
    	Rotary tool, hot metal, or something else to cut/burn/burr holes into the plastic bucket (make sure you can get the edges smooth)
 
    	Electrical tape
 
    	Heat source (lighter)
 
    	Paper clip
 
   
 
   [bookmark: _Toc442890099]Instructions
 
    
    	Begin by tracing a hole in the bucket, using the thread nut as your guidance. Make sure this is close to the edge of bucket so that the system will still be stable if you stick it on a flat surface. Be very cautious that the holes are not too big- otherwise your system make leak. 
 
    	Next, you are going to put the bulkhead fittings into the hole you have created. Fasten it with the nut on the proper side (the outside for most fittings). 
 
    	Next, you need to protect the bucket from heat and light to prevent damage to the roots and discourage the growth of algae and mold. Begin by putting electrical tape all around the bulkhead fitting- you do not want any paint to get on it! 
 
    	Then, turn the bucket upside down and spray paint several coats of black paint. You will want to do this until you cannot see any light coming through the bucket.
 
    	After the black paint is completely dried, spray a few layers of white paint over the top. Since black attracts heat, using white paint will help stop heat from damaging the roots. While you are doing this, you should also paint the tote you are using for the reservoir.
 
    	Now that the bucket is prepared, you will need to cut a large section of the furnace filter. This needs to be placed across the area where the thread nuts are located. Its purpose is to keep the growing material out of the tubing, while still allowing the excess nutrient solution to drip down.
 
    	In the next step, you are going to lay down your rocks and your growing medium. First, lay a couple inches of rocks at the bottom of the bucket. These will weigh down the filter, as well as keep the bucket bottom-heavy so that it is less likely to tip over. Then, fill the bucket with the growing medium (fill until it is a few inches from the top of the bucket). 
 
    	Now, it is time to make the watering and drainage lines. Begin by taking tubing and making an “O”. Fasten this to either end of a T-connector. Then, heat up the end of a paper clip and use it to make small holes in the tubing. Place this around your bucket. Do this for each of the 4 buckets.
 
    	Run piping from the T-connector to your reservoir. The pump will pump the nutrient solution and water through the piping and into the growing medium, where the plant will absorb it from. The extra solution will be filtered to remove any plant matter or growing material and then drip down into reservoir to be used again.
 
    	                     You will run the piping into the reservoir and attach it to the pump. Use T-connectors so that there is only one main line going into the pump. As you run the piping, keep in mind where you want to place your growing system. Remember that the reservoir must be at least 6 inches the bottom of your buckets.
 
    	                     In this final step, connect a digital timer to the pump. If you are growing outside, you will also want to take the necessary precautions to protect your timer and electrical cords from getting wet. 
 
   
 
    
 
    
 
   


  
 



[bookmark: _Toc442890100]Chapter 5: Fruits, Vegetables, and Herbs: A Growing Cheat Sheet
 
   For many of us who are looking to get into hydroponic gardening, our first thought might be which sorts of fruits and vegetables can be grown here, and what sorts of factors do you need to take into consideration when it comes to growing these types of gardens.  You know how to build the garden, but there are a few maintenance tips that will ensure you have the best hydroponic gardening, and these are based off the various fruits, vegetables, and herbs that are able to be grown there easily.  This chapter will go into hydroponic gardening tips for these various fruits and vegetables that you can plant in your hydroponic garden.  
 
   
  
 

[bookmark: _Toc442890101]Fruits
 
   In regards to fruits you’re wanting to look at some of the various fruits that have specific growing temperatures.  A lot of the melons that are around have certain conditions that work best, but if you’re considering a hydroponic garden with say watermelons, cantaloupe, or even tomatoes, then this is for you.  The biggest thing that you need to watch out for are the growing conditions.
 
   Let’s take for example some of the more tropical plants that can be grown hydroponically.  Many of the melons such as cantaloupe have certain growing conditions that need to be met, and you have to make sure that the garden is fit for those.  Ideally, you should be looking to the more exotic plants for hydroponic gardens.  It is surprising in a sense, but the exotic ones actually are able to grow in these sorts of conditions.
 
   Fruit trees can also be grown in a hydroponic manner in some cases.  Banana tress for example can be grown in this manner, and if you’re looking to get a dwarf citrus tree, it will feel right at home provided you give them the right conditions.  You will want to in particular with these make sure they get enough light.  That’s the major factor with many of these fruit trees, because if they’re not grown with the correct light, it will be problematic.
 
   Watermelons are also a great one for those who have an ebb and flow system works.  Watermelons love water (obviously indicated by the name,) so they work great for many of these.  You can also use a floating system with these if you’re growing only one plant.  You will also want to install a vine system on these, because they will need to be supported, or it will be problematic
 
   Similar in nature are cantaloupes.  These have a skin that is great for the ebb and flow systems due to the hard surface.  You should make sure that these are supported as well by nets or another sort of support.
 
   Then there are strawberries.  These are some of the easiest fruits to grow in a hydroponic garden.  They don’t’ require a ton of humidity, which is great for those drier conditions, but do make sure that they’re not getting too much because the roots can rot.  You should use an NFT system for these, but do take control of the humidity in this case and put it in a location where the humidity is typically really low.  
 
   Blueberries are a fruit that, despite the fact that they take longer to grow and three won’t be any fruit until the second year, are very durable and they will last longer.  Plus, they don’t’ need to be replanted which is always a plus.  An NFT system is the best way to have a blueberry bush that is full of nutrients and will bear fruit.  
 
   Finally, there are grapes.  These require a bit of care because of the vines and you have to make sure they grow correctly, but if you use a bucket system with a trellis, they grow very well.  Do make sure though that the pH isn’t’ off for them, and that they get a lot of water.
 
   It is also of note that many of the berry bushes such as blackberries and loganberries are great as well.  They grow well, and they are able to thrive as long as you take care of them like any other berry plant.  
 
   
  
 

[bookmark: _Toc442890102]Vegetables
 
   Vegetables in general are the staple of most hydroponic gardens, since they can be grown year-round and don’t take that much room.  However, they do have a couple of general growing tips.  For many vegetables, you should space them about a foot apart to prevent fighting of the root systems over water and other such nutrients that they need.  They do take up a whole lot less space, and you should make sure that they get the right light and warmth, and do make sure that you control the size of these plants as well, because they can get out of hand when it comes to growing sizes especially.
 
   Artichokes, beets, cabbages, celery, radishes, parsnips, leeks, broccoli, carrots, onion, eggplant, tomatoes, Brussel sprouts, potatoes, cauliflower and squash are the best vegetables to grow in a hydroponic garden.  Now, these will thrive, but some grow better than others, so it’s of important to know that they all don’t grow equally in terms of simplicity.  
 
   In terms of types of veggies to grow, one of the best is actually lettuce.  Lettuce and leafy vegetables are great for any salad of sandwich, so it will be considered a staple in the kitchen.  However, they are pretty easy to take care of, and they grow super-fast in hydroponic gardens.  The best way to grow these is with a nutrient film technique system.
 
   Tomatoes are another amazing vegetable to grow in your garden as well, because even if you don’t’ like to eat them raw, they can be used as a sauce or paste for many dishes.  Even though they are considered a fruit, they are listed here as a vegetable.  You should plant these in a soilless planting mix with a trellis for the best results.  They are vine plants, so do watch how they grow.  You should use a drip system fi you can as well, because these yield great results.
 
   Radishes are a great vegetable as well, because the flavor is great in them whether they’re raw, grilled, pickled, or even snappy, and they work well with other vegetables.  These are one of the easiest to grow, and if you use a direct water culture system, you will get the best results possible.
 
   Celery is a great one for those looking to get on a diet.  The reason for this, is because celery is a negative calorie, which means that you will be burning calories just eating it.  Plus, the flavor and texture of it will make a delectable food for just about anyone.  Ideally, you should invest in an ebb and flow system for these vegetables, and you should make sure that the water isn’t too much for them, since their roots are very shallow and if you’re not careful, they are prone to drowning.
 
   Then there are cucumbers.  They are great for many dishes, and you can use these for many different salads and sandwiches for you.  They are also very simple to grow in many cases.  If you use a drip irrigation system, you will get the best results possible.
 
   Now, you might be wondering if a root vegetable, such as a carrot or potato is good to grow in this case.  The answer, is no.  The reason for this is because it can be hard for the roots to sprout, and because of this, it can be very troublesome.  You can do it, but it’s not the best one to start with.  Ideally, try the ones listed above, but if you’re thinking of doing so, have it be a drip system using coco-coir or a soilless potting soil system to grow it.  
 
   
  
 

[bookmark: _Toc442890103]Herbs
 
   For herbs, these are a very rewarding type of plant to grow.  If you want something that yields a result fast, require not a ton of care, and can be used in just about every dish you want, then these are for you.  You can have a small system to grow these, and they give you a great crop.  If you want to start with a hydroponic garden, you should try out some herbs first.  You can grow arugula, chives, lemon balm, oregano, spear, peppermint, thyme, basil, coriander, Mache, rosemary, sage, dill, chervil, marjoram, sorrel, and tarragon easily within a hydroponic garden.  You can see from that list that these herbs are used in a variety of foods, so you definitely will get some great results with these.
 
   There are a few growing tips to note though.  Chives is one of them, and they are great for just about any garnish that you want to put on.  If you want something easy to grow and maintain, this is it.  You should use an ebb and flow system or a drip system for the best results.
 
   Oregano is another one that goes with just about everything.  You should make sure that with this one you have an ebb and flow or even a drip system for it to work best.  For those starting out, this is a great one to start off with, because oregano is an herb that’s even part of the hydroponic home kits that you see, meaning it’s so easy to grow that anyone can do it, and if you want something simple, fun, and yields great results, check this one out.
 
   For basil, you should have an NFT or a drip system to get the best results.  It does grow very quickly, and the great part is that it doesn’t take up a ton of room.  If you have a spot in your garden that is tiny and needs a special plant, then this is a great one to consider.
 
   Then there is sage.  This is good for those who like to have a bit more of a peppery flavor to it.  It’s an essential herb for those who love to cook with herbs, and with a hydroponic garden, it’s actually easy to grow.  NFT is the best system for this one, but unlike the others, it can be grown with a different system if you want to grow it near other herbs that have a different system.
 
   Rosemary is one that is great for meals to use, and it is an essential herb to help you make bread with.  For anyone who wants to grow rosemary, it’s important to note the roots of it are fibrous, so you should make sure to incorporate either a drip system or a soilless potting mix in order to get the best results from this.
 
   Overall, herbs are a great system to grow it, and you should start with these if you’re just starting out.  They are so small that you can grow these on a window sill or even a kitchen top if you so desire, and you will get fresh and savory ingredients from this.  If you’re looking for something tasty to have, then growing these is the best for you.
 
   All of these plants have various different systems to grow them.  This chapter showed you some of the best plants to grow, and some growing habits to keep in mind.  Once you start growing them as well, you can work with these and change them up to best fit you, but these are what you should start with, and what works best in a hydroponic garden.  
 
   


  
 



[bookmark: _Toc442890104]Chapter 6: Water Maintenance, Garden Expansion, and More: Tips From the Experts on Hydroponics
 
   Now that you know a bit more about how to take care of a garden, it’s time to go over some tips.  Now, there are a few things of note when it comes to a hydroponic garden, and these are important to see.  Taking care of your garden is what you need to do, and this chapter will give you the best tips on how to get the most out of your hydroponic garden so it will be successful.  
 
   
  
 

[bookmark: _Toc442890105]Water Maintenance
 
   Maintaining water is one of key factors in a hydroponic garden.  You might be starting off, and giving your plants the right water, but they’re not growing.  However, there are a few tips that can help you with this.
 
   If the soil is still wet, don’t water. Sometimes, these hydroponic gardens take a bit more time in terms of growth that they don’t grow as fast and absorb the water.  Typically, you should make sure that it is getting the right nutrients, and you should make sure that it’s not getting overwatered.
 
   Ensure that the humidity is taken care of at all times.  Different plants need different humidity levels, so it’s important to note that some plants will need more and less.  Do take time to research your plants so that you’re not giving them the wrong care.
 
   If you’re using chlorinated tap water in a reservoir, you should fill the reservoir or mixing bin and let the water sit for a day to help get rid of the chlorine.  You should try to get rid of as much of it as possible, because the chlorine doesn’t help with plant growth.
 
   You should also look into getting a timer for the water pump.  Usually, an all-purpose timer is one of the best for this.  You should get a 15 amp timers because they last longer for barely a dollar more.  They should typically get a dial one rather than the digital ones, since the battery can be turned off if there is a power outage.  You should look for the settings that you need, and you should look to see if there is a 15-minute setting on there to help you.  These are essential because with many of these systems, they need a certain amount of water each day, so you should get a pump timer to give the plant adequate water.  
 
   You should also look at the various temperatures to see if they need to be watered a lot, or if they are fine with only a little bit.  For many different hydroponic plants, they don’t’ need to be watered every single day, but rather once a week, or even a few times a week.  The low-maintenance is what will help the plant grow even faster.
 
   
  
 

[bookmark: _Toc442890106]Garden Expansion
 
   When it comes to expanding your garden, there are a few things that you should know, because they care definitely important to keep in mind before you start to grow in a hydroponic garden.  
 
   If you are growing a hydroponic garden in a place that has a somewhat outdoor setting such as a sun room, you need ensure that the area is getting light.  When you are expanding, do consider the light factors that are necessary for this.  Yes, growing lights do work in many cases, and they can be helpful, but you should also have natural light as well to keep the plants thriving.  You should work to have at least all of the plants near two corners of the wall, and have windows that will allow the plant to absorb the light.  Ideally, try to get as many of them near the window as possible, if not grown in a greenhouse or anything.  You should as well make sure that there is lighting as well to help with this if you’re still having plants that struggle to get the right amount of light that you needed.
 
   Then there are various fixtures.  Some of the potters are good for garden expansion.  You should make sure that you get a trellis or a potting system that has multiple planters so that you can grow more.  These fit great in small areas, and you can use that for garden expansion.
 
   Finally, you should make sure that the plants are given enough space.  It happens frequently that when you’re expanding, you think you can just put more in the location and expect it to be fine.  In reality, that’s not going to work, and you will end up creating more problems for your garden than you expected.  What you should do instead, is try to figure out new places that work for the plant, and also keep in mind the size of it.  Remember that vegetables need at least a foot of room for them to grow so that the roots don’t crowd, but in contrast, herbs don’t’ need a ton of growing space, which makes it work for many.  You should research what plants will work for which spaces, and what works for you.  
 
   You should also make sure that you get the correct growing medium as well for every single plant that you’re maintaining.  Rockwool, expanded clary aggregate, coconut fibers, and even oasis are all different materials that work better as a growing medium than others for various plants.  You should take all of these into consideration for every single plant so you’re getting the yield that you want without too many problems.  
 
   Ideally, when starting off and when they’re expanding, you should use a high quality medium to give yourself the best start for any new plants, or any expanding plants.  Mediums like gravel, sand, peat moss, expanded clay, and composted bark will work best in this case.  
 
   You should also shy away from using vermiculite for your plants, and for a good reason.  This is a substance that can be risky for not only the health of the plant, but yours as well.  This substance might seem harmless, but the fibers do contain asbestos, and these are very dangerous for your respiratory health and your overall health.  You should avoid using this at all costs, and do make sure that if it does contain any of this substance, it isn’t used.  
 
   
  
 

[bookmark: _Toc442890107]Important Maintenance Tips
 
   Now, when you have a garden, it’s important that you make sure that it’s maintained correctly.  If you’re not taking care of the garden, it will suffer.  There are a couple of different elements to keep in mind so you can have the best, most successful garden imaginable.
 
   Your most important element of note is to make sure that the disease and pests are kept away.  This is a common ailment for many beginner hydroponic gardeners.  You need to make sure that the pests and plant disease don’t’ wreak havoc on the garden, since it still happens just as much with a hydroponic garden as it does with a normal garden.  You should make sure that the environment is kept clean and made sure that you have everything ventilated, at the right temperature, and you should make sure that you’re not over watering your plants since that’s a common source of blight.  You can also prevent problems by choosing plants that are hardier and made to last long and go through more extensive growing conditions until you’re able to handle plants that are a bit more fragile.  You should also watch every plant through every stage, and if something is wrong, handle it accordingly.
 
   You should also prune regularly.  It was started in a previous chapter that vegetables do need it to prevent root tangling and messes, but you should make sure to prune every single plant to help with the growing environment.  You should use a pair of clean scissor that are sharp, and take them to chewed leaves or leaves that are looking like they have a disease.  You should also get rid of any diseased sections and any roots that might be suffering.  This will allow the plants to be fuller, and to use the emery to create more shoots and allow you to yield more crop in your hydroponic garden.  
 
   If you’re looking for good lights, do take a look at the types of them.  Typically, metal halide is a lighting that is more of a red spectrum and is good for those with red hues.  In contrast, the high pressure sodium lights is a slighting system that’s great for plants that are a bit more older and more mature to help them continue on living.  These are the best ones to go with, and you should also take into consideration LED lights as well. They are a bit pricier, but they do provide more growth, and you can adjust these to different powers for every single plant stage so you can control the growth.  
 
   
  
 

[bookmark: _Toc442890108]Adding nutrients
 
   When it comes to adding nutrients, there are some that work better than others.  For every single plant, nutrients are required for it in order to get the best growth possible.  These are some micronutrients and macronutrients that you must keep in mind and apply to your garden in order to have the best one possible.  The essential macronutrients are boron, copper, cobalt, iron, and zinc, and you should make sure that the soil has enough of those by using the proper growing measurements.  Along with this, you should also take the time to make sure the pH is at the right level for the plants as well.  That all depends on the type of plants that you have growing.  When it comes to other macronutrients, there are also some that should be in trace amounts, especially since these are important for plant growth.  These are typically there already, but if it’s not enough, you should implement a means to have them in there.  Nitrogen for example, is used to help with the growth of the foliage and should be there.  Phosphorus is needed for root growth, and if your plant blooms, it will need that.  If your plants are prone to getting sick, you should increase the potassium to help fight off the disease and to generate a higher resistance.  Calcium allows the plant to have new shoots and roots as well to help it grow and expand.  Finally, there is magnesium to help increase the chlorophyll for a plant and to make it produce more food.  This is good for any plants that need a bit of boost in their plant food production. Ideally, you should keep all of these in mind and test your soil frequently so that it has the right nutrients within it.
 
   All of these tips will allow you to grow your plants easily and without too many issues.  Growing a hydroponic can be garden, but once you read these tips and implement them, you will definitely grow the plants that you want to, and you’ll be able to be successful with your hydroponic garden endeavors no matter what they are.  
 
    
 
   


  
 



[bookmark: _Toc442890109]Chapter 7: Troubleshooting Your Hydroponics Garden
 
   Growing plants hydroponically is an art. Because you do not have the same set up as you would with a traditional garden, you are responsible for providing your plants with the light, water, and nutrients that they need to grow. Sometimes, however, our systems do not allow our plants to flourish as we intended. In these cases, the first step is to check for common errors. Once you locate what is wrong, you will be able to fix your hydroponic system so that it grows larger, better harvests. 
 
    
 
   
  
 

[bookmark: _Toc442890110]Troubleshooting Issue #1: The Lighting
 
   Whether you are using natural or artificial lighting, there are a few things to consider in regards to how well your plants are growing.
 
   [bookmark: _Toc442890111]Natural Lighting
 
   When it comes to natural lighting, you should ask yourself:
 
    
    	Is the plant getting enough natural light? If you are growing inside, be sure the window that your plant is sitting in gets an adequate amount of light during the day. If you are growing outside, make sure the area your plants are in is not covered by shade too much during the day.
 
    	Are you growing out of season? If the daylight is shorter or the shading is different depending on the time of year, you may want to switch to artificial lighting.
 
    	Should you switch to artificial lighting to speed up the growth of your plant? When you use artificial light, you have more control over grow cycles and you can reap more harvests.
 
   
 
   [bookmark: _Toc442890112]Artificial Lighting
 
    
    	Are you using the right kind of lights? Most LED and fluorescent lights are not compatible with growing plants. You should be using HID lights.
 
    	How close or far away from the plant is the light? Your light should be no lower than 1 foot away, but no higher than 2 feet. Adjust according to the size of your hydroponics garden. You should also adjust the wattage to a higher number of watts the farther you are from the plant.
 
    	Are my plants getting too hot to grow? The simplest way to see if your plants are too hot (your bulb is too close) is to put your hand just above your plants. If it gets hot, then you need to move the light farther away. 
 
   
 
    
 
   
  
 

[bookmark: _Toc442890113]Troubleshooting Issue #2: The Growing Climate
 
   If the climate is not right, your plants will not be able to grow. Be sure that you take the specific needs of the plant in mind and adjust the moisture level and temperature accordingly.
 
    
    	Is the temperature of your growing system between 60 degrees and 90 degrees? You should also make sure that the temperature drops by 10 degrees at night, as this is important for the night/day rhythm of the growing cycle
 
    	Is the air being properly ventilated? The last thing that you want is to have an excess of stale air around your plants. You should install a vent or even a fan, so that the leaves are gently stirred around throughout the day and night. 
 
    	Is the relative humidity of the growing area between 50 percent and 70 percent? This is considered safest for growing, because too much humidity can interfere with growing processes and encourage the growth of mold. 50-60% is the most optimal range of humidity, but as much as 70% is acceptable.
 
   
 
    
 
   
  
 

[bookmark: _Toc442890114]Troubleshooting Issue #3: The Nutrient System
 
   In regards to the nutrient system, here is what you should ask:
 
    
    	Is there enough solution in the reservoir? If your pump is sucking any air during the cycles, then it is likely you need to add more nutrient solution to your reservoir.
 
    	Do you have an adequate ratio of water to nutrients? If you think that the concentration of your solution is the problem, discard the entire batch and start over. 
 
    	Is the temperature of the reservoir below 85 degrees? Keeping the temperature under 80 is preferred, but under 85 is adequate.
 
    	Is the pH of the nutrient system balanced? Check the pH of your nutrient solution regularly to be sure that your plants are getting what they need. If you need to raise or lower the pH, there are drops that you can buy to do this.
 
   
 
    
 
   
  
 

[bookmark: _Toc442890115]Troubleshooting Issue #4: Pests
 
   It can be hard to pinpoint the reason for pests to show up on your hydroponic garden, especially if you have used sterile buckets and nutrient mixture. However, it does sometimes happen and when it does, you need to use one of the following three options.
 
   [bookmark: _Toc442890116]Hand-Pick the Bugs Off
 
   If you catch bugs early on, this is the most effective way to get rid of them. Pick the pests off by hand and put them in a container (you can release them or kill them). Do this for a few days until you notice that there are no bugs remaining.
 
   [bookmark: _Toc442890117]Take Advantage of Natural Predators
 
   If you have a screen in porch, or if you are growing your hydroponic garden outside, you may be able to use bugs to get rid of your pests. Bugs like lacewings and ladybugs have voracious appetites when it comes to “bad” plant bugs like mealybugs and aphids. This is obviously a method that you do not want to use for your indoor setup, but it is extremely effective (and safe) for biological pest control.
 
   [bookmark: _Toc442890118]Last Resort-Organic Pesticides
 
   If you are like most people, then one of the reasons you are growing hydroponic fruits, vegetables, and herbs is because you do not want dangerous chemicals and pesticides in your fruit. Unless you want to throw away your entire crop because of a bug infestation, however, it may end up being your only option. The first thing that you must do is identify the bugs that are on your plant. If you go with an organic pesticide, the ingredients are more likely to target a specific type of bug than be a one-size-fits all solution. Then, look for organic pesticides that will not leave a harmful residue on your crops. Here are a few tips:
 
    
    	Look for non-toxic pesticides. These are going to be the safest for your plants (and you!).
 
    	Follow the instructions closely. Pesticides that are non-toxic may take several applications before all of the bugs can be exterminated.
 
    	To prevent the artificial or natural light from harming your plants, spray the pesticides in the evening. This will allow them to dry so your plants do not burn.
 
    	If you do have to use pesticides, be sure to stop spraying at least one week before you harvest the plant. Additionally, wash before you eat.
 
   
 
   [bookmark: _Toc442890119]Identifying Critters
 
   There are a number of things that can indicate an oncoming critter infestation, including icky coatings, discoloration, and more. Here are the most common bug signs and how you can get rid of them.
 
    
    	Webs- If you see webs on your plants, then spider mites are a likely culprit. Spider mites are red but very small, so unless you are looking for them or you have a large infestation, they are hard to see. In addition to webs, you will probably notice yellowish-white specks on the leaves of your plant. This is caused by the spider mites sucking out the plant fluids. Eventually, this will turn brown unless you take care of the problem. You may also notice the eggs of spider mites, which are small and round. They are also translucent, with a white to amber color.
 
     
     	If you catch the infestation early on, you may be able to get rid of mites by raising the humidity and temperature. Because spider mites prefer dry, cool conditions, doing this may send them packing. 
 
     	If that does not work, consider investing in predator mites. These are the natural enemy of spider mites and you will need to purchase one predator mite to every 100 spider mites that you believe you have.
 
     	If you must resort to using chemicals, be sure that you are purchasing a blend made with Neem Oil. You can also consider using Neem Oil by itself, though it may not be quite as efficient as the pesticide.
 
    
 
    	Wilted, sickly plants- If you have noticed that your plants have almost stop growing, or that they are sickly or wilted in appearance, aphids may be to blame. If you do not resolve this problem, the plants will turn brown and curl inward. This is because aphids suck the sap out of leaves and also have saliva that is toxic to plants and often filled with disease. If you inspect the underside of the plant, you will find dense, yellowish areas. These are the soft-bodied bugs that are known as aphids. Another thing to be wary of is ants- aphids let off a sticky honeydew trail that is very tasty to ants.
 
     
     	These are a bug that you can hunt and pick off, especially because they often hang out in such dense colonies. They may be on the undersides of leaves, but also on the tips. Crush them as you pick them off.
 
     	There are a number of bugs that prey on aphids. Some good choices include green lacewings, lady bugs, and gall midges. 
 
     	Neem oil is also effective against aphids. Find a pesticide that includes this ingredient. 
 
    
 
    	Cotton-like substance in crooks of leaves- If you have cotton-like substances on your plant, then it is likely mealybugs. Mealybugs have the appearance of cotton, especially when they group together in colonies. Your leaves will become distorted and your plants can become weak, often dying quickly. 
 
     
     	This is a bug that is particularly difficult to battle using the pick-and-remove method. You may be able to win if you catch the infestation very early, but you will need a great amount of vigilance.
 
     	For biological warfare, introduce a couple of lady bugs into the growing environment. Lady bugs find mealybugs to be a tasty treat!
 
     	Neem oil can be effective, so look for a pesticide with this ingredient. You will likely need several applications to get rid of this pest.
 
    
 
    	Whitish-yellow spots with a metallic sheen- If you have whitish-yellow spots appearing on your plants, then thrips may be to blame. These are small worm-looking creatures with legs. If you do not get the infestation under control, your plants will eventually turn brittle. You may also notice black dots, which are thrip feces. Shake a branch and you should see the critters start running. Here is how to deal with them:
 
     
     	In order to locate the thrips, shake the leaves. Then, pick up the bugs and squish them. In the early stages of an infestation, you will be able to kill them by hand.
 
     	There are a number of bugs that can help with biological warfare, including green lacewings, parasitic wasps, and predatory mites.
 
     	You will definitely want to treat these with a specific pesticide if they get too severe. 
 
    
 
   
 
    
 
   
  
 

[bookmark: _Toc442890120]Troubleshooting Issue #5: Gross Coatings (Not From Bugs)
 
   Sometimes, you may notice gross coatings on your plants. The first step to treating the issue is to find out exactly what you are dealing with.
 
   [bookmark: _Toc442890121]Gray Mold
 
   Gray mold is soot-like in color and can also have tints of white. It may even look like lint, or hair. Gray mold is the most common cause of extra humidity. Once this mold gets hold of your plants, it can become fatal very quickly. If you can catch it early, however, you may have a fight chance. Here’s how:
 
    
    	Begin by taking a soft, dry cloth and use it to gently remove the mold from the leaves of your plant. 
 
    	Look closely at the growing material. If you see any dead debris or matter, remove it. These can become candidates for mold growth. 
 
    	To prevent more growth, immediately increase the circulation and ventilation in your growing area and decrease the level of humidity in the room.
 
   
 
   [bookmark: _Toc442890122]Tobacco Mosaic Virus
 
   Tobacco mosaic virus will cause your plants to die. Plants like tomatoes, cucumbers, and peppers are especially susceptible to contracting this disease. The best thing to do in this case is to prevent tobacco mosaic virus in the first place, because it can be very dangerous to your plants. Here is what to do for prevention:
 
    
    	Do not smoke in your growing room. Do not let anyone else smoke in your hydroponic growing room either.
 
    	If at all possible, do not let someone who smokes handle your plants. If you cannot avoid it, be sure that the smoker washes their hands thoroughly using hot water and antibacterial soap. This may not even prevent it, but this is your best bet. 
 
   
 
   [bookmark: _Toc442890123]Damping Off
 
   Damping off is a disease that affects new seedlings and there is no cure once it takes hold. After your plant is affected, it will collapse and fall over, dead. Fortunately, you can take the following measure for prevention.
 
    
    	Make sure that the planting material you choose is sterile and fast draining. 
 
    	Routinely apply an all-purpose fungicide to your plant area. 
 
   
 
   [bookmark: _Toc442890124]Powdery Mildew
 
   Powdery mildew appears as white spots that covers the tops of leaves early on. As the mildew progresses, it turns into a grey-white powder that covers the entire plant. This will cause the growth of your plant to slow down, and eventually die. Fortunately, powdery mildew is one of the less serious diseases. It can be treated using the same measures that you would use for prevention.
 
    
    	Decrease the amount of humidity that is in your growing environment
 
    	Increase the amount of light intensity (make sure your plants are not getting too hot, though!)
 
    	Increase the ventilation and air circulation
 
    	Regularly apply an all-purpose fungicide
 
   
 
   [bookmark: _Toc442890125]Wilt Diseases
 
   There are two different wilt diseases that can affect your plant- Fusarium Wilt and Verticullum Wilt. These will start as small spots on eggplants, peppers, and tomatoes. Then, the leaves that are on the lower part of the plants are going to wilt and the plant will die. In order to prevent this (there is no treatment), take the following steps:
 
    
    	Buy tomatoes that are resistant to wilt. These will be labeled as V or F type.
 
    	Always start with fresh and clean growing medium- never reuse the material from a previous harvest.
 
    	Make sure you are disinfecting your reservoir, growing chamber, pipes, and any other materials between harvests.
 
   
 
   [bookmark: _Toc442890126]Algae
 
   Algae is one of the safer coatings that you will find on your plants. It appears as a greenish colored guck over the top of your planting media, and possibly in your nutrient reservoir. While algae is relatively safe, you should still take its presence as a warning. It shows that conditions like humidity, excessive water and light, and stagnant water may be present, all of which can lead to more serious plant diseases. To treat algae, do the following:
 
    
    	If your growing medium is porous, put one to two inches of leca stones on top of your pot. This will create a dry barrier between your plants and the growing medium.
 
    	Scrape any visible algae off.
 
    	Correct the conditions that are causing your algae to prevent growth of this and other diseases in the future.
 
   
 
   [bookmark: _Toc442890127]Tips for Preventing Gross Coatings
 
   The two primary causes of icky coatings on your hydroponic plants are stale air and humidity. To help stop molds, algaes, and other coatings, follow these tips:
 
    
    	Use an air condition to regulate the temperature of your growing room. 
 
    	Keep a fan running at all times. Your goal should be to keep your leaves rustling slowly.
 
    	It is important that you do not over-water your plants. This can make the growing material excessively wet and encourage the growth of mold, mildew, and fungus.
 
    	Do not reuse your growing material and nutrient solution. Also, use a solution of ten parts water to one part bleach to clean your set up between harvests. 
 
    	Use opaque coating and tubing so that light is not seeping into your system and encouraging unwanted growths. 
 
   
 
    
 
   
  
 

[bookmark: _Toc442890128]Troubleshooting Issue #6: The Leaves
 
   One of the best indicators that there is something wrong with your hydroponic plants or even your growing system is the leaves of your plants. If you know what to look for, you can easily learn of disease, pests, climate issues, and nutrient deficiencies early on- before your plants are not able to be saved. In this section, you will learn what to look for.
 
   [bookmark: _Toc442890129]Integrity of the Leaves
 
    
    	Wilted leaves- Wilting leaves can be an indication of a simple growing problem, such as over-watering, under-watering, or an environment that is too hot or dry. When leaves wilt and curl up or dry out, it can be an indication of something more serious, like Wilt Disease.
 
    	Curled up leaves- If your leaves are curling up, then aphids or thrips may be to blame. Check for these critters using the tips in the bug infestation section.
 
    	Drooping leaves- When your leaves start to drop, there are a few problems that may be at hand. The temperature may be too high, or your plant may not be getting enough fluids. It is also possible that you are giving your plants too much nutrient solution, in which case you should flush the system (and your plants with water for 1 week before starting a new mixture of nutrient solution.
 
    	Distorted or crinkly leaves- This could be an indication of aphids, or one of several viruses. Check for other symptoms to more specifically diagnose your plant.
 
    	Dropping leaves- If your leaves are falling, then a sudden temperature change or another kind of shock may to be blame. It can also be caused by over watering and exposure to cold wind or excessively dry air. As far as insects, it could also indicate mealybugs.
 
   
 
   [bookmark: _Toc442890130]Discoloration
 
    
    	Yellowing is an indication of a nutrient imbalance or overwatering. It can also be an indication of whiteflies. Plant leaves can also turn yellow when they are at the end of their lifecycle, so know when to uproot the plants and start over.
 
    	Browning at leaf tips- If your leaf tips are turning brown, it could be too much nutrient solution. Flush with water for a week before resuming with a new batch of nutrient solution. Your leaves may also turn brown if they burn, which can be caused by hot, dry air or the light source being too close.
 
   
 
    
 
   
  
 

[bookmark: _Toc442890131]Other Troubleshooting Problems
 
   While we have covered some of the main issues you will have so far, keep your eye out for the common problems in this section as well.
 
   [bookmark: _Toc442890132]Seedling Issues
 
   There are two major issues that happen with seedlings. The first is damping off, which   is addressed earlier in this chapter. The second is spindly growth, which occurs when your seedlings are really thin and tall. This problem is caused by not having enough light. The plants overstretch as they try to grow toward the light source and over-stretching causes them to become spindly.



  
 



Conclusion
 
   Now that you know all about hydroponic gardens, you can see that it’s not something crazy when you look at it.  You should make sure that you take care of it, and you know what you’re doing when you’re growing this, but once you start to grow these plants in your hydroponic garden, you’ll be able to get the benefits of this.  Think about it, with this garden, you can get all of the foods that you love, and you can certainly enjoy these benefits for a lifetime.  Plus, maintaining and growing a hydroponic garden is fun, although challenging at times, and it gives you benefits that you might have never expected to achieve until now.
 
   With that being said, the next thing that you should do is get the materials together and plan your hydroponic garden.  Do take everything said here in mind before you get started so you have a surefire plan, but once you do get started, everything will fall into place.  So do that, work on your garden, and achieve the success you desire.
 
   I hope you were able to find out everything you wanted to know about a hydroponic garden.  If you have any questions, feel free to let me know.  I hope your experiences with this amazing and intriguing gardening system span over many different areas, and you get results from your garden that are better than anything you’ve expected before.  
 
    
 
   
-- [bookmark: _TOC1799]Michael Martinez
 
   



  
 


Special Invitation!
 
   If you liked what you read and would like to read high quality books, get free bonuses, and get notified first of FREE EBOOKS, then join the official Xcension Publishing Company Book Club! Membership is free, but space is limited!
 
   You can join the Book Club by clicking the link below:
 
   >>JOIN THE CLUB!!<<
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