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At first disinfection , 
then production!  

� Fight against plant pathogens for example:     
Bacteria, 

����
Fungi (and their duration forms), 
Viruses and Viroids

� Demand of Registration as
Plant Protection Product
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Disinfectants
how to evaluate?
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The right way to test disinfectants
BBA-guideline 16-4

� test organism (standard)
� Xanthomonas campestris pv. pelargonii
� Phytophthora spp.
� Thielaviopsis basicola
� Cylindrocladium spp.
� Fusarium oxysporum

� lab test
(with and without dirt load)

Cylindrocladium

For testing practicale conditions as 
good as possible, nylon germ 
carriers are contaminated with fungi.
Afterwards they store so long, until all 
forms have built, including spores 

� bactericidal activity (suspension test)

� fungicidal activity (carrier test)

� in practice
(with susceptible test plants)

� disinfection of knives

� dipping pots, trays etc.

� application on standing grounds  (e.g. capillary mats)

� gaseous phase (lettuce, Begonia semperflorens etc.)

testing the gaseous phase

The disinfectant is placed on a dish under a glass. Also a sensitive plant 
culture is placed beside, to show, if the product has a gas phase.

forms have built, including spores 
and duration forms
If completed it will be disinfected.
So the product has to show all it‘s 
power of effectiveness.
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Survival of test germs (number germ carriers with growth of fungi after treatment)

conc. Phytophthora Rhizoctonia Thielaviopsis Fusarium s olani Cylindrocladium

[%] cinnamomi basicola var. coeruleum scoparium

without peat load
1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h

0,50 0 0 0 1 0 0 3 3 0 �	����
��
 2 1 0
1,00 0 0 0 1 0 0 3 0 0 0 0 0 2 0 0
2,00 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0

<�������	�������"����� ��	:�11;	<���
��� I � ��������	�����

2,00 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
with peat load

1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h

0,50 0 0 0 1 0 0 3 3 0 �	����
��
 2 1 0
1,00 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
2,00 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0

0  = complete effectiveness (n = 3)

2������	��	"����	J �
���
����
�	���
��

Recommendation: 2 % and 4 hours
At this concentration and exposure time all fungi ( including the most 
resistent fungi) and their duration forms are kille d, also with load of
dirtyness.
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<�������	�������"����� ��	:�11;	<���
��� I � ��������	�����

Survival of test germs (number germ carriers with growth of fungi after treatment)

conc. Botrytis cinerea Helminthosporium Alternaria sp. Mucor sp. Colleto-

[%] test 01 solani trichum sp.

wihtout peat load
1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h

0,50 0 0 0 �	����
��
 3 3 0 3 3 3 3 2 0
1,00 0 0 0 0 0 0 3 0 0 3 2 3 2 0 0
2,00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 02,00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

with peat load
1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h 1 h 4 h 16 h

0,50 3 0 0 �	����
��
 3 3 0 3 3 3 3 3 0
1,00 0 0 0 0 0 0 3 0 0 3 3 3 3 0 0
2,00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0  = complete effectiveness (n = 3)

2������	��	"����	J �
���
����
�	���
��
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�
�6	��� 5=	��� A=	��� 6	��� �6	��� 5=	��� �6	��� 5=	��� A=	� �� �	��� #	��� 5	��� �	��� #	��� 5	���

=�#6 �+�+ �+�+ �+�+ ; ; ; ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+
=�6= �+�+ �+�+ �+�+ ; ; ; ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+

Survival of test germs (number germ carriers with growth of bacteria after treatment)

=�6= �+�+ �+�+ �+�+ ; ; ; ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+
��== ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
#�== ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+ ; ; ; ; ; ;


���	��
�	��
�
�6	��� 5=	��� A=	��� 6	��� �6	��� 5=	��� �6	��� 5=	��� A=	� �� �	��� #	��� 5	��� �	��� #	��� 5	���

=�#6 �+�+ �+�+ �+�+ ; ; ; ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+
=�6= �+�+ �+�+ �+�+ ; ; ; ; ; ; �+�+ �+�+ �+�+ �+�+ �+�+ �+�+
��== �+�+ �+�+ �+�+ ; ; ; ; ; ; ; ; ; ; ; ;
#�== �+�+ �+�+ �+�+ �+�+ �+�+ �+�+ �+�+ �+�+ �+�+ ; ; ; ; ; ;

���
�	����L��
��
	�	��


�+�+�L��	����
��
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Disinfectants – active ingredients
in horticulture

compound main indication handicap
� Alcohol 
��+�+�%����	��E;�C ����+�

��
�������	��	��,��)�
�.#�

�!!����

���#�/	�,���������
��.����������
������+�
1	�������������
��)���
�
T

� Peroxis and other oxidants 
�'#
�	����!��	-�
� ��������������
 �
�	��

����!���������������+�

��
�������	��	�����
�
������
 �

���
��������
 ��U��!���� ����+

"#��	�
���	�
�	���	�������������
���
�
�������)���

+�������	��/����!������
����
�.#�
�		
��������)��#+��������������
�� ��	�����	��	��
4	�,��
T�K����
�)��
!�������
����+

� Halogenes 
�$��	����: �K	
���: ��
�"�	����:�	�!	��

�

��
�������	������	
!���� ��#�	�	-����#�)�!	���!�
�+� ������
�����
T�
H�
����	�
���	�
�	���	�������������
���
�
�������)���

+�������	��/����!������
����
�.#�
�		
��������)��#+��		
��������)��#+�

� Aldehydes 
�&	����
��#
� ������	����
��#
� �
��������
��#
�����+�

��
�������	�������������	�
�
 ��#�	�	-����#�)�!	���! �
�+�������
�����
T�
��	�����	��	��4	�,��
T�$�����	�����T

� Quatanery ammonia compounds
�"������	�������	��
 ���,#��������#���+ ����+�

��
�������	������		
���
�
��# %������)�������
��.��� �����
���
��������
+�
��#�	�	-����#�����	������/����!�������������+

� Phenols 
��+�+�A:����#�!���	� �?:$��	�	:D:!���	��

��
�������	�������������	�
�
�
��
�����	
!����

��#�	�	-����#�)�!	���!�
�+�
������
�����
T�

� Didecyl-dimethylammoniachlorid
M&ENNO™ TER forte with 
registrations

��
�������	�����'	������������	��
�
��	�����
�
������
 �
���
����
����
 �!	�
 �,��)�
 ��U��!���� �
���+

%������)��.��������
 ��������
�������
����

���.����	��
� �������
���
����.���
+
��#�	�	-����#����
�������	������/����!�����
��������+

� Benzoic-acid 
MENNO Florades™ with 
registrations

��
�������	�����'	������������	��
�
��	�����
�
������
 �
���
����
����
 �!	�
 �,��)�
 ��U��!���� �
���+

%������)�������
��)���
�
 �)��	�

 �.����������
�
������������
����
���.����	��
�+
%-��!��	������		
�!������	�������+
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What should be disinfected ?

dip-disinfection
� pots, 

containers, 
trays etc.

� clay

drench-disinfection
� greenhouse structures

� glass
� path ways
� metal constructions etc.

standing grounds

Continously
preventive and repeated 
and particularly after 
symptoms

Everything
equipment, tyres, glass -� polypropylen

� polyethylen
� styrofoam
� wood etc. 

� tools
� knives
� machinery
� pushcarts 
� grids
� sticks etc..

� standing grounds
� concrete
� irrigation mats
� aluminum
� plastic (sheets, fabric) etc.

special applications
� hands, feet etc.
� seed, plants

equipment, tyres, glass -
and carrier construc-
tions, watering systems, 
ventilatiors,...

Completely
all areas and surfaces,...

Thouroughly
avoid dilution by „rest“ 
water in concrete and 
mats,...
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Activity Decreasing Factors
different for various fields of application

� pathogen (e.g. resting spores)

� min. exposition time

� min. concentration� min. concentration

� dirt load, algae etc.

� plant debris

� pH

� temperature

� other
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Application technique
With hi gh pressure washer or fertiliser mixer
� self mixed solution (in a big container or 200 l barrel)

With the MENNO ™ disinfectant a pplicator
� for connection on a hose with a snap connector
� for automaticly exact dosage of disinfection-concentrate
� foam - as a spray control – checking surfaces have been treated� foam - as a spray control – checking surfaces have been treated
� foam - to guarantee longer reaction times

��
	��	��
������
���,�����

 �!��
������+�+�.	-�
 � ���#
 �!	�
 +++�����+�
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Investigations on virus transmission of Pepino 
mosaic virus (PepMV) – Poster 1st of 3

Investigations Investigations 
on virus transmission ofon virus transmission of
Pepino mosaic virus (PepMV)Pepino mosaic virus (PepMV)
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Investigations on virus transmission of Pepino 
mosaic virus (PepMV) – Poster 2nd of 3
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Investigations on virus transmission of Pepino 
mosaic virus (PepMV) – Poster 3rd of 3
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Effectiveness against Pepino mosaic virus 
(PepMV)

HUMBOLDT -UNIVERSITÄT ZU BERLIN, 

First symptoms of infection     - course of disease     - consequence 

HUMBOLDT -UNIVERSITÄT ZU BERLIN, 
FACULTY OF AGRICULTURE AND HORTICULTURE
Institute for Horticultural Sciences, Special Field Phytomedicine
Direction: Prof. Dr. C. Büttner, Expertise dated from 02.05.00
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Effectiveness against Odontoglossum ringspot virus, 

ORSV and Cymbidium mosaic virus, CyMV

+       : complete virus inactivation

- : no virus inactivation

+/- : incomplete virus inactivation (reduction of virus titer)

C����
��������
Concentration of MENNO Florades for dipping knives

0 % 1 % 2 % 3 % 4 % 5 % 6 % 8 % 10 
%

30 sec. - - + /- + + + + + +
1 min. - - + /- + + + + + +
2 min. - - + /- + + + + + +
4 min. - - + /- + + + + + +4 min. - - + /- + + + + + +
5 min. - - + /- + + + + + +
6 min. - - + /- + + + + + +
10 min. - - + /- + + + + + +
30 min. - - + + + + + + +

C����
��������
Concentration of MENNO Florades for standing areas / hard surfaces

0 % 1 % 2 % 3 % 4 % 5 % 6 % 8 % 10 
%

30 min. - - + /- + + + + + +

1 h. - - + /- + + + + + +

4 h. - - + /- + + + + + +

8 h. - - + /- + + + + + +

12 h. - - + /- + + + + + +

14 h. - - + + + + + + +
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Disinfecting Knives with MENNO Florades™

- Xanthomonas campestris pv. pelargonii -

method: 
1. dipping of contaminated knives for 2 minutes
2. cutting of healthy, vigorous plants (geraniums)
3. samples tested on special agar plates after 5 or 7 weeks

treatment
Xcp-positive

(n=100)
trial 1 trial 2

control "healthy"  (untreated, not contaminated) 0 0
untreated (contaminated) 32 92
ethanol  (70%; contaminated) 0 0
MENNO Florades  (1,5%; contaminated) 0 1
MENNO Florades  (3 %; contaminated) 0 1

� But, Alcohol is not effective against viruses
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Disinfecting Knives with MENNO Florades™

- Tobacco mosaic virus -

TMV

diseased tobacco plants (max. 10)

method: 
1. dipping of contaminated knives for 3 minutes
2. cutting of healthy, vigorous plants (tobacco)
3. disease assessment after 3 weeks or ELISA

reference: expertise Dr.  M. Wölk

treatment concentration
- 1 % 2 % 4 %

MMEENNNNOO  FFlloorraaddeess -- 22 33 00

M&ENNO TER forte - 10 10 10

Sanosil - 10 10 9

flaming 0 - - -

control (water) 10 - - -

diseased tobacco plants (max. 10)
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Disinfecting Hands with MENNO Florades™

- Xanthomonas campestris pv. pelargonii -

6-50

>50

80

90

100

severity of contamination per finger 
(frequency classes in %)

0

1-5

6-50

0

10

20

30

40

50

60

70

control ethanol (70 %) MENNO
Florades (1%)

MENNO
Florades (2%)

MENNO
Florades (3%)

MFD (3%) in
ethanol

> 50

 6-50

 1-5

0

exposure time
5 seconds
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Spray Disinfection of Trays in Al-Frames
Fusarium oxysporum f.sp. cyclaminis

b

a c

d
e

a) tray - inside

b) frame - outside

1

2 3

3x measuring areas for repetition  

b) frame - outside

c) frame - middle

d) frame - inside

e) hollow girder

position of 
germ carriers

material: Nylon 
contaminated 
with fungi and 
their spores
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Position of Germ Carriers
Fusarium oxysporum f.sp. cyclaminis

a) tray - inside

b) Al-frame - outside

c) Al-frame - middle

d) Al-frame - inside

e) Al -girder b, c, de) Al -girder

a

b, c, d

e
placed inside
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Spray Disinfection of Trays in Al-Frames
Fusarium oxysporum f.sp. cyclaminis

fungal growth *)

wash disinfection a b c d e

water no 3/3/3 3/3/3 3/3/3 3/3/3 3/3

water MENNO-Florades 2 % 0/0/1 0/0/0 0/0/0 0/0/(1) 2/2

detergent no 2/2/3 3/2/2 2/2/3 2/3/3 3/3

*) 
0 = no growth
1 = low growth
2 = medium growth
3 = heavy growth

a) tray - inside

b) frame - outside

c) frame - middle

d) frame - middle

e) hollow girder (placed inside)

detergent MENNO-Florades 2 % 1/0/0 0/0/0 2/0/1 1/0/0 3/2

detergent = 
alcaline solution

MENNO-Florades = 
acid character

Explantion:
e is showing no germ reduction, because the nylon germ carrier was placed inside the hollow girger and the solutions can not reach 

the germ carrier.
The application of water and MENNO-Florades (line 2) is showing a nearly 100 % reduction of germs.
The combination of the alcaline detergent and MENNO-Florades (line 4) is less effective, because the wet alcaline rest-water is 

neutralizing the acid character of MENNO-Florades. 
Consequence: the detergent must dry totally before applicating the disinfectant.
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efficiency (%)
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Spraying Plants with MENNO Florades™

Xanthomonas campestris pv. pelargonii on the plant surface
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1% 2% 3% 1 % prophylactic

V9801PEL01

V9801PEL02

V9801PEL03

concentration

3 experiments
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efficiency (%)

Spraying Plants with MENNO Florades™

Xanthomonas campestris pv. begoniae on the plant surface
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day 0 day 1 day 3 day 6 day 9

1 % M-Florades
2 % M-Florades
3 % M-Florades

days after treatment
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Begonia leaf and stalk bacteriosis destruction 
(Xanthomonas campestris pv. begoniae) on Begonia
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Phytotoxicity of MENNO Florades™

after spray application on geraniums

3 %

2 %
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Phytotoxicity of MENNO Florades™

after spray application on begonias

1 %
3 %

3 %

1 %
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3,5

4,0

4,5

5,0

pH
-v

al
ue

MENNO Florades™

monitoring of pH-value in immersion solutions!

2,0

2,5

3,0

3,5

5,8 °dKH 11,7 °dKH 23,4 °dKH

carbonate hardness

pH
-v

al
ue

 1 %

 2 %

 3 %

helpful tipp: use rain water for immersion-/dippingsolutions, reduce the volume of product 
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Biocidal Activity of Organic Acids 
Impact of pH

decreasing
biocidal
activity
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pKa

acc. HUGO & RUSSELL; 1992
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Erst desinfizieren, dann produzieren!

47;�
At first disinfection, 
then production !

MENNO Florades �

Pesticide for disinfection
against bacteria, fungi (and their persistent forms), 
coated and uncoated viruses und viroid‘s


