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Introduction




I want to thank you for choosing this book, “Hydroponics for Beginners: The Complete and Step-By-Step Guide to Build a Perfect Hydroponics System and Start Growing Fruits, Vegetables, and Herbs Without Soil” and
 make sure to leave a short review on Amazon if you enjoy it.



Hydroponics is a wonderful technique of growing plants without any soil. Yes, you read it right. You can successfully grow plants, and you don’t need soil to do this. Plants work on the principle of photosynthesis. In this process, plants absorb water and carbon dioxide for producing oxygen and glucose. When you look at it, there is no mention of soil. Instead of soil, different growing media, such as gravel, sand, or even certain liquids with additional nutrients, are used in hydroponics. In hydroponics, the roots of a plant will be submerged in a growing solution or a nutrient solution. The term hydroponics is a combination of two Greek words - hydro
 meaning water, and ponos
 meaning toil or to labor.



In this book, you will be provided with all the information you require to start a hydroponic garden by yourself. You will learn about the history of hydroponics and it’s meaning, the benefits it offers, different types of hydroponics systems, and steps to build them. You will also learn about the list of vegetables, herbs, and fruits ideal for hydroponics. You will find information about tips for general upkeep and maintenance of hydroponic systems, common mistakes to avoid, and tips for selecting the right type of grow lights, growing media, and nutrient mix.



Hydroponic gardening is an extremely creative way of producing fresh produce that’s full of nutrients. Since it is a soilless technique of growing plants, you have complete control over all the different elements that naturally contribute to the plant’s growth. From regulating the temperature to the light exposure and the nutrient solution used, hydroponics gives you all the control.



All the different techniques for building hydroponic systems listed within this book will enable you to grow fresh produce on your own, and at a fraction of the cost you usually purchase them from the local supermarkets. This book is a beginner’s guide to hydroponics. It is ideal for anyone wanting to learn about hydroponics, including hobbyists and gardening enthusiasts who want to start their own hydroponic gardens.



There is plenty of information available about hydroponics these days and finding the right information can be overwhelming. So, everything related to hydroponics, from its history to the advantages, various types of hydroponics, and ideal plants for hydroponics, are included within this book. Are you ready to discover the wonders of hydroponics?













 
 
Chapter One: All About Hydroponics




 
 
History




You might have come across scenes featuring some kind of soilless plants grown in movies or read about such techniques in books. It is quite likely you brushed it away as science fiction. However, this practice is real. It is known as hydroponics. You might find it hard to believe, but this technique is not new. It has been around for thousands of years now. One of the earliest records of hydroponics is the famous hanging garden of Babylon created in 600 BC. These gardens were built along the Euphrates River in Babylonia. The climatic conditions in this region were arid with little or no rainfall. It is believed that the ancient Babylonians came up with a chain pull system to water plants. In this system, water is pulled from the river and then floated up along a chain system, which is then dropped to the steps or landings of the garden. Other records of hydroponics were discovered in the form of floating farms around the island city of Tenochtitlan used by the Aztecs in Mexico around the 10th to 11th centuries. In the late 13th century, Marco Polo, the famous explorer, made a note in his writings that he came across several forms of similar floating gardens in his travels to China.



It wasn’t until the 1600s that scientific experiments were conducted to record whether plants could be grown without soil or not. In a series of experiments conducted by Belgian Jan van Helmont, he indicated that plants tend to attain their sustenance from water. However, he failed to recognize the simple fact that plants also require carbon dioxide and oxygen to sustain themselves. Growing plants using water culture was studied by John Wood during 1699. He discovered that plants grow extremely well in water with the most soil present. Therefore, he concluded that there were certain elements and nutrients present in the water derived from the soil that fueled the plants’ growth, instead of just water.



Plenty of studies were conducted to further this notion until 1804. During this period, De Saussure came up with the proposition that plants were made of various chemical elements that they absorb from water, air, and soil. In 1851, a French chemist named Boussingault managed to verify this proposition stated earlier. He conducted an experiment in which he decided to grow plants in an insoluble artificial media made of quartz, charcoal, and sand without using any soil. He used to water the media he chose and added some chemicals or nutrients to it. He discovered that plants require water, and they get hydrogen from it. The dry matter present in plants consists of hydrogen, oxygen, and carbon that come from water. He also noticed that plants consist of other mineral nutrients, such as nitrogen.



Two German botanists named Julius von Sachs and Wilhelm Knop discovered the essential source of nutrients plants require for their growth around the 1860s. They managed to deliver the first standardized formula for nutrient solutions dissolved in water, which can be used for growing plants. This formula they came up with forms the origin of nutriculture. These days, it is known as water culture. In this method, the roots of the plant are completely submerged in the nutrient solution made of water and other minerals, such as nitrogen, potassium, phosphorus, sulfur, magnesium, and calcium. All these nutrients are now known as macronutrients.



It’s rather surprising to note that this method for growing plants using water and nutrient solution was viewed as experiments and used only for research purposes in laboratories. It was around 1925 when the greenhouse industry started showing interest in this technique that the idea of water culture started to gain public attention. Researchers worked continuously to resolve common issues associated with soil cultures, such as soil structure, pests, and fertility issues. There was extensive research conducted to see whether the techniques of nutriculture could be applied to large-scale production of crops.



W. F. Gericke of the University of California, Berkeley, experimented with the idea of producing agricultural crops based on nutriculture during the 1930s. He referred to this process as aquaculture, but dropped this name when he realized it is a technique used for describing the culture of aquatic organisms. The term hydroponics was suggested to Gericke by W. A. Setchell in 1937. Hydroponics is a combination of two Greek words, hydro
 (water) and ponos
 (toil or labor). Therefore, the term hydroponics literally translates to water working. Gericke continued to publicize his works and research about hydroponics, but his ideas were met with severe skepticism from the university and public alike. He managed to prove everyone wrong when he successfully managed to grow 25-foot-tall tomato plants using a nutrient solution without any soil. The claims made by Gericke were backed by further research, which was published in 1938, titled “The Water Culture Method for Growing Plants without Soil.”



Perhaps the reference of the earliest application of hydroponics was during the 1940s. Hydroponics was used for growing crops without using any soil on Wake Island in the Pacific region. This was a soilless island located in the Pacific Ocean used as a refueling stop for Pan American Airlines. The lack of soil on this island meant it was exceedingly impossible for the American troops serving on this island to grow crops, and they had to depend on costly airdrops. This issue was solved by hydroponics. Hydroponics was used for growing fresh vegetables that the troops located on this distant island needed. Even after World War II, the US military used hydroponics. During the 1950s, this unique method of growing plants without soil was exported to several other countries across the globe, such as Switzerland, Israel, Spain, France, Italy, England, and the USSR.



The unique advantages of hydroponics include high yield rate, space optimization, water efficiency, and better control of pests and diseases. You will learn more about these benefits in the next chapter. Given the various benefits it offers and its sustainability, hydroponics is steadily gaining in popularity.



 
 
Meaning of Hydroponics




As mentioned earlier, plants depend on photosynthesis for their growth. In this process, sunlight is absorbed by the plants using a green pigment known as chlorophyll. Chlorophyll helps convert carbon dioxide the plants absorb from air and water from the roots into glucose and oxygen. This entire process can be summed up into a simple equation as follows.



6CO2 + 6H2O = C6H12O6 + 6O2



When you look at the question, you will realize that the term soil is not mentioned anywhere. Therefore, it is sufficient proof that plants can grow without soil. They require water and nutrients that they normally attain from the soil. If you can replace it with a nutrient solution, they no longer depend on soil. It is the concept upon which hydroponics is based. In theory, plants can grow without soil, and once you learn about the different systems of hydroponics, you can test this theory for yourself and be pleasantly surprised.



You don’t need a degree in biology to understand how hydroponics works. A plant can be thought of as a natural workshop where organic matter is built - stems, fruits, seeds, leaves, and fruits. About 97% of the nutrients required for this process are acquired from water and air, while the rest comes from nutrients from the soil. The plants don’t absorb any organic substances, and instead, they absorb inorganic mineral salts. It means that the vegetable kingdom derives all its nutritional requirements from the mineral kingdom. It is the reason why there is hardly any variance between conventional gardening and hydroponics.



The only difference is that when it comes to organic gardening, the plant is grown in soil, which is fed with different fertilizers. In hydroponics, because of the absence of soil, plants are directly fed the same minerals present in healthy soil via a nutrient solution. The source of nourishment certainly doesn’t matter for a plant as long as it gets sufficient nutrients. Osmosis and photosynthesis are the two fundamental processes upon which the plant’s growth is based.



During osmosis, the roots of the plant absorb minerals and water. In photosynthesis, these minerals and water are converted into plant tissue by using carbon dioxide and light. Hydroponics works extremely well since it provides the roots with the air they require so they can breathe easily, and their nutrient needs are met by the nutrient and water solution used in the hydroponic system. The light requirements are met by using artificial grow lights.



 
 
FAQs




 
 
Is hydroponics complicated?




Hydroponics is extremely simple, and it certainly is not rocket science. Usually, people tend to have a preconceived notion that hydroponics is complicated, like scientific experiments or lab experiments in which tubes, meters, gauges, and troughs are used. However, hydroponics is an easy practice you can use to start growing plants immediately. There are various self-starter kits you can use or go through the information given in the subsequent chapters to build your own hydroponics system at home. Once the system is in place, you merely need to choose the plants you want to grow and get started. While doing this, ensure that you are measuring the nutrients required by the plants meticulously and can cater to the water requirements of the plants. There are various premix nutrients available these days, and it certainly makes the job easier.



 
 
Is the produce watery and tasteless?




All those who are skeptical of hydroponics often claim that the plants grown using this method tend to have a strong flavor of chemicals and are tasteless. This claim is entirely baseless, and it is impossible to distinguish between the plants grown using conventional methods and the ones grown through hydroponics. The nutrients a plant absorbs is the only condition upon which the taste and flavor of the fruit or vegetable depend. As long as the ideal nutrients are provided to the plants, the products will not be watery or tasteless. In fact, you have all the control over nutrients a plant absorbs. Therefore, you can easily increase the nutritional value and the flavor of the produce.



 
 
Is hydroponics expensive?




Setting up a hydroponics system might be the only upfront cost involved. However, the various benefits you stand to gain from this method of growing plants provide great returns on the investment you make. In fact, you can further reduce the costs by making the hydroponics system at home. All the hydroponics systems discussed in this book can be effectively built for less than $150. All it requires is time and plenty of patience. Another popular misconception is that using high-intensity bulbs in the grow rooms can increase your electricity bill rather drastically. However, all the high-intensity bulbs used in grow rooms are extremely cost-effective.



 
 
Is hydroponics only for indoors?




Growing plants in a controlled environment is the primary objective of hydroponics. As long as you can control the environment, you can grow plants indoors or outdoors. If you want to grow plants outdoors, then they must be grown in greenhouses, and it is the most commonly used method for commercial hydroponic enterprises.



 
 
Are chemicals used in hydroponics?




This is a common question a lot of beginners tend to have about hydroponics. The most common nutrient mixture for hydroponics includes nitrogen, oxygen, and air. To this mixture, potassium, phosphorus, and nitrogen are added, along with other trace elements. Before you start worrying about all this, stop for a second and think about a simple fact that the entire universe is made of chemicals in one form or the other. You don’t have to depend on pesticides or other fertilizers for increasing the yield of plants. As long as the nutrient solution you provide the plants with contains sufficient nutrients in the right quantity, you have nothing to worry about. When you think about it, most of the products available on the market these days are grown in soil that is filled with inorganic fertilizers that help improve the overall yield. The output might increase, but the soil gets severely damaged in this process. Apart from it, all the fertilizers used in conventional cultivation are washed away by rains, and they directly drain into the ground and underground natural water resources. Overfertilization of water bodies leads to environmental pollution.



 
 
Is hydroponics profitable?




Hydroponics has been receiving plenty of media attention and is steadily growing in popularity. That said, a lot of people still wonder whether it is commercially viable or not. Evidence does suggest that hydroponics is commercially viable. Initially, hydroponic farming was considered to be extremely expensive because of elevated overhead costs. However, certain steps can be taken to reduce the costs involved. The LED lighting technology, coupled with a stacked rack system, helps reduce the costs of basic overheads, such as space and light. Investing in high-yielding crops with shorter growth cycles is also a great idea.



 
 
Is the food grown hydroponically healthy?




The health of a plant in hydroponics depends on the nutrient solution used. When the plant receives all the nutrients it requires to grow efficiently, the food produced will be as nutritious as, if not more, than the one grown in soil. While using hydroponics, you don’t have to spray the plants with pesticides commonly used for keeping soil borne pests away. Therefore, it increases the quality of the produce. Apart from it, the nutrient value of the food produced can also be increased by altering the nutrient solution. Since you have complete control over all of this, the food grown hydroponically is certainly quite healthy.










 



 
 
Chapter Two: Benefits of Hydroponics




Hydroponics is a unique technique wherein plants are grown without using any soil. Instead of soil, a nutrient solution, water, and a specific medium are used for holding the plants in place. Water culture is not a new concept and has been around for thousands of years. However, only in the last couple of decades, the true potential of hydroponics has been discovered. Commercial and domestic growers can use this technique to grow plants. Let’s look at all the advantages of hydroponics.



 
 
Space Optimization




Growing plants using hydroponics requires 20% less space than growing plants in soil. It means you can start growing more plants in restricted space or grow plants in very small places since it doesn’t require any soil for growth. When it comes to the farming industry, optimizing the use of space is essential for attaining a good return on investment, given the costs involved to use indoor greenhouses. The primary reason why hydroponic plants require less space than plants grown conventionally is that the roots don’t have to spread out searching for water or nutrients. All the nutrients and water the plant requires are directly delivered to the roots constantly or intermittently, depending upon the technique of hydroponics that is used. As a result, the roots are usually more compact, and plants can be easily grown together. Since less space is required, growers can count on producing significantly higher yields using less infrastructure.



 
 
No Soil




The concept of growing plants without using soil might have once seemed alien. However, these days, it has become a reality for domestic as well as commercial growth. There are various benefits associated with growing plants without soil. The most obvious benefit, optimum utilization of space, has already been discussed. The quality of soil doesn’t stay constant, and there is plenty of variation available in it depending upon the location. Some plants have a strong inclination toward a specific type of soil. If a certain type of soil isn’t available, then growing plants can become an expensive and labor-intensive process, wherein suitable soil has to be imported or modified. There are various areas across the globe, and access to the soil isn’t readily available or where space available is limited. One of the first commercial operations that started using hydroponic farming was on Wake Island in the Pacific region. This region is known for its rocky atoll and doesn’t have any soil that can be used for growing plants. During the 1930s, the Pan American airlines used to use this island as a refueling stop. The cost of importing fresh produce was exorbitantly high, and using hydroponics enabled the creation of a sustainable source of supplies.



There are certain countries wherein the arable land is limited, such as rocky desert regions. By using hydroponics, plants can be grown even in such regions. It is perhaps one of the most important benefits of hydroponics and the reason why it is termed as the farming of the future. It offers countless possibilities for cultivation, even in areas that were previously considered to be unsuitable for agriculture. It reduces the need to import costly fresh produce, along with water consumption.



 
 
Climate Control




When it comes to growing plants, the external environment and elements tend to play a major role. Some plants grow only in specific climatic conditions. Unless the climatic conditions can be fully recreated, the plants cannot grow optimally. By using hydroponics, you get a chance to exude complete control over the climate. By merely adjusting the temperature, the intensity of light and its duration, and air composition, you can guarantee optimal growth. So, you are free to grow any kind of plant you want, as long as it is suitable for hydroponics, all year long. This certainly gives plenty of flexibility than conventional methods of farming and agriculture.



Regardless of whether you decide to grow plants using a hydroponic system on your windowsill or want to start a commercial hydroponics enterprise, a major uncertainty of growing plants can be removed with hydroponics - climate control. Since most of that hydroponic plants are grown in greenhouses or indoors, and all the nutrients along with water is provided manually, the uncertainty associated with unpredictable weather is effectively eliminated.



You don’t even have to worry about sunlight anymore since artificial grow lights can be used for supplementing or replacing optimal sunlight. By using artificial grow lights, you can start growing the kind of plants you want to all year long without depending on external factors or elements. You will learn more about the different types of lights that you can use in the subsequent chapters.



 
 
All-Year Long




Growing crops during summers is certainly easy. You can successfully grow crops regardless of the season it is by using hydroponics. The primary reason for this is that plants don’t necessarily have to use a major chunk of the energy reserves to seek nutrients by sending their roots out as feelers since they can hold onto this energy and use it for their growth. Another advantage of hydroponics is that you don’t have to take care of the garden daily. No, it doesn’t mean you don’t have to tend to the garden altogether; it merely means you can automate certain tasks and forget about it. If your hydroponic system is automated, then though watering and lighting requirements will be taken care of by the system itself. So, you don’t have to worry about constantly watering the hydroponic garden. It certainly is less labor-intensive than conventional forms of gardening.



During winters, you can harvest lettuce, vehicles, cucumbers, and any other green leafy vegetables you want by using hydroponic systems. It certainly makes for a very cheery sight when you can see fruits, herbs, and vegetables sitting under the warmth of a grow light. During spring, you can place the hydroponic system on a balcony, pots, or in a greenhouse so that they utilize natural sunlight for their growth. Within a couple of weeks, you can harvest fresh produce.



 
 
Regulating the pH




A common aspect of growing plants that growers overlook is the pH level. The pH level plays an important role in cultivation because it ensures that a plant can easily access the required quantity of nutrients for healthy growth. All the essential minerals that the plant requires are present in the growing solution in hydroponics. Therefore, the pH of the solution can not only be easily monitored but also adjusted according to the plant’s needs. So, maintaining the optimal pH level becomes quite easy. While using soil to grow plants, you might need to frequently test the pH of the soil, and it is an elaborate procedure. On the other hand, checking the pH of a nutrient solution can be as simple as dipping a pH strip into the water!



The plant’s ability to absorb nutrients increases exponentially when optimal pH levels are maintained. If the pH levels start varying, the plant loses its ability to absorb nutrients. Some plants require a slightly acidic environment. Usually, as a rule of thumb, the pH levels for growing a plant must be anywhere between 5.5 to 7. However, it is always best that you research the optimal pH levels for a specific plant before you decide to grow it hydroponically.



 
 
Reduces Water Wastage




When plants are grown using soil, they require plenty of water. By using hydroponics, their water requirement can be cut down rather drastically. Hydroponic plants can be grown using just 5 to 10% of the water used in regular or conventional cultivation. It is one of the most notable benefits of hydroponics. It is a blessing, especially in areas where water is scarce. In fact, water scarcity has become a global issue, and hydroponics is certainly environmentally considerate. While using a hydroponic system, you will realize that most of the water used is quickly recirculated. In such systems, the plants absorb only the water they require, and the remainder of the run-off is captured and then recirculated in the system. It not only reduces the loss of water caused due to leaks or evaporation but efficiently minimizes the overall water requirement.



Some hydroponic systems are designed to reduce water intake and wastage even further. Plants absorb water through their roots. However, 95% of all this water is transpired into the air. When it comes to commercial hydroponic systems, water vapor condensers are often used to recapture all the water that’s transpired into the air and then return it to the hydroponic systems.



On a global scale, the demand for food production is constantly increasing. This increasing demand means that supply also has to keep up. It, in turn, means an ever-increasing consumption of water. Unless sustainable technologies, such as hydroponics are used, agriculture cannot become environmentally sustainable.



 
 
Less Labor




Setting up the hydroponic system is probably the only labor-intensive process involved in growing plants hydroponically. It might also be slightly more expensive than regular cultivation. However, once the setup is up and running, the labor required for cultivating plants also reduces considerably. It, therefore, frees up sufficient time to take care of any other activities. This is a great advantage for urban gardeners or busy individuals who like but don’t have the time for it.



 
 
Quick Growth




The capacity for growth in hydroponics is pleasantly surprising. It’s a common misconception that hydroponics usually yields lower growths. That is nothing more than a misconception. Once you start growing plants hydroponically, you will realize that they tend to grow faster than when grown using soil. Since you can control the temperature, light, moisture, and the nutrients the plant absorbs, you can ensure quicker growth. When ideal conditions are created for the plant’s growth, the plant’s roots certainly receive the ideal amount of nutrients it requires. Since the plan doesn’t have to look for any nutrients, all its energy can be redirected toward absorbing the nutrients and concentrate on its growth. It, in turn, results in better growth rates and healthier plants.



 
 
No Weeds




Dealing with pests, weeds, or other insects is a common problem associated with growing plants. Removing weeds from the soil is not only time-consuming but incredibly cumbersome. Besides, it can harm the growth of plants you decide to cultivate. Since hydroponics doesn’t require any soil, this problem is automatically eliminated. Likewise, dealing with soil borne pests is not a problem either. Therefore, while growing plants using a hydroponic system, you don’t need to use any pesticides. It, in turn, makes the produce healthier and fit for human consumption when compared to the ones grown in soil. Since you have complete control over every aspect of plant growth in hydroponics, the quality of produce can be easily maintained.



 
 
Hobby Time




Hydroponics also makes for a great hobby. The costs involved in setting up a hydroponics system are usually less, and there are plenty of DIY options available. You don’t necessarily have to buy a prebuilt hydroponics system but can easily build one from scratch. You will learn more about a DIY hydroponic system in the subsequent sections. If you want, you can also start by just growing a couple of plants in your windowsill and then scaling the growing operation. If you enjoy gardening or have any inclination toward gardening, then you must try hydroponics. It makes for a great hobby. Not just that, but if you enjoy having a little greenery in your surroundings and like the idea of growing your own produce at home, then hydroponics is a brilliant idea.



 
 
Urban Farming




With the rapid expansion of cities and towns, the arable land available for growing plants is steadily declining. Urban farming has become a possibility because of hydroponics. Since you no longer depend on soil for growth, you are free to set up hydroponic systems wherever you want. Vertical urban farming is another method that can be used for growing plants where space or land available is severely restricted. So, if you like the idea of a kitchen garden but live on the 20th floor, then opt for hydroponics.



Given all the benefits hydroponics offers, it is not surprising that it is steadily gaining popularity. After going through all these benefits, you must be quite excited to start hydroponics!













 
 
Chapter Three: About Hydroponic Systems




 
 
Whether to Build or Buy?




If you love do-it-yourself projects, then building your own hydroponic system at home will be a source of tremendous satisfaction. If you like the idea of concentrating on actually growing the crops and not engage in any of the other preparation required, then you can always purchase a pre-built hydroponic system. One of the best aspects of hydroponics is that it provides scope for inventiveness you can put into either building the hydroponic system or purchasing one. You can try anything that will work, and if something doesn’t, you can alter or tweak the procedure a little. You don’t have to restrict yourself to a singular method and keep trying different techniques or methods to obtain various results. Different combinations of nutrients, hydroponic systems, and the amount of light the system gets help produce a variety of plants. Perhaps experimentation is the right way to determine the best approach to hydroponics. If you decide to build your own system, then keep in mind that hydroponics is more of a science than art. If you are really keen on getting the desired results to appear satisfactory, then it is much more than merely placing the plant in a box.



 
 
DIY Considerations




Here are a couple of considerations you can factor in a while deciding whether to build or purchase a hydroponic system. The first consideration is the budget you have. If you are running on a limited budget, then building your own hydroponic system is a better option. Most of the equipment you require can be easily sourced around the house, and the equipment needed is certainly not expensive.



For instance, all the types of the hydroponic system require a reservoir. You don’t have to splurge on this and can repurpose a clean garbage bin, plastic bucket, or even a huge plastic container. Likewise, you can fashion growing pots using plastic bottles. If you like the idea of customization and building a system according to your needs, then DIY is the best route available.



When you start building the project yourself, you are free to determine the kind of raw materials you will be using, and how you want the system to look. Another reason why you must consider DIY is it could be a pleasant hobby. Engaging in do-it-yourself activities can be a stress buster, and it also gives you a break from the regular world while indulging in your creativity.



 
 
Purchase Option




You can purchase a pre-built hydroponic system if you want to save time and effort. Once the system is in place, you can go ahead and start growing plants you want. It enables you to focus more on the growing process instead of getting bogged down by the technicalities of building the system. Also, if the costs incurred to procure the required materials is more than the ready-to-use item, then you might as well purchase the hydroponic setup. If you don’t like the idea of spending hours together, DIY a specific item rather than purchasing it. If you feel that you don’t have the sufficient skills required for this project, you might as well invest in a good, commercially produced hydroponic system. If you don’t mind assembling, then you can purchase one of the hydroponic beginner kits and assemble the system yourself.



If you purchase a hydroponic system, then you will have all the time required for effective learning more about hydroponics. If you run into any difficulties with the system, then you can rest easy knowing that it is probably because of the quality of the environment and not the structure of the system. For instance, you might spend about $100 making your own hydroponic system at home only to discover that you are required to water it manually daily or maybe even once every hour. It might not be possible for a city dweller with a busy schedule, and it could become a hassle. By purchasing a fully automated system, you can circumvent this problem and concentrate on understanding more about hydroponics.



 
 
Basic Considerations




There are four basic approaches you can assume when you want to try hydroponic gardening. The first approach is to grow the crops outdoors, the way farmers use a hydroponic system. The second method is to grow them indoors. The third is a combination of both these techniques to ensure a year-round harvest, and the fourth option is to use a greenhouse for growing plants.



When you decide to opt for indoor gardening, you must be able to duplicate the naturally available climatic conditions to grow the plants. The important aspect you must keep in mind while using hydroponics is to recognize the various elements that might be missing when you start growing indoors and then try replacing them artificially. It is a primary reason why it is advisable that the year-round garden must be a portable model. If you are growing indoors, then the one aspect you cannot afford to overlook is the nutrient solution used for growing plants hydroponically. The success of the hydroponic garden depends as much on the method and structure as the plants you choose to grow and the nutrient solution you use. Since the plants will depend on this mixture for their sustenance, you must be careful. You will learn more about these different aspects of hydroponics in the subsequent sections.



If you are interested in making the hydroponic system at home, then you can follow the DIY instructions given in the subsequent chapters. Once the system is up and running, you must carefully maintain it, tend to it, and patiently wait for the results.














 
 
Chapter Four: Types of Hydroponic Systems




Now that you are aware of what hydroponic means, let us look at the different types of hydroponic systems available. Each of these systems certainly has its pros and cons. Depending upon your requirements, you can choose a system that meets your needs after going through the information given in this section.



 
 
Wick System




The hydroponic wick system is perhaps the most straightforward and simplest technique to build a hydroponic system yourself. The concept is based on nothing new, and it has been around for ages. The wick system is a passive system of hydroponics in which you don’t require any water or air pumps. Nutrients and water are transported to the plant’s root via a wick made of cotton rope or string. The success of the system depends on the growing medium you use. The ideal choices for this include perlite, coco coir, or vermiculture. These are best suited for small plants that don’t require plenty of nutrients and water. It doesn’t mean you cannot grow large plants, but the nutritional and water requirements for a larger plant cannot be easily sustained using wick hydroponics.



 
 
Benefits




Once you have managed to create the system and have set it up properly, it is a hands-free system of hydroponics. The wick system is best suited for hobbyists or gardeners who are just getting started with hydroponics. It’s ideal for growing small plants, such as herbs.



 
 
Drawbacks




One of the major drawbacks of the system is it isn’t ideal for growing large plants. If you don’t place the wicks properly or are not using the right growing medium, then it can kill the plants.



 
 
Nutrient Film Technique




The nutrient film technique (NFT) is a very popular system of hydroponics used commercially. In this technique, the plants are grown on different channels where sufficient nutrient solution will constantly be pumping through them and runs along the bottom of the channel. Once the water reaches the end of the channel, it is recirculated into the main reservoir and is then resent to the starting point. This process keeps perpetuating the recycling of the nutrient solution. In this way, it is quite similar to the DWC system. The only difference between the NFT technique and the DWC system is that the roots are not submerged in the nutrient solution, as they are in the latter. In NFT, the plants will be placed in the channel in mesh pockets filled with a growing medium.



 
 
Benefits




The amount of growing medium required in this technique is less than the other systems. Since the nutrient solution is effectively recirculated, the amount of water wastage also reduces.



 
 
Drawbacks




The efficiency of water circulation depends on the water pumps you use. Therefore, any pump failure can kill the plants you want to grow. Also, the channels can get clogged up if the roots start overgrowing. So, it is essential to monitor the root growth in this system.



 
 
Ebb and Flow System




The flood and drain system is also known as the ebb and flow system. Unlike the previous techniques described, in this hydroponic system, the roots of the plant will not be directly exposed to the nutrient solution. Instead, the plants will be grown in a tray lined with the growing medium you choose. Once the tray is lined, and the seeds are planted, it will be flooded with a nutrient solution. This flooding takes place only a couple of times daily. Depending upon different factors, such as the size of the plants, external temperature, stage of growth, the water requirements, and so on, the number of times the tray has to be flooded will differ. A trough or reservoir filled with the nutrient solution will be directly placed under the tray from which water will be pumped into the tray using a water pump with a timer that schedules the time of flooding the tree. Once the tray is flooded, the rest of the nutrient solution will be drawn into the reservoir because of gravity. After this cycle, the nutrient solution will once again be re-oxygenated in the reservoir until the next cycle.



 
 
Benefits




One of the notable benefits of this system of hydroponics is the flexibility it offers. You don’t have to stick to just one type of growing medium, and the organization of plants can be varied too. Also, it is efficient in terms of energy consumption and water usage. Since the roots aren’t directly exposed to the nutrient solution, you don’t have to worry about root rot or algae growth.



 
 
Drawbacks




On the downside, if the environmental conditions aren’t favorable, then the roots will dry out rather quickly since they aren’t directly exposed to the nutrient solution. So, maintaining the ideal growing and climatic conditions is quite important. Paying close attention to the growing media must be your priority. Opting for the wrong growing media or using insufficient growing media will destroy the plants easily.



 
 
The DWC System




The DWC, or the Deep Water Culture, system is a very simple system of hydroponics. In this, you require a reservoir for accommodating the nutrient solution. The roots will be suspended in this nutrient solution so that they have a constant supply of air, water, and nutrients the plants require for their growth. You can either use an air pump or an airstone for oxygenating the nutrient solution as required. It prevents the plants from drowning while giving them the oxygen they require. The plants have to be placed in net pots or mesh pots on a foam board, which will be placed on top of the container. To get started with this technique, you merely need to add a little hydroponic growing medium to the pots, fill the reservoir with the nutrient solution, and get started.



 
 
Benefits




It is considered to be a low-cost system of hydroponics after the wick system. It can also be easily created and requires very little maintenance. Since the nutrient solution will be recirculated, it reduces water wastage.



 
 
Drawbacks




On the downside, it cannot be used for growing large plants. Also, if the growing period of the plant is rather prolonged or extended, this system cannot be used.



 
 
Aeroponics System




The Aeroponics system is quite high-tech and sophisticated when compared to the other systems mentioned so far. Once you understand how it works, you will realize how easy it really is. This system works along the same lines as the NFT hydroponic system. The only difference between these two techniques is that in the Aeroponic system, the nutrient solution is applied using a misting system instead of using a film of nutrient solution. If you want, you can set a timer to mist the plants on a specific cycle as you did with the ebb and flow system. However, the cycles in this system are not lengthy, and the waiting time between the misting cycles is only a couple of minutes.



 
 
Benefits




Growing plants using this system is quick when compared to the DWC hydroponic system. Also, the roots tend to obtain more oxygen when compared to any other form of hydroponics, wherein the roots are always submerged.



 
 
Drawbacks




If the misting system doesn’t work optimally or for some reason, the high-pressure nozzle fails, then the roots will dry out quickly. Also, when compared to the other methods, this one is slightly complicated and expensive.



 
 
Drip System




The drip system of hydroponics is often used in commercial operations. It is not the ideal system for recreational gardening or hobbyists. The primary reason is that operating a drip system on a larger scale is easier than for a small-scale garden. Regardless of all this, it is one of the best systems of hydroponics.



 
 
Benefits




The primary benefit of this system is it gives you complete control over the feeding and water schedule of the plants. It is fail-proof and sustainable. Also, it is rather less expensive than the Aeroponics system.



 
 
Drawbacks




On the downside, it can be a little too much for a small setup, such as a kitchen garden. The levels of nutrients and pH tend to fluctuate constantly. So, monitoring these levels can become tricky when compared to the other systems.



Regardless of the hydroponics method you decide to opt for, you can grow plants efficiently. Hydroponics certainly offers a great deal of flexibility, and even if you run into any trouble, you can fix it easily. You will learn more about both these topics in the subsequent chapters.










 



 
 
Chapter Five: Building Hydroponic Systems




In the previous chapter, you were given a list of hydroponic techniques and their pros and cons. In this section, let us look at simple steps you can follow to build these different hydroponic systems at home. If you like DIY projects or arts and crafts, you will certainly enjoy building these systems.



 
 
DIY Wick System




 
 
Step 1: Materials required




The wick system is the simplest hydroponic system you can create at home. Here is the list of materials you will require.



●

 2-liter plastic or soda bottle: 1



●

 24” cotton string or rope: 6 pieces



●

 Coconut coir: 2/3 cups



●

 Perlite: 1/3 cup



●

 Water: 4 cups



●

 Seeds: of your choice



●

 Marker: 1



●

 Craft knife or cutting blade: 1



●

 Ruler: 1



●

 Drill or hammer with nail: 1



●

 Cutting mat: 1



Note: The best grow media for wick hydroponics systems are coconut coir and perlite.



 
 
Step 2: Measure and cut




Take the plastic bottle, measure from the bottom, and make a mark at 8 inches on the bottle. Mark it with a permanent marker and ensure that it is even on all the sides. You need to mark two equidistant points on either side of the plastic bottle measuring 8” from the bottom. Take a craft knife or a blade and cut the top off the bottle by following the markings you made. Now, invert the top portion of the bottle and place it in the bottom half. The top portion will be inverted in a conical fashion, while the bottom serves as a reservoir.



 
 
Step 3: Drilling




Now, it is time to start drilling the caps to create the wick system. If you have an electric drill, use it, and this step becomes easier. If not, you can always opt for a hammer, craft knife, and a nail. You need to drill a hole in the bottle’s cap. Before you drill the hole, mark the size of the hole you want to create. Alternatively, once you have marked the spot, take a nail and hammer it into the cap. Remove the nail and then cut away the plastic, which sticks out to create sufficient space for inserting the wicks.



 
 
Step 4: Placing the wicks




According to the thickness of the cotton string you use, you might be required to loop it a couple of times. The string must be at least one-fourth an inch in its thickness so that the moisture can be drawn into the growing media and then absorbed by the roots. Measure about 12 inches of string and then cut it off. Take the cap with holes drilled in it and push this string through the hole. Place it such that the cap acts as the halfway mark on the string. Tie the string into a knot on the underside of the cap so that it stays as close to the cap as possible.



 
 
Step 5: Growing medium




It is time to mix the growing media. To do this, mix coco coir, along with perlite. If you are using any other growing media, merely place them in the top half of the bottle. While doing this, ensure that you hold onto the wick so that it stays fixed in the bottle without getting disturbed. Once you have filled the top part of the bottle with growing media, remove it from the bottom half and place it aside. Now, combine the nutrient mix with about four cups of water. Place the top half of the bottle into the bottom portion and pour this mixture into this setup.



 
 
Step 6: Plant seeds




Start planting seeds at the required depth, and that’s about it. If you are using artificial grow lights, then set them up near the hydroponic system and wait for the seeds to germinate. Alternatively, you can also place them in the sunlight.



The best plants for a wick system include rosemary, basil, lettuce, chicory, oregano, thyme, and comfrey.



 
 
DIY Nutrient Film Technique




 
 
Step 1: Basic idea




The hydroponic system based on the Nutrient Film Technique (NFP) requires a reservoir from which water will be drawn and returned to simultaneously. This specific design features two gullies that allow water to be easily cycled through the system. When coupled with a water pump, the system uses the pull of gravity for assisting the flow of water. The end of the PVC in this system is an inch higher than the end, which comes next in the circle. The end of the water tube is such that the water tends to enter from its highest point, and it leaves the system from its lowest point. To achieve this, the system uses the support of lumber for the pipes. These lumber supports also ensure that the pipes stay high above the reservoir for gravity to do its work.



 
 
Step 2: Materials required




●

 66” of 4-inch PVC pipes. If you don’t have any PVC pipes handy, you can also use plastic gutters.



●

 You will need an assortment of lumber. Visit the cull wood section at a hardware store, which includes the scraps from pre-cut wood. Choose four pieces of lumber, which are roughly 43” 2 x 4”, a little plywood, and one piece of lumber which is 1.5 x 7.5 x 58”.



●

 Plastic cups: 16-oz capacity



●

 Screws



●

 Rubber adjustable end caps fitted with hose clamps: 4



●

 Submersible pump



●

 Teflon tape



●

 Irrigation tubing



●

 Opaque bucket



●

 Clumping cement



●

 Growing medium



●

 Hydroponics nutrients



●

 Plants



Note: The dimensions will work for this system as long as they are close enough to the ones specified in this section.



 
 
Step 3: Building




Once you determine the height of the reservoir, it is time to design the stands. In this model, let us work with a reservoir that is 13”. So, the stands will be about 13”, 14”, 15”, and 16” tall (a one-inch gradient in the height of stands allows for easy flow of water). Cut the PVC tube in half and attach them together with the 2 x 4s. Attach them midway to ensure that they are both at a level.



 
 
Step 4: Plumbing




Drill a hole using a spade bit drilling tool suitable to accommodate the tubing in each of the end caps. Depending upon the water level, drill the hole at the appropriate height accordingly. Ensure that the water level is adequate so that the bottom of the cups will stay submerged. Now, take the submersible pump, and wrap one side of it with Teflon tape and use clumping cement for attaching it to the tubing. The tube should be of an ideal length such that it can run from the upper tube down to the bottom of the reservoir. Push this tube through the end hole in the cap. Now, take another piece of tube that is long enough to reach from the lower tube to the reservoir. Now, it’s time to attach both the end caps using tubing of ideal length to fit comfortably with both the pieces of the PVC. Once you have built this setup, it is time to test it. If you notice any leaks, you can always use clumping cement to seal them around the tubes.



 
 
Step 5: Drilling




Depending upon the plants you want to grow, the spacing of the holes will differ. If you want to place at least six plants, the spacing between each hole must be about 8 to 9 inches. Use a 3” drill bit and cut a skewer to 3”. Take this and place it in the plastic cups to see where it would fit. Now, hold this cup against the PVC and see where it would fit in its structure. Once you have drilled the holes in these areas, it is time to move on to the next step.



 
 
Step 6: Assembling




Now, it is time to bring all the previous parts together and approach the final setup. It is time to drill three holes into the lid of the bucket. One hole will accommodate the intake tube, the other for the output tube, and the final one for the power cord. By doing this, you can keep the lid on the bucket to prevent the growth of algae.



 
 
Step 7: Use plastic cups




Since you are thinking about growing six plants, take six plastic cups and drill plenty of holes in the bottom and along the edges of the plastic cup. The cups can be used for measuring out clay balls or any other growing media you want to use and place them in a bucket. Before you place the media in the cups, ensure that it has been thoroughly cleaned and rinsed. The cups must be placed in the PVC tubes that you cut out in the previous step. Make any adjustments as required to ensure the cups fit comfortably in the PVC pipes.



 
 
Step 8: Planting




Before you start planting, gently rinse the roots so that there are no traces of soil left. Once clean, surround them with the growing medium in the cups. Use a sufficient growing medium so that the cups stay upright.



 
 
Step 9: Add nutrients




Mix all the nutrients as required or follow the instructions on the premix labels. Once the nutrient solution is ready, add it to the bucket, which acts as the reservoir. Turn on the pump, and the NFT hydroponic system is ready.



The ideal plants for the NFT technique include cucumbers, spinach, kale, tomatoes, lettuce, peppers, edible flowers, and all herbs.



 
 
DIY Ebb and Flow System




The ebb and flow system is rather easy to build. In fact, most of the materials you require can be found around your house, and don’t forget to customize it according to the available space. The primary component of the ebb and flow system is the container, which houses the plants you want to grow. You can grow a couple of plants placed in a series of containers. A timer will control the water pump, and it helps pump the water nutrient mixture from the reservoir through the water tubing into the main part of the system. To do this, you must opt for a submersible pump. The nutrient solution then starts flooding the system until it reaches the preset overflow level. The overflow tube in the system must be placed such that it lies 2 inches below the growing medium you want to use. Whenever the water reaches this limit, it immediately starts draining back into the reservoir from which it gets recirculated once again. The overflow tube in this system of hydroponics ensures that the water nutrient mixture doesn’t spill out of the container when the pump is on. The drainage system helps siphon the water into the reservoir through this tube whenever you turn the pump off.



 
 
Step 1: Materials required




You will need a plastic container to grow the plants



●

 A plastic container or reservoir for storing the nutrient water mixture



●

 A timer to turn on and off the pump



●

 An overflow tube that comes with a preset flooding level



●

 Growing medium



●

 Plants or seeds



●

 Nutrient mixture



●

 Tubing that’s long enough to run from the pump present in the reservoir into the container that needs to be flooded



Note: You can use a variety of items ranging from a bucket to trash cans and water bottles to storage totes for building ebb and flow system. Once you understand how it works, you can use any container you want while creating the system. Also, there are various ways to build the ebb and flow hydroponics system, so in this section, let us look at the most popular method. This ebb and flow system is ideal for growing medium-sized and small-sized plants. If you want to accommodate larger plants, then the size of the setup must also be considerably increased.



 
 
Step 2: Basic tips




There are two essential tips you must keep in mind while building the ebb and flow hydroponic system. The first step is to ensure that you can easily reach the top of the tube without spilling any water from the overflow tube. To do this, you can use a “T” connector. A T connector ensures that air pockets don’t form while enabling a smooth flood and drainage of water from the reservoir. The second tip you must keep in mind is that the overflow tube must always be a little bigger than the tube used for water inlet connected to the submersible pump. Gravitational force facilitates the movement of water, and it flows through these tubes because of pressure building up from the pump. If you are not careful, you might end up over-pumping water into the system, and it might not be able to siphon it effectively, resulting in overflow.



 
 
Step 3: Get started




Once you gather all the material and follow the two tips discussed above, it is time to get started and assemble the ebb and flow hydroponic system. The first step is to select the container for housing the plants. A transparent container looks presentable, but it is not ideal since it directly exposes the plant roots to light. Certain nutrient mixtures don’t respond well to light, and it can damage the plants. Therefore, opt for an opaque container that is big enough to house all the plants you want to grow.



You require two boxes for building the ebb and flow system. In one box, all the plants will be stored or housed, and the other will act as the reservoir. The growing container you opt for must sit comfortably in the reservoir. If not, you can always use a table, a sturdy piece of plywood, or anything else for the growing container for sitting on before you place it on top of the reservoir.



The next step is to start drilling holes into the bottom of the housing container. You will need to drill two holes. One hole will act as an inlet, whereas the other is for overflow. The overflow outlet must be a little bigger than the water inlet. You can always get bigger tubes to accommodate the holes that you might have drilled. Now, it is time to cut up pieces of the tube to insert it into the holes for the submersible pump and the inlet. The hose must be such that it extends from the submersible pump and the outlet. It is time to attach the tubes to the respective inlets you have drilled.



Take the growing container and place it on top of the reservoir to see whether it fits well or not. If the hose seems too long, you can always cut the excess away to make it a perfect fit. Take the growing medium you have opted for and carefully line the housing container with it. At the same time, it is time to fill up the reservoir up to the halfway mark using regular water.



Now, it is time to flood the setup. This is done to merely check whether the system works or not. Check the time taken for the water to flood the upper tray. Before you turn on the submersible pump, use a stopwatch or a timer. Start the pump along with the stopwatch. Once the tray sufficiently flooded, stop the pump and the stopwatch. Now, you have the time required for flooding the upper tray. Adjust the pump and run it according to the light available for the plants. If you are using natural light and know that it will hit the plants at around eight in the morning, then the container must also be flooded at the same time. The container must be flooded a couple of times daily. To do this, set the timer as you see fit.



 
 
Setup options




There are two types of setups you can opt for when it comes to the ebb and flow hydroponics system. The first setup includes using plant containers in a series, and the second setup is to use a flooding tray design. Using plant containers and series is perhaps the most commonly used method of ebb and flow. You merely need to place a couple of containers in a series such that all the containers will be flooded simultaneously. All the containers with the plants present in them must be flooded at the same time and should be placed such that they are directly above the reservoir. The water from the containers will be recycled back into the reservoir because of the gravitational force and the draining mechanism in place.



All the containers placed in the series will be connected using tubing so that whenever the system floods, all the plants will receive water immediately. Instead of using separate overflow limits for different containers, a single overflow tube will be connected to all the containers at the bottom. Whenever the water level reaches the overflow limit, it will simply go back to the reservoir. The height of the overflow tube will determine the height of the water level. By adjusting these heights using a single tube, you can easily tweak the overflow level for all the growing containers.



The flooding tray design for hydroponics is often used for portability. So, if you think you will be moving the plants around, use this system. Instead of using various containers, you use a single container or a shallow tray that sits directly on the reservoir. This is the design that has been discussed in this section. The water will be effectively pumped into the flooding tray from the reservoir through one side, and it will be siphoned into the reservoir from the other. It ensures that water is circulated from one side of the tray. If you are not careful, this technique might leave the tray exposed to all elements and lead to root rot and algae growth.



The best plants for the ebb and flow system include carrots, tomatoes, peas, cucumbers, lettuce, beets, strawberries, and spinach.



 
 
DIY DWC System




 
 
Step 1: Materials required




●

 Permanent marker or a sharpie: 1



●

 Sharp knife or blade: 1



●

 Hand drill (the drill bit’s diameter must be smaller than the plastic tubing used in this setup)



●

 Ruler



●

 Mesh pots: as required



Note: Depending upon the plastic box or container you use and the number of plants you want to grow, the mesh pots you require will differ. The plastic box you use must be opaque. If it is transparent or translucent, then light can get through it, which can result in the growth of algae and root rot. Depending upon the size of the plastic box, the number of airstones and the pots you use will differ.



 
 
Step 2: Tubing




Now, it is time to cut holes to accommodate the air tubing. Take the plastic box and start by measuring out the center point of the box with a marker. Use the ruler to measure 1 cm on either side of the center of the container with a marker. You must either cut or drill holes at all these points. Use a sharp knife to remove any burrs in the plastic holes you have drilled. Once the holes are ready, push the air tube through these holes; it must fit snugly. You might need to readjust and resize the holes to snugly accommodate the tubing. If the holes end up being too big, use silicone sealant to seal the holes accordingly.



 
 
Step 3: Mesh potholes




Now, it is time to cut holes to place the mesh or net pots in this structure. The best idea is to place the pots on the lid of the plastic container. Depending upon the placement you want to grow the plants, draw an outline using a marker around the pot. After this, it is time to drill holes inside the ring. Start by drilling inside the circle, or else the holes might end up being too big for the pot, and it can fall through into the plastic container. Use a knife for cutting out the holes, but ensure that you don’t crack the box. Duct tape can be used for fixing any small cracks, but try to avoid it as much as possible. Once the holes are cut, it’s time to carefully place the mesh pots in them. If they don’t fit, make the required changes accordingly.



 
 
Step 4: Connections




Remember the holes you drilled in step 2 to accommodate the air tubing? Now, it is time to go back to those holes and pass the air tubes through them. These tubes can be connected to the pump or the airstone you want to use. Place the airstone so that it rests right below the plants to ensure that their roots stay oxygenated.



 
 
Step 5: Get started




Now, it is time to put all of this together. Fill the plastic container with the nutrient solution and then place the lid back on it. Start filling up the mesh pots with the growing media and then place the seeds of plants in them. After this, it is time to switch on the air pump and let the hydroponic system do its work.



The ideal plants for the DWC system include lettuce, okra, basil, kale, chard, collard greens, bok choy, and sorrel.



 
 
DIY Aeroponics System




 
 
Step 1: Materials required




●

 One 30-gallon tote with a lid



●

 ¾” slip T connector with a ½” threaded top: 6



●

 One ¾” slip to ½” threaded PVC connectors



●

 One ½” barb



●

 ½” threaded bulkhead fitting with a gasket



●

 ¾” PVC: 77” long



●

 ¾” slip T-shaped PVC connector: 2



●

 180-degrees, ½” plastic head threaded sprinkler head: 6



●

 ½” hose clamping



●

 12” black flex-tubes



●

 Flexi-tube shut off valve



●

 100% silicone calking tube



●

 Elbow PVC connectors: 6



●

 Cross PVC connector



●

 Electrical timer



●

 Fountain pump or any other water pump: capacity equivalent to 200 gallons per hour



●

 Net or mesh pots with foam lids: 6



Note: The timer you opt for must provide 30-minute increments. The number of PVC connectors, mesh pots, and sprinkler head will depend on the number of plants you want to grow using this system. In the sample system in this section, the net pots used here are 3.75” and have lids.



 
 
Step 2: Tools required




●

 Saw for cutting the PVC



●

 Caulking gun



●

 Hole saw



●

 Teflon tape



●

 Drill for the hole saw



●

 Safety glasses



●

 Tape measure



●

 Utility knife



 
 
Step 3: Directions




Start by deciding the size of the net pots you want to use. The pots must be spaced a couple of inches away from one another. The 3.75” pots are ideal for tomatoes. Cut out holes into the plastic tote to accommodate the net pots. Ensure that the pots fit snugly and don’t fall through. You can use a sharp utility knife to do this.



Take the ¾” PVC and cut it into the following lengths: 4.5” (6 pieces), 6” (6 pieces), 8” (I piece), and 3” (2 pieces). The 4.5” PVC pipes must be connected to the 6” PVC pipes using the PVC elbow connector. To do this, you must use the PVC glue and primer. The ¾” slip must be attached to the ½” threaded PVC connector using the primer and PVC glue. Once you have done this, you can screw on the sprinkler heads to this system.



The two ¾” T connectors must be connected to the one ¾” cross PVC connector using the PVC glue and primer. The two 3” PVC pieces must be connected with the ¾” T connector with the threaded ½” top. The 8” sections must also be connected to the risers. Now, you can easily fit the ½” barb with the ½” threaded connector. Now, it is time to place this sprinkler system within the plastic tote.



The PVC unit must be connected to the fountain pump you are using with the ½” flex tubing. Ensure there are no kinks while connecting the tubing, or it will hinder the water flow.



Now, it is time to seal the lid on to this Aeroponics system you have created using the tube of silicone caulking. There must be no gaps, and the seal must be airtight. Before you start testing and using this system, ensure it is dry and cured. It is time to fix in the bulkhead fitting at any spot of your choosing along the bottom of the unit. Flexi-tubing can be used as a drain valve, and it will be attached to the shut-off valve.



The final step is to place all the pots with the foam lids. You can time it on a cycle wherein the water flows after every 30 minutes. Fill the water such that it comes until just below the sprinkler heads the air tubing is placed in the net-pot holes.



The best plants for Aeroponics include ginger, squash, edible flowers, tomatoes, eggplants, herbs, lettuce, and melons.



 
 
DIY Drip System




The drip hydroponics system is often used by professionals. However, it is quite popular among hobbyists and gardening enthusiasts too. It’s ideal for various sizes of gardens ranging from commercial gardening to growing a single plant indoors. The drip irrigation technique discussed in this section uses a 5-gallon bucket that’s attached with a submersible pump at its bottom. This pump helps transport the nutrient mix along the irrigation channel. A 0.25-inch spaghetti tubing is connected to the mainline, and a dripper is connected to this tubing. Most of the supplies required to build a drip irrigation hydroponic system are often provided in a drip irrigation kit. Any remaining water or mixture of nutrients from this system tends to seep out of the bottom of the pot and goes back into the pocket. The feeding frequency depends on the water retention of the growing medium and the plant’s requirements. The feeding frequency can be anywhere between 3 to 4 hours or even 15 minutes.



 
 
Step 1: Materials required




●

 6” pot for growing



●

 5-gallon bucket with a lid on top



●

 Utility knife



●

 Submersible pump that comes with barbed fittings



●

 Spaghetti tubing



●

 A growing medium



●

 Nutrient mix



●

 Dripper



●

 Drip emitter



●

 Polytube that easily fits the pump with a clamp or a plug



Note: The drip irrigation model discussed in this section helps maintain a low-volume and steady supply of water to the plant through the tubing and emitter. Keep in mind that this model discussed here can support a single adult plant and is perhaps the easiest form of drip irrigation.



 
 
Step 2: Drilling




Take the lid of the container and trace the bottom diameter of the pot on the top of the lid. The bottom of the container must be slightly smaller than its top. Use a utility knife or a small drill for cutting a hole into the pot’s lid. Place the pot in this hole so that it rests snugly in it, while the lid of the bucket supports the pot.



Drill a 1” hole into the bucket’s lid, right next to the hole drilled to accommodate the plant. You must drill another hole toward the edge of the bucket’s lid. Now, it is time to place the submersible pump into the bucket and connect it with the barbed head of the polytube. Thread this tubing through the hole you previously drilled next to the one that accommodates the plant and runs the power cord through the next hole.



 
 
Step 3: Nutrient mix




You need about 2 gallons of nutrient mixture for this setup. Once you pour this nutrient-water mixture into the container, time to screw the lid on.



 
 
Step 4: Any adjustments




If there is any excess tubing, cut it out so that at least 4 to 6 inches of tubing is left above the bucket’s lid. Use the spaghetti tube hole punch and punch a hole toward the end of the poly tube irrigation line. Ensure this hole is about 1 to 2 inches wide. Now, connect the tube and the emitter onto the other end of the spaghetti tube. The line will stay pressurized once you plug the top end of this tube.



 
 
Step 5: Get started




We are almost done! The last step is to place the plant into the net pot and place it in the hole you drilled into the top of the lid. Place the emitter next to the plant and plug the power cord in to start the supply of nutrient mixture. Don’t forget to change this solution once every ten days.



The best plants for the drip system include melons, cucumbers, radishes, zucchini, onions, peas, pumpkins, and leeks.



Carefully evaluate the different methods of hydroponic systems discussed, along with their pros and cons. The hydroponic system you opt for will depend on the type of plants you want to grow. For instance, short-term plants, such as lettuce, stand to do well in ebb and flow systems, whereas long-term crops can be susceptible to diseases in this method.



 
 
Factors to Consider




When done correctly, modern gardening using hydroponics can be incredibly rewarding. Now that you are aware of the different methods of hydroponics, you can use it is time to select one method. In this section, let us look at some important factors you must weigh in a while making this decision.



 
 
Space Available




The first factor you must consider while thinking about hydroponics is the space available for the growing site. The number of pots or buckets, which can be easily included within a hydroponics system, depends upon the space available. It, in turn, determines the total number of crops you can grow using any system of your choice. Usually, smaller models of hydroponics systems require about 16 square feet. While considering the space available, add some extra space required for placing the water reservoir, pumps, coolers, and the lighting system you will be using.



 
 
Expandability




Usually, it is often advised that beginners must start with smaller hydroponics systems and then expand the system for growing more plants in the future. Once you are eager to try your hand at hydroponics and are excited about all the benefits it offers, you can usually plan to expand the system to include more plants. If that’s the case, there must be sufficient space that can accommodate additional buckets, pots, or anything else required to accommodate the additional plants. The expandability of the system often determines the total output and therefore is a crucial factor that enables you to pick the right system.



 
 
Scope for Automation




Grow lights, pumps, and coolers are certainly important components included in a hydroponics system, which are essential for creating the optimal growing conditions. When it comes to these components, there are manual and automatic versions available. Therefore, it is entirely up to you to opt for a system that improves the overall efficiency. Using an automated system certainly makes it quite easy to maintain the hydroponics system. These days, modern hydroponics systems come with electronic devices, which automatically monitor temperature, water levels, humidity, and lighting. Therefore, you no longer have to worry about manual adjustment, but can look for automation.



 
 
Setup Costs




Another consideration while choosing the system of hydroponics you want to opt for is the setup cost. You can make the hydroponics systems at home or purchase them. In the previous section, you were given all the information you will require to make a hydroponics system at home from scratch. Depending upon the budget available to you, you can follow those steps or purchase a prebuilt system. It also depends upon the investment you want to make.



 
 
Energy Efficiency




No hydroponics system can function without electricity. Electricity is used for pumping water, air conditioning, and lighting. Therefore, electricity costs can run high if you don’t use energy-saving lighting. The lighting requirements also depend on the kind of setup you opt for and the growing conditions. For instance, if you think the plants will be exposed to sufficient sunlight and the weather will be favorable, then you don’t have to invest in grow lights. However, if you are looking for an option wherein you can grow plants all year round, then grow lights are important.



Think about investing in hydroponics only after you have carefully considered all the factors discussed in this section.










 



 
 
Chapter Six: Starting with Seeds




 
 
Benefits of Starting with Seeds




One of the advantages of hydroponics is that you can start growing plants using seeds. However, not a lot of people like this option since it takes longer. Even if it takes more time and effort than using store-bought plants, there are a couple of good reasons why you should consider this option. It is easier to go to a store, purchase plants or seedlings, and then place them in the hydroponic system you built. Once you do this, you merely need to wait for nature to run its course and work its magic. If you are thinking about purchasing store-bought saplings, then keep in mind that the options available to you will be limited. Your options will ideally be restricted to the only ones available at the store. If you want to grow the plants from seeds, then you can pretty much grow anything you want. It gives you complete control over the choice of plants you want to grow hydroponically.



While starting with seeds, you don’t have to worry about any root damage. Whenever a plant is transplanted, it goes through certain trauma and might endure root damage. While starting with seeds, the seeds will germinate naturally and take root in their home. Transplantation also makes the plant susceptible to infestation by pathogens and pests. Apart from all this, when you grow the plants from seeds, it makes the overall experience incredibly satisfying. Also, buying seeds is always a cheaper option. Instead of shelling out a lot of money to purchase seedlings, you can purchase multiple packets of seeds you want to grow and use them to grow whatever plants you want.



 
 
Items Required




If this is the first time you’re trying to start with seeds, then you will require a couple of things. All the items you purchase now can be reused in the future. So, it is more like an investment. Also, the equipment required isn’t anything special, and you can make do with any other identical items you find at home.



The first thing you require is a growing tray that comes with a dome. It helps recreate the environment within a small greenhouse. You might also need a heating mat to keep the seeds warm if you are living in an area with extremely cold climatic conditions. To promote germination, you can also invest in some artificial lights. In fact, the artificial grow lights required to support the hydroponics system can also be used for germination. Starter cubes made of either Rockwool or stone wool can be used for germinating seeds. It helps in germination while ensuring the seeds stay comfortable and the hydroponic system.



 
 
Steps to Sprout Seeds




Now, it is time to sprout the seeds. The first thing you must do is place the starter cubes of the chosen material in distilled or clean water for about an hour. It helps clean the starter cubes and remove any impurities present within. Apart from that, it also enhances their ability to absorb and retain water. After the cubes have been submerged and cleaned, start placing some seeds in it. Instead of just one seed, plant a couple of seeds, so that you have a few options available even if one of them doesn’t germinate. As soon as the seeds start germinating, you can remove the weaker ones, and allow the strongest saplings to grow.



The second step is to prepare the growing tray you will use to grow the saplings and plants. To do this, you can use a deep trough if you don’t want to purchase a growing tray. Once you have the tray on hand, fill it up to an inch using distilled water or a mild nutrient solution. If required, you can use the grow lights and the heating mat. Place the lid on the growing tray to maintain the desired level of humidity.



Place the starter cubes with the seeds on the growing tray and add nutrient solution or distilled water. Now, it is time to wait. In about 4 to 5 days, you must be able to see the saplings trying to break through the surface. Alternatively, instead of a cultured tray, you can also use a Ziploc bag. It helps recreate the climatic conditions of a greenhouse. By sealing the bag, a little air will stay in it. Place this bag in a dark and dry place for about four days and allow the seeds to germinate. Once the seeds germinate, you can place them on the seed cubes and then place them in the growing tray.



 
 
Transplantation




Once the tiny saplings have grown and seem stronger (due to the hydroponic nutrient solution you’ve been feeding them), it is time to transplant them. As they start growing, you must reduce the strength of the nutrient solution by almost half. After a couple of days, you’ll be able to see the roots of the saplings coming out of the bottom of the starter cubes. This is a sign you have eagerly and patiently been waiting for. The roots can take anywhere between 2 to 4 weeks to appear, and once they do, they are ready for transplantation.



Make some space in the growing medium for the starter cube with the seeds present in it. You must be careful while transplanting the starter cubes to the growing medium and then cover it gently with some more media. Give the roots a chance to naturally seek out water and nutrients by only watering the top of the growing media for a couple of days. It also gives the saplings a chance to develop their root system.



Once you have completed these simple steps, the process of transplantation comes to an end. Pat yourself on the back for successfully transplanting plants from seeds. According to the type of plants you want to grow, you can expect the first harvest anywhere between 4 and 8 weeks of transplantation into the hydroponic system.



If you are enjoying this book I’d be really happy if you could leave a short review on Amazon, it means a lot to me! Thank you.










 



 
 
Chapter Seven: Best Plants for Hydroponics




In the previous chapter, you learned some helpful pointers about how you can start growing plants from seeds for your hydroponic setup. In this section, let us look at the best plants you can grow hydroponically.



You can grow all types of green leafy vegetables. Lettuce grows really well in hydroponic gardens, and so do many of the other leafy and green vegetables, such as spinach, cabbage, chard, and any other leafy vegetable that you can think of. All vines can grow well, so tomatoes, cucumbers, and peas would grow really well as long as they have support to lean on. You can grow peppers and other vines. Root crops are a good option as well, including potatoes and carrots.



Small fruit-bearing plants, such as a papaya tree, can also be grown in a hydroponic system. Fruit-bearing plants, such as strawberries, raspberries, blackberries, grapes, watermelon, cantaloupe, and even blueberries can be grown in a hydroponic garden.



Herbs are best suited for a hydroponic garden. You can grow chives, tarragon, sage, mint, rosemary, basil, dill, parsley, and any other herb that you can possibly think of can thrive in a hydroponic garden.



 
 
Vegetables




If you like the idea of cooking with homegrown produce, then you can start using different hydroponic systems to grow and harvest vegetables on your own. When you grow the produce on your own, you have complete control over different factors, including the environment it is exposed to, the nutrients it absorbs, and the use or lack of pesticides. In this section, let us look at some vegetables you can easily grow using hydroponics.



 
 
Lettuce




Lettuce is one of the most commonly grown vegetables using hydroponics. Imagine if you had access to fresh lettuce whenever you wanted to make a salad sandwich. The ideal temperature for growing lettuce is normally cold, and the pH level it needs is between 6.0 and 7.0. They are rather easy to take care of and grow very quickly in a hydroponic setup. The best methods of hydroponic systems you can use it to grow lettuce include the ebb and flow technique, NFT, and Aeroponics.



 
 
Radish




Radishes require a slightly cold climatic condition to grow optimally. The ideal level of pH for radishes, as with lettuce, is between 6.0 and 7.0. Fresh radishes are filled to the brim with strong flavors and can be combined with other vegetables as a flavoring mix. Radishes can be grown quite easily in soil and in a hydroponic setup too. The best way to grow radishes is to start them from seeds, and it takes less than a week for the seeds to start sprouting. Since they thrive in cold climatic conditions, you don’t have to worry about adding excessive artificial lighting.



 
 
Cucumbers




Cucumbers thrive in slightly warm climatic conditions, and the desired level of pH is between 5.5 and 6.0. The best way to start growing cucumbers is by using seeds. The germination process is quite quick, and you might be able to see roots within two days. All this occurs, provided the temperature during the germination is between 62 and 82° F. The ideal temperature for the young cucumber seedlings is between 72 to 75° F before they are planted in a hydroponic system. Cucumbers are vines, and they can be grown in an indoor or greenhouse setup. The turnover or yield generated by this plant is rather high, provided the weather conditions are optimal and the plants receive all the nutrients they need to grow. There are various varieties of cucumbers, and they come in different sizes. The European cucumbers are long, thin-skinned, and seedless; the Lebanese cucumbers are smooth-skinned; and the American cucumbers are thick-skinned. As long as the cucumber vines get sufficient light and are in slightly warmer conditions, the plants will thrive. Ideally, you can harvest cucumbers grown hydroponically between 50 to 70 days after germination, depending upon the variety you decide to use.



 
 
Beans




Beans require slightly warm climatic conditions to grow optimally. The desirable level of pH for growing beans is 6.0. These can be incredibly productive, but they are high maintenance. There are various types of beans you can choose from, such as Pinto beans, pole beans, green beans, and lima beans. You must set up a trellis, vertical stakes, or anything else that will help the vines crawl from the hydroponic system. The best way to start growing beans is from seeds, and the seats can start germinating between 3 to 8 days. You can successfully harvest the crop within 6 to 8 weeks. After the first harvest, you can keep the crop for another 3 to 4 months or until they start withering away. Another great thing about beans is that they can be grown all year round, depending on the variety you opt for and whether you want to grow them indoors or outdoors. For instance, you can grow bush beans indoors in winter, whereas pole beans tend to thrive in summers.



 
 
Spinach




Spinach is ideal for hydroponic gardening, and it doesn’t take much space in an indoor garden, provided you harvest it regularly. It is rather undemanding and can be grown in a similar way you would grow lettuce, using the NFT hydroponic system. It is easier to grow spinach for microgreens or young leaves instead of raising them into larger or mature plants. As the spinach plants start maturing, they become susceptible to developing root rot, especially in a recirculating solution system, such as the NFT hydroponic system. The best way to start growing spinach is from seeds. The seeds start germinating when the temperature is around 64 to 68° F. If the temperature exceeds 79° F, then the seeds will not germinate. Germinating seeds and seedlings require about 12 hours of daily exposure to light. The suitable range of pH for growing spinach in a hydroponic system is between 5.8 and 6.0. Ensure that the levels of dissolved oxygen in the nutrient solution used in a hydroponics system is high to prevent root rot while improving the quality of the spinach plants.



 
 
Spring Onions




Green onions or spring onions can be grown rather easily, using any technique of hydroponic cultivation. Spring onions require about 6 to 8 weeks of growth until they are ready for harvest since they’re usually harvested quite young. Green onions are flavorful and at their best when they are fresh. You can grow a rather large crop of spring onions within a small space. Therefore, there are excellent vegetables to be grown using any hydroponic system and are ideal for beginners. The best way to grow green onions is through seeds. The seeds will start germinating within ten days of sowing. The best way to use onion seeds is by placing them in damp towels and then pick them out with tweezers to gently insert it into the ideal planting medium for germination. Once the seedlings start appearing, you must remove them gently and rinse them thoroughly before transplanting it into a non-sterile medium to be placed in the hydroponic system. Since green onions will be harvested within a couple of weeks, you don’t have to wait for the bulbs to mature fully. As soon as the fresh green tops of these green onions reach about 6 to 8 inches in length, they are ready for harvest.



 
 
Cabbage




Cabbage belongs to the brassica family, and it includes a variety of other leafy vegetables, such as kale, broccoli, collard greens, and cauliflower. All these vegetables are ideal for hydroponic gardening. Unlike lettuce, cabbage tends to consume plenty of nutrient solution. Therefore, ensure that you constantly maintain the nutrient levels. Regardless of the hydroponic setup used for growing cabbage, ensure that the setup doesn’t run out or turn dry since it increases the stress on the plants. This stress makes them susceptible to attacks by pests and pathogens. Once the cabbage seedlings are a little mature, then you must maintain a steady temperature of 65 to 70° F. The seeds usually take 4 to 7 days to germinate, and they will be ready for transplantation in about 4 to 6 weeks after the first leave appears. Depending upon the type of cabbage and the size of the cabbage head, the plants will be ready for harvest in about 9 to 11 weeks. The ideal pH for cabbage cultivation is 6.5 to 7.0.



 
 
Herbs




Herbs are quite easy to grow, and even more so when you use hydroponics. There are a variety of herbs you can start growing. If you like the idea of having a fresh supply of herbs whenever you cook, or you want to grow herbs for medicinal uses, then hydroponics will come in handy. One of the main reasons why hydroponics is ideal for herbs is that the growth rate is faster in this technique. Besides, the flavor and aroma of herbs grown hydroponically are believed to be better than the soil variants. Now, let us look at the different herbs you can grow easily using hydroponics.



Note: As with any plant, you must carefully monitor the light, temperature, water, and nutrients the herbs receive. If you miss the ideal mark, then you will end up harming the plants. When executed properly, you can enjoy fresh herbs all year round using hydroponics. However, you can also dry and store these herbs for later use.



 
 
Basil




One of the most popular herbs you can grow using hydroponics is basil. The flavor and aroma of fresh basil are unmatched. Basil can be used in cooking, and also for its medicinal properties. Did you know that there are over 150 types of basil? The most common ones are spicy basil, sweet basil, Genovese basil, lettuce basil, lime basil, lemon basil, Thai basil, and purple basil.



To grow basil hydroponically, you can start with seeds or even use cuttings. Cuttings can take root within ten days, while it certainly takes longer to germinate them from seeds. The ideal temperature for growing these is between 70 and 80° F. The best growing media you can use include perlite, vermiculture, peat moss, and coco coir. Whenever you decide to harvest basil, you merely need to pluck the upper 1/3 or 2/3 of the foliage. Basil can regrow twice or thrice in its lifecycle. Once it has run its course, you must replant fresh basil.



 
 
Mint




Spearmint and peppermint are the most commonly grown varieties of mint. Regardless of whether it is conventional gardening or hydroponics. The various aromatic compounds in mint are extremely refreshing and can be used for flavoring a variety of foods or beverages. Mint requires a relatively warm climate, and the ideal pH is between 5.5 and 6. Roots of this herb tend to spread rather quickly, so growing them using a hydroponic system is a good idea.



 
 
Oregano




Oregano is a popular herb that has culinary and medical applications. Oregano leaves are usually used for treating menstrual cramps, gastrointestinal disorders, skin conditions, urinary tract infections, and even dandruff. Oregano usually takes a while longer to grow than any of the other herbs discussed in this section. You can use Rockwool cubes for germinating. Oregano seats and this process can take anywhere between 1 to 3 weeks. Once the saplings are ready for transplantation, it takes another eight weeks before they are fit for harvest. The ideal pH for growing oregano hydroponically is between 6.0 and 9.0.



 
 
Cilantro




Cilantro can be harvested from seeds within 50 to 55 days when grown hydroponically. It doesn’t require much maintenance or trimming. You can start harvesting cilantro fully, partially, or whenever you think it is ready. The ideal pH for cilantro must be between 6.5 and 6.7. The temperature during germination must be around 60 to 69° F whereas it can be increased to opt to 75° F later.



 
 
Anise




This herb tends to have a licorice-like taste and is also known as aniseed. It is believed that this herb can help alleviate issues associated with digestion and cramps. The licorice-like flavor it has certainly doesn’t make it as popular as other herbs, but it is an incredible way to flavor savory foods, such as sausages and breath. It is very difficult to transfer anise seedlings because they are extremely delicate. Therefore, the best way to go about growing this herb is by allowing the seeds to germinate in their respective containers without trying to move them. The seeds can germinate within two weeks.



The pH range for anise is between 5.5 and 6.5, with 6.0 being the optimal pH level. Place an oscillating fan that helps gently stir the wind for a couple of hours daily, and the seedlings will certainly benefit from this motion. To harvest this herb, you merely need to cut it as required and then place it under direct sunlight for drying it out. Store it in an airtight container and keep it away from direct heat and light. It can last you for almost a year when stored properly.



 
 
Catnip




If you have any cats at home, then it is a good idea to grow this herb hydroponically. Contrary to what its name might suggest, catnip is not beneficial to cats only. Since the 1700s, catnip has been used for relieving cramps and indigestion by steeping it in herbal teas. Catnip can be easily grown using seeds or even propagated by using leaf tips. Ensure that these herbs get at least five hours of daily exposure to light regardless of whether it is artificial light. They need to be supplied with a steady stream of sufficient drainage. Catnip is rather susceptible to root rot, so avoid making the environment too humid or wet. Lastly, avoid letting or allowing your cat to come near the hydroponic system you have created.



 
 
Dill




Dill can be easily grown using any technique of hydroponics. The simplest way is to start growing them from seeds, and within 7 to 10 days, the seeds will be germinated. The pH range for this herb is between 5.5 and 7. Ensure that there is plenty of room for this herb to grow since dill can grow up to three feet tall. The simplest way to harvest dill is by cutting its leafy foliage while removing any stems are seeds that seem brown and ripe to you.



 
 
Fruits




Now, let us look at certain fruits you can grow hydroponically.



 
 
Watermelon




Most of the hydroponic systems can be used for growing watermelons. However, the best-suited one is the ebb and flow system. When growing watermelons hydroponically, you must opt for a clean and light growth media, or something similar to peat moss. Peat moss, gravel, coco coir, and any other clay-based media can also be used. Apart from that, you can also opt for any grow media that’s specially designed for hydroponic cultivation. You need to arrange a couple of trellises or any other support structure for growing watermelons hydroponically. The support structures must be arranged either vertically or horizontally next to the hydroponic unit. Watermelon requires at least 8 to 10 hours of direct light daily. Insufficient light leads to insufficient growth. The ideal temperature for growing watermelons is between 72 and 90° F. During the germination stage, the temperature must be between 82 and 86° F. The ideal pH for watermelon is 5.8.



 
 
Strawberries




Perhaps the most commonly grown berry is the strawberry. A strawberry plant will take about 2 to 3 years to reach full maturity if you decide to grow from seed. Therefore, it might not be the ideal plant to start with for a beginner. However, by using cold-stored certified, tested runners, the plant tends to mature sooner than the ones grown using seeds. Runners are usually the offshoots of a mature strawberry bush that has been cut off and then replanted in new pots. You can also start growing strawberry plants that are fully matured and have been transferred from the soil. The best varieties of strawberries, ideal for hydroponic growers, include neutral or everbearing strawberries. The ideal pH for strawberries is anywhere between 5.5 and 6. Strawberries require low humidity and good airflow. High humidity can make them prone to mildew and spoil the crop. Strawberry plants require 12 to 16 hours of daylight and a minimum of six hours. The ideal growing temperature is between 65 and 75° F.



 
 
Blueberries




Blueberries can easily be grown using a hydroponic system, but the trickiest aspect of this is making it cost-effective. Blueberries tend to require rather acidic conditions to grow efficiently when grown in soil, and their nutrient requirements differ significantly when grown in a hydroponic solution. The pH for hydroponic blueberries must be around 4.5 to 5.8, whereas the temperature should be between 72 and 76° F. It usually requires at least eight hours of daily sunlight, and the optimal light for it includes anywhere between 12 to 16 hours. You cannot plant blueberry plants from seeds, and the only option available is transplantation. The optimal humidity is between 65 and 75%.



 
 
Raspberries




Raspberries grown hydroponically can be quite good. However, growing raspberries is slightly tricky when compared to other plants. Some varieties of raspberries at times can be too large for a hydroponic setup. However, you can opt for the smaller varieties. Raspberries are long-term plants, and they’re not ideal for beginners to start with. The ideal pH for raspberries must be between 5.8 and 6.5 pH, whereas the temperature should be between 72° and 76° F. Raspberries require 10 to 12 hours of daylight and at least six hours. Raspberries cannot be grown from seeds, and a transplant is the only option available. The optimal range of humidity must be between 65 and 75%.



 
 
Cantaloupe




Cantaloupes, muskmelon, or any other type of netted melons can be easily grown using a hydroponic system. The best-suited hydroponic system is the ebb and flow system. You can start growing muskmelons from seeds. You can transplant them, too, but avoid it unless it is extremely necessary. The ideal temperature for growing this type of melon is between 72 and 90° F. They need to be exposed to light for about 10 hours daily, and their ideal pH is 5.8.



 
 
Tomatoes




Traditional tomatoes and cherry tomatoes are best suited for hydroponics. The climatic conditions you must replicate for growing tomatoes must be relatively warm, and they require plenty of light. They require about 16 to 18 hours of sunlight daily, and the pH of the nutrient solution must be between 5.8 and 6.3. The drip hydroponics system works especially well for tomatoes. The ideal daytime temperature for tomatoes is between 70 and 80° F, whereas the nighttime temperature is between 60 and 70° F. Therefore, the ideal time is to start the seedlings during March and April and to transplant them in May.










 



 
 
Chapter Eight: The Right Medium




All the materials in which plants are grown are known as growing media. In traditional cultivation or agriculture, the soil is the growing medium. However, in hydroponics, the options are quite varied, and you can choose one depending upon your needs and requirements. The growing media helps deliver moisture and oxygen to the roots of plants. It also enables the plants to stay upright by supporting their weight. Another important role played by growing media is that it allows the roots to have optimal exposure to the nutrient solution. Moistening the growing media with a nutrient solution is a good idea to optimize the plant’s ability to pick on nutrients. Using growing media also reduces the fear of all pests and diseases that are soilborne. You might have heard about certain popular growing media, such as perlite, gravel, sand, or peat moss. However, the possibilities and options available are almost limitless, and pretty much anything that we find around us can be used as a growing medium. Air can also be used as a growing medium.



So, what are the qualities of an ideal growing medium? It must be environment-friendly, biodegradable, organic, and easy to maintain, and offer an even ratio of water to air. It must help protect the roots from any changes in pH levels. The growing medium must also be able to hold onto nutrients it absorbs from the nutrient solution. Apart from all this, it must be lightweight, inexpensive, and easy to find. In this section, let us look at certain popular types of growing media you can use for a hydroponic system.



 
 
Coconut Coir




Coconut coir is also known as coco peat or coco-tek. It is a byproduct produced in the coconut industry. The brown husk that generally surrounds the coconut shell is used for making cocopeat. This growing media is 100% organic and can hold water very well. It can also maintain a good ratio of air to water, and can, therefore, stop the plants from drowning in the nutrient solution. It is also renewable and environment-friendly. You can use this growing media by itself or in combination with other media, such as expanded clay pellets or perlite. Usually, the composition of growing media often consists of 50% of cocopeat and the rest of any other growing media.



 
 
Perlite




One of the most common growing mediums is perlite. It is usually used by conventional gardeners for aerating the soil. It is a type of volcanic gas and is mined material. Perlite is formed under extreme and intense exposure to heat and pressure. It is quite porous and lightweight. Perlite is perhaps the best option for a wick-based hydroponic system. However, it tends to flow rather easily with the nutrient solution and is therefore not ideal for any hydroponic system using a strong watering mechanism, such as the one used in the ebb and flow system. Perlite can efficiently hold air, has a neutral pH, but it flows away easily. Therefore, it is often used in combination with other types of growing medium, such as coconut coir, or vermiculture.



 
 
Rockwool




Rockwool is commonly used in commercial hydroponics and is steadily gaining in popularity these days. It is a porous and sterile medium that’s primarily made of limestone rocks or clay that is exposed to extreme heat until it starts melting, and then the substance is spun into long and thin fibers. After all this, the fibers are then compressed into cubes or bricks of ideal sizes. There are plenty of benefits that Rockwool has, which make it a perfect growing medium, such as water and air retention, and microbe immunity. However, the one thing you must always pay attention to while using Rockwool is the pH level. The pH of this natural material is unusually high and can drastically alter the pH of the nutrient solution if you place it in the reservoir without cleaning it. To prevent this, always soak the Rockwool, in water that’s pH balanced before using it to grow plants. Another significant drawback of Rockwool is it is not sustainable, and it cannot degrade in nature. Apart from that, the dust produced by this medium when exposed to heat or dryness can result in excessive irritation.



 
 
Vermiculture




This is a type of hydrated laminar mineral that closely resembles mica. As with perlite, vermiculture is also created when basic material is exposed to extreme levels of heat and therefore expands into small, clean, and odorless pellets. When it comes to soilless planting, vermiculture is an excellent medium. It has an almost neutral pH, is non-toxic, moisture-resistant, and 100% sterile. It is also lightweight and can easily retain water. Vermiculture can retain 200-300% of its total weight. So, ensure that you aren’t suffocating the plants while using vermiculture. It is commonly mixed with other growing media in a 50:50 formula. It is commonly mixed with perlite and can be used in the Aeroponic system or the drip irrigation system.



 
 
Expanded Clay Pellets




Expanded clay pellets are also known as lightweight expanded clay aggregate (LECA) or Hydroton. These pellets are small and similar to marbles in shape and size. When it is heated and expanded, it forms thousands of small pellet-shaped balls. They are a form of rock, but because of the porous structure, they are quite lightweight. Even though they are lightweight, they are heavy enough to support the plants and are surely good at picking up nutrients and transporting it to the plant’s roots. The water to oxygen ratio of balance provided by this porous medium is rather incredible. Clay pellets have a neutral pH and can be reused. Once you clean and sterilize it, you can reuse it and don’t have to discard it. On the downside, their ability to retain moisture isn’t that good, and they are rather expensive as compared to the other growing media discussed up until now.



 
 
Starter Plugs




Another effective growing medium you can use for plant propagation or germinating seeds is a start-up log. If you are environmentally conscious, then you will appreciate this product. Starter plugs are usually made of organic materials and are, therefore, environment-friendly. The materials used for creating starter plugs help retain moisture without getting waterlogged and allow the roots of the plants to expand. On the downside, they are suitable only for cloning plants or seeds starting and are rather expensive.



 
 
Growstones




Growstones are manufactured from recycled glass or discarded glass obtained from different sources, such as a landfill. It is wrongly believed that handling this material can result in injuries since it is made of broken glass. You don’t have to worry because the recycled glass is thoroughly crushed, melted, and at times mixed with a little calcium carbonate. Growstones are incredibly lightweight, highly porous, and offer great aeration. Its ability to retain moisture is also quite good. Before you start using this medium, ensure that you thoroughly wash and rinse it to remove any unnecessary particles of dust and debris from within. It can be used by itself or in combination with other growing media, such as coco coir or peat.



 
 
Peat Moss




Peat moss is an organic material that has an excellent ability to absorb and retain moisture and nutrients. Peat moss is commonly used in soil gardening but can be easily used in hydroponics too. It is a dead fibrous material that developed over a period in a acidic, cold, and wet environment devoid of air known as peat bogs. Peat moss doesn’t promote the growth of any weeds or harmful pathogens and doesn’t get compacted under pressure. On the downside, it isn’t pH neutral and is quite acidic. Peat moss is not a renewable resource and is rather expensive.










 



 
 
Chapter Nine: Hydroponic Nutrients




Selecting the nutrients and mixing them in the right ratio are two important aspects of hydroponic gardening. Since the plants will depend on the nutrient solution for all their needs, the nutrient solution must be perfect. There are certain types of specific micro and macronutrients the plants require for their growth and development.



There are two options available when it comes to hydroponic nutrients. You can either purchase the ready to use a mix or make a nutrient mixture at home by yourself. If you purchase ready to use nutrient mixtures, you can rest easy knowing that the plants will get all the nutrients they require for their optimal growth. However, the concentration of nutrients will depend on all the water you add to the nutrient mixture before you pour it into the reservoir. If you mix the nutrients at home, it not only gives you complete autonomy over the nutrients you feed the plant, but it is cost-effective too. If you like the idea of organically grown plants, always make the nutrient mixtures at home.



 
 
Choosing Nutrients




Before you start choosing the nutrients you want to use, here are a couple of things you must consider. The first step is to thoroughly understand the composition of the water you will be using to mix the nutrients. If the water is too hard, it will damage the plants before they even have a chance to grow. To get the water tested, send a sample of water to a lab. If the water is soft, you can easily add the required nutrients to it and feed it into the hydroponic system. If the water turns out to be hard, then you must first filter it and remove traces of all heavy metals present in it. Ensure that you keep testing the water from time to time to make sure it is a good fit for the plants. If not, you will merely be doing more harm than good to the plants you want to grow. Calcium carbonate and magnesium carbonate are the most common elements present in usual tap water. These two elements are desirable in limited amounts. If their levels are extremely high, it will harm the plants.



Once you have the water tested, the next step is to understand the different nutrients required for plant growth. The essential nutrients include potassium, nitrogen, phosphorus, monopotassium phosphate, calcium nitrate, and magnesium sulfate. Whenever molecules of hydrogen and oxygen are fused, water is formed. Sulfur and nitrogen picked up by the plant are combined and turned into different proteins, and amino acids are required for its growth. Phosphorus is essential for photosynthesis, whereas potassium and magnesium are essential for synthesizing starch and sugar. Another important mineral essential for the plant's growth and building cells or cell walls is calcium. Chlorophyll is generated by magnesium and nitrogen. Since chlorophyll is essential for photosynthesis, nitrogen and magnesium are also important for the plant.



Now it is time to carefully select the essential micronutrients for growing plants. Trace elements or micronutrients are important in small quantities for a plant's growth. They tend to have a direct effect on the plant's ability to grow and reproduce. The various trace elements you can include in the nutrient mixture are boron, copper, zinc, iron, chlorine, cobalt, silicon, manganese, nickel, and molybdenum. A good nutrient mixture can contain up to 10 different types of trace elements.



The next step is to understand the temperature of the water you use. If the water is too hot or too cold, the seeds will not germinate. If the water isn't of ideal temperature, it can cause severe damage to the roots and make it susceptible to algae growth and root rot. The ideal temperature for water is between 64 and 80° F. All the plants that usually grow in cold climatic conditions will grow better if the water is cold, and vice versa. While adding fresh water to the reservoir, ensure that it is of the ideal temperature before you mix it.



Apart from all these factors, the final consideration is the pH of the water you use. For growing a plant, the ideal pH is between 5.5 and 7. Always keep a pH meter handy and keep checking the pH of the water at least once a week. If the pH levels fluctuate too much, it will hurt the plant's growth. It also hurts the plant's ability to synthesize and absorb nutrients effectively. So, before you start adding any nutrients to the water, check the pH level.



 
 
Mixing the Nutrients




Grab a couple of containers and fill it up with distilled water. If you are not using distilled water, ensure that you are using water that has gone through reverse osmosis. Alternatively, you can also fill the container with regular tap water and leave them out in the open to remove any traces of chlorine present in it. If you use tap water, always get it tested to ensure it isn't hard water.



Now, it is time to start measuring out all the nutrients you want to incorporate in the nutrient mixture. Use a gradient beaker or a weighing scale to measure the ingredients you include. Be careful with all the measurements, and don't try to make any random guesses about how much you have to use. You can also use a funnel for mixing the ingredients to ensure that there are no unnecessary spills. Certain nutrients can cause skin irritation, so always wear gloves while mixing them and use a funnel to protect the skin.



Once the nutrient mixture is ready, it is time to start adding it to water. While doing this, ensure that you check the pH level of the resulting solution. By doing this, you can make sure the water is safe for the plant's consumption. Even any slight imbalance in the nutrient or pH levels can cause severe damage to the roots. There must be sufficient nutrient solution in the reservoir so that the pump doesn't start pumping out air. Thoroughly stir the mixture before you decide to add it to the reservoir.



The common ratio of macronutrients used in any nutrient mixture includes nitrogen, phosphorus, and potassium. These are the three primary nutrients a plant requires for its optimal growth. The ratio of NPK shows the concentration of each of these elements in the mixture. For instance, if the NPK ratio of a specific nutrient mixture is 10:5:10, it means that for every ten molecules of nitrogen, there are five molecules of phosphorus and ten molecules of potassium. The quantity of potassium and phosphorus, required during the stage of root development, are quite high, whereas the plant will require plenty of nitrogen and potassium as it starts to grow. If the plant is nearing its flowering stage, then it requires more phosphorus and nitrogen or potassium. So, ensure that you always keep the plant's development in mind while making the nutrient mixture at home. An ideal blend of an all-purpose nutrient mix includes all these three ingredients in the ratio of 20:20:20 or 10:10:10.










 



 
 
Chapter Ten: Right Lighting




It is essential that you provide the plants with artificial lighting that replicates natural sunlight throughout the growing seasons while growing plants indoors. If the plants don’t get sufficient light, their overall growth will be stunted. Also, the intensity of sunlight usually triggers the plants to release certain internal chemicals that enable them to move onto the next stage in their lifecycle. In this section, let us look at different lighting systems you can use while growing plants hydroponically.



 
 
Metal Halide (MH) Bulbs




The wavelength of light given out by this bulb leans toward the blue or white end of the spectrum. It imitates the light given out by the sun on a hot summer day. These bulbs are ideal during the plant’s growth stage. Once the seedlings have germinated, the plant usually requires the warm temperature to grow to its full potential. Various leafy vegetables and herbs can be grown to maturity using these bulbs.



 
 
High-Pressure Sodium (HPS) Bulbs




The light given out by these bulbs tends to have an orange or red hue to it. It imitates the warm colors of autumn or fall and is primarily used for plants during the flowering stage. This is the time when plants start producing fruits and vegetables.



 
 
LED Lighting




The LED lighting is relatively new for indoor growing or hydroponic systems. The initial cost of installing LED lighting might be high when compared to other types of lighting discussed in the section. However, these bulbs are energy efficient and can last for years. When compared to the regular HPS and an MH bulbs. Also, they don’t emit as much heat as the ones given out by conventional bulbs and are therefore ideal for even small growing spaces. As with traditional bulbs, there are a variety of LED lights. You can choose from a variety of bulbs that emit different spectrums of light. Choose one according to the efficiency you are looking for or maybe the stage of the plant’s growth.



 
 
Fluorescent Lighting




The light given out by fluorescent lights is cool blue, and it is well-suited for seedlings and cuttings. The wide-angle of light provided by fluorescent lights, combined with the lower levels of heat, makes it ideal for use during the initial stages of a plant’s life cycle.



 
 
Compact Fluorescent Lighting (CFL)




CFL is a variety of fluorescent lighting that contains single or multiple smaller tubes of fluorescent lights in which the ballast is amalgamated into the lighting. CFL is ideal for extremely small grow rooms or growing areas. Since the output given out by them is low, these are relatively inexpensive to run and maintain. This kind of lighting is ideal for stimulating growth in young plants during their initial stages of germination and growth. Since the output of light generated by them is quite low, they cannot be used beyond the initial phase.



 
 
Sulfur Plasma Lighting




The sulfur plasma lighting system is relatively new to the world of hydroponics. These bulbs can provide adjustable output and can give out wattage between the range of 100 to 1300W. This means they can be used as a lighting system for a variety of plants. They are incredibly energy-efficient and are adept at imitating the natural light given out by the sun.



Note: Both MH and HPS bulbs are ideal for plants during the vegetative or flowering stage because of the effective and efficient light they give out. Also, they are relatively cheaper than other forms of lighting discussed in this section. However, the heat emanated by these lights means they require more energy to function, and it can effectively inflate your electricity bill.










 



 
 
Chapter Eleven: All About Maintenance




The regular upkeep and maintenance of the hydroponics system must be your priority if you want to optimize the yields it produces. Also, regular maintenance ensures that the system is functioning, such as it is supposed to. Let’s look at some simple tips you can use for maintaining the hydroponics system.



 
 
Maintaining pH




Maintaining the pH is essential for the plant’s overall growth. The ideal pH of the growing medium must be between 5 and 7. If it swings over or below this range, it will harm the plant’s roots and also prevent it from efficiently absorbing nutrients from the water.



 
 
Nutrient Deficiency




Nutrient deficiencies don’t occur overnight, and there are certain signs you can look out for. The sooner you identify a probable nutrient deficiency, the higher are the chances of rectifying the situation. The composition and the formulation of the nutrient solution are essential for a plant’s overall growth. Deficiency of nitrogen, calcium, potassium, magnesium is the most common deficiencies a plant might face. When the levels of potassium increase above the required levels, it leads to a magnesium deficiency. If the pH levels are too high, or if the weather conditions are extremely cold, it can result in an iron deficiency. For instance, a plant might have calcium deficiency if its young leaves start curling downward. Likewise, if the older leaves of a plant start curling upward, it points out an issue around the root area. High humidity and insufficient movement of water tend to result in calcium deficiency. So, pay a little attention to the plants, and you will know what has to be done for rectifying the deficiency. A simple way to avoid any form of nutrient deficiency is by accurately measuring all the ingredients included in the nutrient mix you make at home. Apart from that, make it a priority to constantly monitor the pH levels, temperature, electrical conductivity, and the levels of nutrients present in the nutrient mix.



 
 
Cleaning




The first step for the maintenance of the hydroponic system is keeping it clean. Regardless of the hydroponic system you want to build, once you have set it all up, it is time to clean it using some mild bleach. Yes, you must clean the box, tray, or container that houses the plant before you place the seed/seedlings/cuttings/plants in it. Use a solution of 10% bleach for this purpose. Also, you must regularly prune the leaves to prevent any fungus from growing on the plants. Make it a point to remove or cut all the diseased parts of the plants so that the disease is restricted or amputated before it kills all the plants you grow. Ensure that you change the water in the reservoir once every two or three weeks. While doing this, clean the reservoir using a 10% bleach solution before you add the nutrient mixture into it.



 
 
Dripper System




If you decide to build a drip hydroponic system or use a pre built dripper system, then always keep a couple of extra drippers handy. Whenever a dripper is clogged or doesn’t function optimally, you can replace it with one of the extra drippers you have on hand. Mix a solution that is equal parts of vinegar and water for cleaning the clogged drippers. Once the solution is ready, remove this clogged dripper and gently clean it to unclog it. If the drippers don’t function efficiently, then the plants will not get sufficient nutrients and can ruin any plants you want to grow.



 
 
Ebb and Flow System




While using the ebb and flow system, the growing medium must flow frequently. If the medium starts drying out, then the roots will also dry out, and the plants will eventually die. To avoid all this, you just need a timer. Set the timer at 5 to 10-minute intervals so that it constantly floods the growing media with the nutrient solution. Every week, gently rinse the top of the plants to remove any excess buildup of salts from its leaves or stems due to the constant flooding of the nutrient solution.



 
 
Pests and Pathogens




When you start using hydroponics for growing plants, most of the pests and pathogens that trouble plants grown in soil are automatically eliminated. There are a couple of things you must look out for whenever you opt for indoor hydroponics. You must protect the plants from whiteflies, mold, fungi, fungus gnats, spider mites, and Pythium. A couple of common signs of pest or pathogen infestation include spots, discoloration, and holes.



There are a couple of practices that attract different pests, so it is essential you avoid them. Always wear clean clothes whenever you are near the growing area. You don’t have to sterilize them, but ensure they aren’t dirty or filled with contaminants, which can easily get transferred from your clothes to the plants. Before you set up the system, ensure that you have sterilized every component used within it. Pests and pathogens can also get transferred from any outside materials you add to the hydroponic system, such as the growing medium. To avoid this, you must always thoroughly clean and rinse the growing medium for adding it to the hydroponic system. It not only increases the efficiency of the growing medium but also helps sterilize it. Whenever you decide to transplant or add plants to an existing hydroponic system, you must be incredibly careful. Transplanted plants can carry pests, bacteria, and other diseases. To combat all these risks, transplant those plants that were growing in a well-maintained and clean place. Also, take the time to carefully examine the health issues of the plant before the transplantation.



To keep the pests and pathogens away, you can spray the plants with organic or natural pesticides if you are skeptical about using the chemical-based ones.



Always opt for natural solutions that effectively help kill all the pests without harming the plants. Whenever you are in doubt, ensure that the solution you opt for guarantees the plant’s safety. One solution, you can always run without any doubt is Pyrethrin. Even if it sounds like chemically manufactured pesticides, it is regularly used by organic farmers. Pyrethrin is an extract obtained from chrysanthemums and is an efficient pesticide.



 
 
Lighting




Investing in the wrong or cheap lighting can effectively destroy your hydroponic garden. If the plants don’t get sufficient light, then they cannot photosynthesize starches or promote their growth. On the other hand, if the lighting is too harsh or hot, it will end up burning the plants. Also, the proximity to the lighting system is another condition you must be wary of when it comes to lighting. If the lights don’t emit sufficient light and you place them far away from the hydroponic system in a grow room, then the plants will not get sufficient light. Regularly check and clean the lighting system and not just the hydroponics setup.



 
 
Algae Growth




The growth of algae is automatically triggered because of water, light, and nutrients. Algae can grow in different colors ranging from red to black or even green and brown. This slimy growth tends to get stuck in the growing channels, growing medium, and the water or air pumps. A common sign of algae growth is the first year or moldy in the order given out by them. They can effectively clog up filters. Algae growth is tolerable in small quantities, but when left unchecked, it can quickly become problematic. To prevent this, you must make it a point to clean the entire hydroponic setup once every two or three weeks. You must clean all the nooks and crannies of the reservoir, the filters, air pump, and everything else you can think of. Avoid the reservoir from being exposed to direct light or use a reservoir made of an opaque container.



By following the simple tips of care and maintenance given in this section, you can efficiently maintain any hydroponic system you build.










 



 
 
Chapter Twelve: Common Mistakes to Avoid




Growing plants hydroponically is slightly more technical than growing them in soil. One of the best ways to learn to become successful at hydroponics is by avoiding a couple of mistakes all newbies tend to make. In this section, let us look at some common issues beginners face and how to deal with them.



 
 
Mistake #1: Insufficient Lighting




If you are using the hydroponic systems, then ensure that the lighting you use is not cheap, inappropriate, or insufficient. If the lighting isn't sufficient, the performance of the overall system will also reduce. Since the aim is to grow to produce all year round, the lighting you provide must be appropriate. There are a variety of grow lights you can use, but avoid purchasing cheap grow lights since they cannot meet the requirements of the plants you choose to grow.



So, how can this mistake be rectified? The ideal types of lighting for hydroponics are LED lights and T5 fluorescent grow lights. If you opt for LED lights, don't merely go for the cheapest option because of the costs involved, which can prove to be a costly mistake. Instead, spend some time and do plenty of research and purchase good-quality lights that produce the right wavelengths of light and insufficient quantities for the hydroponic system you want to create. Carefully read through all the information about lighting provided in the previous chapters while choosing lights for the hydroponic system.



A simple rule you can keep in mind while chasing lighting is to calculate the square footage of the canopy of the growing area and then multiply it by 65. Here's a simple example to get a better understanding of this formula. For instance, if the growing area is 6' x 6', the total area will be 36 ft². Now, multiply this by 65, and you will end up with 2340 watts. So, for a growing area, which is 36 sq. ft., you need approximately 2340 W for good lighting.



 
 
Mistake #2: Overlooking the Importance of Fertilizer




In hydroponics, you will be growing plants without using any soil. Therefore, there are various micronutrients the plants must get and in required quantities to compensate for the lack of the ones present in the soil. It is one of the primary reasons why you must ensure that the fertilizer you purchase for the hydroponic system includes all the necessary trace micronutrients to ensure the healthy growth of plants.



So, how can this mistake be rectified? Ensure that the nutrient solution you are using is specifically designed for hydroponics. If you want, you can also mix and make your own fertilizer from scratch. However, if you are not ready to do all this, you can always opt for a two or three-part solution. It can then be combined with a nutrient solution that can be easily adjusted depending on the plants you grow and their growth phase.



 
 
Mistake #3: Any Leaks in the System




There are various reasons why there can be leaks in the hydroponics system. Different joints or valves in the hydroponic system are susceptible to leaks. Whenever the system gets blocked or clogged, it can result in leaks. If the NFT system gets clogged because of root mass, it can result in the blockage of water and result in overflowing. If the system reservoir is incapable of accommodating all the nutrient solution you use, it can result in overflows. A power cut, any failure in electricity supply, or the failure of the pump can lead to the overflow of water from the reservoir.



So, how can this mistake be rectified? Before you plant anything in the hydroponic system, ensure that you test it. Always tighten the valves, double-check the joints, and ensure all the connections in the system are secure and tight. Make it a point to routinely check the system to identify any problems, such as root overgrowth, clogged up drains, and blocked outlets. The reservoir you opt for must be spacious enough to accommodate the nutrient solution you want to use and not merely the quantity the reservoir holds when the system is used. If you opt for an indoor system, place it on a waterproof surface or use a drip tray. It not only helps catch any leaks but also reduces the mess while you tend to the system.



 
 
Mistake #4: Refusal to Learn




Every crop of plants grown using the hydroponic system will be different. At times, things will go on smoothly, and you might not encounter any problems. However, if you do run into problems, think of it as an opportunity to analyze all the things that you did well and the mistakes you made. This information comes in handy while adjusting the practice of hydroponics for any future crops or plants you want to grow.



So, how can this mistake be rectified? The simplest way to avoid this mistake is by documenting, photographing, and making a note of all the aspects of any system you use and how the plants grow. Whenever you face a problem, always look for solutions. There is plenty of information available online and go through it to fix any mistakes you make or avoid mistakes in the future. A refusal to learn is a common mistake made by plenty of beginners. If something doesn't work, look for an alternative solution instead of trying it over and over.



 
 
Mistake #5: Messy Setup




If you allow the hydroponic setup along with the area around it to become messy or dirty, it increases the risk of spreading diseases and pests to the hydroponic system. You must clean the hydroponic system regularly to prevent the growth of algae, pests, and diseases from establishing themselves within the system. Some hydroponic growers specifically designed the system to encourage the growth of the helpful bacteria, but when it comes to the usual hydroponic setup at home, it is always better to avoid any form of pathogenic growth by regularly cleaning the system and the area around it.



So, how can this mistake be rectified? Ensure that the hydroponic setup is well-organized and clean. After every 2 to 3 weeks, you must train the system completely, flush the growing media, flush the roots, clean and change the water if required, clean the reservoir, and clean the pumps or tubing.



 
 
Mistake #6: Not Adjusting the pH levels




One of the most crucial aspects of growing plants hydroponically is the pH level of the nutrient solution you use. When plants are grown in soil, the soil tends to behave like a pH buffer and avoids any rapid changes in the pH level. Therefore, pH issues are rather slow to develop in plants grown in soil and can also be dealt with more easily. Since this isn't the case for hydroponics, any rapid changes in pH levels can considerably damage the health of the plants. The different factors, which can change the pH levels within a couple of hours or days, include temperature, presence of diseases, high level of evaporation, and the ability of the plants to absorb nutrients from the solution.



So, how can this mistake be rectified? When it comes to hydroponics, you must not only control every aspect of growing the plants but are also responsible for the same. Therefore, monitoring pH levels must be your priority. If the system is new or you have made any changes to it, you will have to test, and that is the pH levels daily. If the system is stable, you can test pH once or at the most twice a week. Once you start understanding the nuances of hydroponics, you can understand the different factors that successfully influence the pH levels and get a better feel of how often you must test these levels. You can use a pH testing meter or a testing kit. If you don't mind investing, then opt for a pH-testing meter since it is the most efficient and effective way to test the pH levels.



 
 
Mistake #7: Failing to Monitor the Plant's Health




A hydroponic system is not a “set and forget” method. If you fail to monitor the plant's growth and its health frequently, you might miss out on any of the early signs of issues or problems. Whenever there is insufficient growth or any signs of deficiency and disease, the sooner you recognize and realize the problem, the chances of rectifying get and fixing the health of the plants will be higher.



So, how can this mistake be rectified? The simplest thing you can do is to observe not only the plant's growth, but its health too. Whenever you notice a problem, take the time required to identify the problem and ways to fix it. If you notice any presence of pests, diseases, or microorganism’s infestation, the earlier you treat them, the more limited will be the damage caused to the plants.



 
 
Mistake #8: Overlooking Nutrient Deficiencies




Various factors can result in nutrient deficiencies or toxicity in the plants your grow hydroponically. It isn't always easy to identify the nutrient that might be causing the problem or the cause of toxicity or deficiency. There are a couple of signs you can look out for to detect any toxicity or deficiency of different nutrients. The only way to get better at it is through time and experience. A couple of factors that might induce nutrient problems to include pH level, the rate of plant growth, temperature, the concentration of the nutrient soil, and human error. Even if there is an excessive level of a specific nutrient, it might prevent the plant's ability to optimally absorb the other nutrients.



So, how can this mistake be rectified? Start by making sure that you are extremely careful while making the nutrient solution and measure the nutrients accurately. The water you use to make the solution must not be hard, and always opt for soft water. You can also dilute the hard water with distilled water or use water that's been through a reverse osmosis filter. Alternatively, you can also use an activated carbon filter for reducing the levels of any unnecessary dissolved solids, and the nutrient solution. Use a PPM/EC meter for monitoring the concentration of the nutrient solution. Carefully assess and monitor the pH levels of the nutrient solution as required for the growth of the plants. If you notice any symptoms of toxicity or nutrient deficiency, start by flushing out the entire system, removing the existing nutrient solution, and replacing it with a fresh one.



 
 
Mistake #9: Not Using PPM/EC/TDS




If the nutrient solution you are using is extremely diluted, it cannot be helpful for the plant's growth. By using such solutions, it only leads to suboptimal growth of the plants. If the nutrient solution is extremely concentrated, then it leads to toxicity or can prevent the plants from effectively absorbing the required nutrients. Neither of these situations is ideal for the optimal growth of plants in hydroponics. Since the plants tend to absorb all the nutrients from water, and water tends to transpire at different rates, the concentration of the nutrients in the solution also changes over time. The rate of this change depends on the growth rate of the plants and various and mental conditions present in the growing environment.



So, how can this mistake be rectified? The safest way to avoid this is by using a PPM/EC/TDS tester to monitor the levels of nutrients in the solution when the nutrient solution is prepared and as the plants start to grow. This solution can also be easily adjusted to a specific degree as long as the plants don't show any signs of toxicity or nutrient deficiency. Make a habit of replacing the nutrient solution once every three weeks and no longer than this. You must do this since the levels of certain nutrients deviate from the initial concentration because of the plant's growth rate and rate of nutrient absorption. While using tap water, any dissolved solids that the plants don't take up will start accumulating. To test the electrical conductivity of the solution, you can use an EC meter. It gives you an idea of the approximate level of dissolved solids present within the solution. Flush out the nutrient solution in the reservoir once every two to three weeks and replace it with a fresh batch of nutrient solution.



 
 
Mistake #10: Using Hard Water




When it comes to hydroponics, never use hard water. Hard water tends to cause certain issues with the hydroponic system. If the water is less than 220 PPM, then you can sue it safely without any issues. However, the level of dissolved solids tends to be rather high in tap water, and these solids effectively interfere with the nutrient solution. If the water is too hard, it prevents you from adding the required number of nutrients to the water. Also, unless you get the tap water tested privately, you cannot be certain of the total composition of the dissolved nutrients. Hot water usually contains high levels of magnesium and calcium salts. These are rather large molecules and cannot be absorbed by the plants. Such large molecule compounds in the tap water tend to attract all the calcium added to the nutrient solution. It, in turn, makes it incredibly difficult for the plants to absorb the calcium added, and in the worst scenario, it can lead to a severe calcium deficiency.



So, how can this mistake be rectified? Before you start using the water to make the nutrient solution, always have it tested. If the hardness of the water is over 200 ppm, either dilute it using distilled water or use a filter for reducing the levels of any dissolved minerals present within. An effective and cheap option is to use an activated carbon filter for reducing the levels of certain minerals in the tap water. Also, you can significantly reduce the levels of dissolved minerals to almost zero by using a reverse osmosis filter. It is slightly more expensive than a carbon filter, but the results are certainly worth the costs involved.



 
 
Mistake #11: Broken Components




A hydroponic system depends on the frequent or constant delivery of water solution made of nutrients to the plants. If the pump or the nozzle doesn't function optimally or there are any blockages in it, it can effectively hinder the growth of plants and reduce the effectiveness of the hydroponic system. If the water pump is blocked or broken, the plants might be effectively cut off from the essential supplier of nutrient solution. The solution is not prevalent in the DWC or wick hydroponic systems. When it comes to the hydroponics system, the spray nozzles tend to get blocked over time. When this happens, though the roots of the plant will be exposed to different elements and will dry out. The plants can wilt and die because of it. Plants can quickly absorb the levels of dissolved oxygen present in the water. If this water drops down, the roots will start drowning, and the plants can die because of it.



How can this mistake be avoided? The simplest way to avoid the situation is by constantly checking the system. Whenever you purchase the equipment, opt for water or air pump that comes with a built-in alarm that sounds whenever there is any blockage in the system. You can also design the system by yourself in a way that if there are any blockages of failures, it doesn't lead to a rapid depletion in the plant's health. By using the NFP technique, you can ensure that the water outlet is slightly raised toward the end of the channel. By doing this, there will always be a little water left in the reservoir, even if the pump fails.



 
 
Mistake #12: Forgetting to Flush and Refill




There certainly are a couple of challenges associated with growing plants hydroponically, but these challenges are totally worth it. There are various benefits of hydroponics, and it makes for an engaging hobby. However, if you don't flush the system, or change the nutrient solution, then the chances of winning the crops increase rather significantly. The longer is the duration between the flush and refill, the more likely it is that you will run into any troubles with an infestation of pests and diseases and nutrient deficiencies in the solution.



So, how can this problem be fixed? Hydroponics is certainly less labor-intensive and compared to regular soil-based gardening. However, you must constantly monitor and adjust the nutrient solution. If you don't flush out the system or change the nutrient solution regularly, the system can get clogged up, and the plants will not grow optimally. It can also lead to nutrient toxicity or deficiency. This is one aspect of hydroponics you cannot afford to overlook if you want a healthy crop of plants. Start changing and cleaning the entire setup once every three weeks. While doing this, you will also learn more about the plant's growth rate and any signs of nutrient deficiencies. Over a period, it gives you a better idea of their nutrient requirements too.



 
 
Mistake #13: Using the Wrong Medium




When it comes to hydroponics, the growing media, you opt for is quite critical. There are various factors for why the growing media will differ. Some types of growing media can be easily reused, while others are only suitable for single use. Some are highly absorbent and ensure that water is always present around the roots. Some offer quick drainage and are not that absorbent. Some types of growing media are cheap, while others are expensive. Different types of growing media can be used depending upon the system of hydroponics and the plants you want to grow.



So, how can this mistake be avoided? Before you start the hydroponic system, ensure that you take a while to think about the kind of growing media you want to use. You can also talk to other hydroponic growers and seek their opinions. Carefully go through the different types of growing media discussed in the previous sections to further your understanding of hydroponics. Another consideration while selecting a growing medium is its reusability and the budget you have in mind.



 
 
Mistake #14: Overlooking Plant Diseases




Plants grown hydroponically are less susceptible to diseases than the ones grown in soil. The chances of bacterial or fungal growth reduce when there is no soil. Regardless of all this, there might be certain conditions, such as excessive humidity, absence of natural light, or high temperature in the surroundings, which can increase the risk of plant diseases. When left unchecked, the plants can start dying.



So, how can this mistake be avoided? To prevent all this, ensure that you avoid any climatic conditions weren't pathogens tend to thrive. It means avoiding high temperatures and humidity levels and ensuring that all the plants receive some form of direct sunlight. If the plants cannot be exposed to direct sunlight, ensure that they get sufficient levels of good quality artificial grow lights. Always carefully monitor the pH level in the nutrient solution along with the level of nutrients present within. The nutrient solution must contain all the macronutrients and micronutrients. The plants require further optimal growth. Keep monitoring the plants for any signs of diseases they might exhibit. The sooner you spot all this, the easier it is to minimize the damage caused.



 
 
Mistake #15: An inconvenient Setup




Various things can cause several inconveniences while creating a hydroponic system. If you place a system in a small space without any room to work around it or place it somewhere where the equipment isn't close at hand, it becomes frustrating. If the hydroponic system is inconvenient, then it becomes difficult to grow plants. Also, ensure that there is a water source or outlet near the hydroponic setup. A poorly planned and built hydroponic system is not only prone to leaks and breakages, but it is quite frustrating to deal with as well.



So, how can this mistake be avoided? Regardless of whether you opt for a prebuilt system or are taking the DIY route, ensure that you start small. The first couple of growing cycles are nothing more than a learning experience for you. Even if you make certain bad choices, you can always move on and plan ahead so that you don't make the same mistakes in the future. Ensure that you have thoroughly planned out the hydroponic system. All the equipment, along with the water source, must be nearby, and the system should be placed so that you can easily clean the equipment and prepare the required nutrient solution. If you are growing indoors, then think about a situation in which there can be a leak in the system. So, using the drip tray or a waterproof floor might be a good option.



Keep all these simple tips in mind while you start hydroponic gardening. By avoiding these common mistakes, you can improve the overall yield and plant health while optimizing the efficiency of the hydroponic system. 













 
 
Conclusion




I want to thank you once again for choosing this book. I hope it proved to be an enjoyable and informative read.



With growing urbanization, space for creating and maintaining elaborate gardens is steadily decreasing. However, there are creative ways to keep up the hobby of gardening, provided you are willing to experiment. Hydroponics is one of the options available. With hydroponics, you can save plenty of space when compared with conventional types of soil gardening. Usually, the plant’s roots require space to spread out under the soil to look for nutrients. In hydroponics, the plants don’t have to do this because all the nutrients they require are readily available to them in the form of a nutrient-water mixture. Space saving is just one of the many advantages offered by hydroponics. From control over the quality of products to the controlling climate, hydroponics offers complete control over the entire life cycle of growing plants.



Now that you have reached the end of this book, I’m sure you have acquired all the knowledge required to start your hydroponic garden. Hydroponics is not a difficult technique, which you have probably realized by now. I’m sure it doesn’t seem as intimidating as it did initially. It is an incredibly simple system. All that you need to do is either build your hydroponics system from scratch or purchase a prebuilt one. Once you’ve completed the steps, it is time to move on to the kind of plants you want to grow, select a growing medium, make a nutrient solution, and get started. There are a variety of hydroponic systems to choose from, so opt for one that meets your needs. Also, you can grow several types of vegetables, fruits, and herbs hydroponically. If you are eager to grow your own produce, then there is no time like the present to get started.



Once you start using a hydroponic system, ensure that you are patient and take sufficient care of the garden. A little patience, effort, time, and care are all that is required for starting and maintaining a hydroponic garden. Hydroponics is here to stay, and it certainly is the future of agriculture. So, what are you waiting for? Jump on the bandwagon and start using a more sustainable and economical option for growing plants than soil cultivation. The idea of growing fresh and organic produce within the comfort of your own home is no longer a distant possibility but a reality. All this can be achieved with very little maintenance.



If you enjoyed this book, please let me know your thoughts by leaving a short review on Amazon. Thank you!
































Greenhouse Gardening




The Complete Guide for Beginners to Build a Greenhouse Garden and Start Growing Fruits, Vegetables, and Herbs








































 
 
Introduction




Hello and welcome to greenhouse gardening for beginners! Make sure to leave a short review on Amazon if you enjoy it, I’ d really love to hear your thoughts.



There’s a lot of information that we are about to jump straight into, however, before that, I wanted to take some time and thank you for buying this guide. Greenhouse gardening might seem confusing to you at first, but I promise that you have hit the all-in-one jackpot with this book!



Greenhouse gardening can be fun, exciting, and a lot of hard work! A beginner planter might feel overwhelmed when they’re introduced to every plant, book, and personal anecdote someone has to share regarding greenhouse gardening. Don’t misunderstand me — there’s a lot of great information out there in the world when it comes to greenhouses and gardens. However, there’s also a lot of misinformation. So, if you want to take your knowledge from something you heard from someone else to being a bit of an expert yourself, then this guide is all you need to start out with.



I am sure you’ve heard of a greenhouse and thanks to school you probably have a rudimentary understanding of how they work and the way they protect plants. There’s a lot more to greenhouse gardening than meets the eye. This guide seeks to take you through everything you need to know and beyond.



In chapter one, you’ll get a more in-depth explanation of greenhouse gardening and the types of greenhouses that exist. This will help give you the foundation you need to continue building your knowledge of greenhouse gardening. Chapter two will take you through the trials of building your own greenhouse. It might take some time to find the right greenhouse fit for you, but don’t worry, later chapters will help you on adapting and expanding your greenhouse once you get the hang of greenhouse gardening and you find out what suits your needs best.



As you explore the core chapters three through six you will find that I have supplied you with a list of the best fruits, vegetables, herbs, and even flowers that will flourish in your greenhouse! This way you can start off on the right foot from the beginning.



Chapters seven and eight focus mainly on the health and economic benefits that you can experience through greenhouse gardening. This is particularly helpful to you if you are trying to outweigh the cost of starting your own greenhouse. I lay out the economic benefits that you and your family can expect to see when you start greenhouse gardening. It’s about more than simply the money you save from buying vegetables in the grocery store.



Commonly, there are all sorts of mishaps that can happen when you build your own greenhouse and as you embark on the growing process. That’s why I devoted the entirety of chapter nine to help you avoid common greenhouse mistakes and how to fix mistakes you might have already made. Greenhouse gardening has a learning curve and there’s no shame in having to go back and correct an error — especially when it works out in the long run. Mistakes crop up as you go along, and it helps to know where and how to fix the problem.



Finally, as you exit the stage of a beginner greenhouse gardener, I give you a few tips that lead you into an area of expertise. When you’ve built up your foundation of knowledge and experience you might want to challenge yourself and become more of an expert on the subject, I allow you to do exactly that with this guide.



So, without further ado, let’s get a shovel and dig right into this guide!








 
 
Chapter 1: What is Greenhouse Gardening




Hold on for one minute! Before you go any further into the world of greenhouse gardening you need to understand a little more about the basics. Greenhouse gardening has a lot of history and background and if you don’t know what you’re dealing with then you might not build the right kind of greenhouse for you. That can lead to a lot of easily avoidable mistakes.



Greenhouse gardening is generally really simple. However, there is a lot of information to take in — particularly regarding the environmental controls you need to have some knowledge of when you create your own greenhouse. The great thing about greenhouses is that you can easily facilitate germination and extend the growing season for far longer than you could without greenhouse gardening. This means that feeding your family and yourself all year long on home-grown fruits and vegetables isn’t as far-fetched a tale as you might believe.



Greenhouse gardening has been around for far longer than you might initially have thought. The Romans themselves had their own way when it came to greenhouse gardens when they were growing vegetables that were similar to what we call cucumbers today. They would plant their vegetables in carts and bring them outside for the sun in the daytime and put them back inside during the evenings so that the vegetables could stay warm — an ancient predecessor to our fabulous greenhouses today.



So, you see, it’s nothing new to grow your fruits and vegetables in climate-controlled conditions, it has been a tradition that has grown and adapted throughout the centuries.



Luckily for us, there are a lot more advantages and tools that we have created to facilitate both the easy build of a greenhouse and the easy growth of those vegetables you are craving. When it comes to greenhouses you will notice that terms like humidity, soil aeration, temperature, proper drainage, soil moisture, and light levels are going to quickly embed themselves in your vocabulary.



 
 
Types of Greenhouses




There are several types of greenhouses and they come in fairly different structures. Understanding this can help you determine what you need in order to create the perfect greenhouse for your own needs. As you think about what to build and how to build it, you want to take into consideration the space in your area, the lighting that your plants need to receive, and the degree to which you are going to be planting and growing.



Some of the most common types of greenhouses are:



●

 Even Span



●

 Lean-to



●

 Uneven Span



●

 A-frame



●

 Gothic Arch



However, there are many more different types of greenhouse builds than the ones that I mentioned. You can get utterly creative with them and create a greenhouse to suit your own personal needs, so you don’t have to stick to any conventional structures if you don’t want to. Greenhouses can be either attached or freestanding.



●

 An attached greenhouse would be attached to another building such as your house, or sometimes a shed. With this type of greenhouse, you don’t need to use as many building materials in order to create the greenhouse. You can also use the tools you will need for heating and ventilation from your own home if you attach the greenhouse to your home. The only con of using your home for heating and ventilation is that it can be difficult to control the temperature inside your greenhouse as a result. Another con of the attached greenhouse is that when it is built against your home there can be extra shade that prevents the plants from getting the correct amount of light that they need. When you’re looking at the above list of structural greenhouses, the even span and lean-to will fall under the attached greenhouse category.



●

 Your freestanding greenhouse simply means that the greenhouse stands on its own and is not attached to any other buildings. The freestanding greenhouse can come in any of the structures mentioned above and more, each with their own specific pros and cons. It is up to you to decide which one makes the most sense for you to build.



●

 A lesser-known type of greenhouse that is more commonly used by those that have small apartments or not a lot of garden space is the window-mounted greenhouse. Essentially the best area of the house to use is a southside facing window. These greenhouses are small, but they are great for growing your own herbs or small vegetables such as peppers and chili.



 
 
Attached Greenhouses (Lean-to and Even Span)




We will go through each of the more common types of greenhouses so that you can make the best-educated decision for your personal needs.



These greenhouses are generally built around the south side of a home. They’re easy to build and fairly cheap structures to keep heated.



The main difference between the lean-to and the even span is that the even span provides you more space to grow your vegetables and fruits. Unlike the lean-to structure, the even span will have its wall completely attached to the main house structure and the rafters will all be equal size and length. The con that comes with the even span greenhouse that is attached to your house is the cost to build and to keep it heated.



The biggest con that you will be battling with either type of attached structure is the issue with shade and lighting. There are certain times of days where the house will overshadow your greenhouse structure and take away natural sunlight from your plants.



 
 
Even Span Greenhouse that is Freestanding




An even span greenhouse is so-called because all of its rafters are of the same proportions and it supports itself. There will be a regular gable roof over the building that easily sets it apart from other types. This is one of the most popular greenhouse types because it gives the gardener — in this case, you — the most natural sunlight for their plants. The additional space that is afforded to you with this structure means that you can grow a wide array of plants and still make sure that your temperature and climate conditions are at their optimal levels.



When you think about constructing this type of greenhouse keep in mind that it typically involves glass panels that span from the floor to the ceiling and uses an aluminum frame to ensure support so it can become pricier than other greenhouse options.



Side note: The uneven span freestanding greenhouse is similar to its counterpart however its rafters will not be of equal size and the greenhouse won’t support itself. This type of greenhouse is typically built along a hill. While this type of greenhouse capitalizes on natural sunlight it can be difficult to work in as the space you have will vary in areas due to the unequal rafters. This is where keeping enough space to work with comes into play. If your backyard is hilly then this might be the best type of greenhouse to build.



 
 
How to Use a Greenhouse




When you first start greenhouse gardening its use might seem obvious — growing healthy fruits and vegetables for your consumption. However, you need a handle on quite a few things to set up your greenhouse. You can’t simply build a greenhouse with no knowledge of the equipment or natural light you will need to grow those plants you are eager to eat.



The use of your greenhouse will require you to have the basic setup all prepared and ready — at least a knowledge of the basic set up. Without the things I will be mentioning below, you won’t be successful using your greenhouse and that would be a shame after all the man-hours and work you have put into it.



You will need either seeds that you intend to plant or saplings that you can transplant and grow in your greenhouse. Seeds are fairly easy to start with and they are also the cheaper way to get your greenhouse started. Besides that, the feeling of pride you will get as a grower when you successfully nurture a seed into a plant will be incomparable to raising a sapling. However, sometimes you want to get your greenhouse jumpstarted quicker. There’s no shame in this and you will still feel a sense of pride for nurturing a starter plant to its full potential. You will normally find these plants for sale at nurseries.



If you are using starter plants, keep a close eye on them and pick them carefully. You don’t want to bring any plants with diseases or pests into your greenhouse.



Soil is a very important aspect of any type of gardening. It can be tempting to use any old soil you see lying around, however, it is more complicated than that when it comes to gardening. You want to make sure that you avoid all types of unsterilized soils. If there is one area that you want to splurge on it should be your soil. If you buy the cheapest soil out there, then you might find that it creates a bigger headache than it’s worth. The main issue with unsterilized soil is that it could have parasites that are detrimental to your plant’s growth.



You can use and reuse soil or even use soil that comes straight from the ground itself. The caveat is that you will need to sterilize this soil yourself. Sterilizing isn’t that difficult, it can take some time and it won’t leave your house smelling the best though.



To sterilize soil you need to dampen it — not drench it in water — and then bake it in an oven at roughly 260°F for about an hour. Keep in mind that this will stink up your kitchen so you might want to leave all the windows open and clear the room.



When the soil is done baking and dry, then for each gallon of soil you have baked, you need to add in a tablespoon of fertilizer. Mix the fertilizer into the soil so that it blends well.



If you would rather save your oven and the smell in your house, then simply put the money into a good soil blend from your local nursery. Once you have your soil down you can really get into the nitty-gritty of growing.



Many people often forget about the importance of the containers that they use for growing, but they play their own crucial part. If your soil needs to be sterilized, then why wouldn’t your containers that you grow your plants in need the same treatment?



As you are transplanting your plants, try to only move them from container to container. The reason for this is because every time you move your plants, they do get a shock and it can take them time to adjust and recover. To be on the safer side, use a bigger container, however, don’t go too big. The container you use needs to be large and deep enough so that the plant’s roots have all the space that they need to grow.



Cleaning and sterilizing your containers only requires a little bit of bleach or vinegar and lots of water. If you decide to use bleach, make sure your mixture doesn’t exceed one part of bleach to ten parts of water. If you use the vinegar you should use a 50/50 blend of vinegar and water. Your plant container then needs to be completely covered by the cleaning solution for roughly 40 minutes. You can use more or less time as needed. Before you submerge your container, make sure that you remove any dirt that is stuck to the container to help facilitate the sterilizing process. Once they are done soaking, rinse the containers in clean, warm water and make sure that they dry completely before putting them away or using them for a new plant. That’s the best way to keep happy and healthy plants!



For plants, fertilizer is their food. However, as with humans, too much food can be harmful to our plants. If you bought a pre-mixture of soil from your local nursery, I want to remind you that it is probably already packed with nutrients that will keep your plants happy and fed for roughly 3-4 weeks. If you want to fertilize your plants, make sure to introduce it to them slowly and not all at once.



Use a diluted mixture of fertilizer at first and see how your plants respond. The reason for this is that you don’t want to damage your plants. If your plants get too much fertilizer, it can burn their roots. Soil pH is important for each plant and the addition of fertilizers changes that balance. Your soil will become more acidic as you add in fertilizer. So, always be mindful when introducing fertilizer to already healthy plants.



Your greenhouse encompasses more than what you stock it with. Your garden will be about more than merely the containers that you house your plants in and the type of soil that you use. There are many factors that come into play with your greenhouse and humidity is one of them.



Plants are finicky creatures, some of them require more humidity than others and your job is to find that balancing point to keep all of your plants happy. Unlike the rainforests you see on television, your greenhouse plants will probably not like such high levels of humidity.



As you become familiar with your plants you will learn when their growth periods are at their peak and when they are at their lowest ebb. When your plants are in the height of their growth you will generally want your greenhouse humidity to be around 80%. It is highly unlikely you will ever need a humidity level of around 90%. The reason you need to be so mindful of humidity is that it can actually weaken your fruits and vegetables. Higher humidity levels also encourage funguses to grow in and around your plants. All this does is leave you with one giant mess on your hands — a mess I would love to help you avoid!



The best way to combat humidity is to have a proper venting system that takes the humid air out in the exhaust system. It also helps to only water when your plants need the water. Over-watering can lead to an excess of humidity.



On the other hand, if you have issues with too little humidity levels, then you can douse your greenhouse floors in water. This will help raise the level of humidity in your greenhouse. Sometimes you can also have pots of water placed around your greenhouse to maintain moisture in the air.



The other aspect of greenhouse gardening — that comes with all types of gardening — is that you need to have the perfect balance of water. I know, you’re thinking “obviously” in your head right now. Well, normally having way too much or way too little water is the biggest killing factor.



There are several things that go into how much you should water your plants. It’s not only about how much water your plant requires. This is because the amount of water your plant truly needs every day can vary depending on what the temperature is, how long the day is, and even how big the plant is or where the plant is in its growing season. Pay attention to what the experts say the plants’ water needs are but keep your eyes on the physical tell-tale signs that your plant will exhibit to you.



How can you combat overwatering? It helps to make sure that your soil drains excess water. You also want your containers that the plants are grown in to have adequate drainage so that they don’t store water inside and trap it in the soil. The reason for this is because if your plant has too much moisture it will end up rotting at the roots. If the roots are rotting, then your plant will inevitably die, and you don’t want that.



Some plants might benefit by being watered smaller amounts several times a day instead of a larger amount once a day. It comes down to the type of plant you’ve planted and your own personal schedule.



Another water warning: sometimes water contains chlorine. Especially if it is city treated water. You want to make sure that this chlorine doesn’t mess with your plants so make sure that all water that is used to water your crop stands out for roughly 24 hours. The longer the water is standing in the open air, the more likely the chlorine will dissipate. The other added benefit to having your water stand is that it will warm up to room temperature. Plants are a lot like humans in that they can get shocks from changes to their environment — this includes a chilling bath. Avoid shocking your plants by watering them with room temperature water.



Now that humidity and watering is out of the way, you want to ensure that your greenhouse has proper ventilation. Your plants and vegetables don’t want to grow in musty air. Fresh air is as important to them as it is to you. The other side of proper ventilation is that it helps you control the temperature in your greenhouse.



Photosynthesis requires fresh air. A greenhouse that promotes healthy and fresh air aids its plants in the process of photosynthesis. Plus, the cleaner the air, the less likely pests and diseases are to hang around your plants. Yes, you read that right. Air that becomes stagnant in your greenhouse will create a safe haven for funguses and pests that will eat up your plants. They survive off of dank environments. However, a greenhouse that has fresh airflow thanks to a great ventilation system doesn’t have to worry about that. This can be as simple as installing fans sometimes or even merely opening a window!



Pro tip: Air vents on the roof of your greenhouse will better allow the area to stay cool and for moisture and hot air to leave the greenhouse on its own. Other items like air circulators can help facilitate this so you can manually keep control of the environment in your greenhouse.



When discussing the importance of making the right use of your space for your greenhouse I mentioned a lot about light. Ideally, your greenhouse will be in a place where it will receive the benefits of full sunlight. This also means that during colder seasons you won’t have to spend as much keeping your greenhouse warm as it will still receive the sunlight’s rays on it. There are always ways to bring in the shade if your plants need it, so too much sun is rarely a problem that you have to battle with. Too little sun is not a problem that can be easily corrected when dealing with a greenhouse structure.



Sometimes (whether it’s the structure of the greenhouse, the area you live in, or the cold season) you find that you have way too much shade and you need some more light. The next step would be to supplement your natural light with artificial light. Growing seasons fluctuate and so do the needs of your plants. This means that at any time of the year your plants will need somewhere between 6 to 12 hours of light every single day. If you know that your plants are lacking or will be lacking the light that they need, then install some lights and supplement with artificial light. They’ll grow better for it.



 
 
Advantages of Greenhouse Gardening




If you’re not entirely convinced yet that greenhouse gardening is for you or if you’re still on the fence about investing in another structure on your land, then take a look at some of the massive benefits of greenhouse gardening. If these don’t make you an instant supporter, then I don’t know what else will.



●

 The most obvious benefit that I can provide to you — and trust me, this is a great benefit — is that you benefit from a longer growing season with a greenhouse. You get a longer growing season because you can control your temperatures year-round which means that your plants are not prey to the elements. Temperatures can stay consistent even during cold rainy months because the sun’s radiation remains inside the greenhouse and the structure retains heat.



●

 Gardening whether it is rain or shine is another positive reason to go with a greenhouse. It can be hard to garden outside when you have bad storms or even merely dreary weather. Greenhouses have you covered in this regard, no matter the weather you can still pick up some shears and do your gardening. You’ll really appreciate this once you develop peace and Zen from your gardening.



●

 You’re not beholden to the climate of your area. With a greenhouse, you can build a fairly wide mix of fruits and vegetables and you don’t have to worry about what the temperature in your outside area is like. This means that you can try and nurture those exotic fruits and vegetables that no one else around you has because you can mimic certain climate conditions. Imagine digging into a tasty artichoke for dinner that no one else has because of the time of year? Delish.



●

 If you need another reason, then keep in mind that greenhouses do an awesome job of protecting your crop from various diseases and insufferable pests. Outside gardens are prone to attacks from deer, squirrels, and other pests that ruin the yield. With a greenhouse, you can easily make sure that none of these offenders have access to your delicious plants. Rodents are also easily kept out with preventives like traps.



●

 As much as you don’t like gardening in horrid weather, your plants are affected by bad weather as well. All it takes is one bad hailstorm and your plants are bruised and worse for wear. With a greenhouse, your plants are safely stored in their protective walls and are protected from the uncertainties of nature.



●

 If you’re looking to protect yourself and your family from the dangerous pesticides that are found on many grocery store plants, then the greenhouse is a good option for you. It is entirely possible to grow delicious fruits and vegetables without using pesticides on the plants. You have total control over what goes into and on your plants in your greenhouse.



●

 Unlike the outside world, in your greenhouse you can control climate conditions to have the perfect temperature and humidity. This means that your plants will benefit from being in an environment that is best suited to their needs. This means your product will be bigger and healthier because it is getting everything it needs.



●

 You’ve heard of recycling I am sure, but did you know that gardening in a greenhouse makes it ten times easier to be green yourself? Greenhouses can help in the larger fight against global warming and after all, who doesn’t want that?



●

 With a greenhouse, you have ultimate control. This means that you can also control what stays in your greenhouse. Not all bugs are pests and harmful to your plants. For example, ladybugs are helpful to growing plants especially because they help limit other bugs that might become a nuisance. If your garden was out in the open air it would be harder to control which insects stayed and which ones left.



●

 There are few benefits in this world that you can take pride in and enjoy as much as creating and raising your own means of sustenance. With longer growing times in a greenhouse, you can keep yourself and your family fed very well and your grocery bill down to the bare necessities. Who doesn’t like a cheaper grocery bill? I know I do.



●

 Whatever your needs are, you can easily customize your greenhouse to meet these needs. Some greenhouse structures work best for certain types of fruits and vegetables and sometimes you have to work with the space that you have. Your greenhouse can be made to be compatible with your specific needs.



●

 It is easier to make sure that both energy and water resources are being conserved with the use of a greenhouse. This is because greenhouses are very controlled, and you know exactly what you need to use and how much of it. With open-air gardens, it can become harder to control your use and expenditure of those resources. The greenhouse can really become a future savior of the way people grow and eat their food. It is far more environmentally friendly than other methods of gardening.



●

 Finally, gardening can be very cathartic to the body and soul. You will find that your stresses fade away when you’re handling your greenhouse and you might even find it becomes a task that relaxes you. Gardening often soothes a person’s soul.








 
 
Chapter 2: Building a Greenhouse




Now that you understand what a greenhouse is and what you need to get started with planting, you need to know what materials you need to build your own greenhouse. This sounds like a massive feat, and in some respects, it is. Depending on the size and style of the greenhouse you want this can either be a really hard part of the job or a really easy part of the job.



Keep in mind that you don’t have to do all this building yourself. There are plenty of companies out there that can assist you from start to finish. This doesn’t mean you don’t have a say in how your greenhouse is built, it simply means you’re requesting the help you need. There’s zero shame in admitting when you need help and letting the experts come in to help you. There are some steps that you can follow when it comes to building your own greenhouse. Even if you are having other people build it for you (like a reputable greenhouse company) read these steps so that you can have a big hand in the personal design and construction of your greenhouse.



1.

 You need to first choose what kind of greenhouse you want to build. This includes the style and the frame of your greenhouse. There are dozens upon dozens of types of greenhouses, and you must decide which one will suit your needs best. There is no point in creating a budget for yourself until you’ve chosen what type of greenhouse because this can impact the cost of the building.



2.

 Once you have a clear image of what you want your greenhouse to look like, you want to make sure that it is functional and long-lasting. Sometimes you might even want it to look a specific way. That’s okay. This is where you get to have fun and customize your greenhouse to you. You get to choose the type of doors you want in your greenhouse and the hardware that is used to build it. A word of caution: make sure that the doors are quality and well-insulated because you don’t want them messing with your greenhouse climate. The hardware side of things means the type of material you are going to have holding your greenhouse in one piece. Any greenhouse you build needs to have all the correct brackets, bolts, and other hardware items to ensure that it remains together no matter the weather outside.



3.

 You need to decide what covering you are going to go with next. Your budget and greenhouse needs will play a role in what type of covering you choose. They can vary in thickness and material type. However, keep in mind your covering needs to be durable for all weather conditions. You don’t want extreme winds to tear into your covering. You can definitely install this on your own if you choose, or you can have someone do it for you.



4.

 When it comes to building a greenhouse, you cannot skip out on things such as ventilation or cooling systems. Your ventilation system should probably cool your greenhouse so that your plants don’t overheat from excessive levels of heat. This system varies from natural ventilation such as the roof vents I mentioned in chapter one, or mechanical means of ventilation. You could even try and use shading to your best advantage to cool your greenhouse down. Your ventilation needs will vary depending on the size of your greenhouse.



5.

 Once you have ventilation picked out you need to decide on what type of heating system you are going to use. Climate control is about more than merely cooling things down. Your heating option might be using natural gas, oil heaters, hot water heaters, propane heaters, convection tubing, or any of the other various heating methods employed in greenhouses. It’s up to you to decide which one matches your budget and your routine.



6.

 You already know that maintaining control over the heating and cooling in your greenhouse is essential to providing your plants with the proper climate that they require. You want your greenhouse to be energy-efficient in a perfect world but also for it to be functional. You can use a thermostat or even computer programs to help you maintain control of your greenhouse climate. Greenhouse climate controls are normally very user-friendly so you shouldn’t have to worry about it being over complicated. Make sure you choose the right environmental control regulator to suit your needs and expertise level.



7.

 As a newbie when it comes to greenhouses, there’s a lot to keep in mind. You ultimately have to decide what is worthwhile to have with you when you start out in your greenhouse — don’t worry, mistakes can be corrected at later dates. Some of the things that can help a novice in the field of greenhouse gardening are items like a CO2 generator and irrigation systems. The CO2 generator will make sure your plants are getting what they need to maintain their growth. Having a system to irrigate your plants can ensure they get their needed water (however, you can also do this by hand if you prefer). There are lots of different systems out there to help you maintain perfect conditions in a greenhouse, but they are not all necessary for your specific needs. Weed out the ones you need from the ones you don’t to minimize your costs.



8.

 You might not immediately think about benches in your greenhouse; however, they are a nice added feature that provides you comfort in your own greenhouse. Benching can be used to store your plants, or even for you to have a place to sit in your greenhouse.



9.

 Once you know everything that you need and want for your greenhouse it’s time to place an order for the materials. You can either do this yourself and have it delivered for you to build or you can order them through a company that will come and set the greenhouse up for you.



10.

 When you’re all done you go ahead and build your greenhouse. It is useful to buy all your materials from one place because they can often provide you with instruction manuals on your build to better assist you in putting the greenhouse together.



Side note: Before adding a greenhouse to your property make sure that you have consent to build from any local authorities that you need it from and that you understand the possible tax implications it may or may not have for you.



 
 
Tips to Building Your Own Greenhouse




No matter how prepared you think you might be, there is always something that blindsides you, that you were unprepared for, and that you might have had no clue about.



Building a greenhouse might appear to be a daunting task, and it definitely comes with its own sets of challenges. However, it doesn’t have to be as difficult as it first appears. Keep these tips in mind when you get ready to build your greenhouse to avoid any major mistakes when you first start out.



Before you do anything, triple check the size of the area that you want to build in and then think about spacing in your greenhouse. Make the best use of your space and don’t overbuild to where your yard is crowded. A smaller greenhouse will still provide you with a yield of fruits and vegetables that you can use to feed your family. There are many options and bigger isn’t always better when it comes to greenhouses. For example, if this is your very first time building and working with a greenhouse then you might decide to start out small — even if your space allows for a larger greenhouse. There are two things to keep in mind with this. The first is that smaller greenhouses can present more of a challenge when attempting to regulate the climate. The second thing I want you to remember is that you can always expand your greenhouse when the time is right for you. So, don’t get too hooked on if you chose the wrong size greenhouse in the end. Adjustments later on in the game are still possible.



The ideal greenhouse for the family grower will roughly be 6 feet by 12 feet.



When you have considered your space and the size of the greenhouse that you want to build it is also important to keep in mind the area you want to build it. Remember that the south side of your home will get the best sun exposure which will be beneficial to your greenhouse. In cases where the southern side of your home won’t do, you can use the western side as your next best plan.



However, there is more than the sun to consider when you are placing your greenhouse in your yard. For example, during the middle of snow you might be more inclined to pop into the greenhouse to get some vegetables for dinner if it was closer to a door in your home. See, there’s a lot to consider?



Ideally, the area you place your greenhouse in will also be an area with proper drainage. It can also be useful to add additional protection to your greenhouse by placing it close to a fence or shrubbery that will act as a shield against winds.



I mentioned this in the previous section, but it bears keeping in mind when you’re planning on installing a greenhouse. Do you use a kit from a company or do you build it all yourself from start to finish? While the greenhouse kit might seem higher in price than doing it all yourself, you might be saving yourself time and money in the long run by having everything you need in front of you with a map to put it together.



This ultimately comes down to your expertise in building and your comfort level ensuring that everything is put together correctly for your greenhouse.



I cannot stress enough how important it is to make sure that both your ventilation and heating systems are up to par and working as they should be. You want to regulate the temperature in your greenhouse which means that you need to make sure that your ventilation system is able to release the excess heat and moisture before it destroys your crop.



The roof provides its own series of issues to be concerned about. Most greenhouses have peaked roofs and this is for a variety of reasons. However, for those that live in snowy climates, the main reason is so that the snow doesn’t gather and collapse your roof. You can combat this if you choose to go for other roof styles such as the dome. You merely need to make sure that there is plenty of pitch on the roof to prevent snow and ice from collecting all in one area.



Flooring is another aspect of your greenhouse. Do you see where every aspect of your greenhouse can be personally tailored to your preferences? While gravel flooring really is best for beginners due to the fact that it is low maintenance and provides great and simple drainage, some people prefer to use concrete tiling in their greenhouses.



Finally, you need to think about how you are going to get the sun’s rays into your greenhouse and to your plants. There is a wide range of materials that you can use for greenhouse windows, doors, and roofs. For example, there is glass, polycarbonate, and plastic sheeting specifically designed for greenhouses.



The material you use will be decided by your budget and what you prefer to work with. Glass will easily be both the heaviest and most expensive of all your material options. Polycarbonate that is used in greenhouses can be likened to plexiglass. The polycarbonate is specially treated to make sure that it doesn’t wear down due to the sun’s ultraviolet rays. This will be your middle-range product because it still remains more costly than the greenhouse plastic sheeting and it can be more difficult to install as well. However, you need to consider where you live and the weather you experience because the polycarbonate will hold up better to extreme weather than the plastic sheeting will.



Plastic sheeting is a cheaper and viable option for your greenhouse. The biggest thing to keep in mind with this is that you have bought the sheeting from a company that specifically manufactured it for greenhouse use. That means it should have ultraviolet protection because it will ensure that your sheeting has a longer life while you use it. Like other materials, you will find that you can also get plastic sheeting in different thicknesses. It’s good to understand your greenhouse needs because the thicker sheeting will definitely hold up better in detrimental weather, but it will let less light into your greenhouse as a result.



 
 
How to Expand a Smaller Greenhouse




Greenhouse expansion is not as uncommon as you might initially think it is. Often times new growers get the hang of what they are doing, and their greenhouse space quickly becomes too small for their needs. If you’re feeding your family or a community with your greenhouse then over time you might want to have more space to include a wider variety of fruits and vegetables. Sometimes the expansion of your greenhouse goes beyond simply making a few spacing adjustments and you end up needing to physically expand it.



This can be a difficult process. Especially when your greenhouse is already set up and functioning perfectly. You know now that there are so many systems to consider when you start talking expansion and the first will be your heating and ventilation system. If you feel like expansion is over your head or skill abilities — because let’s face it many of us are better gardeners than we are builders — then reach out to your local greenhouse company and see if they can help you with the designs and building. This doesn’t mean that your input goes away, simply that you are handing over the building to a more experienced team. If you feel like you know your greenhouse inside and out and the best person for the job is, of course, yourself then go for it. Regardless of whether you do it yourself or get a company to help you, your expansion process will look something like this:



●

 First, establish what size you want your expanded greenhouse to be. Keep in mind that this might not be the last time you have your greenhouse expanded so please be aware of that and keep space allotted for potential growth in the future. It helps to build your greenhouse expansion slightly bigger than what you think you will need at this moment. This allows you space for future growth within your greenhouse as well and prolongs the time between possible greenhouse expansions.



●

 When you look at space and size, you also need to plan for the best outcome for your plant’s growth. This means that you want to ensure your greenhouse is running at its best climate levels to continue with the proper production of your crops. This is where you consider all the extra systems like vents, ventilation systems, material types, style and build of greenhouse to promote the environment you want inside for your plants.



●

 It’s great to think about expansion in terms of what we are bringing in that is new to the scene, however, you must also bear in mind what you already have and what to do with those items. Some of the systems you have in place for your greenhouse will still be sufficient to run and protect your plants even with the expansion. Other systems might need to be updated, replaced, or duplicated in order to maintain the proper climate for your old plants and the new ones coming in. Get a second opinion because this is where your expansion can become costly and you want to make sure that you are doing it the right way.



●

 There’s a lot to consider and do before physically expanding your greenhouse. Part of that is double-checking the regulations of where you live. Sometimes you might need to speak to a building inspector or get another permit to build for the expansion. You don’t want to expand and unknowingly break any laws that force you to tear down all of your hard work. So, acquaint yourself with all regulations pertaining to your greenhouse building and plan accordingly.



●

 The other caveat is that with an expansion you need to keep in mind you will produce a bigger yield. This means that you need to ensure your storage space is adequate to store and maintain both your previous yield and your newer yield.



While you expand your greenhouse, there might be a temporary change to your climate and this could impact your plants. During this time you need to keep a closer eye on your fruits, vegetables, flowers, and herbs to make sure that they are receiving everything they need during this time of transition.



Once you start on the expansion and you have the minor details sorted out you will discover that it is much the same process as it was when you were building your greenhouse. Some materials such as glass will be more difficult and expensive to expand than plastic sheeting.



Expanding can be a tough transition, however, once it is done you will be happier for the extra space you have to continue cultivating your gardening skill. Plus, there will be more space to provide your family with a variety of food options for their meals. There are a host of benefits to expanding but I do want to remind you that you don’t need to expand simply to expand. Keep in mind your needs and if it isn’t broken, then don’t try and fix it! Greenhouses that work and provide the best yield for your needs don’t need to be tampered with. And you get the added benefit of saving yourself money in expansion costs.








 
 
Chapter 3: Best Greenhouse Vegetables




Once your greenhouse is built and you are ready for growing, it can be a little overwhelming trying to decide what to plant and what not to plant. Another disconcerting part is how to know what is best for your greenhouse.



When we talk about growing vegetables in a greenhouse it is best to view your greenhouse as a tool that you can wield for your benefit. In the end, that’s exactly what your greenhouse is — a tool that helps you best produce a climate for your specific vegetable and plant needs. Most gardeners use their greenhouses to:



●

 Shelter plants that are delicate and need a more controlled climate and environment.



●

 Grow seeds before the very last day of no frost.



●

 Nurture and help seedlings develop into plants that are ready to be harvested.



●

 Extend the growing season and the harvesting of certain plants that would not ordinarily survive outside weather conditions as the seasons change.



Your job is to accurately determine your personal growth goals so you can decide what is best to plant in your greenhouse. For the purpose of this chapter, however, I am going to assume that your goal with this guide is to produce vegetables that can feed you and your family.



When your goal for your greenhouse is food production then you automatically start thinking about extending the growing season and prolonged harvests, as well as the right time to start your seedlings, and ultimately successive planting and growing so that you can maximize on your yield. Successive planting is simply ensuring that your next crops are ready to be planted when you are done with the harvest from your first plants. This helps you provide meals to your family and makes sure that your greenhouse is always prepped for food production.



You have some obstacles to overcome when planting the best vegetables for your greenhouse. They are all personal obstacles, so you need to decide what the best way to overcome them is. For example:



●

 Time is one of your biggest obstacles and you will need to decide how to make the best use of your time in your greenhouse and how much of your time you can devote to planting and harvests.



●

 The location you are in is another obstacle for you to overcome such as shading and light issues.



●

 Seasonal changes in temperature can be a cause for concern but one that is easily managed through your greenhous’s ventilation system.



●

 You need to think about the vegetables’ personal season length for growing and find ways to extend that.



●

 The space that you have to work with in your greenhouse can also be a challenge for you to figure out how to store your plants.



One of the massive benefits to a greenhouse is that it doesn’t matter what the temperature is like outside. If you have the right climate in your greenhouse then it is a safe place to start your seeds before the frost sets in on the colder seasons. This means that you can get a jump start on the growing season because your greenhouse will foster the best environment for their growth.



It might seem weird to say, but the best vegetables to plant in your greenhouse will be those that have longer growing seasons before they reach their harvest time. You can still plant crops that grow quickly to their harvest in your greenhouse, it comes down to how you can best control your greenhouse environment.



Your greenhouse will be easy to tailor so that these main vegetables can flourish in the climate:



●

 Peas



●

 Broccoli



●

 Tomatoes



●

 Artichokes



●

 Arugula



●

 Kale



●

 Cauliflower



●

 Collard Greens



The above plants work great for transplanting as well if you want to move them into an open-air garden. For purposes where you grow your crop entirely in your greenhouse then vegetables such as carrots, lettuce, and other salad greens will also work perfectly. Try to avoid planting crops like corn because they require the wind for pollination and as a result, they will not produce the yield you expect to see in your greenhouse.



Pollination is an important aspect of gardening and when you do your planting in a greenhouse you do need to keep in mind what sort of methods you need to employ to be certain that pollination occurs for your plants. In a greenhouse, they won’t all have the same methods that they are exposed to in the open air and you might have to help facilitate pollination.



Successive planting is mostly used for those that plan to move their crops into the ground in the open air. The greenhouse is still a great tool to facilitate this because it gives you a space to grow and nurture your seedlings well before the ground is ready for you to plant them. For example, tomatoes can be seeded and nurtured as early as eight weeks before they are expected to be in the ground. Successive planting means that you already know certain dates for your next harvest, and you get the next round of plants ready to be planted when that harvest is finished. However, if you plan to do all of your gardening in your greenhouse then this isn’t as big of an issue for you.



In harsh weather conditions and cold winters, a greenhouse provides you the perfect tool to continue feeding your family with fresh vegetables. There are some plants that you still need to keep in mind that won’t make it during this time of year because of the loss of all the direct sunlight they would get in the summer months. However, as previously mentioned, a great way to try and combat this is to use artificial lighting in your greenhouse to supplement the light that these plants get. There are specific lights sold to aid in growing your plants called “grow lights”. This can help you limit the complications from a lack of sunlight in the winter and boost your chances of growing the same summer vegetables in the winter.



With grow lights, your crop isn’t affected as much by the shorter days in winter because you can still supplement the light that they get artificially.



This means that the best vegetables you should plant in your greenhouse are those that will benefit from a warmer climate and additional light because you can provide both things in your greenhouse year-round. For example, the best vegetables for the greenhouse in those circumstances are:



●

 Lettuce and other greens



●

 Potatoes



●

 Carrots



●

 Onions



●

 Garlic



●

 Broccoli



●

 Cauliflower



●

 Kale



●

 Other root vegetables



If you’re still at a loss, take a look at some of the best starter vegetables to grow in your greenhouse (these are suggested with the idea that you will do all your planting and growing inside your greenhouse).



 
 
Leafy Greens




Planting leafy greens like lettuce and other salad greens is a great starting point for any beginner gardener. They are also fairly easy vegetables to plant and grow and don’t require a huge amount of babysitting to grow well.



These greens can boost your family’s salads, be a great addition to side dishes, and keep your tummies well-fed and comforted no matter what the time of year is. When planting leafy greens in a greenhouse you can either plant them directly in the ground plots you have in your greenhouse or in seed trays and containers.



You need to ensure that your heating and ventilation systems work well because any exposure to freezing temperatures will be detrimental to the growth of your lettuce. If you struggle with pests like aphids (which you shouldn’t really in a greenhouse environment) then plant chives and garlic close to your lettuce as this will discourage those pests. Your lettuce will also require at least six hours of light each day so if your sunlight is not doing its job then make sure that the lettuce gets its light through an artificial source.



Pro tip: don’t wait until your leafy greens are all adults as they can become bitter and hard when they reach maturity. Harvest them right before maturity and in the early mornings before they’ve had a chance to be exposed to the sun’s rays.



 
 
Peppers




Peppers are a lovely thing to grow in your garden and they have a wide variety of uses in the family kitchen. For example, they can be used to spruce up salads, added in stir-fry, and even be stuffed with rice and baked in the oven for a full meal.



You can grow a wide variety of peppers in your greenhouse. The different types of peppers that will flourish in the right conditions in your greenhouse are:



●

 Bell peppers



●

 Cayenne peppers



●

 Jalapenos



Peppers are best planted from seedlings in their own containers. You can transplant them later on, and if this is your goal then make sure that each seed you plant has its own square inch of space in the seed tray.



The best way to plant pepper seeds is in a deep soil and given lots of nutrients like calcium and phosphorus. Your hot peppers will take a little bit longer to germinate than your sweet peppers like the bell peppers will.



Pro tip: Spicy peppers like jalapenos often have a longer maturing period. If you soak the seeds initially for roughly ten minutes before planting them then you can shorten the time it takes them to germinate.



The biggest pests you need to worry about are slugs and aphids, however, if you maintain a clean and controlled environment in your greenhouse then this should not be a major concern.



Like with most vegetables your peppers will need roughly six hours of sunlight a day, so place them in an area where they can maximize on the sun’s rays or where you can supplement them with artificial light. When harvesting your peppers, it’s a good idea to use some kind of scissors to ensure you don’t rip the sweet flesh apart as you’re pulling it from the plant.



Remember, if you’re harvesting hot peppers use gloves and never rub your face or eyes. You might end up feeling some burning on your skin if you’re not careful.



 
 
Tomatoes




Tomatoes are some of the most popular vegetables that you can eat out there — and grow. There is no comparison when it comes to the flavors of your own homegrown tomatoes and those that you buy in the store. Homegrown wins every single time. They’re just that good!



Luckily for us, the tomato is a perfect plant for your greenhouse because the humidity that you can provide for it, and the climate that you can get your greenhouse to mimic can produce a wonderful harvest for you.



Yes, I know the timeless debate whether a tomato is a fruit or vegetable still exists in today’s time. Unfortunately, where you fall on the side of this argument doesn’t necessarily mean you’re right or wrong — even the experts can’t decide amongst themselves. According to the United States Supreme Court, the tomato is a vegetable — that ruling dates all the way back to 1893. But, the United States Department of Agriculture maintains that tomatoes are fruits. The nutritionists and horticulturists of the world will tell you the tomato is a vegetable. So, tomato, tomahto, either way, it’s something that is easy to grow in a greenhouse and very tasty! For our uses (which will be from feeding a family point of view) we will take the tomato as a vegetable for now.



There are various types of tomatoes and you can grow one or all of them in your garden!



●

 Cherry tomatoes are popular in salads and pasta. They are the smallest of tomatoes and often very sweet.



●

 Plum tomatoes will have fewer seeds than your average tomatoes and are the perfect candidates for soups or to make sun-dried tomatoes. They are characterized mainly by their oblong shaping.



●

 Cordon tomatoes will continue to grow and the plants will develop until you stop it yourself. The stalks raise high and the tomato rests on the stalk. These are the most popular type of tomatoes to grow in a greenhouse and their stalks will need to be supported with stakes.



There are a lot more tomatoes that exist that you can grow in your gardens such as bush tomatoes, beefsteak tomatoes, and indeterminate tomatoes.



There are specific tomato seeds that you can buy that are cultivated to be successful in greenhouses. Choose these seeds when buying tomato seeds for your best chance at successful tomato growing.



You want a well-draining soil for your tomatoes. You will also need to make sure that your greenhouse is well ventilated so that moisture levels don’t exceed 90%. This protects your tomato plants.



Initially, you will use a seed tray to plant your tomato seedlings and then transplant them later on into bigger pots.



Tomatoes are one of those plants that need help with pollination. If you notice your plants struggling, you might need to employ the use of a mechanical pollinator so that the flowers get pollinated and the plant will produce a yield for you.



Pro tip: A good place to plant the tomatoes are around the border of the greenhouse so they can properly climb and receive all the light that they need. Make sure to use stakes to support their stalks if needed. Don’t plant your tomato plants too close together so that you can prevent diseases from spreading.



Keeping your greenhouse well ventilated will help ensure that no pests or diseases fester in your greenhouse.



A big issue for tomatoes is that they don’t get enough water. You want to make sure that their soil is always moist so that their roots get the plant all of the water that it needs. Avoid watering the tomato plant from the top because its leaves can suffer from rot if they receive too much water directly.



Harvesting tomatoes is fairly simple. It’s up to you when to harvest them depending on how full or red you want them to be. The longer the tomato stays on the plant the redder and fuller it will mature. Avoid placing the tomatoes in direct sunlight to get ripe because the chances are high that they will rot before they ripen.



 
 
Radishes




Radishes are a fast and quick vegetable to grow in your greenhouse. If you are inexperienced with growing and this is your first real shot at it then radishes are an ideal plant for you to learn on. The reason for this is because even during the winter they are easy vegetables to grow in your greenhouse.



Radishes do well in salads and stews and often they replace potatoes for a healthier alternative. The radish is juicy and sweet and is also a great source of many nutrients that our body needs.



When you first plant radishes you need to place the seeds roughly one inch into the soil and one inch apart from one another. If you’re planting more than one row of radishes keep in mind that each row should be a foot apart. The radishes will need an organic compost or manure that has been aged to be mixed into the soil you plant in.



Your plants will germinate fairly quickly. You will then need to thin the plants so that they are two inches apart as they grow. This normally happens at about one week of growth. If you don’t thin them, you are likely to end up with roots that are inedible and shriveled up.



Your radish will need a decent amount of light because too much shade will cause the plant to produce more leaves than the root and you will be disappointed in your yield.



If you happen to have pests in your greenhouse, make sure that you cover your radishes with insect-proof netting. Root maggots are the most common problem to deal with when planting radishes. If you make sure that you mulch them with fertilizer that is rich in wood ashes, you can help combat that problem.



 
 
Peas




Peas are another great beginner plant for you to learn and practice gardening with. One, in particular, that is easy to plant — and delicious to eat — is the sugar snap pea.



The reason it is so easy to plant is that all you have to do is plant it and nurture it and watch it grow! The biggest reason these vegetables are so easy to grow is that they don’t require a ton of nurturing or babysitting.



These vegetables are great in salads, stir-fry, and soups! So, they are versatile in your kitchen and can be a great addition to family meals. Keep your peas well-watered and make sure to watch out for signs of overwatering.



When you plant the seeds, placing them in raised containers is the best idea. Then sow them two inches deep in the soil and two inches apart. When you water them, simply spray the soil with a mist until you see that it is wet.



A trellis or plant spiral needs to be provided because they will grow and climb up along the trellis. Make sure it is at least three feet tall to accommodate the growth of the plants.



When you see your pea stalk reaching 8 inches make sure to slightly cut the tips off of the leaf node. This will stimulate the plant to branch off.



Aphids are a common issue, but if you keep your greenhouse well ventilated and with a population of good insects such as ladybugs then you can offset that issue. Also, mildew can attack your peas if you don’t keep ventilation up to standard.



When your sugar snap pea pods begin to swell up then you know they are ripe for the harvest. Try not to wait too long before harvesting them because they can get tough and you don’t want that. Also, if you harvest the pods at the right time you encourage the plant to grow more. This process roughly takes 3 weeks for the pods to be ready to harvest.



Tip: If you stop harvesting and the pods ripen then the plants will not be prompted to produce more peas. So, try to pick and harvest them roughly twice a week when they are still soft.








 
 
Chapter 4: Best Greenhouse Fruits




Many gardeners prefer to grow vegetables than they do fruits. However, if you’re providing for your family then there are a great many reasons to provide them with homegrown fruit that is free from harmful chemicals and pesticides.



Because of the finicky climates that fruits require to grow, most gardeners decide to stop at strawberries and not venture much further into the world of fruits than that. However, there is still a wide variety of fruits that do well in a greenhouse that don’t require a ton of attention to detail. I will go into detail with these specific fruits in one moment. The best fruits that you can try to cultivate in your greenhouse are:



●

 Raspberries



●

 Peaches



●

 Strawberries



●

 Grapes



●

 Melons



●

 Oranges



●

 Lemons



 
 
Grapes




It is a common misconception that growing grapevine means you need high temperatures.



In a greenhouse it is possible to mimic temperatures that are higher than usual, however, you still want to maintain the right climate for all of your plants, not merely the grapes. If you select your variety of grapes with care you can successfully grow them in your greenhouse.



When you are thinking of planting grapes, remember that they will need open and well-draining soil so that they grow to their best capacity. If their soil becomes clogged up with water, your crop won’t grow as well as you want it to. You will also want a system of support for the grapevines to grow on. The flowers on the vines will turn into fruit and that is what you are looking for.



Typically, this might take a year of growth before you see the fruits of your labor with the grapes, but it is well worth it. Throughout their year of growth, you will need to occasionally give them attention to make sure that they are growing healthily and that they are receiving the right amount of water at their roots.



Once you see that the fruit is starting to grow on your vines it is important to thin them out so that the grape has enough space to grow to its full potential. You can use scissors to make quick and easy work of this. Typically, you will work upwards from the bottom and take off all the smaller fruits.



Aphids, spider mites, and other insects are the biggest threats to your grapes. They need to be watched for any signs of these. Again, you can deter this from happening by ensuring a clean environment in your greenhouse and proper ventilation so no mildew spreads over your plant.



 
 
Peaches and Nectarines




Who said you can’t have your peach and eat it too? Whether your greenhouse is heated or cooled, you can grow both peaches and nectarines in your greenhouse garden. When selecting varieties of peaches for your greenhouse the Peregrine is a great option because it is self-fertile. For nectarines, Humboldt is a good variety to try and plant. The Hale’s Early is also another excellent choice for peaches; however, you must keep in mind that this variety will require you to possibly mechanically pollinate to produce fruit.



There is a bit of time and hard work that goes into making sure these trees stay healthy, however, their products will certainly make up for your effort. The best way to maintain your fruit tree once it has grown is to make sure you prune it and guide the tree towards a fan-like shape. This ensures that all the fruit has enough space to develop and you will have an easier time harvesting it.



Peach and nectarine trees are a good fruit to have a starter plant from that you purchase at a nursery. However, if you prefer to nurture it from a seedling be prepared for a longer wait until the tree reaches maturity.



A side effect of growing these fruits in a greenhouse will be that their roots will be more compact as a result of spacing. Make sure they get watered frequently, particularly during their growing season so that they are well fed. If you have a variety that needs to be pollinated, you will need to help your plant with the pollination process. You can use a tool to do this or merely a fine brush where you paint the pollen lightly from flower to flower. It can become tedious work as pollination needs to be done every single day during the plant’s flowering stage. During manual pollination make sure you raise the humidity in your greenhouse to ensure success with your fruits.



 
 
The Citrus Family




Greenhouses don’t discriminate and this means that lemons, tangerines, and oranges can all be grown in a greenhouse. The lowest temperature they can stand is
 55
 ℉
 but
 that is still enough for the seeds to germinate luckily! Your greenhouse will probably be at a higher heat than that if you have a heating system to ensure that your other plants have the climate they need to grow happily.



You can grow these citrus fruits from pips, however, it can take a while, up to ten years, for the trees to begin producing their own fruit. That’s why I highly recommend getting starter plants from a nursery or even using a cutting from another tree to speed up the process.



Many gardeners choose not to heat their greenhouses excessively during winter months due to the cost of heating, however, if you’re able to maintain your greenhouse at roughly
 50
 ℉
 during
 the night in winters then your citrus trees still have a good chance of yielding fruit.



 
 
Strawberries




Strawberries are one of the easiest fruits to grow in your greenhouse! They’re also very tasty so this makes it the perfect fruit to try your hand at when you’re a novice gardener. Typically, the strawberry has a very short growing season. Thankfully, our greenhouses provide us a way to extend that growing season so that you can have a supply of strawberries year-round. Doesn’t that sound delightful?



The strawberries that you eat today are actually a hybrid species of plant called Fragaria. The great thing about strawberries is that they are a versatile fruit! They go great in juices, milkshakes, cakes, ice creams, coated in chocolate, and even in the occasional salad.



There are few fruits as popular in demand as the strawberry and since they are such a great fruit for novice gardeners to practice on, I am going to go quite in-depth with my explanation of them to ensure your success.



Did you know that there are different types of strawberries? This can make an impact on what variety of strawberry you decide to plant in your garden. Growing strawberries in your greenhouse can provide you fruit throughout the year however, their fruit-bearing times will still remain much the same as if you grew them in an open-air garden. So, to ensure you get that constant year-round supply of strawberries you need to make sure you get the right type of strawberry.



●

 June bearing strawberries are the most common type and very affordable to the gardener on a budget. You will find that this variety will give you the most strawberries per yield and you can expect to see results roughly three weeks from growth. Even the June bearing strawberries have three seasons: Early, mid, and late season. The early season will fruit around late springtime, the early midseason will begin to fruit roughly 5 days after the early season has fruited, and the late midseason can be as delayed as 10 days after the early season strawberries. For the late season, you can expect them to produce you fruit 14 days from the time the early season variety should start.



●

 Contrary to their name, everbearing strawberries do not constantly produce and bear fruit all year long. This type of strawberry will produce two harvests for the gardener in a year. If you keep them and your greenhouse in excellent conditions, then in the optimal climate you might find that your everbearing strawberries bless you with a third harvest in a year.



●

 Day-neutral strawberries are one of a kind. In the first year, you will get a healthy harvest from them if you keep the plants happy. As long as you maintain temperatures between 35
 ℉
 and 85
 ℉
 then
 these plants will flower and fruit. With a greenhouse, this variety of strawberry can provide you fruit all year long. However, they do produce smaller berries than the other varieties of strawberry.



You want to visit your local nursery to make sure that you get some healthy seedlings of strawberries. You can plant the strawberries into pots, planters, raised beds, and even the ground.



Pro tips: As your strawberry flowers bloom make sure to fortify them with a liquid fertilizer twice a month. If you decided to plant June-bearing strawberries, make sure that you take the flowers off the plant in its first year to ensure a plentiful harvest in June.



You want to replace your strawberry plants roughly every three years. Watch them carefully as they grow to make sure that they are not struggling with pollination. Under pollinated strawberries will be small and deformed.



Your plant will give you physical signs to tell you what you are doing wrong if you are doing anything wrong. For example, if there is an overabundance of nitrogen then the underside of your strawberries will all be green.



If you want to force your strawberries to flower and fruit for you early, late or several times throughout the same year then there are other methods you can try.



●

 You can choose different varieties of strawberries if you want a year-round harvest. This means that you will want a setup similar to eight ever-bearing strawberries, four June-bearing strawberries, and nine day-neutral strawberry plants.



●

 Strawberry plants will flower if you give them a good chill. This is easy to accomplish if you have planted them in pots because you can then easily move the strawberries in or out of the greenhouse.



Strawberries have shallow roots, and this means that they love the wet ground. During hot summers, water them more frequently than you would in winter. However, make sure the ground doesn’t become water-logged. This can have adverse effects.



One of the biggest issues that strawberries deal with is red stele root rot. It is a severe fungus and can be difficult to manage once it starts. To avoid this, make sure your greenhouse is clean and your humidity is at the right levels. Don’t overwater your strawberry plants and make sure they’re not getting an excess of water in their roots. However, if you find yourself dealing with this invasive rot, then the easier way to deal with it is to create a disease treatment mix. You make the mix using:



●

 Two drops of olive oil



●

 three tablespoons of baking soda



●

 An entire gallon of water



Mix it together and lightly water your plants with it to combat the root rot.



Once your strawberry flowers begin to blossom that indicates they are roughly five weeks away from being ready to harvest. When you harvest, pick the strawberries every second day. As you harvest the last of the strawberries make sure you remove all the mulch.



 
 
Watermelon




Watermelons are a delicious and tasty fruit that is often enjoyed in the middle of a hot summer. We characterize them by their round shape, green outsides, and red insides. However, did you know that watermelons can be grown in all sorts of shapes and sizes such as hearts and cubes? Yeah, gardeners can be very creative people.



There’s actually no genetic modification behind the intricate shapes of watermelon that people are creating nowadays. It’s as simple as placing a baby watermelon into a specifically shaped container. As the watermelon grows, the fruit will adapt to fit the shape of the container.



There are over 1,200 different varieties of watermelon, and while the most common type you see has the typical red flesh, you might have also caught a glimpse of a yellow flesh watermelon.



Watermelons are an excellent fruit to have in your garden. One of the main reasons behind that statement is because of all the health benefits that you receive from watermelon.



●

 The fruit is high in both vitamins A and C.



●

 If you eat an entire cup of watermelon you have only consumed 46 calories in that serving.



●

 They are a large source for lycopene which has been known to prevent certain types of cancer.



●

 They are the top source of getting beta-carotene and other carotenoids.



●

 Citrulline is found in watermelons and it is an essential amino acid. This amino acid heightens the nitric oxide in our bodies and aids our blood vessels in dilation. This helps prevent issues like headaches and high blood pressure.



●

 The nutrients from watermelon help prevent Macular Degeneration that is associated with age. This is an eye problem that can have further implications such as blindness for elderly people.



So, you see there are a ton of benefits for growing watermelon in your greenhouse and feeding it to your family. Luckily, they aren’t that difficult to grow either.



Start with a two-inch tray and fill it with a healthy potting mix. You want to water this mixture so that the soil is moist but not waterlogged. Before you plant your seeds in the water, you need to keep it in a warm area that is roughly
 85
 ℉
 for
 about 24 hours.



After planting them they need the temperature to be roughly 90
 ℉
 for the first two days. As you see your seedlings appear you can then reduce this temperature back to 8o
 ℉
 during
 the day.



Once you see your watermelon’s first real leaf pop up, I recommend that you fertilize it.



You can harden the seedlings by slowly dropping the temperature and cutting back on how frequently you fertilize and water the watermelon.



You will eventually need to transplant the seedlings. You will also need a trellis for your watermelons to grow along.



Aphids will be your biggest problem as they suck away sap from your fruit and cause it to weaken. Having ladybugs and a clean greenhouse environment will prevent them from attacking your watermelon crop. Always avoid harsh pesticides on your own plants — after all, you’re trying to avoid feeding yourself and your family the same chemicals the grocery stores are feeding to you. Natural methods of removing pests and diseases should always be your first try. If you are vigilant and watch your plants, then you should be able to pick up on any issues such as diseases and pests before they become a problem.



You want to give your watermelons lots of water as that is what makes them big, sweet, and juicy. However, there is such a thing as an overabundance of watering even when it comes to watermelon. Make sure at least 2 inches of soil has dried up each time before you water them again.



Normally your watermelon can be picked about 50-60 days after it first begins to flower. You will see a more waxy coating on the watermelon when it becomes ready to be harvested. Also, the tendril closest to the fruit will begin to wither as the fruit is ready to be picked. Clip the watermelon from the vine and leave at least 1 inch of the stem.








 
 
Chapter 5: Best Greenhouse Herbs




Herbs make great additions to all sorts of dishes and often it is hard to beat out the taste of a fresh herb. Their flavors are simply much more potent.



Growing herbs can be a frustrating process if you live somewhere where climatic conditions are either way too cold or scorching hot. That’s because they won’t survive in those types of environments. A greenhouse eliminates the climatic issue for you and allows you to create the perfect environment to grow and protect your fresh herbs. The greenhouse will both extend the season of growth for your herbs and give you a wider variety of herbs that you can grow.



You want to make sure that your greenhouse is set up to have the right amount of shade and moisture for your herbs. One of the biggest reasons that herbs fail to grow is because they don’t get enough water. While the point of the greenhouse is to provide your plants with the best sunlight and climatic conditions, remember that there are some plants that need shade. Herbs are one of those plants that will require shading during the day. Especially during the hot afternoon sun. Some greenhouses have shady areas in their roofs, other greenhouses are equipped with a shading system to give the plants that need it some shade.



There are a variety of herbs that are well suited to greenhouses, however, your best herbs will be the annuals. These herbs are often too sensitive to grow in outdoor areas. However, you can also grow any herb you wish to cultivate in your greenhouse. The best greenhouse herbs are:



●

 Basil



●

 Chives



●

 Dill



●

 Chamomile



●

 Cilantro



●

 Parsely



●

 Mint



Top tip: Mint can be viewed as an invasive herb so make sure to plant it inside its own container to prevent it from overrunning your garden or any other herbs.



 
 
Parsley




Possibly one of the most common herbs that you will find in any gardener’s arsenal is parsley. The reason for this is because it is a staple in so many dishes, a wonderful garnish, and not at all difficult to cultivate.



If I had to label a herb as my favorite, parsley would win the award.



Parsley is what gardeners like to call a biennial herb plant. This means that the second year it is grown it will blossom and then die.



It’s a great plant though because it can survive even during winter seasons with barely any attention paid to it. Like so many other plants out there, parsley has several different varieties to it. Which variety you grow is up to you and what you want to use parsley for. You might have already noticed one or two types of parsley on the shelves of your local grocery store.



●

 Curled-leaf parsley is what you normally come into contact with. It is used in many dishes and mostly known as a garnish for finished plates or in a delicious green salad.



●

 Root parsley is less common; however, chefs know it well for uses in soups and casseroles. It can even be steamed and eaten that way.



●

 Broad-leaf parsley is commonly named “Italian parsley”. Many people can mistake it for cilantro but there is a distinctive difference in taste and look upon closer inspection of the herb. This is a sweet herb and is better suited to cooking recipes than as a garnish. It is a wonderful addition to soups.



Besides the tasty aspect of parsley, it too has several health benefits for the body. For example, this herb is full of vitamins A and C as well as iron. There are even home remedies that use parsley as a source to treat urinary tract infections and freshen breath.



It is one of the most commonly used herbs when it comes to food and cooking dishes — particularly in Mediterranean cuisine. Those lovely pesto sauces you like to eat with your plates of pasta also have a mixture of parsley in them.



When planting parsley in your greenhouse you can use containers, raised beds, hanging pots, or simply plant it in the ground. You should preferably maintain roughly 7 inches between each seed as you plant them. Your soil for the parsley should be both rich in nutrients and moisture (remember not to soak the soil in water).



Parsley seeds germinate slowly, so the best idea is to soak them in water one day before you plan on planting them. If you can soak the seed overnight in some warm water that is preferable.



Pro tip: seeds that float should not be used for planting. All other seeds can be used to plant.



When your parsley begins to sprout make sure you do one of two things:



●

 Thin it out once it reaches roughly 2-3 inches in height



●

 Transplant it to a bigger container where it has more space to grow.



It helps to mulch around each parsley plant to ensure it stays moist and free of unnecessary weeds. Weeds only give your parsley competition and you don’t want that.



Like all plants, parsley is prone to some issues. Rarely will pests and fungal diseases plague your parsley herbs, however, a caterpillar or two might crop upon them. Simply remove the caterpillar if you see it. The main disease to pay attention to with parsley is stem rot.



Your parsley thrives in wet soil. Make sure that both before the period of germination and after the seed has begun to germinate you water the plant often to keep its soil wet. Once the sixth week has passed since germination began you can keep the soil moist and not as wet as before.



Your parsley will most likely mature roughly 11 weeks after you planted it in your greenhouse. To harvest the parsley, you need to pinch the leaves off of the main branch. Do this branch by branch and make sure that you leave the grown stem behind so that the herb can regrow.



 
 
Dill




Dill is a fun herb to grow in your greenhouse. With a little bit of attention, this fragrant herb will blossom in your garden and provide you the perfect herb to spice up those tasty fish dishes!



Known as an annual herb, both dill seeds and the fresh herb itself are used to add flavor to many different types of cuisine.



Like most other fresh herbs and vegetables, dill has an entire range of health benefits as well. It is full of vitamin A and is used for anti-inflammatory purposes.



Your dill seeds need to be sowed one-quarter inch into the soil and roughly 16-18 inches apart from one another. Dill can be planted in a container, but you need to make sure the container is at least 12 inches deep since the dill will grow a deep taproot. Roughly 15 days after the seed germinates and you plant the dill it will begin to sprout.



You can thin out the dill plant, this will allow it space to grow and flourish. The best time to thin them would be once they reach between one to two feet. Make sure no weeds smother the plant as it grows.



You should avoid transplanting dill because it doesn’t respond well to the shock of being transplanted. It is best if you keep it in the same container that you used to grow it from day one. Simply make sure the container is large enough.



Dill can grow some long flower stems, in this case, simply provide the flowering herb with some stakes for support. Also, make sure that the place in your greenhouse is shielded from wind and airflow because the dill can be susceptible to windy breezes.



To have dill constantly available to you, the best way to manage that is to do successive planting as I mentioned earlier. Sow a few seeds at first and then have the next ones ready to plant whenever your harvest period for the dill begins.



Thankfully dill is one of the tougher herbs and you don’t have to spend a lot of time preventing diseases and pests from bothering it. It may still be susceptible to infections like root rot and leaf spot however, a clean greenhouse and proper ventilation will be your best combatants against that.



The very first month you plant dill it will be a thirsty plant. It will need roughly four inches of water every second day during this time. If you don’t water the plant enough then you won’t produce enough herbs to satisfy your needs.



When you harvest dill, you can harvest the entire plant basically. You can eat the stems, leaves, flower heads, and even the seeds of dill! Dill matures around 2 feet, however, once the herb is producing over five leaves that are healthy in shape and form you can start harvesting the herb. Scissors will be your best bet to cut off branches and stalks of dill.



 
 
Basil




If you’re looking for a step up from your beginner herb then you need to try basil. Basil can be a little bit more complicated than your average herb, however, the main reason it fails for most gardeners is a lack of proper water.



Basil is a famous herb that is well known for its distinctive aroma. It is used in all types of cuisine, and even as garnishes in drinks.



You need to regulate the light, moisture, and temperature that you grow your basil in. It likes nutrient-rich soil that provides good soil aeration. Once you plant basil seeds you will typically see them sprout in a week and a half to two weeks.



Luckily, basil is less finicky than dill and you can transplant it. Simply make sure that your sapling has five or more real leaves growing before you transplant it. Plant the seedlings roughly 4 inches away from each other so they can grow properly.



Basil needs regular water so that it doesn’t blossom early. However, there’s a fine balance between the right amount of water and overwatering. If the bottom leaves of your basil plant begin to wilt and turn yellow give it a break, it’s letting you know that it has too much water. Always water your basil at the root because you don’t want the leaves to get too wet as this can incite a fungal disease to grow.



Basil does need about 6-8 hours of sunlight (or artificial light) to ensure that it grows properly. Alternatively, fluorescent light can be used in the lack of sunlight, however, you need to up its exposure to the light to ten hours.



You want to make sure that you pinch any new young buds as they are appearing and remove them so that your current basil leaves will continue to flourish. In one year, the basil plant will demand roughly 53 inches of water from you to grow at its best rate.








 
 
Chapter 6: Bonus! Best Greenhouse Flowers




At times, it can be nice to break up the growth of fruits, vegetables, and herbs with a bright and sunny flower. Your greenhouse garden doesn’t have to house only food for consumption — you can grow flowers too! There is a wide array of flowers that you can grow in your greenhouse simply for fun, or to have a fresh supply of flowers for the vase on your dining room table.



There are also practical reasons to grow flowers. Edible flowers do exist, and they can add a spot of color to an otherwise boring looking dish. I want to give you a few hints and tips on growing your own flowers — edible and not so edible. You might not want to start off with flowers right away but as you get comfortable with gardening and you want to widen your skill range you might come back to this chapter.



 
 
Edible Flowers




No matter what type of mood you are in, flowers can always brighten a day that was less than subpar. This can also be said for edible flowers! They can take a plain dinner plate into a beautiful looking medley of food. A bolt of color is all you need to bring a smile to your face during dinner. Luckily for us, there are flowers that we can grow simply to eat! A few common edible flowers are:



●

 Daylilies



●

 Impatiens



●

 Calendulas



●

 Carnations



●

 Begonias



●

 Pansies



●

 Violets



Let’s take a look at what it takes to grow some of these edible flowers, as well as some tidbits of information on them.



 
 
Calendula




An annual flower that often brings a smile to the face of anyone who sees the bright colors that bestow the petals of this flower. Similar to sunflowers, the calendula will turn to face the sunlight during the day.



They are marked by bright oranges and yellows that grace the petals. This flower tastes a little like pepper and has a great bite to it.



It is popular in the world of edible flowers because of its great taste, its bright colors, and the fact that it is easy to grow.



Keep in mind when cultivating this flower that it is the petals that are edible. Don’t try and eat any other parts of the flower. You can dry the petals and use them to infuse teas, add peppery notes into creams, and simply add in a bright spot on a dark dish. The most common food recipes you will find calendula will be in salads and soups that are made from cream. Sometimes it comes as merely a garnish.



There are medicinal benefits to the calendula flower as well. It is known to reduce both acne breakouts and inflammation.



Their most common enemy is the aphid, however, if your greenhouse is clean and the air fresh then you will lessen the risk of being visited by this garden pest.



Once you start the seed, you will wait around 14 days for germination to occur. They like sunny and warm weather so regular climate conditions in your greenhouse should be perfect to house the beautiful flowers. If you start them in the spring, then you will most likely have them bloom in fall. They are considered a late annual flower.



Side note: it is advised that if you are pregnant or trying to get pregnant that you avoid eating calendula flowers as they can affect your reproductive system.



 
 
Day Lilies




This beautiful perennial flower is a delectable and edible part of cuisine. You can eat every single part of the day lily from the stem to the petal, and even the root! One of the most common types of cuisine where you see daylilies used is in Chinese food.



The flower itself has a mild taste which is a mixture of root vegetables and sweet watermelon. The sweetest part of the flower will be the buds and flower petals. You can consume them raw or cook them in your meals. These are also commonly used to brighten up desserts and bring a flair of color to dishes. The roots can taste like potatoes when they are steamed or boiled and provide a fairly unique aspect to a dish. The leaves on its stem can also be eaten. These taste mostly like lettuce and can add a unique spin to your green garden salad.



My recommendation to the beginner grower is to go to your local nursery and buy a starter plant. The day lily plant can take up to two years to blossom when it is first planted from seed.



Thankfully these are hardy flowers and they last in various types of climates. For planting day lilies, ensure their containers have good drainage systems. You can also plant them in greenhouse beds, simply ensure that each seedling is planted about 18 inches apart from each other. Your day lilies will need to be watered every day. As the flowers die you should deadhead them (remove the dead flower head from the stalk) so that they can re-grow. If you start in smaller containers you can transplant them as long as the sapling is about 4 inches tall. If you are transplanting them into greenhouse beds, then you should wait for them to reach 5 to 6 inches.



 
 
Impatiens




If you’ve never seen the impatiens flower decorate your plate at dinner, then you’ve definitely seen them at parks or even in your garden.



However, you might not have known that this popular garden flower is also edible! They taste great in salads, even desserts, and some fancy drinks. They often accompany dinner plates as a garnish because of their bright colors.



These flowers enjoy lots of shade and moist soil. They still need sunlight however; they do need to be protected by the harsh sunlight from the mid-afternoon. They love a lot of moisture so you should water them daily. Make sure that the soil is moist and not water-logged. A key sign that you are not watering your impatiens enough is if their leaves have started to wilt and fall off.



 
 
Inedible Flowers




Greenhouses are common homes for flowers because their climatic conditions can be so controlled to extend the growing period and save flowers from frosty weather. There are quite a few flowers that rank high on the list of favorites for a greenhouse. They are:



●

 Amazon Lilies



●

 Chenille Plants



●

 African Violets



●

 Roses



●

 Chinese Hibiscus



●

 Orchids



 
 
Orchids




It goes without saying that orchids are some of the most popular flowers chosen to be cultivated inside a greenhouse. The reason for this is because they are such sensitive plants that weather that is too cold or too warm will have an adverse effect on their growth.



Orchids will need a temperature no less than
 70
 ℉
 but
 at the same time no hotter than
 80
 ℉
 . This is, of course, during the day. For those nighttime temperatures, the flowers will need to be kept between
 50
 ℉
 and 60
 ℉
 .



There is a large variety of orchids in existence today. Each with their own set of care instructions. You need to decide which type of orchid you want to grow and the specific conditions that are required to nurture it to its best-blooming potential.



Contrary to popular belief, most orchids end up dying due to overwatering rather than underwatering. Your orchid needs water but be careful because overwatering will lead to root rot. My best advice to you is to wait for your orchid to dry out before you water it again.



 
 
Roses




Possibly one of the most iconic flowers, also the most romantic to hand to a loved one as a thoughtful gesture, roses reign over the most popular flowers in general. Whether you’re a gardener who gardens as a hobby, to provide for their family, and even on a larger scale, roses are often a flower people try their hands at cultivating.



The first step towards growing roses in a greenhouse is to wisely choose the kind of rose that you plan on growing. It’s important to keep in mind the climate of your greenhouse when picking your roses because this will give you your biggest chance of success when it comes to growing these beautiful blooms.



The great benefit of cultivating roses inside a greenhouse is that you lessen the risk of pests and other diseases and fungal infections from attacking your roses. If you choose to plant a rose tree that is specifically designed to be resistant to pests, then that will work in your greenhouse too.



You can plant roses from seeds, but I highly recommend that you buy a starter plant from your local nursery. If you use a starter plant, you will want to transplant it into a new container when you bring it home. There are potting soil mixes that are designed especially for roses. Your container should be roughly 9 inches in diameter. If you fill smaller rocks at the bottom of your container then you create better drainage for your plant, and it is a step in the prevention of root rot.



The potted roses need to be in a space where they can get some sunlight (or even artificial light). They need roughly 6 hours of light every single day in order to blossom at their full potential. You need to space out your rose pots so that they don’t overshadow each other as they grow. Roughly six feet of distance between rose pots is a good idea.



As your rose plants grow you will need to prune the bushes so that the branches stay around 3-4 inches from the stem. This means all of your budding blooms as well. The fewer stems and leaves your bush has, the bigger the flowers it will produce for you.



If you notice dead branches (the telltale sign is that the branch will be brown on the inside) then you need to trim them away and keep them away from blocking the plant. Your main goal is to promote air circulation so that moisture doesn’t build up between the leaves of your rose bush.



The soil in the pots of your roses needs to be moist but not water-logged (you’re probably tired of hearing this but for a novice gardener it really needs to be drilled into your memory). Depending on the climate in your greenhouse the amount of water you use to water your roses and keep the soil moist can vary from day to day. The water should not touch the stems or leaves of the rose bush — particularly avoid the buds and branches to prevent moisture from getting trapped under leaves and in the bush. A fertilizer that is high in phosphorus should be applied to the soil whenever you see new leaves grow and then roughly two weeks from the date of new growth.



Normally, the ideal greenhouse temperatures will be
 60
 ℉
 in
 the daytime and
 40
 ℉
 during
 the evening. This will help your roses blossom at their best.



Roses do require active maintenance and you want to make sure that they are growing well under your care. As long as you check in on them and monitor them then you should be able to have beautiful blossoms in your greenhouse — not to mention their beautiful aroma alone is enough to keep them around.



Are you enjoying this book? If so, I’d be really happy if you could leave a short review on Amazon, it means a lot to me! Thank you.








 
 
Chapter 7: Economic Benefits to a Greenhouse




Would you believe me if I told you that greenhouses don’t have to be a huge expense and drain on your budget? While it does seem that gardening is an expensive hobby on the best of days, the greenhouse has some benefits that far outweigh open-air gardens.



With the greenhouse, you limit the number of pests and diseases that affect your plants. This, in turn, saves them in the long run and saves you money since you don’t spend as much replacing plants and replanting or treating diseased areas.



Alternatively, the one-time expense a greenhouse might incur for you when it is built will even out since it will save you a pretty penny on your grocery bill.



The greenhouse is quickly becoming a forerunner for maintaining food in areas where food scarcity is a real problem, or where the expense of food has drastically increased. Greenhouses offer families the option to grow their own fruits and vegetables at almost no cost to them. When you think about your grocery bill, I am positive that a large chunk is devoted to those expensive grocery store vegetables.



Greenhouses can be expensive to build — that is if you are not conscious of the types of material that you are using. When deciding to build a greenhouse you should consider the realities of your weather conditions. If you don’t live in an area with severe storms and high winds, you’ll probably be able to use a cheaper material for your greenhouse.



 
 
The Long-Term Plan




It goes without saying that the long-term benefits of the greenhouse are that it saves you money, you know where your food is coming from, and you’re able to feed your family chemical-free food.



However, this can be a difficult task to do all on your own. You want the long-term benefits, who doesn’t? You don’t want to do it alone though. And that makes sense. The world needs the knowledge that you are learning today to be passed onto future generations because it could very well be greenhouse gardening that helps feed families in the future.



Your children need to understand what you are doing and so do other members of your family. That’s the only way to truly bring everyone together and build a sustainable future for other generations.



Your greenhouse could be a simple way to feed your family. It could also develop into a business that you one day want your children to take over. There is a reason why family-run farms and greenhouses perform better throughout several generations than other types of family businesses. Gardening brings a family together, and once you start with it there is a distinct pride that is associated with growing your own fruits and vegetables and then enjoying the pickings of your labor.



So, how do you get your family involved with the greenhouse garden? You want them to build a sustainable future and if you teach your family how to garden then at least they will always have one way to provide for themselves nutritionally that doesn’t cost them too much financially.



●

 Get your kids involved in gardening right away. They can be three years old or five years old and there are still things that you can do to open their minds to the wonders of growing plants. Your kids will be passionate about things such as greenhouse gardening if they feel involved from a young age. A good way to do this is to give your child the responsibility of one plant to start out with and then increase the plants in their care as they grow and learn. They should be learning everything about the care of that plant, that’s how they will get excited about feeding their family.



●

 As your children’s and family’s skill set begins to grow, then go ahead and increase their responsibility in the greenhouse. We never learn anything if we keep competing at the same level forever, we need to make mistakes and learn new pathways to expand our knowledge and expertise. Try putting your kids in charge of a special flower that will be grown for a parent or loved one for the holiday. Allow them to be in charge of giving the right amount of water to all the plants on a certain bench. Give them new tasks to help you with as they master old ones so that their minds are constantly expanding.



●

 The best advice I can give you to get your family involved is to make it their choice. No one wants to do anything that they feel is being forced upon them. Allow them to see the benefits of greenhouse gardening and when they want to take part in the growing process, encourage them. You will both have a better time when it is their choice to enjoy gardening with you.



 
 
Making the Most of Your Money




Greenhouses can get expensive. There are cheap ones, middle-range ones, and expensive ones out there. The products you grow in your greenhouse can also become costly. If you are a provider for your family, you know how detrimental a heavy expense can be to your family and their way of life.



This means that you want to make both the greenhouse and your money work for you. You don’t want to spend all your money on the greenhouse and have nothing left to pay the bills or put food on the table (growing vegetables doesn’t happen overnight). You can easily build your own greenhouse if you find that the traditional types of greenhouses are far too expensive or that the building kits are beyond your scope of understanding.



That’s the great thing about greenhouses — there is one to match every single budget type. There is almost no excuse not to partake in greenhouse gardening!



As a working family member on a budget, you might see a greenhouse as a black hole for time and money. I promise you that it is the complete opposite. You might not believe me that you can build a greenhouse for far cheaper than it costs you to buy a lawnmower, but by the end of this section I am going to make a believer out of you. I’m also going to empower you to build your own greenhouse from scratch without denting your wallet.



These specifications are entirely changeable so that they can fit your own designs for your greenhouse. The measurements here build a greenhouse that is roughly 14 feet by 20 feet.



For the frame of your own greenhouse, you will want rebar, pipe sections, irrigation hoses, and rope. This will ensure that your frame is sturdy enough to withstand higher wind gusts and other detrimental weather. It is simple enough to buy all of these items at your local Home Depot or Lowe’s! If you’re lucky you might even find a sale or coupon for the items to make them even cheaper.



Once you have all the tools you need, putting together this DIY greenhouse should take you no more than one weekend!



Pro tip: Don’t waste your time using PVC pipes for your greenhouse frame. They might work for something inside, however, the PVC pipes won’t hold up against the elements of the outside world.



You’ll be happy to hear that you don’t need to use wood, nails, or fancy power tools to put together a simple greenhouse. In fact, think of it as more of a tunnel than a greenhouse. Only, it is a tunnel that you can stand up straight in and grow beautiful plants in year-round.



So, how does it work? Essentially, you will take roughly 6 pieces of rebar (the number of rebar pieces depends on how big or small you decide to build your greenhouse) and bend them over so that they fit into the pipe that you have meshed into the ground. The rebar pieces need to be fairly long for this part of the build.



After that, you will cover the rebar in the irrigation hose so that your greenhouse covering doesn’t rip when placed on the rougher parts of the rebar. During summer months you can pair this with a shade cloth to protect your plants from the scorching summer rays.



If you’re putting together the total cost of those frame supplies for your greenhouse you are looking at anywhere between $50 and $80. This is already hundreds of dollars less than you might spend on a DIY greenhouse kit (but do keep in mind most of those kits are quality and have their own advantages as well).



The great news is that with this type of greenhouse you have less work to do with pollination because pollinators are able to come in and out of your greenhouse and pollinate. For example, you can cover your tomato plants with a shade cloth if you experience hot summers and the pollinators can still come in and pollinate them. This way your tomato plants will keep growing thanks to the cool air from the shade cloth and the pollination.



So, how can you make this cheap and easy greenhouse work for you? I’ll be blunt, your options for growth are a little bit more limited than they are if you went with a traditional greenhouse, but that doesn’t mean you can’t provide great sustenance for your family. A colder climate means that you need to have your fall crops already seeded and germinating so that you can wrap your greenhouse and make it an insulated area to shelter your plants. During springtime weather, plant your plants earlier than you normally would and then use your shade cloth to bring down the temperature and protect them from sun rays.



The way that the greenhouse is built means that it is an easy build-up and an easy dismantle. If your family rents or moves a lot, then this can come in handy to help you take down a greenhouse without too much effort.



Supplies for your DIY Greenhouse frame:



●

 6 rebar pieces that are about 20 ft long (make sure these are properly secured to any truck that you use to transport it).



●

 PVC pipe (this is okay because it gets pushed into the ground and holds the rebar). You need two pieces of these at about 10 feet in length each.



●

 Irrigation hose.



●

 Rope.



When you cut the PVC pipes that go into the ground you will need about 12 pieces that are roughly 12 inches long each. If you can get them pre-cut, then you will be better off.



You need to measure out the area in your yard to make sure you have enough space for the greenhouse. Once it is done you need to mark out where you will place the pipe. When you have on edge of the greenhouse mapped out, you should put a temporary stake or stick there to mark the location. Then, measure roughly 15 feet in distance to the other side and mark those areas for the pipe. Ideally, you should have six pieces of pipe on each side of your greenhouse. To do this, simply measure about 20 feet in distance from the front of your greenhouse to the back and then evenly space out the pipe on the sides of your greenhouse.



Your markings should look similar to a rectangle. Make sure that the corners of the rectangular greenhouse make a roughly 90-degree angle.



Once you have it all mapped out it’s time to put in the PVC pipes. This is simpler than you might think. Simply pound the pipes into the ground using a rock, mallet or another similar object. Separate each pipe by roughly 4-5 feet.



Before you put the rebar in, you need to cover it with the irrigation hose. What you need to do with the hose is cut it into 6 pieces that are roughly 16 feet long.



Once you have the hose cut, slide the rebar into the irrigation hose. Then, you get to install the rebar. This is ideally a two-person job so try and enlist the help of a friend. Make sure that both parties are wearing gloves. You want to hoist up the covered rebar and put it inside one of the PVC pipes on one side of the marked greenhouse. The person helping you should be strong enough to keep the rebar stable as you push the rebar to the other side of the greenhouse and curve it so that it inserts into the other PVC pipe. You’re looking for it to form a sort of arch. This needs to be done six times with each PVC pipe pairing.



Before your greenhouse is finished, you want to secure it with the rope that you bought so that it lasts during windy weather. You need to do this by placing a permanent stake 6 feet away from each side of the greenhouse (I mean the front and back of the greenhouse this time). Tie the rope securely to one stake and then wrap it around each rebar hoop until the rope reaches the last one and can be attached to the other stake that is planted at the opposite end of the greenhouse. Tie the rope firmly to both stakes to provide support to your greenhouse.



The next thing you will invest in is the plastic sheeting for your greenhouse. Depending on the thickness you use, your expense on this can vary greatly. I recommend starting out with a 4-5 mm plastic sheeting before trying a more expensive plastic sheet. You can even double up on sheeting if that is what your budget allows for in the meantime.



Because there isn’t the usual door in this style of greenhouse, wood isn’t required to complete the frame. You simply extend out your plastic sheeting so that it can close and lift up easily for ventilation needs. You can easily hold down the plastic sheeting using rocks, heavy metals or pipes. Anything that is sturdy and strong enough to keep your plastic sheeting in the front and back down. For the edges of your plastic sheeting, you should dig holes and then bury it inside so that you create proper insulation and limit the chance of heavy winds carrying heavy objects around.



A quick look at plastic sheeting will show you that:



●

 If you buy a roll of plastic that is roughly 20 by 100 feet, then you will spend between $70 and $100. This does allow you a lot of extra plastic sheeting to play around with.



●

 You can place together smaller pieces of plastic sheeting (duct tape does wonders for this!) depending on the size of the pieces of plastic and where you buy them you can roughly spend about $60 to $80 dollars on these smaller pieces of sheeting that you meld together.



You do need to keep in mind that with this kind of greenhouse your plastic sheeting will billow in windy weather and storms. You don’t want your plastic to fly around in high winds or pull down your structure. Make sure that your rope is tightly secured to your rebar hoops and add in extra rope over the sheeting if you feel like you need it.



Make sure you keep a healthy airflow by opening up your plastic sheeting at the ends for those breezes.



It can be challenging growing in this type of greenhouse, but not impossible. It works perfectly if you are on a budget and also allows you to ascertain your level of commitment to greenhouse gardening before making a more permanent investment.








 
 
Chapter 8: Health Benefits of Greenhouse Greens




There are a lot of benefits that you get from greenhouse gardening, and not all of them are from the foods you eat. There’s a reason I say that it is important to get your family involved in your greenhouse gardening and that is because the act of gardening alone can help improve your overall health — and yes, I am talking about your physical and mental health as well!



You already know — and it goes without saying, but I’ll say it anyway — you get a lot of health benefits from growing and eating your own food. Have you ever considered the health benefits you get from simply gardening?



●

 Your heart health is greatly improved from gardening. Normally an adult should do some moderate exercises at least 3 hours out of every week. You can break this down into 30 minutes of exercise 5-6 days a week. The great thing about gardening is that it gives you that exercise and you didn’t even have to lift a single weight to do it. In 2013 a study was released in Sweden that showed results where people who were over the age of 60 but tended to their own gardens had a 27% reduction in risk to damage to their heart. This means they were less likely to suffer a stroke or heart attack (Topping, 2013). No matter your age, gardening is a good way to exercise and it can be done no matter what your mobility is like. When gardening, you also are exposed to the sun more. This increased exposure to vitamin D has been linked to lower risks in bone disease and heart disease.



●

 Your brain benefits from gardening. A study was conducted that observed and collected data for 3ooo people who were in later stages of life. The results showed that gardening assisted in a reduction of dementia and dementia symptoms by a staggering 35%. Unfortunately, many diseases and afflictions of the brain are ill-understood, so their cures or aids are not well understood either. The current hypothesis on this is that due to the thinking, learning, and problem-solving involved in gardening it keeps cognitive functions alive and working and helps improve brain function. It boosts the quality of life for many patients who suffer from Alzheimer’s (Simons, 2006).



●

 If you suffer from stress in your daily life, then it should please you to know that gardening is considered a huge stress relief. Gardening throughout time has proven to relieve stress that people experience, and this improves overall bodily and mental function. The way that gardening helps you combat stress is through your activity level while gardening and the euphoric feeling of working with your hands and nurturing something to life. As you garden, the cortisol levels drop in your body. Higher cortisol levels are linked to detrimental issues like high blood pressure, joint issues, lower immune system function, heart disease, and a myriad of other health issues. All it takes is a few hours in your garden each week to bring you decreased levels of stress and improve your overall sense of wellbeing.



●

 Your immune system strengthens as you garden. A lot of this is because you are exposed to more vitamin D and this helps prevent you from catching common colds and the flu. Your immune system is your first line of defense and you need the healthy vitamins that you get from being in the fresh hair and working with the earth. There are bacteria in all dirt, but did you know that Mycobacterium Vaccae
 is one of the most common strains of bacteria found in your garden dirt? This is a friendly bacterium, so don’t panic. It helps reduce your reactions when allergies are introduced. It can also help those who suffer from asthma as well as promote healthier skin.



●

 Finally, your mental health benefits extremely well from having outside and garden time. In fact, for people who have a history of mental illness, gardening has been used as a positive therapy. It particularly helps people who suffer from anxiety and depression. With gardening, you get to challenge your mind. You also get satisfaction when what you’ve planned works out well.



 
 
Growing Your Food




Yes, gardening is a fun pastime that gives you exercise and leaves you feeling better than before. This alone is the perfect reason to indulge in gardening. However, there are other reasons as well.



We’ve already covered the economic reasons for growing your own foods — we know you save a lot of money by providing fruits and vegetables for your family dinner table. Seeds are very inexpensive to buy, and you can have several pieces of fruits and vegetables for a fraction of the price that you see in the grocery store. Don’t forget about the extra money you spend on gas to drive to the grocery store. You can save money this way by simply gardening in your greenhouse.



Your physical health improves and extends far beyond the physical exercise and mental health benefits you get from gardening. For example, the fresher fruits and vegetables that you consume the better your overall health will be. When you cultivate your own garden you inevitably incorporate healthy and whole foods into your diet. You can also ensure that your crop has the highest percentage of vitamins and nutrients since you personally take care of them. A lot of this is lost when vegetables are mass-produced by farms.



Having chemical and pesticide-free healthy options for dinner ensures your family will grow up both mind and heart healthy. Being an informed consumer lessens your risk of making bad eating choices for yourself.








 
 
Chapter 9: Common Greenhouse Mistakes




We have had a lot of time to perfect and work on our greenhouses. The first real greenhouses were seen roughly 700 years ago. The Vatican built the initial structures so that rare and exotic plants could be preserved and studied as explorers came back home from their travels. Today, the greenhouse has expanded to be a need for most gardeners rather than a luxurious want.



The greenhouse works because it holds in the sun’s heat and creates an atmosphere that is ideal for plants that require warmer temperatures and climates to flourish. It will take you some time and a lot of patience when you first take up greenhouse gardening. As a novice, there are countless mistakes that can be made. I know I have made my fair share of mistakes.



The great thing about gardening is that you can correct your mistakes. You might not always be able to save the plant, but you will inevitably gain experience so that the next time you avoid the mistake you made the first time. I’ve compiled a list of the most common mistakes that are made by new greenhouse gardeners and expert greenhouse gardeners alike (because let’s be honest, all people make mistakes). Keep these mistakes in mind as you get settled into your greenhouse or as you get ready to build your greenhouse. They’ll help you avoid corrections later on so that you can focus on expertly caring for your plants.



1.

 The temperature isn’t controlled. Often, you can get so used to the idea that your greenhouse is regulating its own temperature because of your controls and systems that you forget to check-in and make sure it is functioning correctly. You should still check in on your temperature every day. Summer temperatures for a greenhouse lie between
 70℉ to
 85℉ during
 the daytime. Your evening and nighttime temperatures will generally fall to between
 60℉ or
 75℉. These temperatures will lower in the wintertime. Your day temperature in the winter should be between 65℉ to 75℉ and your evening temperatures should be around 45℉ to 50℉. Make sure that you are using your ventilation systems, shade cloths, and heating systems to accurately control your temperature in your greenhouse. It’s easy to avoid this mistake if you are diligent. Keeping an eye on the temperature is as simple as hanging up a thermometer in your greenhouse. If you have the spare cash, you could even buy a digital thermometer that includes your humidity levels.



2.

 Humidity goes uncontrolled. It goes without saying that humidity is a simple part of your greenhouse water cycle. Your plants will bring water to their vital functions through their roots and then this water gets transpired into the air. Air has its limits and capacity, so the air can only retain so much water. If the temperatures in your greenhouse are constantly fluctuating, then it can cause serious diseases and even damage your plants. Your humidity levels fluctuate a lot if your temperature is fluctuating a lot and you don’t want that to happen. There are expensive systems you can buy to monitor your humidity, but if you keep a vigilant eye on your temperature you can avoid that extra expense. As the day gets hotter in the summers, make sure that you ventilate your greenhouse so that it doesn’t receive a sudden spike in temperature. If you know it is going to be a cloudy day or before the end of the day make sure you have your ventilation system closed off so that your greenhouse temperatures don’t drop drastically. You want to avoid dew droplets from appearing on your plant’s leaves. So, investing in that digital thermometer can help you keep a good eye on your greenhouse temperature and humidity.



3.

 Another common mistake that greenhouse gardeners make is to forget about the trees growing close to their greenhouse. Often a greenhouse is built in the wrong area of a yard because the trees were not taken into consideration. There are two faults with placing your greenhouse close to a large tree. Trees bring shade to your greenhouse and this can negatively affect your plants and the temperatures in your greenhouse. They also have a lot of falling debris — leaves, and if you’re particularly unlucky fruit and sticks — which can hinder the sun from getting into your greenhouse. This means that you will have to put a lot of extra legwork into removing the fallen debris so that your plants can get light. If a branch falls onto your greenhouse then there is a chance it can damage it and you don’t want that either. The third issue with having a tree close to your greenhouse is that the roots can become invasive and creep into your greenhouse from below. This can take away precious nutrients and minerals that your plants need to survive. As you are getting ready to build, keep the surrounding trees in mind and make sure that you either remove problem trees or place your greenhouse in a different area. Pruning back problem trees can also help with shade problems.



4.

 One of the more common mistakes that can be made no matter your experience in gardening is to over or under water your plants. Your greenhouse will preferably be set up with a drip irrigation system to ensure that all of your plants get the water that they need, however, this doesn’t mean you shouldn’t monitor your plants. If you don’t use drip irrigation, I suggest you keep a closer eye on the plants to ensure they are well watered. Humidity can affect how much water your plants need so it is important to remember that watering your plants involves more than simply watering them with the amount of water that the instructions give you. I suggest watering in the morning to avoid this issue and gauging your plants closer to the end of the day. Is the soil dry or is it still moist? Young plants that haven’t matured yet will require more watering throughout the day — especially in the hotter months. A good sign to see if you’re under-watering is that your leaves will wilt and turn yellow at the bottom of your plants. Give your plants an extra drink. Luckily you can often correct watering issues fairly quickly if you watch for what your plants are trying to tell you.



5.

 While too much shade can be a problem for your plants, forgetting to provide shade to the plants that need it can be an issue as well. This is where getting to know your plants well comes in handy. You can control shading through the use of a shade cloth in your greenhouse garden. During the summer months, it can be difficult to regulate your greenhouse temperatures, especially if you’re new to greenhouse gardening. You can use shade to your advantage to cool down your plants before the heat has a chance to destroy them. If you make sure that your ventilation system works well and you make proper use of your shade cloth (for example, tomatoes are often a vegetable/fruit that require some shade) then you can save water and save your plants. You save water because if your plants are not heat stressed then they won’t require as much water to survive. You can get a shade cloth at most garden centers and nurseries. They work by blocking the solar radiation that comes in from the sun.



6.

 Limiting the light that your plants receive is another common error you want to avoid. Obviously, there are instances when you have to limit light and you employ your shade cloth in those circumstances. However, sometimes there are key things we are missing in our greenhouse that make us blind to the ways we are detrimentally limiting light for our plants. When you start deciding on which greenhouse material to use for the covering you will notice they all have a rating for the transmission of light. normally your plastic sheeting will be between 4-6mm. The 6mm sheetings are normally your most durable for plastic sheeting and they are typically followed with a rating of 9% for light transmission per layer of sheeting. Obviously as time goes on, your sheeting will age and it will degrade a little bit. This means that your light transmission will go down. There are ways to keep track of the light in your greenhouse by buying a solar power meter, however, that is not necessary. Keep a close eye on your plants and make sure that they receive all of the light they need by keeping an eye on your greenhouse covering. If you use a covering like a polycarbonate plastic or glass covering, then you also have a chance of limiting light exposure. You want to make sure to keep dirt and grime off your greenhouse coverings so cleaning your glass windows or polycarbonate covering every now and then will be a prevention against limiting light exposure. This situation can get pretty dire and, in some cases, you could be preventing over 10% of light rays from reaching your plant.



7.

 Ventilation is very important however, it can also be a finicky aspect of greenhouses to learn how to control. Relax if you’re struggling with this — all gardeners do at some point. You learn more when you’re relaxed than if you let common mistakes plague your mind. You want to be able to balance the temperatures in your greenhouse by using ventilation. More often than not you will find your ventilation system is inadequate if you’re having ventilation issues. A good way to decide how much ventilation you need is to count up your total floor space in the greenhouse and then divide the space by 5. Your ventilation should be roughly 20% of your floor space. This means that 20% you calculated is the lowest area percentage that you should dedicate to windows that open, roof vents, floor vents, or even walls that roll up (this depends on your covering). Airflow is an important aspect that is often forgotten when it comes to ventilation. Opening a window is great, but what happens if there is no breeze that day? Your plants need fresh air to flow throughout the greenhouse. Airflow issues can easily be solved by placing a fan in your greenhouse which will keep your air flowing and moving.



8.

 Sometimes we can forget to check on how we manage our soil in our greenhouse gardens however, it is important to remember that soil issues work similarly inside a greenhouse as they do outside. Here’s the thing, you’re normally going to use the same area to continue to grow similar plants in your greenhouse again and again. When you continue to use the same plot of soil for replanting it does three things to your soil: it loses fertility, ends up being compact, and becomes a haven for the pests you want to keep out of your greenhouse. If you’re preparing your plant beds, a good idea is to use a blend of soil mix which you can easily purchase from a nursery. Also, make sure that you add both fertilizer and compost routinely to your soil beds so that they maintain their fertility. Avoid using old potting soil that you have lying around because you heighten your chances of getting pests and infections in your greenhouse. Make sure you’re using a good quality compost in your soil because this can help you achieve the right levels of moisture and nutrients in your soil. Your plants will thank you in the long run.



9.

 Inadvertently, gardeners can sometimes encourage fungus to grow in and around their plants. The reality is that your greenhouse is a warm place with a lot of moisture in the air. If you don’t control this then your greenhouse climate can become the perfect place for both fungus and mold to set up their homes. For example, with a humidity percentage over 85% and no airflow in your greenhouse, any water droplets that accumulate on your plants will turn into mildew. The best thing to do to avoid making this mistake is to encourage airflow throughout your greenhouse and keep enough space between your plants so that air can flow through them all. The other thing to do is to thin out some of your plants and bushes so that moisture doesn’t get trapped inside the plant’s leaves and stems. Avoid watering on top or over leaves and buds of a plant, try your best to only water the soil by the roots. Drip irrigation can help ensure the right area of the plant is always getting watered. The most common fungi that you will be trying to prevent are mildew, black mold, and grey mold. These show up in the form of root rot, spots on leaves, and decay in the plant. Bear in mind that it is up to you to watch and know your plants to prevent fungus from spreading. Make sure that you regularly clean your greenhouse and the tools that you garden with. This way you don’t inadvertently spread fungus around. You can use a simple vinegar solution to clean your tools.



10.

 I’ve left you a brief list of great plants to start out within your greenhouse. The rest is ultimately up to you. However, I do want to caution you on another common mistake that many gardeners make. It is normally a mistake that is made of greed and over-ambition in our bid to grow different types of plants in our greenhouses. Your greenhouse is a warm environment and not every plant loves to thrive in such warm environments. Sometimes you can end up planting the wrong plants inside your greenhouse or starting your plants too early in the season which leaves your greenhouse too hot for them to grow properly. This is where you need to keep in mind the needs of your plant and what you can provide for it and when you can provide it. Your goal is to ultimately extend the seasons for most plants in your greenhouse and possibly have some things grow year-round. A good practice is to start your vegetables during winter and start your seedlings as the temperature gets warmer for your other plants.



Avoiding mistakes is what we all seek to do, however, the reality is that mistakes are a part of human nature. You can’t run from them, nor should you want to. If you make a mistake, then take a deep breath and problem solve instead of panicking. You’ll learn a lot this way and you will be grateful for it. Besides, sometimes the best things are born from mistakes.








 
 
Chapter 10: Going Beyond the Beginner Stage




So, you’ve mastered a lot of the beginner level stuff and you want to take greenhouse gardening beyond novice and into harder territory. Kudos to you for wanting to learn more and seeking out the knowledge!



While this guide is mainly meant for beginners, I do want to help you dip your toes into more complicated waters. As you tackle more complicated fruits and vegetables, I encourage you to maintain a simple setup. Remember that keeping the basics is what a lot of experts do — after all, don’t fix what isn’t broken. So, with that being said I am going to give you a plant or two or try your hand within your greenhouse. I wouldn’t recommend starting out with these plants, however, you can work your expertise and skill up to being ready for the challenge!



 
 
Eggplant




Eggplant (also commonly called brinjal) is a delicious purple vegetable that is harder to grow than your average vegetable. However, it is great to have this vegetable on hand as it does well on its own, in curries and soups, and even roasted with other vegetables. The issue with growing eggplant is that it is a sensitive plant and changes in your greenhouse temperature can adversely affect its growth. The other major issue with eggplant is that they seem to be a haven for pests.



The flea beetle really loves to eat the leaves of the eggplant and invade its space. It is difficult to combat the flea beetle using natural methods which is why a lot of home growers avoid eggplant altogether. If one of your main goals with greenhouse gardening is to feed your family pesticide-free vegetables, then you might want to leave the eggplant alone.



When you sow eggplant seeds, you can plant them in smaller containers, but you will need to transplant them between six and eight weeks of growth. Your greenhouse temperature should be between
 80℉ and 90℉ while the seeds are germinating and sprouting. Once you see them sprout, try and maintain a temperature of 70℉. Don’t transplant the eggplant until you see real leaves form on the stem or the plant might not survive due to the shock. You can place them in containers with blocks to keep them apart. The blocks should each be about 4 inches wide. During nighttime you can drop the greenhouse temperature down to 65℉.



When you place the plants in your greenhouse, you want them to be roughly one foot apart from each other and if you have several that you are planting in rows then make sure the rows are three feet apart.



You will need to thin the plants to make sure that they only have 3-4 stems growing from each plant. Then, train them to grow along a trellis (similar to how you do with tomatoes and snap peas).



You can harvest it when the fruit is the right size for your needs. Make sure that the eggplant is purple and at least ½ pound in weight. In an attempt to prevent diseases and pests, rotate where you place the eggplant crops with each new planting.



Luckily, the flowers on the eggplant plant are similar to those of some tomato plants. They self-pollinate. Sometimes you might have to help the eggplants manually pollinate as well. Use the same method I described in an earlier chapter to pollinate the flowers with a fine brush.



Use cutters to harvest the eggplant. The stem is thick, but you don’t want to damage it by pulling the eggplant off the stem. You don’t want to have your eggplant grow to its full size, so it is ideal to harvest it before it reaches full growth potential. The reason for this is because the fruit is much more tender when it is harvested before maturity.



 
 
Carrots




You might be surprised that carrots can be a difficult vegetable to grow and maintain in your greenhouse garden. This is because they need some special care beyond your ordinary vegetable.



One of the hardest things gardeners struggle to get right with carrots is their soil. A carrot typically needs a minimum of 6 inches of soil that is well aerated and tilled so that they can grow properly. Your soil also needs to be of the same mixture and homogenous as other smaller rocks can cause the roots to grow in a misshapen appearance. Avoid all clay soils when dealing with carrots. If you can find a humus soil that will be the best type of soil to nurture your carrots, however, mineral soils work as well.



There are several different types of carrots, some that have been specifically designed to do better in clay soils — however, they can still be difficult to maintain. Some of the most popularly grown greenhouse carrots are:



●

 Danvers carrots are considered an heirloom carrot that grows to be 6-8 inches long. They narrow toward the end of the root and have a gorgeous orange color. It does fairly well in heavy soils.



●

 Nantes carrots grow to be 6-7 inches long and they don’t narrow at the root. It’s a sweeter carrot than most with a crunch in its texture.



●

 Thumberline is a type of carrot that is dark orange and considered a gourmet carrot. It only grows in width to roughly 1 inch in diameter. This carrot can be planted in clay soil.



The great thing about carrots is that they are hardy root vegetables and often resistant to most pests and diseases, so if you stick it out through caring for them you are likely to be rewarded.



Carrots also offer great nutritional value. They are a family favorite and I recommend trying your hand at them when you get comfortable with gardening. Some of their benefits are:



●

 They are a great source of fiber.



●

 They have lots of natural sugars.



●

 One carrot has more than your daily allotment for vitamin A.



●

 You get great carotene from carrots.



●

 They help prevent heart diseases and are known to help eyesight.



●

 They are very low in caloric content.



Carrots can grow well in colder temperatures since they are such a hardy root vegetable. The best time to grow them in your greenhouse will be spring, winter, and autumn.



When you get ready to sow the carrot seedlings, you need to make sure that you properly aerate and till your soil. Rake the soil on top and then scatter the seeds on top. It is tricky to sow the carrot seeds because they need to be placed thinly and not very deep. Cover the seeds up with the loose soil then gently press the soil down. Each carrot should have at least 6 inches in space from its neighbor. I recommend raised beds for carrots, but you can use a large planter box or even the ground inside your greenhouse.



It will take your seedlings 3 weeks to germinate. When they do you need to keep an eye on which carrot seedlings are the weakest and eliminate them.



When you water your carrots, they will like their soil to be moist. Avoid putting too much water in the soil because if it becomes runny or soggy then the carrot will become water-logged. It is a fine balance when it comes to watering your carrots. If you let the soil dry out at any time during their delicate germinating phase you will risk your seedlings dying too. A good rule of thumb is to give your plants an inch of water every week (this means still watering them a little bit every day).



When you get ready to harvest, don’t make the mistake of letting the soil dry out. It should still stay moist. You know that your carrots will be ready to harvest when the leaves that you can see begin to wilt and wither. Typically, it will take 7-10 weeks from the day you sow for your carrot plants to be ready for harvest. Once you harvest your carrots you need to water the soil where you took them from and flatten it back out again.








 
 
Conclusion




Wow! There aren’t many words to say besides congratulations at this point! I am sure that your head is swimming with dozens of little facts concerning plants and when to plant them and how to plant them in the greenhouse you’re going to build!



If you have never owned a greenhouse before buying this guide, I hope that it has given you both the answers that you need and the guidance you were searching for to help you on your journey. Greenhouse gardening is one of the best choices that you can make for your family (as you read in those last few chapters) and it’s a fun activity for everyone to partake in and learn from.



If you already have a greenhouse then I hope this guide gave you some great tips on expansion, and the best vegetables to grow. You learn a lot through doing but having the right information can make it easier for you to avoid simple mistakes from the beginning or be aware of what to look out for.



At this point, you should have a basic understanding of the greenhouse, what goes into building one, how it works to maintain your plants, and the best type of plants to start off planting in your greenhouse. That’s a lot of information! Has anyone told you the
 y’reproud of you for gettin
 g this far in your greenhouse gardening journey? Because I am proud of you!



I encourage you to keep this guide and circle back to it when you need references for some items. For example, if you ever decide to expand the greenhouse you currently have, this guide offers some great things to keep in mind before moving forward with an expansion. You can grow with your plants in knowledge, but there will always be something good about coming back to the basics.



I hope that you can now tell your tomatoes apart from your strawberries and that all the finer parts of the greenhouse make sense to you. It doesn’t matter if you’re using a greenhouse box or an entire greenhouse that feeds a family or a city, you will continue to learn as you plant every day.



Chapters One and Two really focused on imparting the correct greenhouse knowledge to you and allowing you to be empowered to construct your own greenhouse. Greenhouse kits can easily be bought from greenhouse companies and built yourself as well! Practice your building skills and if you run into trouble call the experts for some advice. The best way to know all of the ins and outs of your greenhouse is to be present for every decision from what hardware you use to build the greenhouse, to how exactly it is put together. Remember to leave yourself the option to expand if you need to.



As you delved into Chapters Three to Six, you got an overall sense of what you could begin to plant in your garden. This is ultimately a personal decision that is fueled by the time that you have to dedicate to your garden, the climate you keep in your greenhouse, and the types of fruits and vegetables that your family likes to eat.



Hopefully, this guide carries you into some productive planting and growing! There’s a lot to learn when it comes to gardening. Take another peek at Chapter 10 if you want to dip your toes into a little more complicated gardening. Good luck and happy growing!



If you enjoyed this book, please let me know your thoughts by leaving a short review on Amazon. Thank you!








OEBPS/Image00000.jpg
LARRY DELLE QUERCE





OEBPS/Image00002.jpg
.,FARPFNHW

_FOR BEGINNERS

Wm

SEEAHOLSE
= ;






