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Preface
Both beginning and experienced mushroom farmers face the challenges of contamination with 
green mould. In some cases it’s the only mushroom they grow. 

The green mould is also known as Trichoderma and it can occur as a result of a lot of causes. In this 
E-book we are going to dive deeper in the causes, and more importantly, the possible solutions to 
prevent green mould in mushroom cultivation.

Trichoderma is one of the most present fungi in the natural world and because it has a very short 
lifecycle it is a big threat to mushroom farmers all over the world. The short lifecycle makes that 
it can form sporulating fruit bodies within 7 to 10 days. As the oyster mushroom has a lifecycle of 
around 6 weeks [depending on circumstances] the oyster mushroom will lose the fight.

Trichoderma is a genus of fungi that is present in all soils, where 
they are the most prevalent culturable fungi 1

That’s why mushroom cultivation is a war being fought on the level of the fungi. We as cultivators 
need to give our mushroom a head start to other competing fungi. The green mould or Trichoderma 
being one of the most fearsome enemies. Depending on the raw material you use to make your 
substrate, there are a lot of tested methods for you to minimize the risk on an outbreak in your 
farm. As we at rotterzwam use coffee waste, that will be our focus in this series.

1 http://en.wikipedia.org/wiki/Trichoderma

http://en.wikipedia.org/wiki/Trichoderma
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ABOUT US
Rotterzwam shares information based on open source. We have helped over 40 
entrepreneurs set up there own mushroom business all over Europe. We do that 
through monthly free webinars and our E-learning program. 

Next, to a blog, we keep you up to date on the latest mushroom news on our YouTube 
channel. Subscribe to our channel if you want to stay up to speed on the mushroom 
business.

We have been featured in a lot of international media outlets & we have won more 
then 7 awards for our approach http://www.rotterzwam.nl/media/ 

 

 

https://www.mushroom-cultivation.com/p/webinars
https://www.mushroom-cultivation.com/E-learning
http://www.youtube.com/user/RotterZwamm/featured
http://www.rotterzwam.nl/media/ 


Petri dish with spawn on straw, cardboard and coffee
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CHAPTER #1 YOUR 
SUBSTRATE 
In this first chapter we will look at your substrate and 

how it influences the chances of contamination. 

It begins with the source of your substrate.  

Source of the substrate 

We work with a lot of different suppliers of cof-
fee grounds. Coffee shops, restaurants, office 
buildings and sometimes festivals. It’s import-
ant to have your suppliers understand what it 
is you want them to do. They can help you win 
half the battle by running a tight ship. You need 
to tell them the importance of having fresh cof-
fee grounds with little “extra’s” in it.

That first thing you need to do is test your cof-
fee grounds the first time you use it. Before 
committing to taking in coffee grounds on large 
scale, you need to make sure the coffee ‘works’. 
We found for example that we where not able 
to grow mushrooms on the coffee grounds we 
got from Starbucks. All we could grow on that 
coffee was Trichoderma. You do not want to risk 
having a type of coffee grounds that gives you 
those kind of challenges.

Next to the type or brand of coffee, you need to 
make sure the machines that are producing the 
coffee grounds, provide you with coffee grounds 
only. In some machines the detergent empties 
in the same box where the coffee is collected. 
And that is something you do not want to try 
to grow mushroom on.

If you do not use coffee grounds as a source for 
your substrate, take these examples in mind 
and imagine what could contaminate your raw 
materials.

Educating your suppliers

So you have got the machines and the source 
of the coffee grounds covered, but you are not 
there yet. Take in to consideration that you need 
to educate your suppliers in how to treat the 
coffee grounds before you pick them up.

The first thing is having them to separate the 
coffee grounds, only the coffee grounds and 
nothing but the coffee grounds. You do not want

 • Stirring sticks

 • napkins

 • apple-, banana- or any other peels

 • leftover food or sandwiches

 • coffee cups or other cutlery
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For some locations that can be quite a chal-
lenge. We have had to stop with several loca-
tions because they 1) didn’t keep the coffee 
grounds clean of other material and 2) lacked 
the  discipline to put the coffee grounds in the 
buckets we gave them. If your supplier can’t 
organise those simple tasks, maybe you need 
a different partner to work with. 

Do you see how clean this machine and the 
collection tray is? That is how it should be!

And the buckets are nice bridge to the next 
topic. Transporting the raw material.

Transporting raw material

So you just made sure your raw material is as 
clean as it can get. No weird coffee beans, no 
pollution of any visible kind. But that is only half 
the task. The most threatening enemies are 
not visible. Like Trichoderma. Coffee grounds 
are a universal breeding ground for fungus. We 
all know what happens if we leave the coffee 
grounds a little to lang in the machine…….

That’s why we use buckets with lids that close 
the coffee grounds off the surrounding envi-
ronment. With these buckets we are sure that 
the coffee is not to heavy to lift [try to lift a full 
garbage bag with coffee…] AND fewer contam-
inations enter our raw material.

We grab the buckets and transport them sepa-
rated from the mushrooms. Through this pro-
cess we also make life for our suppliers easier 
as they don’t have to lift anything. Mutual ben-
efits for the partners involved.

Other substrates

Just looking at coffee grounds, you have a fair 
challenge battling green mould. But what about 
other substrate materials? Straw for example. 
With an almost neutral PH, straw is much less 
susceptible for contamination. With a good pas-
teurisation [no sterilisation!!] you eliminate 
most sources for contamination. We recom-
mend pasteurisation with hot water. Specially 
for beginning mushroom farmers.

We hope to present a system developed by a 
long time partner that can clean straw with 
minimal power input somewhere in 2019.  So 
stay tuned and subscribe to our YouTube chan-
nel to stay informed.



Surroundings

It is very important to know what surrounds 
your farm. And with that, we mean what busi-
ness activities are being undertaken. If there 
is a composting facility or a fruit wharf next 
door, there is a chance that facility will produce 
green mould or Trichoderma somewhere on 
the premises.

Composting piles need to be turned, that will 
release large clouds of spores in the air. Rotting 
fruit needs to be collected from [mostly] open 
containers. Again with similar effects of releas-
ing spores of Trichoderma.

It can also be a beer brewer or a small chick-
en farm. Make sure to talk to your neighbour 
and make sure you know if there is a risk of 
cross-contamination from their facility to yours.

Position in the world

Not all places on the world have the same dis-
ease pressure. Although a mushroom farm 
creates its own disease pressure in one way or 

another, it depends on where you are on the 
world. If your farm is located in the mountains, 
there will be a lower count of Trichoderma then 
when you are next to a forest. The same counts 
for places with dry and cold air.

Routing

If you are building a farm from scratch, take the 
internal routing in consideration. In the ideal 
situation, you want to bring your substrate and 
raw material in on one end off the farm and take 
spend substrate out on the other side.

By using this one-way route you diminish your 
chances on cross contamination. So it’s not only 
about the movement of material but also the 
movement of people.

Consider that you have opened a contaminated 
bag or harvested partly contaminated mush-
rooms. Those spores will be on your clothes 
and you do not want to walk those spores into 
your substrate preparation room.

ROUTING INTERN
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CHAPTER #2 YOUR FACILITY
It’s one thing to keep your substrate clean, but your 

farm is where it all comes together. If your farm isn’t 

meeting some basis cleanliness standards. you are 

pretty much surrendered to the mercy of your local 

trichoderma strain.  
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Clean filters

You want to filter the air intake to your farm. 
It doesn’t matter if it is for the overpressure 
in your substrate preparation room or in your 
fruiting room. You need to filter the air. When 
in doubt, use a filter for one month. When you 
remove the filter, you will see and know you 
need it.

Invest in a filter that you can remove and replace 
or even wash. The last one will be more expen-
sive in the beginning, but you will earn it back 
later. We use square dust filters that can be 
replaced easy. We preferred these square ones 
that fit in the box in the air intake channel above 
the air socks. They tend to be very expensive 
to purchase and expensive to clean.

In this video, we show how our filter looks after 
a few months working in our mobile mush-
room unit. This unit stands on the site of an 
urban farm that houses pigs, chickens and lot 
of veggies.

There is a ton of “how to” build your own dust 
collection or air filtration on YouTube and the 
net. But before you go out and search for a 
ventilation design for your fruiting room, we 
have already shared that though the Mushroom 
Learning Network site in July 2014.

Here at rotterzwam we designed a complete 
climate system for growing and fruiting oys-
termushrooms on coffee grounds.

We learned a lot from Ivanka during our visit 
to her farm: Ekofungi. 

We want to share what we learned. So here is 
the design for our room.

We will dive deeper in to this material in 
our upcoming E-learnings. Because we have 
upgraded a lot since this first design.

In Module 2 of our new E-learning we are 
touching upon the technical side of building a 
low-tech incubation and fruiting room.

SUBSCRIBE

Subscribe to our YouTube channel to get updates 

on a wide range of interesting subjects for both the 

experienced and beginning mushroom farmer.

water buffer pump

heather

fan        heat exchanger   filter             valve

CHAPTER #2

http://www.youtube.com/watch?v=CDcbiONVLa0
http://www.sistemekofungi.com
http://bit.ly/youtube-eb2


Gas exchange

 You substrate bags need to have a good gas 
exchange. This means that CO2 needs to get 
out and O2 needs to get in. Therefore you need 
some kind of hole in your bag. Some mushroom 
farmers make vertical cuts in their bags and 
those cuts tend to be a source for Trichoderma. 
But why?

Because the cut is the only place where the 
mycelium can breath, the substrate loses mois-
ture and then dry in those areas. When the sub-
strate dries, it becomes a source for Trichoder-
ma. So despite you created good substrate and 
the entire bag looks good, the area around the 
cut get’s infected.

So in this particular case the infection is coming 
from the outside in, due to bad air exchange. 
Most of the infections you will probably have are 
in the bag already. And how to prevent those?

Green mould on substrate bag
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CHAPTER #3 YOUR 
SUBSTRATE
So now you know what to look for in your raw materials 

and your facility. But if you cannot bring these together 

and produce good substrate,  you are still fighting the 

green monster. So let’s look at the most important fac-

tors to create good substrate.

Check out our design for a nail bed that 
can perforate your substrate bags.

PR
O TIP 

http://www.youtube.com/watch?v=Q2Uwjn9s1o8
http://www.youtube.com/watch?v=Q2Uwjn9s1o8
http://www.youtube.com/watch?v=Q2Uwjn9s1o8


PH of your substrate

The oyster mushroom likes a surrounding with 
a neutral PH. So you need to give it to her. Straw 
for example has a neutral PH. That’s why that 
has been the ‘go to’ substrate for large-scale 
oyster mushroom farming for centuries. When 
you use other materials as a source for your 
substrate, make sure to monitor the PH.

Moisture content of your substrate

The oyster mushroom contains water for more 
then 70%. Therefore it needs the maximum 
amount of water you can get into the substrate. 
At some point, water will be the limiting factor 
for growth. But you can not get the water to 
100%, because then you will have anaerobic 
bacteria taking over the substrate, making life 
for oyster mushroom impossible, because it 
also needs oxygen.

Your challenge is to get as much water in there 
without having the bag flooded causing it to 

be a place for anaerobic bacteria. When you 
see water collecting in the bottom of your bag, 
make sure to let it drain out.

Temperature of your substrate

Specifically in the beginning of the incubation 
phase, your substrate bags tends to heat up. It’s 
part of the process of the growing mushroom in 
these conditions. It’s your job to keep the tem-
perature of your substrate from raising to high. 

De data below comes from the book “growing 
gourmet and medicinal mushrooms” [page 313] 
by Paul Stamets. A book that we highly recom-
mend you purchase! 

They describe the ideal conditions in the dif-
ferent phase. 

For now focus on the temperature!

Incubation Primordia Fruiting

Humidity High [85-95%] Very high [95-100%] High [85-95%]

Temprature 24°C 10-15°C 10-21°C

Light level Dark Diffuse light Diffuse light

Lenght period 12-21 days 3-5 days 4-7 days

When you do not control the temperature of your substrate, it can rise up to 30C and beyond. At 
this level you create the circumstances for Trichoderma to outcompete your oyster mushroom. 
Make sure you keep the temperature of your substrate below 24C.

“Although all the species of Trichoderma produced sufficient biomass at different temperatures 
viz. 20°C, 25°C, 30°C and 35°C but they were found to be best grown at a temperature range of 
25°C to 30°C.: [source]
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https://www.omicsonline.org/open-access/optimal-physical-parameters-for-growth-of-trichoderma-species-at-varying-ph-temperature-and-agitation-2161-0517.1000127.php?aid=22743


Remains of harvest 

If you look at the picture on the right, you see 
what we see with a lot of beginning mushroom 
farmers. They tend to leave the small mush-
rooms on the bags when they harvest because 
they think A) that maybe these small mushroom 
will grow to mature just like the other mush-
rooms they just harvested or B) there isn’t much 
thought and they just leave them because it 
may be not worth the extra work.

What you see in the image is four different 
images of close-ups of mushrooms remains on 
a substrate bag and the mushrooms are covered 
with Trichoderma. So it’s starting to rot on the 
fruiting body that stopped growing.

So if your harvesting mushrooms you need to 
take everything off, because, in the high humidi-
ty environment that is your fruiting room, these 
small mushroom leftovers that you leave on a 
substrate bag are going to rot and be a source 
of Trichoderma. From there it can easily spread 
to the new bags that are coming to your farm.

Especially because most small farmers have 
only one or two fruiting rooms. These one or 
two rooms are then always filled to capacity 
and will be hardly empty for a good clean up. 

And with a few bags with Trichoderma infest-
ed mushroom remains, are contaminating the 
newly arriving substrate bags.

Luckily it’s easy prevented by harvesting and 
really making the bags clean and get all the lit-
tle mushroom remains of there so that there is 
no change that in the wet environment with the 
high humidity that they will start to rot. 

Substrate bag with mushroom remains
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CHAPTER #4 YOUR 
OPERATION 
We have reached the last part of where to aim your fo-

cus in preventing contamination in mushroom culti-

vation. We find a lot of famers who are sloppy in the 

cleaning of their farm. Organising your farm and keep-

ing things clean don’t end after harvest. 



It’s about making it as clean as possible as you 
can see in the image on the right.

In the image on the right you can see that there 
are no remains of mushrooms. All the leftover 
of the fruit body is completely removed from 
the substrate bag. Do that with a harvest knife 
or something sharp. You can recognize the loca-
tion where the fruitbody was by the substrate 
that is showing as a dark spot [because this is 
coffee substrate].

Another way to make your substrate bags com-
pletely free of mushroom remains is to lower 
the humidity and raise the temperature to the 
level of the incubation phase. This stimulates 
the vegetative growth of the mushroom myceli-
um and dries out the remaining fruitbody. They 
crumble and fall of.

Routing

The situation below is what we find with a lot of farmers. Sometimes it’s even unavoidable. The 
fruiting en incubation room is next to each other and everything goes in and out through the same 
doorway. In the area in the red circle, there is a lot of possibility for cross contamination.

If you have any control over it, see if you can make your setup as in the image below. Both the 
incubation and fruiting room have a separate entrance and a separate exit.

INCUBATION

INCUBATION 

FRUITING

FRUITING

Properly cleaned substrate bag
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Cleaning

You are going to use different tools and equip-
ment to prepare your substrate and harvest 
your mushrooms. From knives for doing the 
harvest, to mixers to prepare your substrate 
and bagging machines to fill them. At one point, 
you will have to clean those things and then you 
have to look at different materials to clean with. 
There a lot of different [chemical] products to 
clean everything, we recommend that you look 
for products that don’t harm nature and don’t 
harm your mushrooms as well.

So vinegar, alcohol and or hydrogen peroxide are 
good ways to clean. The nice thing about hydro-
gen peroxide is that after use it falls apart in 
Hydrogen and Oxygen. Two element your mush-
room needs to thrive. A lot of water to rinse 
materials and tools will also help to keep a clean 
ship.

Before you use water, use compressed air to 
blow your substrate machine clean. It will get 
small coffee grains of pieces of straw out before 
they get wet and sticky. You move them from 
machine to the floor and there you can mop 
them.

Checking contamination levels

After you did all the precautions and cleaned 
well, you want to check the contamination lev-
el at your farm. There is a simple way of doing 
that by placing an open petri dish with an agar 
solution on strategic locations where you want 
to measure contamination. One place I can think 
of is your substrate preparation room.

Malt extract and Chloramphenicol Agar is a 
medium used for the isolation and numeration 
of yeasts and fungi in dairy products. It is also 
used when controlling aero-contamination. Put 
the dish in the air you want to sample. Incubate 
the dishes at 25 – 30°C for 5 days and count the 
colonies.

Our spawn supplier Sylvan provides these dish-
es. Check with your own spawn supplier if they 
can also help you out.
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PR
O TIP 

Measure the number 
of colonies during the 

year and the different seasons. Write 
the results down in your daily journal 
and compare them every year. It will 
help you narrow down the different 
sources of contamination.

Petri dish with agar

http://www.youtube.com/watch?v=Q2Uwjn9s1o8
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CURRICULUM AND LEARNING 
OUTCOMES MODULE 0 - 
MUSHROOMS AT HOME
 
We at rotterzwam have more then five years experience in growing mushrooms on coffee waste 
in an urban environment. We train entrepreneurs on how to create a profitable business model 
and consumers on how to grow mushrooms at home.  
Our entry-level training developed for the home grower who wants to supplement his supply of 
mushrooms. Or for the small-scale urban mushroom farmer who wants to get acquainted with 
the mushroom business. In this course rotterzwam will get you started growing mushrooms on 
your own [!] substrate. 

Identify different kitchen appliances suited for substrate preparation

Learn how to use these appliances with a little tweaking

How to create a suited container or bag to house your substrate

How to prepare two kinds of substrate 

Accommodate your substrate in a household environment

Understanding the basics of the mushroom biology

How to prevent dry mushrooms and have them fresh

When to harvest your mushrooms 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

The contents 
Part 1 | Course introduction
Welcome to the course
About your instructor
Outline and objectives
Definitions and mushroom terminology

Part 2 | prepare substrate ingredients 
The mixing bowl
Preparing the straw
Preparing the coffee grounds
Preparing the cardboard
Preparing the spawn
 
Part 3 | mixing substrate ingredients
The container for your substrate
The straw mix

The coffee and straw mix
The cardboard experiment

Part 4 | take care of mushrooms
Waiting 4 weeks
Fruiting of mushrooms
Harvest of mushrooms

Part 5 | Advanced tips
Advanced tips
Going beyond this course

Part 6 | Course wrap up
Wrapping things up
Resources 
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