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MICROBIAL PRODUCTS AND ALTERNATIVE
PRODUCT

Basic substances -

e The EU’s list of basic substances, e.qg. baking powder, lecithin, does not require specific
GEP trials; however, documentation from peer-review papers, etc. may support an
application.

Low risk substances

* An active substance can be approved as a low-risk substances if it, in addition to the
reqular approval criteria, meets the low-risk criteria specified in Annex I, point 5 of
Requlation (EC) 1107/2009

» Low-risk products should be preferred to manage pests because the fit into IPM
programmes (IPM principle # 5)

e Longer approval time, better data protection, fast track procedure

AARHUS LISE NISTRUP J@RGENSEN
/\I UNIVERSITY ‘FLAKKEBJERG

DEPARTMENT OF AGROECOLOGY




BASIC SUBSTANCES

Basisstoffer godkendt pr. 19.02.2019

HortiAdvice patager sig intet ansvar for oversigten

Stof Afgrode Skadevolder Dosering Antal behandlinger og behand- | Tidspunkt Kommentarer
lingsfrist
Natriumbicarbonat Grontsager (F og V) Meldug 2-5 kg/ha BBCH 12-89 For at undga skader an-
Natron Max 1 % oplesning befales det at afprave
E’ Beer (F og V) Meldug 2-5 kg/ha BBCH 12-89 forskellige koncentratio-
Max 1 % oplgsning Max 8 gange med 10 dages in- ner af produktet pa et
Vin Meldug 2,5-5 kg/ha terval. Sprgjtefrist 1 dag. BBCH 12-89 mindre areal forste gang
Max. 2 % opl@sning det anvendes.
Able Skurv 2,5-5 keg/ha BBCH 10-85

Max. 1 % oplasning

Hestet frugt, a=ble, kir-

Penicillium lagersvampe

1-4 % oplasning

1-2 gange med 10 dages inter-

Post harvest behandling ved

sebaer val. dypning eller overfladebe-
Behandlingsfrist 1 dag. handling
Prydplanter (F og V) Meldug 2-5 kg/ha Max & gange med 10 dages in- BBCH 12-89
Max 1 % oplesning terval. Sprejtefrist 1 dag.
Potteplanter (V) Lungemos (grent lav og 122 kg/ha 1 behandling Post emergence ved direkte

frugt legemer)

behandling med pulver

Calciumhydroxid — laesket

kalk

&

Kernefrugt (F)

Frugttraeskraeft

Sprinkler: 25-50 kg/ha

Max. 7 gange med 5-14 dages
interval

Kernefrugt og stenfrugt

(F)

Frugttraeskreeft og andre
sygdomme

Sprajtning: 15-25 kg/ha

Fra bladfald til ultimo de-
cember

Pletbehandling ved pasma-

ring

1-2 gange

| vinterdvale ved beskaering
eller sarbehandling

Calciumhydroxid star pa
okologilisten

Chitosan hydrochloride

&)

AARHUS

/v

Frugt og baer (F og V)

Gronsager (F og V)

Krydderurter (F og V)

Korn

Foderafgrader

Korn

UNIVERSITY

Kartnflar

DEPARTMENT OF AGROECOLOGY

Induceret resistens mod
svampe og bakterier

0,1-0,8 kg/ha

4-8 gange med 2 ugers interval
Ingen behandlingsfrist

0,1-0,4 kg/ha

Fra udvikling af 1. blad/ud-
spring til afsluttet blom-
string

0,5-1,0 kg/1000 L vand

1 sprejtning/dypning af sasaed,

lmaaalartaflar allar fra

LISE NISTRUP JORGENSEN
FLAKKEBJERG

For saning

Ear lononing

100 % chitosan hydro-
chloride
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HISTORICAL DEVELOPMENT OF PESTICIDES

Blastensvaeske (mod stinkbrand) naevnt f@grste gang i 1893 1910-1937
Bordeauxvaeske (mod kartoffelskimmel), anbefalet af E. Rostrup fra 1909
Karbolineum (frugttraes impraegnering) anbefalet af S. Rostrup fra 1909
Kvassia (afkog til bladlus) anbefalet af S. Rostrup fra 1907
Tobaksekstrakt (Skadedyr, sygdomme) anbefalet af S. Rostrup fra 1904
Nikotin (Skadedyr)

Svovl (mod bl.a. ebleskurv)

Blyarsenat, Taftalin, (mod larver og andre skadedyr) 1913-37
Pyrethrum (Dufours veeske) (skadedyrsmiddel) 1919-37
Uspulum (fgrste kviksplvmiddel til afsvampning) 1927-37

Salicylsyre ( fungicid til forskellige afgrgder)
Carbokrimp (desinfektion og skadedyrsmidler) tcnoler og naftalener

/ AARHUS LISE NISTRUP JORGENSEN
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EU’S IPM CONCEPT

The prevention and/or suppression of harmful organisms should be supported using
different options (rotations, cultivations, resistant cultivars, balanced fertilization,
adjusted sowing dates etc)

/v

2.  Harmful organisms must be monitored by adequate methods and tools

3.  Use thresholds before the use of PPP are considered

4, gﬁgga%?ﬁgiﬁé%%icol, physical and other non-chemical methods must be prefered to
5.  Pesticides should be specific and least harmful

6. Pesticide use should be kept as low as possible (reduced rates, spot application etc)

/. Anti-resistant strategies should be applied

8.  The results from the use of PPP should be checked following applications.

AARHUS
UNIVERSITY

DEPARTMENT OF
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Healthy Plant Pathogens attack Diseased plant Hyperparasitism
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DIFFERENT TEST SYSTEMS FOR EFFICACY EVALUATION
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Efficacy evaluation

04 Virkemade og virkningsspektrum

Cedomon er et biologisk bejdsemiddel. Produktet forebygger svampesygdomme ved, at aktivstoffet,
bakterien Pseudomonas chlororaphis, sandsynligvis konkurrerer med svampesygdomme om plads og
neering pa frget og inducerer en resistensreaktion i planten. Bakterierne producerer ogsa sma
meangder svampedrabende stof. Pa den behandlede sasaed ligger bakterierne i dvale. Nar sasgeden
spirer aktiveres bakterierne og er aktive pa rgdder til og med 5-bladsstadiet. Behandlet sésae;Wan
lagres med bibeholdt effekt i op til 1 ar.

05 Afgrgder og dosering

Afgrgde Skadeggrere Anvendelsesomrade Dosering
Byg Stribesyge (Drechslera Bejdsning 7,5 mL/kg
graminea)

Bygbladplet (Drechslera
teres)

Cedomon har en moderat virkning over for stribesyge og en middelgod virkning over for bygbladplet.

Cedomon ma kun anvendes i certificeret sasad C2. | gkologisk sasaed, dog ogsd i C1, og kun hvis
forekomst af stribesyge/bygbladplet er under 15 % i pageeldende parti. Hvis der alene forekommer
bygbladplet, ma Cedomon kun anvendes i partier, der har under 45% angreb.

Approved 2004

CEDOMON®

Pseudomonas chlororaphis - root bacterium isolated

from Crowberries in Sweden (MA342)

PYRNGR PYRNTE

% control no of trials % control no of trials
DK 84-85 4 74 3
Sweden 96-99 3 88-91 32
Sweden diverse phd 87 21 94 30
Finland 76 1
Tyskland/UK 60-76 6
Austria 57-100 2 77-86 3
Reference product 98-100 98-100

LISE NISTRUP JORGENSEN
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CONTROL OF POWDERY MILDEW IN
CEREALS USING SERENADE ASO

Biological Control 139 (2019) 104067

Tested in wheat, barley, triticale and
oat

Contents lists available at ScienceDirect

Biological
Control

Biological Control

Control levels in the range of 25-65%
has been achieved.

journal homepage: www.elsevier.com/locate/ybcon

No clear dose response - testing 1-8 Control of powdery mildew (Blumeria graminis spp.) in cereals by
I/ha Serenade®ASO (Bacillus amyloliquefaciens (former subtilis) strain QST 713) &&=

Niels Matzen*, Thies Marten Heick, Lise Nistrup Jergensen

The effect is not very long lasting Deparinentof Agroceley, Aarhus Universiy Habkebir, 200 Sagle, Demark

Control was inferior to Proline

Keywords: Powdery mildew (Blumeria graminis f.sp. tritici, £.sp. hordei, £.5p. avenae) is an important disease in cereal crops

. . Biopesticide causing significant vield reductions, if not effectively controlled. The biofungicide Barilius amyloliguefaciens

N O C | eG r yl e | d be neflts fro m Biological control agents (former subtilis) strain QST 713 suspension concentrate (Serenade®AS0) was investigated for its potential as a
Wheat control agent against powdery mildew in winter wheat, spring barley, cats and triticale. Serenade®AS0O reduced

t reo t m e nts i g:f-" the severity of powdery mildew, providing moderate control in the range of 20-65%. The efficacy was highest at
I-. \\ ™ 4}‘ v Triticale the earlier assessments and less pronounced at later assessments. With a few exceptions, no clear dose-response

"‘ | \- was seen between using 1, 2, 4, 6 or 8 L/ha Serenade®AS0 applied four times at 8-10-day intervals. The efficacy

b "'lh was more variable compared with chemical references. Yield responses were positive following treatments,

However, the yield increase by Serenade®ASO was insignificant and significantly inferior to that of prothioco-
\e \h nazole. In a few cases, the use of Serenade®AS0O in combination with the adjuvant Silwet*Gold improved the
efficacy, but the results were inconsistent. The preventive and curative application of Serenade®AS0 was tested
:" .1. 'l at three dose rates in an artificially inoculated wheat and barley greenhouse pot trial. These trials confirmed the
,.ol‘ lack of a clear dose-response but confirmed that timing has a major impact on control, with the best control

\“ \ obtained when application took place on the day of inoculation in wheat and 0-2 days after inoculation in i w,%
barley. This study revealed that powdery mildew challenges Serenade®ASC as a stand-alone control measure,

The results show that further research is needed for the promotion of biofungicides as part of an integrated

/ AARHUS "' ‘hh‘ -, \ H \ disease management approach in cereal diseases,
N UNIVERSITY \ 3
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a) Wheat - early
Serenade+ =+ — a
Serenade + Silwet{ FH 4 a
Prothioconazole-El b
Untreated- e a
0 5 1I0 lrS EI{} 25
Powdery mildew (%)
c) Barley - early
Serenade B—l c
Serenade + Silwet{ K # c
Prothioconazole b
Untreated- +| a
0 5 10 15

Powdery mildew (%)

b) Wheat - late
Serenade
Serenade + Silwet- — H
Prothioconazole | D |
Untreated +
0 5 10 15 20 25
Powdery mildew (%)
d) Barley - late
Serenade{ H— F H
Serenade + Silwet - o
Prothioconazolet
Untreatedq{ + —
0 5 10 15
Powdery mildew (%)




SERENADE TESTED IN CEREALS -YELLOW RUST

Crop Protection 93 (2017) 1-8
Contents lists available at ScienceDirect ~ CR
PROTECTION
Crop Protection b f
ELSEVIER journal homepage: www.elsevier.com/locate/cropro ¥

Biological control of yellow rust of wheat (Puccinia striiformis) with (!)Cmsmk
Serenade®ASO (Bacillus subtilis strain QST713)

Antje Reiss’, Lise N. Jergensen

Aarhus University, Department of Agroecology, Forsagsvej 1, 4200 Slagelse, Denmark

ARTICLE INFO ABSTRACT

Article history: Yellow rust (Puccinia striiformis f. sp. tritici) is an important disease in wheat causing significant yield
Received 3 June 2016

reductions, if not effectively controlled. The biofungicide Bacillus subtilis strain QST 713 suspension

Received in revised form concentrate (Serenade™ASO) was investigated for its potential for yellow rust control in winter wheat

A?;:;g;e; Izklno]\?ember 2016 field trials. Serenade™ASO reduced severity of ye]]ow rust signiﬁcant]y,‘pro\:‘iding up to 60% contr[?] at
BBCH crowth stage 6569 under moderate disease pressure. Under hieh disease pressure reductions |
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TIMING OF TREATMENTS IMPORTANT!
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Wheat 10+21 Barley 10+21
defg H
i ab . |
Folicur (0.5 I/ha)+ L a Folicur (0.5 I/ha)}
L a !
L ac |
I — defgh
! i fh ——— ac
s de (80 1ha) i bce | DAI Serenade (8.0 I/ha) j ac DAl
erenade (8.0 I/ha)- Poef a
p_e% ]-2 Cthi | L -2
: 0 0 ! chi O30
| ; ) ! ahd
— - defg | E 1 Serenade (4.0 ha) ey abe | 1
| b o bef | g 2
Serenade (4.0 I/ha) ; i eh 1 efhi
ﬂ?f H4 _ , i 4
: — ab
- cef Serenade (2.0 I/ha) : gl?]
i acd
Serenade (2.0 I/ha)- L ghi bh
i def
L] U ; s .
P ntr. = I Hogi
Untr. —1 ) § § g
- i . i i ; ; ;
0 5 10 15 20 25 0 10 20 30 40 50
Powdery mildew (%) Powdery mildew (%)
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Timing just around
Infection gives best
Control
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RUST WATCH - CONTROL OF YELLOW RUST 2019
COMPARING OLD AND NEW CHEMISTRY - USING 4 TREATMENTS

% control of moderate attack of yellow rust

0.33 Elatus plus
0.25 Folicur

0,1 Comet pro

3 kg thricoderma

3 kg phophonate + 3.5 kg sulphur
4 | serenade

chitosan

3 kg phosphonat

/7 kg sulphur

o
N
o

40 60 80 100
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WHAT TO PUT ON THE LABEL!

Challenge to get the
recommendations right!

Low to moderate levels of control
Treatments have to be preventive

Treatments have to be repeated

AARHUS
UNIVERSITY

DEPARTMENT OF AGROECOLOGY
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Brugsanvisning:

Afgrade(r)
Vinterraps,
Varraps

Vinterhvede,
Varhvede

Vinterbyg,
Varbyg

Triticale

Rug

Havre

Kartofler

Jordbaer i
vaeksthus

Skadegorere

Knoldbaegersvamp,
skulpesvamp

Gulrust, hvedegraplet,
hvedemeldug

Bygbladplet, bygmeldug,
bygrust, skoldplet

Gulrust, hvedegraplet,
meldug, skoldplet

Meldug, skoldplet

Meldug

Rodfiltsvamp

Graskimmel

Dosis pr. ha. Tidspunkt
21 Afgradens stadium 60-69

41 Afgradens stadium 20-69

4] Afgradens stadium 20-69

4] Afgradens stadium 20-69

4] Afgradens stadium 20-69

41 Afgradens stadium 20-69

5l Ved la2gningen

481 Afgradens stadium 60-89

Bemarkninger

Lav til moderat effekt pa:
Knoldbaegersvamp (Sclerotinia) og
Skulpesvamp (Alternaria). Maks. 2
behandlinger med 5-10 dages interval.
Behandlingsfrist 0 dage.

Lav til moderat effekt pa: Meldug.
Sideeffekt pa: Hvedegraplet (Septoria)
o0g Gulrust. Maks. 4 behandlinger med
5-10 dages interval. Behandlingsfrist 0
dage.

Lav til moderat effekt pa: Meldug og
Bygrust. Mindre sideeffekter pa:
Skoldplet og Bygbladplet. Maks. 4
behandlinger med 5-10 dages interval.
Behandlingsfrist 0 dage.

Lav til moderat effekt pa: Meldug.
Mindre sideeffekter pa- Hvedegraplet
(Septoria), Skoldplet og Gulrust. Maks.

4 behandlinger med 5-10 dages interval.

Behandlingsfrist 0 dage.

Lav til moderat effekt pa: Meldug.
Sideeffekt pa: Skoldplet. Maks. 4
behandlinger med 5-10 dages interval.
Behandlingsfrist 0 dage.

Lav til moderat effekt pa: Meldug. Maks.

4 behandlinger med 5-10 dages interval.

Behandlingsfrist 0 dage.

Lav til moderat beskyttelse mod
udbyttetab forarsaget af knoldbaren
rodfiltsvamp. Maks. 1 behandling.
Behandlingsfrist 0 dage.

Serenade ASO er et kontakimiddel som
skal anvendes forebyggende mod
graskimmel. Serenade ASO skal indga i

>




CONTROL OF LATE BLIGHT IN POTATOES

Procent angreb af skimmel p& kartoffelblade efter ugentlige
behandlinger siden medio juni med alternativ plantebeskyttelse
100

80

60

40

20

Procent angreb PHYTIN

0

N N \
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INSECTICIDES BASED ON NATURAL ORIGIN

Requiem = Terpene Constituents of the Extract of Chenopodium ambrosioides
BotaniGard = Beauveria bassianainsect pathogen (requires high humidity)
Neemazal -Extract of seeds of Neem (Azadlrachta indica) formulated in plant oil.

Conserve = spinosad obtained by fermentation of Saccharopolyspora spinosa

/ AARHUS LISE NISTRUP JORGENSEN
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# of nymphs and Imago per plot (subsamples of 20 flowers from atotal of 9 plants)

50

Control of Western Flower Trips (Frankinella occidentalis) in ornamentals (Chrysanthemum)

with focus on use of biopesticides and optimal application technics

45
- -=" -
- . -
20 T Spray techniques are essential
- .
=" If we hit the target you have an
-
35 =" effect
-
- -
" - Application A (19/11)
30 4 Application B (27/11)
,’ Application C (4/12)
25
20
15
10
--"'---------
5
, I
7 DAT A 1 DAT B 6 DAT C 10DAT C .

e 1 Untreated (1) 2 Conserve (l) e 3 BotaniGard WP (1) s 4 Flipper (1) mmmm 5 NeemAzal T/S () = 6 Requiem (1) ‘

e a» » 1 Untreated (N) 2 Conserve (N) e e=» » 3 BotaniGard WP (N) essss 4 Flipper (N) e e @5 NeemAzal T/S (N) e 6 Requiem (N) S
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# aphids per plant ( subsamples: 2 leaves)

Control of Green peach aphids (Myzus persicae) on pepper plants with focus on use of
500 biopesticides and optimal application technics

450
400
350
300
250
200 effect
150
100
50
T X 5 3%
0 — e
2 N N » L L L8 &L e o ST AR SR SRR B AEA ST R Qo AR N ST NS
ST Y A N R R S P R R R\ S S N I (- G\ S S Y PP, P\ S
S P P S AR U A\ G\ AN\ C AN N\ U AN AR AN AN AN N A A AN A S A A AN A o
I Application A I Application B s Application C
= == == ] Untreated 2 Teppeki == == 3 Movento SC 100
e 4 Requiem == == = 5 Flipper = = == § NeemAzal T/S
—— 7 AgriColle e 8 SB Plant Invigorator e O Siltac EC
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Spray techniques are essential
If we hit the target you have an
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CONTROL OF FUSARIUM IN POT PLANTS

Different substances tested

Trianum (Trichoderma harzianum T22)
Mycostop (Streptomyces Ké61)

Prestop (Gliocladium catenulatum)
Geoxe (fludioxonil)

Kaliciumchlorid

Which concentration of the pathogen
to use in the testing ?

Too high concentration might
jeopadize the results.
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v UNIVERSITY FLAKKEBJERG

DEPARTMENT OF AGROECOLOGY



CONTROL OF FUSARIUM IN POT PLANTS

/v
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_ Interaction between soil microbes
Dead plants caused by Fusarium ..
can have major impact on the performes
12
All products need to be
tested also without inoculations
10
8
6
, /
2
0 —_— —
13-aug 19-aug 21-aug 27-aug 29-aug 02-sep 05-sep 11-sep 13-sep 16-sep 20-sep 23-sep
DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD
1 Untreated ) Untreated not inf. 3 Trianum inf.B 4 Trianum inf.C
@5 Trianum inf.BC e 6 Mycostop inf.B @7 Mycostop inf.C @8 Prestop inf.A
@9 Prestop inf.C @m0 Prestop inf.AC @1 Prestop + Geoxe inf.AC e=mmm=12 Kalciumchlorid inf.BC
S
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SUMMARY

» |ncreasing interest in getting BCA and more green solutions on the
marked

 Still struggle to find methods of evaluating their full value in vivo
o Spray technique should be good
e Pathogen population adjusted - not too high!

* |Invivo testing outdoors are often challenging!

« BCA are less persistent. Requires more treatments and typically
preventive treatments

e [s it possible to reduced fungicide/insecticide resistance. Still need to
show clear direct effects (indirect effects can be expected|).

e Minimize pesticide residues in crops - and option for late applications

* Need for balancing the expectations - stay positive but do not oversell
the efficacy.
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