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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.

What is collected as a "mushroom" is the limited and temporary fructification of that intricate and invisible network of underground filaments called mycelium, which can therefore be compared to a tree, of which the mushroom is the fruit. The mycelia form very long-lived complexes, sometimes almost perennial: in nature fungal colonies have been seen to grow continuously for over 400 years and it is likely that some could reach the venerable age of 1000 years. In theory it is possible - under ideal conditions - to have a certain production of fungi from mycelium annually.

It is therefore the set of fruiting bodies or "fungi" and the network of underground filaments or "mycelia" that constitutes the entire fungal body. The mycelium are single, very thin filaments that have a diameter between 0.0005 and 0.15 mm. (For measurements of details, in mycology, the micron, a thousandth of a millimeter is used).

The individual filaments are called mycelial hyphae, while - as already mentioned in the previous paragraph - a set of numerous hyphae is called mycelium. Ultimately, hyphae are nothing more than simple linear sequences or multiplications of cells that can, in theory, stretch to infinity if they do not find obstacles or limits to their proliferation.

They then have the possibility of dividing, thanks to particular intermediate cells, giving life to other branched filaments that diverge from the main hyphae: with this mechanism they multiply and branch in every direction. Only when multiple bundles of hyphae are reached can we begin to speak of real mycelium and finally when more mycelia merge and enlarge, we are faced with the so-called mycelial cords, already visible to the naked eye.

The mycelium then passes from the vegetative phase to the reproductive one: on the mycelial cords, clusters similar to large lumps, called thalli, are formed, which, as they grow, take the typical shape, with a stem and cap.

When the carpophore or mushroom is completely sketched out, the last act takes place: the mushroom from the subsoil pierces the ground and comes to light to finish its development and mature and then reach its real purpose, that of reproduction that occurs with the liberation of millions and millions of spores, or the seeds of fungal reproduction.

The various genera and species of fungi release the spores from an apparatus called the hymenium.

In the Boleti it occurs through the tubes which are located on the lower part of the cap, while in the Amanite and in other genera of Agaricaceae the spores detach from the faces of the gills which the lower part of the cap is always provided with.

HOW MUSHROOMS FEED

Nutrition represents the means to supply cells with "raw material", that is, with simple molecules that will be able to build more complex molecules and substances such as proteins, fats and sugars, thus forming all cellular structures.

However, the way to carry out this "refueling" is not the same for all living beings: the modalities are essentially two and the organisms are therefore divided into:

autotrophic organisms,

heterotrophic organisms.

Autotrophic organisms

Like plants, mosses, algae etc. that feed through photosynthesis using light energy captured thanks to chlorophyll and several species of bacteria that "feed" thanks to chemosynthesis using chemical energy subtracted from other substances present in the environment. Whether it is a matter of photosynthesis or chemosynthesis, these organisms are able to absorb simple mineral molecules and - with the help of light or chemical energy - build, with these elementary pieces, the large molecules of cellular metabolism.

Heterotrophic organisms

Like animals (including humans), fungi and other species of bacteria which, not being able to do as above, must find and absorb the large molecules that contain the basic energy for metabolic functions.

From what has been stated above, from a physiological point of view, fungi approach animals and move away from plants: therefore, it can be said, in a synthetic way, that they are slightly "equivocal", almost atypical plants. Modern biologists now distinguish fungi from plants, considering them to belong to a kingdom of their own, the KINGDOM of MUSHROOMS.

They appear and resemble plants, but feed and decompose like animals. In fact, their cells are not green like those of plants since they do not contain chlorophyll; moreover, glycogen instead of starch accumulates in the cytoplasm of their cells as a reserve substance, exactly as in animals. Finally, it should be added that the cell wall of fungal hyphae is not composed of cellulose as in plants, but of chitin, the same substance that forms the exoskeleton of worms, insects and crustaceans (for example, our nails are also made of chitin).

Nutrition of Mushrooms

There are three nutritional categories:

Saprophytic mushrooms,

Parasitic mushrooms,

Symbiote mushrooms.

Saprophytic mushrooms

They feed on molecules contained in dead organic material or in waste products of plant or animal organisms. They can also be classified regarding:

Soils: they live exclusively at the expense of humus;

Lignicolous: they live on branches, trunks, dead stumps and even on worked wood;

Cinericoli: they live on remains of wood or other charred material;

Coprophils: live on animal excrement and manure;

Necrophils: live on dead animals.

There are even more specialized species in the world of saprophytic fungi, which live in different habitats such as dead leaves fallen to the ground, fallen needles and pine cones of conifers, on other decaying fungi etc.

In all these cases the fungus represents the first step towards its total disintegration and transformation into humus, of the organic material accumulated on the ground, thanks also to the help of some bacteria and other components.

Parasitic Mushrooms

They feed exclusively on material contained in other living organisms. Parasitism is often lethal to the attacked beings. In some cases, from primitive situations of pure parasitism, through intermediate phases, a "balanced" situation of mutual exchange of material between fungus and host is reached. In this situation, we speak of symbiosis (see next point), of which lichens are an example, the result of symbiosis between a fungus and an alga, or mycorrhizae, symbiotic bonds that are established between a fungus and a plant. Finally, some fungi begin their activity as parasites and when the host plant dies they continue their existence as saprophytes until they completely consume all traces of the host plant.

Symbiote mushrooms

Among the various interactions that occur between organisms in a natural environment, the most perfect is undoubtedly the mutualistic symbiosis. Symbiosis, which in this case finds its typical expression with mycorrhizae, is the life in common that is expressed between the fungus and the tree, where the hyphae of the fungal mycelium attach and envelop the radical extremities of the plant with which the fungus will live.

This symbiosis allows a useful exchange of substances between the two organisms, in which the fungus absorbs from the plant the organic substances that it cannot synthesize due to the lack of photosynthetic pigments, while the plant having - thanks to the mycelium - increased its root surface, will be able to absorb to a greater extent water, mineral salts and other substances useful for its own growth, much further away from its real roots, thanks to the mycelium web that is much more extensive than its root system.

Let's go deeper into the mechanism of symbiosis.

The spores of a symbiotic fungus that have accidentally fallen into soil - made particular by the special root secretions of the plants, composed of organic acids, amino acids, salts etc. - are urged to germinate and give rise to the fungal hyphae, which, growing and swelling, will then form the mycelium.

At this point, the capture of the hyphae by the plant takes place, thanks to particular chemical references. Therefore, the roots of the plants, with their secretions, attract the hyphae and these envelop them forming around them a thick felted tissue called mycoclena; at this point, the only possibility left for the plant is to feed itself by passing through the hyphae and mycelia of the fungus.

Thus, the mycorrhization has been completed and the symbiosis is now in progress. This process could suggest that the plant has to suffer, but, instead, it will greatly benefit, to the point that many forest essences can take root - in certain particular soils - only if combined with mushrooms.

Through the phenomenon of fungal symbiosis, the plant receives, through the mycelium, water and mineral salts.

Thanks to the phenomenon of chlorophyll photosynthesis, the plant captures solar energy and transforms it into chemical energy, thus synthesizing sugars, amino acids and proteins.

These elements descend through the branches and the trunk to the roots from which the fungus draws its nourishment.

In summary, this is the functional, structural and, so to speak, almost "affective" link between plant and fungus, known as symbiosis.
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Chapter 2

general notions to start mushroom cultivation
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N

ow that we understand what mushrooms are, let's see how we can grow them.

But we’ll also look at how a successful profitable mushroom cultivation business can be built and what are the best mushrooms to grow both for ease and for the profit they can bring us.

Mushroom cultivation is very simple. Start by choosing among the many varieties which to grow.

The mushrooms to be cultivated are sold in various ways: as dissolved mycelium or a block containing the spores that will be useful for the cultivation of the mushroom.

Once you have chosen the type of mushroom to grow, you can move on to preparing the soil, which must be quite moist and rich in organic substance. In fact, even garden soil can be fine, as long as it's not too acidic.

Mix horse manure or slow-release organic fertilizer into the soil. Mix carefully to form an even blend; finally wet the soil a little and let it rest for 5 days. Then you can place either the block or the free mycelium in the soil.

In the first case, cut the bag lengthwise, placing it on the ground and leaving the plastic on the underside.

In the second case, place the mycelium in a plastic bag that will have to be put in a hole 20-30 cm deep, in this case I suggest you place the soil in a fruit and vegetable box.

Then water lightly and cover both block and mycelium with the soil. Water the substrate every day, being careful not to create stagnation of water, also let the substrate remain at a temperature higher than 10°C. After 15 days you can already pick your mushrooms; if you want to regenerate the soil, all you have to do is turn it.

Grow mushrooms with a kit

There are many kits on the market to grow mushrooms quickly and easily. These kits can come in very handy if you want to grow mushrooms with your kids, then use that as a game or if you just don't have a green thumb or a lot of time to grow mushrooms.

A kit generally contains everything you need, from the spores - which in this case have a very fast growth process - to the soil, any soil - from the most common one to coffee grounds.

Obviously, each kit has a different method of use, but generally when you buy the kit you will have to extract the bag with the spores from the package; immerse it in water for a few hours; place the spores inside the package where the soil will be; place the former in a recommended place at the right temperature and moisten the spores regularly. After a short time you will have your mushrooms ready.

Methods for growing mushrooms

The methods for growing mushrooms are varied, also because they can grow on any soil and at an impressive speed, as they are molds.

Mushrooms can be obtained from cultivation in a box, but they can also be grown through kits as we have already seen.

Curiously, mushrooms can also be grown using toilet roll tubes.

To grow mushrooms like this, all you have to do is moisten the tube in boiling water with the heat off and then place it with the spores inside a bag.

Finally, leave this bag to ferment for 3 weeks in a dark and sufficiently humid environment. Then refrigerate the bag for 48 hours to speed up the growth process.

Remove the bag from the refrigerator and the roll from the latter, then leave it to rest at room temperature, in a lighted place, wetting it regularly using a sprayer.

After 7-10 days the mushrooms will be ready to be picked.

How to start a profitable mushroom farm

Certainly, starting a business is not easy, but starting one with mushroom growing at the center could prove to be very intelligent, especially since this activity is niche, therefore also highly sought after.

I strongly advise you to think big and start with small investments, and then enlarge your production; I therefore intend to advise you to start with a small greenhouse and focus not on the size of the production, but on possible customers.

Try to make yourself known and then expand your production through customer loyalty. Make your company feel like a family by organizing various initiatives such as educational visits or informational tours. Thanks to these, the customer will become familiar with your company and your product will be increasingly in demand.

The easiest mushrooms to grow and the most profitable ones

Mushrooms are divided into two large families: saprophytes and symbiotes. It is much easier to cultivate the former. Champignon mushrooms are very easy to grow, and are also among the best sellers, as are the chiodini, and pioppini mushrooms, which are already more difficult to see on the market.

You can also grow the stropharia variety and the more oriental shiitake.

There are also many mushrooms that, if cultivated, could prove to be profitable, among these there is always the champignon which sells well and which could prove to be an excellent investment not only because it ensures a very high production, but also because it does not cost a lot.

To have a profitable crop, you could also think about a cultivation of pleurotus, which are much more difficult to grow than champignons. Don't lose sight of the new trends that could prove to be very fruitful, so you could also grow charcoal, pioppino and shiitake, but also the so-called golden mushrooms and love mushrooms.

If you want to grow mushrooms but you are not a real expert, try growing champignon mushrooms, which are the simplest among the various species.

Growing mushrooms has been known since ancient times. The reason? Simple, because mushrooms have always represented a popular and sought-after dish, and the cultivation of mushrooms was the practical solution to this need.

In fact, saprophytic fungi use dead organic substance for their growth and reproduction. This fact makes them particularly suitable candidates for both greenhouse and home growing.

Bales of freshly fruited mushrooms

In fact, in the artificial cultivation of mushrooms, all that is done is to provide these saprophytic mushrooms with the nutrients they need to grow and to complete their life cycle, in an artificial environment or in an artificial mushroom farm or mushroom greenhouses.

Obviously, not all saprophytic mushrooms are suitable for cultivation at home in greenhouses or in artificial mushroom beds. However, some of them manage to produce the fruiting body.

The most distant news that bring us back to the topic of cultivated mushrooms dates back to two centuries before the Christian era and concerns the Greek Nicandro, a doctor and scholar who taught how to grow mushrooms at home. Nicandro cultivated mushrooms inside some holes full of manure specially dug near some particular trees. In these holes, Nicander kept the humidity suitable for the development of fungi.

We also know of another Greek doctor named Dioscorides who reported the fact that Romans and Greeks used the cultivation of mushrooms with special litter filled with soil mixed with manure. The mushrooms grown at home were the piopparelli mushrooms (pholiota aegerita) and crushed poplar bark was also mixed into the substrate.

The physician and botanist Andrea Cesalpino, around the mid-1500s, took up the ancient methods of producing cultivated mushrooms.

More recently, the practice of growing mushrooms has spread radically.

In Japan, growing mushrooms is a practice that goes back thousands of years. For example, the Tricholomopsis Edodes is a particularly popular mushroom for cultivation. Growing Shiitake mushrooms in Japan involves preparing the mycelium.

In general, all saprophytic fungi can be cultivated. The problem lies in finding the right procedure for each individual species. These procedures then, once found, must also be economically sustainable.

Pleurotus mushrooms, on the other hand, can give excellent results even in cultivation at home and by now the procedure for their cultivation is well established.

The agaric mushroom, on the other hand, requires more complex structures than the living room of one's home. Cultivating mushrooms has therefore become a common practice and has also aroused the interest of the industry since the necessary substrates are composed of cheap materials and the selling prices of mushrooms grown at home are characterized by attractive prices.

The substrate for growing mushrooms is an organic compound made from wheat straw, barley straw, rice straw, corn straw or wood and bark residues. We will see later how to create it by hand or where to buy the substrate.

Yellow wheat straw should be cut into pieces of 2-3 cm and watered for 24-48 hours, mixing abundantly, to moisten all the strands of straw. Then it must be drained and mixed with the mycelium. Once this is done, the mixture is put into 5-10 liter plastic bags and the bag is closed, but not sealed, as air must pass through.

Once it is ready and inoculated, just wait 3-4 weeks leaving it in the greenhouse at 25-28 degrees and all the straw will be covered with mycelium.

We have already said that mushrooms are an organism that do not need sunlight to grow. In fact, they can grow in dark areas, where however the humidity is right for their development. That is why it is often recommended to place mushroom bales in dark and damp cellars.

If you want to do something more professional, you could set up some greenhouses for mushrooms, to be able to grow large quantities of crops on your own.

A mushroom greenhouse made with plastic and fans for air circulation.

Conditions of the Mushroom Greenhouse

If you have a greenhouse available, you may need to shade it or otherwise modify it to block out the sunlight. Another necessary measure to take is the temperature. It must remain stable around 16 degrees. The air must also remain humid and the environment must be protected from any drafts that can block the development of the mushrooms.

Which mushrooms to grow?

Pleurotus mushrooms are among the easiest to grow. They grow fast and can be harvested only 7 days after the carpophore grows out of the bales. The full growth cycle lasts only 3 to 4 weeks and therefore several harvests can be produced each year.

Growing shiitake mushrooms is also quite easy and they can be sold at a great price.

Even from the point of view of the necessary space, the cultivation of mushrooms (fungicultura) does not have particular needs. In fact, even small spaces can be used.

STEP 1: Find the right place

We have said that growing mushrooms indoors does not require particularly demanding places of size. In reality, the mushroom growing process is divided into 3 distinct phases, each of which requires a different space.

The 3 stages of mushroom farming are actually the three stages of the mushroom growth process, and they are these:

Inoculation

This is the stage where the mushroom spores mix with the mushroom substrate. The mixture thus obtained is packed inside bags called "mushroom bales". Step 1 simply requires a comfortable space to inoculate the substrate. So you just need a workbench or shelves that can then be cleaned easily. You also need a vessel to mix the spores with the substrate.

Incubation

At this stage the bags filled with mushroom substrate inoculated with the spores are left in a dark and warm place to allow the mushroom mycelium to grow and expand throughout the bale. This phase requires a closed place where a temperature between 20° and 24°C can be maintained.

Bales of inoculated mushrooms incubating on shelves.

It could also be a shaded or darkened mushroom tent or greenhouse that you can build with wood or metal tubing. It could also be a metal shipping container or a garage. The bales of mushrooms must be arranged on the shelves, neatly. Or you can also hang them from metal bars fixed at the top.

Fruiting

This is the moment when the mushroom bales are opened or cut and the mushroom substrate is exposed to air and humidity, stimulating the growth of the carpophore body of the mushroom, which is the fruit we will harvest. This phase requires an environment that is more difficult to recreate than the previous two phases.

PHASE 2: Construction of the Mushroom

Obviously, you have to build a room for the fruiting of mushrooms considering the volumes and quantities of mushrooms that you want to produce. There must certainly be shelving. It will also require electricity and access to water as well as the installation of some kind of system that brings air in and out of the mushroom farm.

Garages, cellars or even metal containers can be used to grow mushrooms as well as a mushroom greenhouse. In general, it takes about 10-20 square meters to produce 50 kg of mushrooms and it takes 10-15 hours of work per week to harvest 10 kg per week.

Greenhouses can be built inside large rooms, setting up a frame with wooden strips and lining everything with nylon or plastic sheets. This is definitely an inexpensive option.

PHASE 3: Cultivation begins

Now that we have everything ready it's time to start working on mushroom growth. The method we like best is the one that involves low energy consumption. We have already explained you can make the substrate with straw, or for example, with coffee grounds. In this way, already pasteurized ingredients are used. Straw and sawdust are also used but usually the sawdust should be brought to a high temperature to eliminate bacteria and all other organisms that we do not need, and that could compete with our fungi.

We then mix the straw, sawdust and coffee grounds in our inoculation room to get our substrate and pack it into the mushroom bales.

We must be careful with the proportions of the ingredients. They should be weighed before mixing, for example 1.5 kg of coffee grounds can be mixed with 300g of sawdust and 150g of Pleurotus Ostreatus spores. Oyster mushrooms are the easiest to grow and give the most abundant harvest.

PHASE 4: Collection and sale of Mushrooms

Now, if all went well, you will have waited 2-3 weeks for the mushroom mycelium to branch well into the substrate during incubation (at 20-24°C) You will have opened the bags with a cut, in the room that has constant humidity and fresh air, and see mushrooms sprouting that every day double in size. The time has come to collect them and to be able to enjoy the fruits of your own homemade mushroom farm.
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CHAPTER 3

the mycelium for cultivation
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f you need to study the mycelium, you can produce it yourself in spring or summer by following these steps:

First of all, you need to fill a tray or pot - with holes in the base - with a new substrate.

Then, water it so that it is well wet.

Then place the spores on the substrate.

Finally, place the tray or pot in an area with little light and spray the substrate with water to keep it moist.

This is the ideal option, but if you have a plant that has been watered too much, it may or will soon have mycelium somewhere on its body.

How long does the mycelium last?

If done in the laboratory, under controlled conditions, Morelas can take a day while Agaricus a month to cover a Petri dish, which is a low, round shaped glass or clear plastic container (about 2 centimeters) and a diameter of about 5-7 centimeters which is used to cultivate and study the behavior of different microorganisms.

When breeding most mushrooms, the mycelium of cereals, purchased on special farms, is used. To grow mushrooms, the mycelium must be stored under certain conditions, and before planting it is necessary to check its quality. But, even with excellent planting material, one cannot do without special substrate preparation - it requires heat treatment and sterilization.

Currently in mushroom cultivation, oyster mushrooms and shiitake predominantly use vegetative sowing with the help of the so-called sterile grain mycelium. Non-sterile wheat mycelium for growing mushrooms at home is not used, because under non-sterile conditions, wheat is quickly affected by putrefactive bacteria and mold. The mycelium of cereals is suitable for the reproduction of most mushrooms. The grains of wheat, barley and millet produce mycelium of oyster and shiitake mushrooms, the grains of wheat and rye - mycelium of champignons and donut. Mushroom growing cereal mycelium has a good supply of nutrients. Mycelium produced by a large company, as a rule, guarantees the successful cultivation of the mushroom that is indicated on the package.

The mycelium of cereals is sold in plastic bags with an air filter containing 8 kg of mycelium. The filter is needed for oxygen and to protect the mycelium from molds and other competitors. With improper storage, the mycelium of champignons and most other mushrooms die when the air temperature rises above 30°C. And at a negative storage temperature, the mycelium freezes and loses quality.

Long-term storage of mycelium for oyster mushrooms and other mushrooms is allowed at an air temperature of 2°C. Packages should be packed at intervals, as the mycelium is heated due to its own living. At home, storage of wheat mycelium is possible in a home refrigerator, but not in a freezer. It should be borne in mind that, in modern domestic refrigerators, the storage of mycelium, although allowed, in a chamber with automatic defrosting, the temperature periodically varies from 1 to 10°С. Thus, with a long shelf life of mycelium and oyster mushroom, a hard mycelium crust and the beginnings of fruiting bodies are formed inside the package, and the mycelium of champignons and annulus quickly deteriorates.

When buying mycelium in small packages, you need to make sure there is an air filter or holes in the airbag. Without this, the mycelium will decompose quickly and with filter-less holes, sooner or later it will attract mold.

Even if you have complied with all the conditions of storage of the mycelium of mushrooms, before planting, you need to check its quality. You can do this in the following way. Prepare a solution of one teaspoon of sugar in a glass of boiled water. Fold the toilet paper into several layers with a 5x5cm square. Clean toilet paper is sterile, unlike wipes. Moisten a square of paper with a sugar solution, squeeze it and place it in a petri dish or on a clean saucer. Place a few grains of mycelium in the bag you purchased and cover with a lid of a petri dish or glass. At room temperature, a week later, on a grain or other substrate sold as mycelium, a white fringe should appear from the mycelium growing in the air. There should be no color spots. This mycelium sprouts and a few months later should not have mold spots. So you can check not only the grain, but also any other mycelium.

Reproduction of mycelium of oyster mushrooms and other mushrooms at home

Purchased high-quality mycelium can be independently propagated. To multiply the mycelium of mushrooms, the wheat grain must be boiled over low heat for 20-25 minutes. It is important that the core of the grain remains white. Then the grain must be dried on a table, mixing it with a spatula for 30 minutes. It can be dried under a fan. After that, it should have a humidity of 50-53%. For drying, gypsum can be added to the grain - 5%, by weight, of the grain. Thus the prepared grain is poured into two-liter glass jars at the rate of 1 kg per jar. Wheat when breeding oyster mushroom mycelium at home, should occupy less than half the volume of the pot. A hole with a diameter of 3cm is made for the cork stopper in the center of the lid. To prevent boiling water from getting the cotton stopper wet, wrap the lids with aluminum foil or kraft paper, which you tie around the neck of the vase with string. Trim the excess off the paper.

When the mycelium propagates, put a rag under the cans and pour cold water to 3-4 cm below the lids. To sterilize the grain, the jars need to be boiled twice for 2 hours at one-day intervals. In the interval between boiling, they should be at room temperature. When using an autoclave at a temperature of 120°C and a pressure of 1.0 atm. it is sufficient to sterilize once for 2.5 hours. Domestic autoclaving at 110°C is also acceptable.

Without removing the lids, the wheat jars must be cooled to 22 - 55°C and transferred to a sterile box or other clean room for sowing wheat with sterile mycelium at your disposal. During planting (inoculation), the lid with the filter must be removed, put a spoonful of mycelium in the jar and close the lid again with a cotton plug, then with kraft paper and tie. Then the jars need to be shaken to evenly mix the mycelium with the grain and put them in a clean room with an air temperature of 24 - 26°C for overgrowth.

The incubation time in the pot with grain is 14 days for the reproduction of the oyster mushroom mycelium and more than 30 days for the shiitake. The duration of the incubation of other mushrooms takes the same period. After 7 days of mycelium growth, the contents of the cans should be shaken so that the grain is not too tight from the mycelium and the overgrowth of the grain is uniform.

After the grain is completely overgrown, you can transfer the mycelium from the cans into plastic bags.

Substrate for the cultivation of oyster mushrooms and other mushrooms

Good yields of oyster mushrooms, shiitake and other mushrooms can be grown on a loose substrate made of shredded straw, cotton tow, sunflower husk, or ground twigs. Nutrient additives can be added to such a substrate for growing mushrooms and heat treatment of the substrate will free it from mold. The granular structure provides oxygen access to the developing mycelium, so the development of such a substrate occurs many times faster than the development of dense wood. To create a high concentration of carbon dioxide, which is necessary for the growth of the mycelium, the substrate in the house is placed in plastic bags with air-permeable caps or with perforation.
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