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FROM THE EDITOR

There are only a few weeks before the curtain closes on 2013 and it has to be 
said that it must be a year to go down in history. From a string of natural disas-
ters, the shutdown of the US Government to most recently the passing of Nelson 
Mandela, it had it all.

With the festive season in full swing there seems to be split views on what this 
final month will offer from a commercial point of view. 
What is the consumer going to do …? 

Irrespective of the answer, hopefully, the Christmas spirit can still be enjoyed in 
the company of friends and family.

The Spawn Run team would like to take this opportunity to wish all its readers 
and contributors a happy and peaceful 
Christmas and New Year. We would also 
like to thank all of those who had a hand 
in the production of the publication.

Nathan Jones
nathan@highveldmushrooms.co.za

EDITOR: Nathan Jones
EDITORIAL BOARD
Ross Richardson
Martmari van Greuning

LAYOUT & DESIGN
Matthew Heinrich

CONTRIBUTIONS:
Letters, news items, articles and 
photos can be sent to:
nathan@highveldmushrooms.
co.za

SAMFA, the editor and the edito-
rial board do not necessarily sup-
port, nor are they responsible for, 
views or statements expressed by 
contributors in this journal.

COPYRIGHT by SAMFA.  Articles 
in their entirety, or any portion 
thereof published herein shall 
not may not be reproduced in any 
form or publication without prior 
permission of SAMFA.
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MUSHROOM QUALITY AND THE COLD CHAIN
Presented by Brendan Burns of Sylvan Ireland, 2013 SAMFA Conference, Salt Rock Hotel.

Mushrooms are sold into supermarkets after being grown through a highly technical and complicated process. 
In the supermarkets they are displayed on the shelf in competition with a wide variety of excellent quality fruit 
and vegetables that are available today. In order to encourage customers to buy mushrooms in this competi-
tive space, mushroom quality becomes a vital factor in ensuring sales occur and increase by customers being 
attracted to the appearance of mushrooms versus that of other products on the shelf.

The shape of the mushroom, colour of the gills, whiteness and being blemish free are all important factors 
when looking at mushroom quality. The challenge to the farmer is to maintain the quality of the mushroom as 
best as possible, from his/her farm through the delivery system into the stores and into the consumers’ homes. 
Farmers have few options other than to make sure that mushroom quality when the mushrooms leave the farm 
is of the highest possible level, packed and cooled to the ideal temperature for maximum shelf life. 

Owing to its physical attributes, it is no doubt one of the toughest crops to maintain the quality for an extended 
period of time.

There are 4 main areas that affect the shelf life and appearance 
of mushrooms. These are respiration, moisture loss, enzymatic 
browning and the bacterial population on the mushroom.

1. Respiration: 
This is the rate at which the product continues to grow and age 
by using up its carbohydrate and expiring CO2. The table  (right) 
compares mushrooms with other familiar fruit and vegetables. 
As you can clearly see, the respiration rate of mushrooms is very 
high compared to the low rate for apples that can be stored for long periods of time.

2. Moisture Loss: 
Mushrooms lose moisture very quickly which translates into weight loss. This is a result of mushrooms hav-
ing no epidermis. On the other end of the spectrum is an orange which has a thick skin to prevent moisture 
loss and therefore exhibits a much longer shelf life. The high rates of moisture loss cause mushrooms to 
look shriveled and old very quickly, as a mere 10% moisture loss will make these unattractive signs visible. 
Moisture loss has the added effect of causing condensation in the punnet. If the mushrooms are wrapped in a 
punnet then the perfect environment is created for the growth of more aging bacteria.

3. Enzymatic Browning: 
This is caused by an enzyme called Polyphenol Oxidase (PPO) or Tyrosinases. Mushrooms have very high 
levels of these enzymes in their composition. The levels are so high in fact that mushrooms are used in the 
commercial production of this enzyme. This enzyme is easily lost from the mushroom as they have thin, weak 
cell walls. These cell walls are easily broken through touch and pressure. The PPO enzyme then leaks out and 
binds with protein to produce brown coloured complexes. This is what causes the browning from touch, crate 
impact and rough handling.

4.  Bacterial Population: 
Mushrooms have a very high bacterial population on their epidermis as they have been grown in a wet climate 
close to a moist casing soil. Once the bacteria Psydemounous tanaci is on the mushroom, its population grows 
rapidly causing discoloration and blotch. 

The big question then is what can be done to make sure that the shelf life is protected as long as possible?

The answer is simple: one must get one’s mushrooms cooled to the ideal temperature of 2°C as quickly as 
possible.  
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For every 3 hours that a mushroom is left in ambient temperature, 1 day of shelf life is lost. This rule of thumb 
is the consideration for a cooler climate and nothing like in South Africa where it is much warmer and hence 
requires even less time for the same loss in shelf life.

Farms should look at designing working methods and ways to get the mushrooms to the coolers as soon as 
possible whilst ensuring a smooth and gentle ride there. Farms should target getting the mushrooms in the 
cooler within 30 minutes of being harvested. 

To perform the vital action of cooling, chillers need to be effective. Time is critical so the speed of cooling 
should also be considered. As with most of these things it is easy to do on paper, but in practice it is another 
story.

The main types of coolers that are available can be broken down into standard coolers, vacuum coolers, high 
humidity coolers and quick chillers or “Shockers”.

1. The Standard 
Cooler: 

These are slow to 
cool mushrooms 
and have relatively 
low air movement. 
The middle of the 
pallet of picked 
mushrooms takes 
a long time to cool. 
Typically, warm 
product is added to 

the cooler and moisture build up in the environment then condenses on the cooler mushrooms. This results 
in deterioration of the mushrooms which have already been cooled. Usually these coolers have large door 
openings that, with them being opened 
and closed whilst moving stock in and out, 
causes additional pressure to be placed on 
the cooling unit. 

2.  Vacuum Coolers: These are popular on 
many farms as they have the ability to cool 
the mushroom to 2°C in less than 25 min-
utes. There are some drawbacks to these 
coolers, a significant one being that through 
the rapid cooling process, a high level 
of evaporation takes place and results in 

weight loss. 
Vacuum coolers also use more electricity than standard coolers, but this is only 
a fraction of a cent per kilogram. They are expensive to install and so may not 
be suitable for farms that do not have a significant volume to put through them. 
They also have a high labour requirement for the loading and unloading of the 
unit as well as for the management of the process flow to ensure all mushrooms 
go through the cooler.

3.  High Humidity Cooler: Most people are familiar with high humidity coolers. 
These are units that pull water cooled air through the mushrooms with a large 
fan. The benefit of this system is that there is low weight loss from the mush-
rooms owing to the high humidity level in the cooler. There  is again a high level 
of management effort required to see that the mushrooms are placed in front of 
the cooler and then moved once cooled and to ensure that there is no “by-pass-
ing” of the cooler.

Fig 1 Standard cooler with an inexpensive air movement system installed to try to 
force air through mushrooms.

Fig 2a.  Closed Vacuum Cooler

Fig 2b. The same cooler 
opened with mushrooms be-
ing loaded into it for cooling.

Fig 3.  Mushrooms stacked 
in front of the fan pulling the 

water cooled air through.
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4.  Quick Chillers / Shockers: These are being used ex-
tensively in Poland and are small capacity units with 
doors on each end. Product is fed into the room through 
one door which is then closed. The mushrooms are 
cooled with high velocity fans with large evaporators. 
The delta T (difference between coil temperature and 
required air temperature) is low and so the effects of 
drying the air and therefore weight loss are minimised. 
Once cooled the mushrooms are removed via the other 
door into a storage area. This system is integrated into 
the flow of the product thus making management of the 
system easier.
 
Packaging design plays a role in ensuring that mush-
rooms can be cooled to optimal temperature as quickly as possible. Air must be able to penetrate into the 
container so packaging should be kept as open as possible. Don’t seal pallets with plastic wrap for storage, 
this should only be done just prior to transport. Ensure mushrooms are properly cooled before wrapping them 
in the punnet or condensation will accumulate in the punnet and reduce shelf life.

Micro perforated plastic should be used on punnets as mushrooms continue to use up the oxygen once har-
vested. In a completely closed punnet anaerobic conditions will develop. In anaerobic conditions the possibility 
of botulism bacteria growing is increased.

When packing pre-packs into cardboard boxes make sure that the mushrooms are cooled, because cardboard 
is a good insulator. If there is too much cardboard constricting airflow, the temperature in the centre of the box-
es may not be maintained and this again will shorten the shelf life. If mushrooms are not cooled when placed 
in the boxes then the time to cool must be increased owing to the insulating properties of the cardboard.

When storing mushrooms in coolers ensure that there is space around the boxes / pallets to allow the cool air 
to pass around the product.

In the transport make sure that the coolers on the vehicles are working properly and serviced regularly. Try to 
ensure that the cold chain is maintained during loading and off-loading at the farm and at the customer.

Farms must also work with the retailer/customer to make sure that the product is stored and displayed correctly 
with due care to the maintenance of the cold chain. Displaying the product in an attractive way to show off the 

quality that we have worked 
so hard to preserve will also 
lead to improved sales.

In summary the most im-
portant point is to cool the 
mushrooms down as soon as 
possible and keep them cool 
through the use of correct 
packaging and storing pro-
cedures. Polish farmers have 
spent a great deal of time and 
money investing in this proc-
ess which has allowed them 
to sell excellent quality mush-
rooms to the UK.

Fig 4. Quick chiller / Shocker.
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PRESS RELEASE

Netherlands, Wanssum, December 6, 2013

Legro Group and Kalloveen buy peat fields and production in Latvia

Topterra Holland BV is part of the Legro Group, in which the various companies specialize in producing and 
supplying quality peat products as well as the transportation thereof.  The Legro Group and Kalloveen have 
partnered to acquire the company, “AS Seda” in Latvia. 

“AS Seda” was established in 1954 and is today one of the largest peat bogs in Latvia. The company owns 
1,500 hectares of peat fields and also has a production facility for peat substrates.  Kalloveen will manage the 
peat fields and sales of raw materials, while Legro will oversee the production of substrate.

Lam Janssen, director of Topterra Holland: “With this purchase by our parent company we can now, if re-
quired, also produce and ship directly from Latvia. This assures us of raw materials for now and the distant 
future.”

Legro Group
The Legro Group, which consists of Topterra 
Holland, Legro Potgrond and Legro Transport, 
is now in the 4th generation at the helm. The 
group has three production sites, one in the 
Netherlands, one in Germany and one in India. 
Its sales offices are located in the Netherlands, 
Germany and Australia. Topterra Holland is one 
of the largest mushroom casing suppliers to the 
world, Legro Potgrond is a supplier of substrates 
and growing media, while Legro Transport is re-
sponsible for reliable delivery to clients . The 
whole group works towards maintaining the 
highest standards.

Kalloveen
Kalloveen owns one of the largest peat termi-
nals in Europe, which is located in the Belgian 
port of Antwerp. With this latest purchase they 
can deliver most of the raw materials for the 
peat substrates industry from their own bogs.

JFMcKenna Ltd • N.Ireland
T: +44 (0) 283752 4800 E: info@jfmckenna.com

JFM Growing Structures • Fancom Computer Controls
Air Handling Units • Climate Control Equipment
High Frequency Lighting • High Pressure Humidification
Shelving and Equipment • Growing Nets
Casing Nets • Tunnel Nets

“For The Complete 
Mushroom 
Package”
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RAW MATERIALS REVIEW:
WHEAT STRAW
by Nathan Jones, Highveld Mushrooms

With South African wheat farmers well into the harvesting season, it is quite 
likely that many of the mushroom farmers have received at least some of their 

new season wheat straw, and with it some challenges.

When to use it, how much and what to do with it are all questions that arise, as the compost maker relies on 
experience, knowledge and senses as his or her only reference.

Considering the fact that wheat straw constitutes more than half of the raw material (by weight) that a com-
post maker will make use of, it may be interesting, if not useful, to know a little about the plant itself which 
provides this material.

Wheat (Triticum aestivum) can grow in a variety of soils and while its exact origin is not known, it is thought 
to have evolved from wild grasses in the Middle East.

This annual winter and spring cereal crop is produced in all the major provinces in South Africa, thus indicat-
ing the ability of cultivars to flourish in different conditions despite the ideal climate being described as cool 
and moist followed by warm and dry season for harvesting.

While mushroom farmers are only interested in 
the waste product, wheat straw, it is becoming 
more and more necessary for compost makers 
to get involved in at least monitoring the crop of 
each season. Data such as geographical area, 
rainfall, cultivar, irrigation information as well as 
harvesting and baling methods can be very valu-
able in assessing and projecting the future quality 
and quantity of straw. 

Wheat and mushroom farmers are diametrically 
opposed in terms of their requirement from the 
wheat plant. Wheat farmers want more in the ear 
and compost makers want more in the stalk. With 
advances in genetic engineering, fertigation and 

irrigation techniques, growth parameters and conditions are being tailored and fine tuned so as to reduce 
inputs, minimise waste (straw) and max-
imise yield that the compost maker’s raw 
materials are literally being taken out of 
production and the situation is only likely 
to get worse.

According to the South African Crop Es-
timate Committee the wheat production 
forecast for 2013 is 1.785 million tons, 
which is a 4.55% reduction from 2012 
and forms part of a visible trend of de-
cline in production. This alone is reason 
for concern but coupled with the fact 

South Africa Wheat Production by Year
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Tel. +31 (0)478-532244  
www.topterra.com    
info@topterra.com

On top of course

that cultivars with shorter stalks 
and less excess material are be-
ing used, particularly on irrigat-
ed land, it leaves the mushroom 
industry with a long term chal-
lenge. 

In addition, the use of more ef-
ficient machines such as axial 
flow combine harvesters are 
exacerbating the problem by 
generating an even shorter and 
poorer quality straw.

Another factor that could con-
tribute towards a shortage of 
straw is its use as a bio-fuel 
and in biomass power plants. 
This may be some time away 
in South Africa but as the 
country slowly aligns itself 
with international trends, it 
is a reality that will almost 
definitely manifest itself.

There is unfortunately very 
little the mushroom industry 
can do to influence these fac-
tors. Financially, the revenue 
generated through straw pro-
duction is relatively insignifi-
cant when compared to the 
grain price and its consump-
tion and thus the mushroom 
industry’s concerns will cer-
tainly fall on deaf ears.

The solution or evolution will 
have to come from within the 
industry itself and will be the 
result of adaptation, manipu-
lation and “out of the box” 
thinking
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SYLVAN CELEBRATES THE 40TH ANNIVERSARY OF ITS FRENCH 
PLANT “SOMYCEL” AND 
INVESTS IN A NEW STRAIN BREEDING LABORATORY
On October 4th 2013, Mark Snyder, President 
and CEO of Sylvan, Mel O’Rourke, European 
Managing Director and Peter Kucera, CFO of Syl-
van Europe joined the employees of Somycel, the 
group’s French factory, to celebrate its 40th an-
niversary. At the event it was also announced that 
Sylvan Inc. decided to invest a further €3 million 
in the expansion of its breeding laboratory at the 
Somycel facility in Langeais. The completion of 
the building is scheduled for June 2014 with an 
operational start in September 2014.The invest-
ment in a new facility and advanced equipment, 
particularly biology molecular tools, will double 
Sylvan’s crossing capacity and further enhances 
its commitment to Agaricus & Exotic mushroom 
breeding. 

The Somycel plant was built in Langeais in the Loire Valley in 1973. At this time the Loire Valley was the pre-
eminent European region for mushroom growing. The strategy of the company was to be close to their clients 
and to offer to the market the most modern, effective and efficient spawn facility. However, Somycel’s story 
goes back further in time, in 1944 the Guiochon family set up a mushroom spawn facility and mushroom 
growing in caves in Mesnil-le-Roi, Paris. 

In 1974, the Guiochon family sold the company to 
the Heinz–Perrier Group. Under the Heinz-Perrier 
Group Somycel extended its market presence out-
side France to other European territories, evolved 
its processes and products and put in place a 
structured quality management system. In 1991, 
Somycel was bought by Sylvan Inc., an Ameri-

can mushroom spawn 
producer since 1920. 
From 1993 to 1998, 
Sylvan continued to 
expand and grow its 
market share by build-
ing 4 spawn production 
plants in Europe (Hol-
land, Hungary, England 
and Ireland) and one 
in South Africa. Sylvan 
Inc. is now the world’s 
largest producer and 
distributor of mush-
room spawn with fa-
cilities in 17 locations 
serving 65 countries. 

Sylvan’s vision for the future emerges from the 
roots of its proud history and it will continue to 
strive for excellence in the advancement of its 
technology, products and commitment to custom-
er service.

     The symbolic laying of the first corner stone

 Mark Snyder, President 
and CEO of Sylvan
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IMPORTANT DATES ON THE MUSHROOM CALENDAR

DLV Plant Mushrooms - Short Course 
Composting and Tunnel Management 
31st March – 4th April 2014,
Horst, The Netherlands
www.dlvmushrooms.com

DLV Plant Mushrooms - 
Short Course Mushroom Growing
7th – 11th April 2014,
Horst, The Netherlands
www.dlvmushrooms.com
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8th International Conference on 
Mushroom Biology and Mushroom 
Products (8CMBMP)
19-22 November 2014,
New Delhi, India
icmbmp8.manjit@gmail.com  or
icmbmp8.secretariat@gmail.com
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Australian Mushroom Growers 
Association Conference
10 - 13 September 2014
Melbourne, Vicotoria SE
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2
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410th International Mycology Congress
Bankok, Thailand,
Dates and venue to be announced

TB
A



TH
E 

SP
A

W
N

 R
U

N
TH

E 
SP

A
W

N
 R

U
N

11DECEMBER 2013

MABU TECHNOLOGY PROJECT 
FUNDED BY TIA
Dr Linda Meyer 
MABU Casing Soils (Pty) Ltd

MABU Casing Soils has applied for Technology 
Development Funds from The Technology Inno-
vation Agency (TIA), principally to bridge the gap 
between University of Pretoria research and the 
commercialisation of an alternative casing soil. 
TIA’s core business objective is to support the 
development and commercialisation of competi-
tive technology-based services and products. The 
Agency uses primarily a South African science and 
technology base to develop new industries, create 
sustainable jobs and help diversify the economy. 
In a nutshell, TIA supports and enables technologi-
cal innovation to achieve socio-economic benefits for 
South Africa. TIA has subsequently granted substantial 
funds to MABU Casing Soils for development.  MABU is 
thankful for the inputs and assistance of the South African 
mushroom industry in the funding application process and upcoming trials. 

With TIA’s financial help MABU is now in the posi-
tion to make the step-up from small-scale process-
ing to larger volumes. The first step is processing 
and supplying substrate for commercial trials to 
five of South Africa’s biggest mushroom farms. 
These full-scale trials will commence early Janu-
ary 2014. It consists of six consecutive growing 
trials utilising full growing rooms on each farm and 
making use of either 100% pith casing or a 50:50 
mix with peat. MABU also supplies substrate to 
smaller growers on a regular basis.  
Currently, close to 1000 tons are processed at Sola 
Fidei Manufacturing near Secunda, whilst MABU’s 
own site is developed near Bapsfontein in Gau-
teng. As a start MABU aims to supply 15% of the 
SA market from the middle 2014.
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IN VITRO EFFICACY TESTING OF A DISINFECTANT 
AGAINST HYPOMYCES SPECIES CONIDIA SURVIVAL 
Alinesi Chakwiyaa, Elna van der Lindeb and Lise Korstena*
aDepartment of Microbiology and Plant Pathology, University of Pretoria, Lunnon street, Pretoria 0002
bBiosystematics Programme, Agricultural Research Council (ARC-PPRI), Private Bag X134, Pretoria, 0121

1.0 Abstract
Disinfectants are used in the food industry to clean surfaces and control microbial growth and proliferation. 
The use of  disinfectants in the food industry has recently had a wider application including unregistered use 
as a crop protectant. Nineteen Hypomyces isolates (previously classified as Cladobotryum species) associated 
with cobweb disease of Agaricus bisporus were obtained from the mushroom industry and used to test for 
disinfectant sensitivity. The conidia were subjected to eight different challenge concentrations of a commonly 
used and commercially available disinfectant (Des-O-Germ™ SP VEG) (50, 10, 2050,800, 1600, 2000, & 
4000ppm). Serial dilution of the conidia was also performed to determine the relationship between conidia 
concentration and the effectiveness of the disinfectant at different concentrations. Significant differences were 
observed between the effects of Des-O-Germ™ concentrations in the ranges 800 – 4000ppm compared to the 
control. The results also showed variations between conidia inoculum concentrations and sensitivity to disin-
fectant concentrations. Des-O-Germ™ effectiveness depends not only on concentration used but also on other 
factors such as inoculum concentration. It can be concluded that the recommended doses of Des-O-Germ™ 
have fungicidal effects on Hypomyces spp conidia at concentrations of up to 9 x 106 conidia/ml.
Keywords: Agaricus bisporus, Benzalkonium chloride, disease control, Polyhexamethylene biguanide, white 
button mushroom

2.0 Introduction
Mushrooms are susceptible to a range of pests and diseases that can cause serious crop losses if not effectively 
managed (Shamshad, 2010). Fletcher and Gaze (2008) reported that cobweb disease of Agaricus bisporus 
(Lange) Sing is caused by various different species of Hypomyces, with H. rosellus (Albertini & Schweintzi: 
Fries) Tulasne & Tulasne (syn C. dendroides (Bulliard: Fries) W. Gams & Hoozemans) and H. odoratus G. R. 
W Arnold (syn Cladobotryum mycophilum (Oudemans) W. Gams & Hoozemans) being encountered the most 
(Fletcher and Gaze 2008).

Successful control of pests and diseases at a mushroom farm requires a holistic disease management ap-
proach including strict farm hygiene and best practices (Fletcher et al 1989). During the commercial cultiva-
tion of white button and other mushrooms, disinfectants are commonly used in general hygiene procedures 
(Lelley 1987; Fletcher and Gaze 2008). As such, information on the efficacy and persistence of such disinfect-
ants are important from an overall hygiene management point of view (Lelley, 1987). Disinfectants are used 
to clean shelves, growing containers, machinery, other working surfaces, floors and walls and are commonly 
used in foot-dips (Lelley and Straetman 1986). In their 2002 report, Abosriwil and Clancy highlighted that 
disinfectants used in the mushroom industry were initially not developed for vegetable crops, but rather for 
use in the medical, veterinary and other agricultural fields. In the case of activity against fungi the efficacy of 
a disinfectant is usually tested against the elimination or inhibition of fungal conidia and mycelial fragment 
growth. Disinfectants may not be used directly on the crop since they are not pesticides and are non-specific in 
their action against microorganisms (Fletcher and Gaze, 2008). In order to register disinfectants for commer-
cial use, companies must provide scientific evidence of efficacy and scope. Standard methods set by the South 
African Bureau of Standards (SABS) such as SANS 636:2001, SANS 639:2001 and SANS 5160:2011/
EN1650:2008 are used to determine efficacy (https//www.sabs.co.za/content/uploads/files/02-09.pdf).

There are very few reports referring to experiments on the efficacy of disinfectants against fungal pathogens 
in the mushroom industry. For instance, Doyle et al (1995) reported the effectiveness of disinfectants in in-
hibiting the germination of conidia of pathogenic and weed moulds using various products. In their report, the 
conidia of Trichoderma harzianum Rifai type 2 (T. aggressivum) exhibited a high degree of tolerance, whereas 
that of H. rosellus were more susceptible. In another report, Guillaumes and Olivier (1981) in Abosriwil and 
Clancy (2002) reported a reduction in contamination of cave walls when the disinfectant D-39 (Phenylphenol 
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& chlorophenol salt) was applied against Pseudomonas sp. and Lecanicillium fungicola. Polyhexamethylene 
biguanide (PHMGH) is a cationic antimicrobial agent and its biocidal function is attributed to the ability of the 
positively charged molecules to bind rapidly to the cytoplasmic membrane and to the lipopolysaccharides and 
petidoglycan components of the cell wall. Oulè and colleagues in their 2008 research report stated that in 
bacteria PHMGH penetrates the cell envelope, attacks the cell wall and membrane resulting in tearing of the 
cell envelope and leaking of cytoplasmic contents, a characteristic shared with Benzalkonium. The guanidine 
derivates are attracted towards the negatively charged phosphate containing compounds causing complete 
loss of membrane function. 

Des-O-Germ™ SP VEG, a poly-hexamethylene biguanide (2% active ingredient) and Benzalkonium chloride 
(8% active ingredient) disinfectant, was introduced to the South Africa mushroom industry in 2003. Currently 
around 60% of mushroom farmers in the country use this disinfectant (personal communication - Dr. M. van 
Greuning – Nov 2013). For this reason and in the light of general concern over possible resistance develop-
ment, it was thought important to test the commercially used product for efficacy against fungal spores. 
Therefore, the aim of this study was to evaluate the effectiveness of the disinfectant Des-O-Germ™ against 
Hypomyces species. To achieve this, the study’s objectives were to determine:

 I. Effect of various concentrations of Des-O-Germ™ on survival  of conidia;
 II. Effect of different conidia concentrations on efficacy of disinfectant in effective inhibition of   
  conidia growth.

3.0 Materials and methods

3.1 Disinfectant – Des-O-Germ™ SP VEG
Des-O-Germ™ was provided by Sylvan Africa (Pty) Ltd, Centurion, the official distributor of the product to the 
mushroom industry, on behalf of Des-O-Germ (Pty) Ltd.  

3.2 Fungal isolates
Nineteen Hypomyces isolates associated with cobweb disease of white button mushrooms, isolated from dif-
ferent mushroom farms or from other researchers, were used in this study. These isolates were either received 
as samples of infected casing or mushrooms, or as cultures on agar slants or plates from scientists. All isolates 
were cultured on malt extract agar (MEA) (Merck, Johannesburg) followed by single conidia isolation to obtain 
pure cultures. Five plates per isolate for each experiment were inoculated with a 5mm mycelium agar disc 
inverted in the centre of an MEA plate and incubated at 25°C for 96 hours.

3.3 In vitro evaluation
3.3.1 Effect of different concentrations of Des-O-Germ™ on conidia survival
To test for the efficacy of different Des-O-Germ™ concentrations on the survival of conidia of Hypomyces spp., 
eight challenge concentrations were prepared. The recommended concentration of 200ml/100L (2000ppm) 
was used as the reference concentration. Other concentrations of 5, 10, 20, 50, 800, 1600 and 4000ppm 
were used to determine the lethal lower and higher concentration of the disinfectant.

Conidia suspensions were prepared from pure cultures under aseptic conditions after 96 hours of growth under 
aseptic conditions. Total viable counts were determined using the haemocytometer. A 0.1ml of the suspension 
was surface plated on MEA. Five replicates per Des-O-Germ™ concentration were made. Sterile distilled water 
was used as a control. Inoculated plates were incubated at 25°C for 72 hours before counting the colony form-
ing units (CFU). The experiment was repeated and the results from both trials were analysed separately.

3.3.2 Effect of different conidia concentrations 
In determining the survival of the different conidia concentrations, a dilution series ranging from 100 – 10-3 at 
the same challenging Des-O-Germ™ concentration was prepared from the pure pathogen cultures. Distilled 
water was used as a control. A conidia suspension was made as described before followed by incubation for 
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18-24 hours in the dark at room temperature. From each dilution, 0.1ml per pathogen isolate was surface 
plated on five MEA plates as described above. The inoculated plates were incubated at 25°C for 72 hours 
before counting the CFUs. This experiment was also repeated and its results analysed separately.

3.4 Statistical analysis
Data were analysed using the Statistical Analysis System (SAS/STAT mainframe Version 7 ed. 1987, SAS 
Institute, Cary NC). Data were statistically analysed by analysis of variance, and means were separated using 
Duncan’s multiple range test at 5% probability level.

4.0 Results and Discussion
4.1 Effect of different concentrations 
Conidial growth was not observed at the concentrations 800 - 4000ppm tested. Conidia concentrations of 106/
ml exposed to disinfectant could not survive after 18 – 24 hours of incubation. At a concentration of 2000ppm 
Des-O-Germ™, an average of 5.1 x 106 CFU/ml conidia could not survive. As expected, a large number of co-
nidia survived from the distilled water used as control. It could be concluded that, at the recommended dose and 
slightly lower/higher, 
the disinfectant ef-
fectively killed co-
nidia of Hypomyces 
species. Table 1 
shows the average 
concentrations of co-
nidia that survived 
exposure in distilled 
water (CC) and differ-
ent concentrations of 
Des-O-Germ™ (C800, 
C1600, C2000, C4000).

CC 7.0 X 106 1.6 x 105

C800 6.4 X 106 <1
C1600 5.9 X 106 <1
C2000 5.1 X 106 <1
C4000 5.8 X 106 <1

a Means = <1 indicate no growth 
b C c - distilled water only (control), C 800- , C 1600- , C 2000-  and C 4000-  higher disinfectant 
concentrations used on all isolates.

Table 1
 Effect of Des-O-Germ™ concentration on survival of Hypomyces species conidia

Des-O-Germ™ concentration 
(ppm)

Average conidia 
exposed/ml

Overall mean (conidial survival) 
(CFU) 72 hrs
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4.2 Effect of different conidia concentrations 
Eight different challenge concentrations of Des-O-Germ™ were used to test the disinfectant efficacy against co-
nidia of several Hypomyces spp isolates associated with cobweb disease of A. bisporus. Only two isolates (AL1 
and P1) showed significant differences when exposed to lower than the recommended Des-O-Germ™ concen-
tration. In Trial 2, isolate AL1 showed a significant decrease in viability when 50ppm was used in comparison 
to 10 and 20ppm; thus less pathogen conidia were able to grow when exposed to 50ppm than on the former 
concentrations. In Trial 1, isolate P1 showed relatively less significant differences between concentrations of 5 
and 10ppm when compared with that of 20ppm. Less conidia grew at 20ppm than on either of the two former 
concentrations. For isolate P1, the optimal (effective) disinfectant concentration was 20mg/ for the first trial. 
However, compared with the second trial, the difference was insignificant. For isolates CS21-3, De1 and N22-

6, complete eradication was 
achieved at 20, 10 and 50ppm 
concentration of disinfectant 
respectively. Figures 1 and 2 
show a summary of results ob-
tained for a selected number of 
isolates that were exposed to 
lower concentrations of Des-O-
Germ™.

Successful control using a dis-
infectant depends on various 
attributes, such as the nature of 
the product (chlorine, alcohol, 
phenols, surfactants etc.), con-
centration of disinfectant used 
and exposure time (Fletcher 
and Gaze, 2008). The signifi-
cant differences between con-
centrations 5 – 50ppm and the 
0% conidium growth in concen-
trations 800 – 4000ppm are in 
accordance with the expecta-
tion of disinfectant use. Effec-
tive exposure time was fixed to 
simulate the time of exposure 
to Des-O-Germ™ in practice. 
Usually, surfaces (walls, floors, 
etc) are washed down and left 
overnight (18-24 hours) before 
the introduction of a new crop 
(Gauteng Mushroom Grower, 
Garikayi Dzingirayi – Personal 
Communication, 2012).

The use of Des-O-Germ™ at the 
recommended or higher con-

centrations used in this experiment was lethal on conidia of Hypomyces species, regardless of conidia concen-
tration. According to Maris (1995), lethality is the desired effect of any disinfectant, the characteristics that 
Des-O-Germ™ expresses against Hypomyces conidia, though different concentrations are used depending on 
the level of contamination. To achieve best results the dose should be used as indicated on the label. Fletcher 
and Gaze (2008) stated that the use of disinfectants should aim to minimise the population of pathogens with 
continuous use leading to reduced risk of serious on-farm disease outbreaks.
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Figure 1: Effect of lower concentration of Des-O-Germ and the number of colony 
forming units (CFU) recovered after 72 hours of incubation for the first trial. 

Error bars with 5% value for each concentration.

Effectiveness of lower concentrations of Des-O-Germ™in inhibiting 
conidia germination of Hypomyces isolates
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Figure 2: Effect of lower concentration of Des-O-Germ and the number of colony 
forming units (CFU) recovered after 72 hours of incubation for trial two. 

Error bars with 5% value for each concentration.



TH
E 

SP
A

W
N

 R
U

N
TH

E 
SP

A
W

N
 R

U
N

16DECEMBER 2013

There were signifi-
cant differences be-
tween the effects of 
conidia concentra-
tion on the efficacy of 
lower concentrations 
of Des-O-Germ™. Al-
though there were no 
significant differences 
between D0 and D-1 
for both trials, these 
two dilutions were 
significantly differ-
ent from D-2 and D-3. 

This means that, a higher number of conidia survived in the former two dilutions than in the latter two (10-6 
& 10-5, and 10-4 & 10-3 respectively). Results also showed that conidia concentration affects the efficacy of 
Des-O-Germ™ when a lower than recommended concentration is used. Trial 2 of the experiment did not show 
a significant difference between dilutions D-2 and D-3 while the difference between D0/D-1 with either D-2/D-3 
remained significant. This means that the number of conidia that survived in D-2 and D-3 were not significantly 
different. 

5.0 Conclusion
Disinfectants generally have a very broad spectrum of activity (Fletcher and Gaze 2008). These agents can 
act on microorganisms in two different ways: inhibition of growth (bacteriostatic, fungistatic) or lethal action 
(bactericidal, fungicidal and viricidal). Concentrations of 800 – 4000ppm of Des-O-Germ™ gave a 100% 
mortality of up to 9.0 x 106 CFU of conidia of Hypomyces species associated with cobweb disease of Agaricus 
bisporus. In situations where the conidia concentration is low, lower concentrations of the disinfectant could 
kill some conidia but not all. From the observed results it can be concluded that much lower concentrations 
should be avoided as they do not have the desired lethal effect on Hypomyces spp conidia. As with antibiotics, 
the use of biocides at sub-inhibitory/lethal concentrations can potentially result in resistant strains and should 
therefore be used at recommended dilutions and extended contact time to ensure effective disinfection. 

While resistance is rarely linked to disinfectant usage at low concentrations, a report in the medical industry 
by McCay and others (2010) suggested that when used in less than lethal concentrations, benzalkonium 
chloride solutions could result in increased resistance to Psedomonas aeruginosa. Langsrud and colleagues 
(2003) also reported that Pseudomonas aeruginosa developed resistance to QACs after continuous exposure 
to the disinfectant. Finally, it can be concluded that according to our findings the use of the disinfectant tested 
at the recommended concentration had a fungicidal effect against Hypomyces spp conidia at concentrations 
up to 9 x 106 conidia/ml.
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MUSHROOMS NOW AT HOME EKASI
Riana Greenblo, Riana Breenblo Communications

SAMFA’s township initiative ran from May to November and we believe 
that substantial inroads were made into this exciting market.   It is com-
mon cause that mushrooms in new consumer communities are not seen 
as a valuable or essential part of the shopping basket or the dinner plate. 
However, the monthly promotions in a selection of shopping malls, have 
started changing perceptions and communicating the message of eating  
‘fresh cultivated mushrooms’.

Consumers affected over the period
• Shopping centres used: Chris Hani Mall (Vosloorus); Diepkloof Mall 

(Soweto); Protea Glen Mall (Soweto); Tsakane Mall (Brakpan)
• 9 weekends and a total of 18 days
• 6550 consumers tasted 
• 8000 recipe leaflets were distributed

The value of the promotions 
• The professional, yet consumer friendly, set up of the demonstration 

stations where the mushroom promoters cooked invited consumers to 
participate. 

• The displays of different cultivated mushrooms allowed consumers to 
‘touch, feel & smell’ mushrooms. 

• The choice of promoters – all of whom were young, energetic, knowl-
edgeable and fluent in different languages – was the key in communi-
cating SAMFA’s core messages. The team remained the same over the 
entire period 

• The small number of shopping centres utilised also led to shoppers 
becoming familiar with the team and participating and tasting more. 

• Free recipe leaflets allowed consumers to take material home for a 
better understanding of mushrooms and, for the more adventurous, an 
opportunity to make a mushroom dish at home.

Phenomenal Facebook
Although we reported on 
SAMFA’s Facebook page 
in the September issue of 
The Spawn Run, the ex-
traordinary growth during 
October and November 
warrants an update. The 
fan base at October 5 was 
6 814, moving to 8 709 
on October 31, 10 500 on 
November 10 and a whop-

ping 10 237 on November 20.  The growth is attributed to 
the Breast Cancer Awareness month mushroom campaign, the 
pink punnet campaign as well as a Facebook ad campaign.

Media send-outs
Fresh email designs with a focus on food bloggers, the latest 
most important social media influencers, are yielding great re-
sults with increased mushroom on-line visibility. 
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OCTOBER/NOVEMBER 
MEDIA COVERAGE 
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1. How did you get into Mushrooms?  
 Andy Nisbet and Roddy Cairns hired me for 

a trainee grower job.

2. How many years have you been in Mush-
rooms? 

 Just over 20 years

3. What has been the highlight of your ca-
reer? 

 Taking the risk of being on my own.

4. What makes you good at your job? 
 You plan and think about things, but you 

must put in hours.

5. What hobbies do you have? 
 Hiking (local) and a bit of travelling.

6. What is your biggest flaw? 
 Empathy.

7. As a child, what did you want to be when 
you grew up? 

 It was an ever moving target - a teacher, 
then engineer, then … now I know this is 
a job for the ADHA/ADD kids… There is 
always change in what I am doing every 
hour or two.

8. What have you learned the hard way? 
 In mushrooms, whichever way you take, 

you always pay, there are no short cuts.

9. What do you feel is your greatest achieve-
ment in life? 

 My faith.

10. If budget was unlimited what would you 
buy for the farm that you work on? 

 Automatic controls

11. Whom do you admire the most and why? 
 My mother, for her resilience and support 

from the little she had.  Richard CN Bran-
son, successful but still humble and has 
humility.

12. If you had a tattoo what would it be of, or 
if you do what is it? 

 I do not tattoo.

13. What are you addicted to? 
 Work.

14. Do you have a nickname and if so what is 
it and why? 

 Mlungu (not in literal sense), but meaning 
boss.

15. What is your favourite movie? 
 Louis Giglio and Ricky Warren’s DVDs.

16. What cheers you up the most? 
 Home with my wife and kids, and being in 

church.

17. If you could do or be anything, what would 
it be? 

 Just me.

18. What are you most terrified of? 
 Failure, fall 6 times but rise 7 times.

19. What is your favourite type of music? 
 Jazz, Gospel, Afro.

20. What is the best life advice you have been 
given? 

 Do NOTHING, and you will never make a 
mistake.

20 QUESTIONS WITH PETER NYATHI
TITLE: FOUNDER & MANAGING DIRECTOR - TROPICAL MUSHROOMS
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