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No part of this guide may be reproduced in any form without permission in writing from the publisher except in the case of brief quotations embodied in critical chapters or reviews.

Legal & Disclaimer

The information contained in this book and its contents is not designed to replace or take the place of any form of medical or professional advice; and is not meant to replace the need for independent medical, financial, legal or other professional advice or services, as may be required. The content and information in this book have been provided for educational and entertainment purposes only.

The content and information contained in this book has been compiled from sources deemed reliable, and it is accurate to the best of the Author's knowledge, information and belief. However, the Author cannot guarantee its accuracy and validity and cannot be held liable for any errors and/or omissions. Further, changes are periodically made to this book as and when needed. Where appropriate and/or necessary, you must consult a professional (including but not limited to your doctor, attorney, financial advisor or such other professional advisor) before using any of the suggested remedies, techniques, or information in this book.

Upon using the contents and information contained in this book, you agree to hold harmless the Author from and against any damages, costs, and expenses, including any legal fees potentially resulting from the application of any of the information provided by this book. This disclaimer applies to any loss, damages or injury caused by the use and application, whether directly or indirectly, of any advice or information presented, whether for breach of contract, tort, negligence, personal injury, criminal intent, or under any other cause of action.

You agree to accept all risks of using the information presented inside this book.

You agree that by continuing to read this book, where appropriate and/or necessary, you shall consult a professional (including but not limited to your doctor, attorney, or financial advisor or such other advisor as needed) before using any of the suggested remedies, techniques, or information in this book.
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Introduction
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A

re you planning to grow mushrooms? There are many good reasons to try your hand at this activity. If you want, mushrooms are a good, profitable and economically attractive commercial crop. In addition, they are easy to grow, even at a hobby level and contain important nutritional values. Some species, if that weren't enough, also boast important medicinal properties.

The period between inoculation and harvest can be very short, just three weeks. After the cultivation period, the substrate can be reused as an interesting soil improver or for composting.

The processes involved in the growth of fungi are unknown to most people. Mushroom cultivation is very different from growing plants in the garden, the processes are completely different, but at the same time, once you learn the basic concepts, nothing can stop you.

Learning how to grow mushrooms may seem complicated for those just starting out, but learning to ride a bike when we were kids seemed complicated too.

There are several techniques to learn and some specific equipment to buy, but nothing particularly complex or expensive. In any case, it should not put off those who want to approach this sector. An inexperienced person can venture into mushroom cultivation even as a hobby without having to invest heavily in equipment or expensive courses.

To grow mushrooms, the grower does not necessarily have to master all the advanced production techniques, but simply to know the right technique for the type of mushroom he wishes to grow. Give yourself the right time to learn and experiment, as indeed for everything, and it will not be difficult to master this ancient art, the art of mycelium cultivation.

One of the most complicated parts of cultivation is learning how to create your own "seed". This term is used to call inoculum, which consists of cereal grains or sawdust with the mycelium of the fungus you want to grow. It is this very "seed" that you will use to "sow" your substrate.

You will need a pressure cooker or autoclave, a supply of grains, a sterile environment, and a basic mushroom culture to transfer your culture to sterilized grains. For beginners, there are kits available where the seed has already been inoculated and is ready to bear fruit under the right conditions.

1) Cultivation using a Petri dish as a culture medium: this step involves the introduction of spores, a portion of an existing culture or a section of a chosen mushroom to clone, using a sort of nourishing gelatin.

Processing must be carried out in a thoroughly clean environment in order to prevent possible contamination. The safest and most professional system is to use a horizontal laminar flow hood where a centrifugal fan pushes air through HEPA filters, guaranteeing sterile conditions in the working area. Since there are particles and microbes in the air that could contaminate the Petri dishes we intend to inoculate with the mycelium, these systems allow a stream of filtered and sanitized air to circulate continuously over the work area, protecting it.

Alternatively, a “glovebox” can be used, especially at the hobby level and for novice growers. They consist of transparent plastic containers inside which you can work, significantly reducing exposure to contamination by handling Petri dishes and mycelium. These containers are made with two holes to pass the hands through, often with attached latex gloves that will act as a barrier. Alternatively, the operator can wear their own sterilized gloves trying to work in a sterile environment free of drafts.

Petri dishes can also be successfully inoculated using a simple sterilized plastic container, a pair of gloves and a few precautions. The risk of contamination is greater than using laminar flow, but acceptable results can still be obtained.

2) Transfer of the mycelium in sterilized grains: this step must also be performed in a sanitized environment to avoid contamination. Simply remove a small piece of the nutritious gelatin from a Petri dish containing your mushroom, and transfer it to a jar containing sterilized cereal. It is also possible to use a syringe with a liquid culture, which is nothing more than a liquid containing the spores that can be inoculated in the same jars containing the sterilized cereal. The fungus will colonize all the grains after a few days or weeks, and will quickly expand inside the jar.

3) Multiply the mycelium exponentially: pieces of already colonized grains can be used to inoculate several other jars containing sterile grains, exponentially increasing the production. A jar with colonized grains can inoculate another 10 or more jars containing sterile grains. The magic of mushroom cultivation is the mushroom's ability to grow its mass exponentially, reaching thousands of times its original mass. For example, a portion the size of a 5 cent piece of culture medium can colonize a 1 liter pot of sterilized cereal. A 1-liter jar of colonized cereal can be used to colonize more than 10 bags containing sterilized cereal. These 10 can be used to colonize another 100, and so on! This is what mushroom cultivation is about, this is the "secret": to multiply the biomass of the mushroom exponentially through various techniques to get to the final result, the mushroom.

4) Inoculation of the grains in the final substrate: once a sufficient quantity of colonized cereals (spawn) has been obtained, the grains are used to inoculate the final substrate, where the fungi will grow. The type of substrate depends on the species of mushroom you will be growing. Most of the substrates consist of straw, sawdust or manure, supplemented with bran and rye. Depending on the variety of mushroom and the substrate used, it may need to be pasteurized or sterilized before being used.

5) Incubation: once the substrate has been inoculated, the colonization phase begins, where the fungus will grow and expand throughout the substrate in search of nutrients. When the mycelium has colonized the entire substrate, it will be ready to start producing mushrooms.

6) Induction of fruiting: In order for the fungi to begin to appear, it is necessary to modify some parameters in cultivation, placing the colonized substrate blocks in the fruiting environment. This environment, with specific conditions in terms of temperature, humidity, and light, will encourage the growth of fungi. These parameters also vary according to the cultivated species. The optimal colonization temperature of most edible mushrooms is between 18 and 26°C. Once colonized, the substrate is placed in the fruiting environment appropriate for the specific species. The change of conditions, temperature and humidity, are fundamental for some species; without it the substrate will not start producing any fungus.

7) Growth and mushroom picking: after exposing the colonized substrate to the fruiting environment, the fungi will finally begin to develop by rapidly draining moisture and nutrients from the substrate as they develop. At this point the mushrooms can be harvested and, again depending on the species, the substrate can be irrigated to allow new fruiting cycles. Some species allow multiple collections for each colonized block of substrate.

This is a general overview of the mushroom growing cycle. In the following chapters we will see in detail every single step and everything will be clearer. My intention is to clarify as fully as possible the various steps concerning the cultivation and production of edible mushrooms, so that anyone who reads this can have a good basis to be able to approach this fantastic world.

The methods illustrated for growing mushrooms are just a few among dozens of different techniques. Each producer has their own cultivation techniques and processes, none of which are better or worse. Each technique is adapted to the reality of each manufacturer, but basically all follow the pattern described above.
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Chapter 1

The chemical cycle of life
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N

ature has organized life in countless forms and ways, all apparently autonomous but independent, like the individual instruments of a large orchestra. Every living species, plant, animal or intermediate between the two, such as mushrooms, contributes in fact, with its own contribution, to break down substances.

Through successive decompositions, whatever the "thing" is, it will have to go back to being what it was originally: nitrogen, carbon, hydrogen and oxygen. Fungi, which also include innumerable microscopic species, including yeasts and molds, together with bacteria, are among the main decomposing microorganisms that mineralize organic substances. They too are part of the immense army that performs the task of decomposing plant and animal remains into smaller and smaller particles that are more easily assimilated by other microorganisms.

Therefore, they must be seen, together with other living beings, as tools that, directed by nature, allow the continuation of life. Consequently, their collection or destruction, if done in a systematic and total way, as well as impoverishing the mycological flora, could also lead to the extinction of entire species and to alterations in the biological balance.

Of the four aforementioned elements - which are the basis of life - oxygen and hydrogen are entrusted with an essentially dynamic function as fuel for organisms, while nitrogen and carbon have more complex functions and deserve further study.

The nitrogen cycle

Nitrogen is an indispensable component for plant and animal life: it is found in the soil as nitrites and nitrates and as such can be absorbed by plants, which will transform it into more complex structures to make it assimilable by animals.

The life of plants and animals therefore tends incessantly to transform inorganic nitrogen into protein nitrogen. At this point, the task of restoring the balance is entrusted to microorganisms and, more precisely, to fungi and bacteria. In the soil, microbes, through very complex processes, split the proteins of plant and animal remains first into amino acids and then into nitrites, nitrates and ammonia. Subsequently, other microorganisms will be able to transform the ammonia nitrogen into free nitrogen, which - in this form or in the salt state - will again form the soil nitrates that the plants will reuse.

However, not all nitrates will be assimilable by plants, since being soluble in water, part of them will be transported to rivers, lakes and seas. Here they will find denitrifying microbes, capable of releasing gaseous nitrogen which will return to the atmosphere. To moderate an unlimited increase of nitrogen in the air will provide other microorganisms, the so-called nitrogen fixers that live in symbiosis with plant species such as legumes.

The Carbon Cycle

Animals and plants are composed of large quantities of carbon in the organic state as carbohydrates, fats and proteins: through respiration, part of it continuously passes into the gaseous state, as carbon dioxide.

Most of it then ends up on the ground as living organic remains, and plant and animal waste, where, thanks to fungi and bacteria, it decomposes to the inorganic state of carbon dioxide which can form soil carbonates or return to the gaseous state. These continuous transformations continually enrich the soil and waters with carbonates and the air with carbon dioxide.

Through these phenomena, which occur thanks to chlorophyll and under the action of solar energy, the carbon dioxide, together with the water absorbed by the roots, is used to build the organic vegetable carbon which then passes to the animals via food. In these phenomena, fundamental to life, mushrooms play one of the primary and indispensable roles and without them the vital process would therefore be impossible.

How they live and how they reproduce

Fungi represent a group of living organisms, comparable to very atypical plants: in fact, unlike the latter, they lack chlorophyll. Furthermore, they differ from most plants because they need to live on substances already grown by other living beings, as they are not able to process or manufacture them by themselves.

They resemble green plants in that, with a few exceptions, they have defined cell walls and, just like plants, they are immobile. Finally, they reproduce by means of spores, which can be compared to the seeds of higher plants.

However, mushrooms have no stem, roots or leaves and lack the vascular system - which from the roots carries the vital lymph to go up the trunk to reach the branches and leaves - typical of plants.

Like any living organism, they too are formed by the set of an indefinite number of cells, where by cell we mean the basic system of the structure and functioning of every living organism.

We all know a "boletus": well, the main part of the fungal body is not that large, compact, colored structure with a hat, stem, etc., which we observe and collect as a "mushroom". The main part of the fungal organism is formed by a thin and intricate network of whitish filaments, most of the time invisible to the naked eye, which, starting from the base of the stem, branch out into the soil and the underlying soil, sometimes even for several dozen meters.
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