IVB@ Demands for Tffr\
samemisoiace  Plant protection products Tﬁ"’&”’cm"”

Pflanzenschutz e.V.

1. Efficiency

. Security in the success of application

. Considerate influence on beneficial insects

. Minimisation of the appearance of resistancies

. Toxicological safety for the user

. Toxicological safety for the consumer

. Environmental safety (biodegradability, no accum ulation)

. Toxicologically and environmentally safe product lon
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. Inexpensive production*
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. World-wide availability of standard quality

* Including social cost (drinking water analysis an d purification,
environmental pollution etc.)
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IVB ,(/f What is the Difference between Synthetic Trifolio-M cosn

T T R e Chemicals and Plant Extracts? = = = = = e mpvesmgioomsne Bosssraen

Pflanzenschutz e.V.

Synthetic chemicals and plant extracts may be more or less toxic,
biodegradable etc. - depending on their nature

Synthetic chemicals are new products (if not identical to natural ones
(like pheromones) without any traditional or cultur al human knowledge
and no ,experience” of the environment, how to deal with them

Thus a very careful assessment of possible toxicolo gical, eco-toxico-
logical, etc. risks is very important for synthetic products in order t 0
assure safety to humans and the environment

For many plant extracts , especially if they are used in human or animal
food or feed, toxicological as well as eco-toxicolo gical risks may be
excluded with an extremely high degree of safety on behalf o f available
cultural knowledge and/or scientific evidence (for example extracts
Quassia amara , but not Neem-extracts )
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IVB@ Consequently """ Trifolio-M cmb
T
..... we have to think very seriously about the
nature and the available knowledge of a
plant extract, before we think about an

approach for its registration.

The main aim of the registration process is
risk estimation!

In order to find a decision for a certain plant
extract, we may look at the general
requirements for registration...
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IVBU Developmental cost of synthetic  Trifolio-M cr

HERSTELLUNG UNpP VERTRIEB HOCHR! R BIOSUBSTAI

Herstellerverband B|olog|soher

rnzenscnizev. - Plant Protection Products (from qit/
IVA 1 96 mo d)

Years 1 2 7 9 10 million Euro
Active Synthesis
ingredient | Lab-scale
| Process development
Chemistry_ | Production* 50
| Development
Formulation Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 60
Field trials (world-wide)
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 40
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY .. - .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, Reqistration
TOXICOLOGY micro-organisms, bees, beneficials g
MiLLION EURO 90 110 200
NUMBER OF 140 000 1
SUBSTANCES
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IVB@ Developmental cost of Biological Plant Protection  Trifolio-M cmbu

Herstellerverband Biologischer Products (plant extracts’ estlmated) HERSTELLUNG UNP VERTRIEBHOCHREINER BIOSUBSTANZEN

Pflanzenschutz e.V.

Years 1 2 3 4 ) 6 7 8 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 2
Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY - . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants
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IVBU Composition of the formulation Tnfoho-McmbH

Herstellerverband B|olog|soher N ee mAzaI T/S NG UNp VERTRIGBIBOCHREINER BIOSUBSTA

Pflanzenschutz e.V,

Active ingredient (a.i.):

— Standardised natural Neem extract (approx. 3% NeemAzal
technical)

— Containing Azadirachtins and other limonoids

« Analytical lead compound:
— Azadirachtin A (AzA) standardised to 1%

* 1H,7H-Naphthol[1,8-bc:4,4a-c"]difuran-5,10a(8H)-dica rbocylic acid,10-
(acetyloxy)octahydro-3,5-dihydroxy-4-methyl-8-[(2-m  ethyl-1-ox0-2-butenyl)oxy]-4-
(3a,6a,7,7a-tetrahydro-6a-hydroxy-7a-methyl-2,7-met  hanofuro[2,3-b]Joxireno[e]oxepin-
la(2H)-yl)-dimethylester,[2aR-[2aa, 3b, 4b(1aR*, 2S *, 3aS*, 6aS*, 7S*, 7aS*), 4ab, 5a, 7aS*,
8b(E), 10b, 10aa, 10bb)]

O COOMe




IVB./

Herstellerverband Biologischer
Pflanzenschutz e.V.

mExt
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Trifolio-M cmbn

HERSTELLUNG UNP VERTRI CHREINER BIOSUBSTANZEN

Standard solution mixture
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Herstellerverban iooglsohepOSition Of NeemAzaI

Pflanzenschutz e.V.

Substance av. content in NeemAzal
By weight (%)
Azadirachtins:
Azadirachtin A 34
Azadirachtin B approx. 5.5
Azadirachtin D aprrox. 2.1
Azadirachtin E 4
Azadirachtin F 4
Azadirachtin G 4
Azadirachtin H approx. 2.3
Azadirachtin | approx. 0.8
Azadirachtin K and other Azadirachtins 2<
Azadirachtinin approx. 2

Sum of Azadirachtins: 51,7

N
L L
Trifolio-M cmvn
HERSTELLUNG UNpP VERTRIEB HOCHREINER BIOSUBSTANZEN
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IVBU Developmental cost of Biological Plant Protection Trlfoho-Mc;mbH

Herstellerverband B|olog|soher Products (eSUmated) e ““‘"Em“ F BlosuBsTANzEN

Pflanzenschutz e.V.

Years 1 2 3 4 ) 6 7 8 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 2
Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY - . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants



Y

!rs’teerverbﬁog(iﬂ“I n g S m e C h an I S m u S TrifOliO-M o

HERSTELLUNG UNWCHRENER BIOSUBSTANZEN
Pflanzenschutz e

Typische Wirkung von NeemAzal auf Larven
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VB@ TFI?OGI?)-M GmbH

. A HERSTELLUNG UND VE B
Herstellerverband Biologischer FRETE °”"W°‘“’“E“ 0SUBSTANZEN
Pflanzenschutz e.V.

Eigelege eines mit NeemAzal-T/S behandelten Kartoffelkaferweibchens
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IVB@ Trifolio-M cmin

5 = [ERSTELLUNG UND VERTRI| CHREINER BIOSUBSTANZI
Herstellerverband Biologischer uo
Pflanzenschutz e.V.

Time dependence of phenomena - NeemAzal-T/S

Phenomenon |Timing |Description Assessment
Feeding after reduced food reduction of:
inhibition hours consumption weight increase, plant

damage, faeces and
honey- dew production

Inactivity after days |over all reduction |mortality
to 1-2 of fitness, molting
weeks inhibition,
starvation
Fertility after reduction of reduction of the
reduction weeks progeny (next next population

generation)
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IVBU Developmental cost of Biological Plant Protection Trlfoho-Mc;mbH

Herstellerverband B|olog|soher Products (eSUmated) e ““‘"Em“ F BlosuBsTANzEN

Pflanzenschutz e.V.

Years 1 2 3 4 ) 6 7 8 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 2
Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY - . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants



IVB e,
f// Residues after treatment with Trifolio-M cmvn

5 = HERSTELLUNG UNP VERTRI CHREINER BIOSUBSTANZEN
Herstellerverband Biclogischer uo

Pflanzenschutz e.V. N ee mAZ al -T/S

180
100 u Azadrachtin A upper chromatogram:
g &0 day of treatment
" P = 0,43 ppm AzA
160
%1“3 u U middle chromatogram:
50 1 day after treatment
I:I ! ! ! ! I ! ! ' ! I ! ! v ' I ! ! ! ! I ! ! ! ! I ' ! ! ! I ! ' ! ! ' = 0534 ppm AZA‘
180 44 U /
%m] U lower chromatogram:
2 2 days after treatment
|:| L L L L L L L L L L L L L L D L L L L L L L L L L L L | — ﬂ?]_ﬁ ppm AZA
4 5 B i A 9 10
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IVB@es,ldues after treatment with Trifolio-M caon

Herstellerverband Biologisoher N A I T/S HERSTELLUNG uwwevzwocukmen BIOSUBSTANZEN
Pflanzenschutz e.V. eel N Za -

For the estimation of the half life time t,,, of Azadirachtin A on/in
plants, treatments with the 10fold concentration of the recommended
spraying solution were conducted.

40,1 0,5
30,1 1 04 1
o QL

2 10,1 = 0,1 - *

0,1 : —

0 50 100 150 200 250 0 50 100 150

time [h] time [h]

t,, of Azadirachtin A on/in tomato leaves t 4, of Azadirachtin A on/in tomato
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IVB@Sldue data of leafy vegetables and Trifolio-M cubn

Herstellerverband B|olog|scher frUIty Veg@tab|eS and fru'ts

Pflanzenschutz e.V.

: LOQ: AzA concentration after o
Metrix mg AzA/kg = ppm recommended treatment [ppm] haif life time [hours]
leafy vegetables
potato leaves 4 1,5 ppm 12E 23,6 (1 day)
tomato leaves 5 2—3 ppm 12 E27,0 (1day)
apple leaves approx. 5 (3 — 23 ppuRkica treatment in the lab.
AEca. 3 ppm
fruity vegetables and fruits
potatoes 0,01 < 0,001 ppm
storage:
(21 months < -15°C) approx. 0,6% decrease/month
apples 0,014 <0,002 ppm and 0,08 ppm t1»,=24 (1 day)
0,024 <0,07 ppm
storage:
(36 months < - 15C) approx. 1% decrease/month
tomatoes 0,1 0,04 ty, =37 (3 days)
A<0,1ppm
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IVBU Developmental cost of Biological Plant Protection Trlfoho-Mc;mbH

Herstellerverband B|olog|soher Products (eSUmated) e ““‘"Em“ F BlosuBsTANzEN

Pflanzenschutz e.V.

Years 1 2 3 4 ) 6 7 8 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 2
Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY - . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants



IvB;Qé[y of Toxicological Studies NeemAzal and NeemAzal — -T/S TI‘IfOIlO-M GmbH

HERSTELLUNG UN DV ERTRIEBHOCH| R BIOSUBSTANZEN
Herstellerverband Biologischer

Pflanzenschutz e.V.

Test cunceming:

Neemazal (a.i.)

NeemAzal-T/5

acute oral toxicity, rat

LDsp > 10 000
gk b

L Dsp > 10000
gk b

acute dermal toxicity

LD = 2000
mo/ko bw (Rat)

LD, = 3000
gk b (R abhit)

LD= 2000
rckg b (rat)

acute inhalative toxicity, rat LCs = 072 corresp. to ca LCsp =54
gyl air (4h) U7 mofkoiday gyl air (dh)
max. possible conc.
acute oral toxicity, mice LDgy = 3365
rACkD e
skin irritation, rabbit, primary fan irrit. nan irritant
0.20/animal 0.2 mL
Ewe irritation, rabbit, prirmarny slight: 70 mig transient slight

Fewversible at day 4

irrit. (1 - 2 days)

skin sensitization, guinea slight sensitiz. Mo skin sens. no evidence 0.2mL
[ig potential
subchronic Tox. |, rat, MOEL: 100 ppm Fhand 94

90 days (definitive)

in feed

ok b per day

Cancerogenicity

o evidence at 400,
1600, 1600 ppom

in feed




IvB;Qé[y of Toxicological Studies NeemAzal and NeemA  zal-T/S T"’fOI’O'M GmbH

Herstellerverband Biologischer

Pflanzenschutz e.V.

HERSTELLUNG UN DV ERTRIEBHOCH| R BIOSUBSTANZEN

Test conceming:

NeemAzal {a.l.}

NeemAzal-T/S

rutagenicity, in-vivo, mice, |[not mutagenic =a00 no daminant
dorinant lethal toxicity gk lethal toxicity
(OECD 478) (9 days)
rutagenicity, in-witro not mutagenic =100 000 podfplate T S EY

(Amesizalmonella plate inc.

Assay) (OECD 419)

no reverse mutation

(NEEM-AZAl-F)

mutagenicity, in-wivo, mice
(OECD 4758) chromosomal
abberration

=200 mogfko b
(MeemAzal-Fino
chromosomal

aberration induct.
potential

ramalian cell gene
mutation assay

not mutagenic

micronucleus test, mouse
bione marrow [OECD 74

no chromosame
darmage

=200 mogfko b
(o micronucleus

induction potential,
2 days)

developmental tox., rat
definitive

MOAEL: 50 mofkg
bl iy

segment I - teratogenicity, MOEL: MOAEL: (Neem-Azal-F)
rat 200 mofkg b = 200 modkg D
reprod -tox., rat MOAEL: (MNeem-AzZal-F)

(segrment Iv)

5000 rmgky diet

neurotoxicity (hen)

=1 000
rgike b

21 days
no neurotox.
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IVBU Developmental cost of Biological Plant Protection Trlfoho-Mc;mbH

Herstellerverband B|olog|soher Products (eSUmated) e ““‘"Em“ F BlosuBsTANzEN

Pflanzenschutz e.V.

Years 1 2 3 4 ) 6 7 8 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Screening
Lab/Greenhouse
Small plot trials Registration 2
Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY - . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants
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B@ Trifolio-M cmb

. . HERSTELLUNG UNP VERTRIEB HOCHREINER BIOSUBSTANZEN
Herstellerverband Biologischer
Pflanzenschutz e.V.
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IVB@(perimental Set-up: Life cycle Trifolio-M crn
e o3, Test fish d
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Herstellerverband Biologischer
Pflanzenschutz e.V.

P ™
Trifolio-M cmbn

HERSTELLUNG UNpP VERTRIEB HOCHREINER BIOSUBSTANZE!

conc. range 1

NeemAzal conc. [mg/fl]

v =-0,0004x + 04729

sample number




vB.

Herstellerverband Biologischer
Pflanzenschutz e.V.

conc. range 2

[

y = 0,0005% + 0,893

—_—

NeemAzal conc. [mgfl]

200
sample number

Figure XX: NeemAzal concentrations according to AzadirachtinA (blue) and AzadirachtinB
(red) analysis of concentration range 1 (top) and 2 (bottom).
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. . HERSTELLUNG UNP VERTRIEB HOCHREINER BIOSUBSTANZE!
Herstellerverband Biologischer
Pflanzenschutz e.V.

conc. range 3

y = 0,0007% + 26301

LI

R _ _|L_._ TTRLLL] rl _-_ d _- mL_.
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g (MBS R 1 1 I o e -IJ g | LWL
-.F{ - ] “ ]
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|

f~0
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MeemAzal conc. [mgll]

sample number
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Herstellerverband Biologischer
Pflanzenschutz e.V.

conc. range 4

=
I

y = 0,0012x + 8 2606

=
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=
i
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MeemAzal conc. [mgfl]

200
sample number

Figure XX: NeemAzal concentrations according to AzadirachtinA (blue) and AzadirachtinB
(red) analysis of concentration range 3 (top) and 4 (bottom).




HerstellerverbameRiplogischer
Pflanzenschutz e.V. Endpoint

1

Hatching rate , day 3
Survival rate , day 37

Fish lengths , day 37
Fish weight , day 37
Survival rate , day 50-76

Fish lengths:
- at day 50
- at day 76

Fish weight:

- at day 50

- at day 76

Growth:

- 'pseudo’ specific growth rate
- tank-average growth rate

Reproduction:

- time of reaching sexual maturity
- egg production

- fertilisation rate

Hatching rate:

- at day 3

- atday 4

Survival rate:

- at day 6, 14, 27, 39

Fish lengths , day 39
Fish weight , day 39

Nominal concentrations of NeemAzal (mg/l)

0.20

n.s.
n.s.

n.s.

n.s.

n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.
n.s.

n.s.
n.s.

n.s..

n.s.

n.s.

0.63

n.s.
n.s.

n.s.

n.s.

n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.

n.s.

n.s.

n.s.
n.s.

n.s.

n.s.

n.s.

2.00

n.s.
n.s.

n.s.

n.s.

n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.
n.s.

n.s.
n.s.

n.s

n.s.

n.s.

6.40

n.s.
n.s.

n.s.

n.s.

n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.

n.s.
n.s.
n.s.

n.s.
n.s.

n.s.

n.s.

n.s.

"
V’Béé/ Endpoints of the full life cycle test with NeemAzal e o g

HERSTELLUNG UNP VERTRI CHREINER BIOSUBSTANZEN
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IVB@ Ecotoxicology profile of azadirachtin technical,-”-fo 1i0-M b

Herstellerverband Biologisoher Concentrate (Nee mAﬁI HERSTELLUNG uwwevzwocukmen BIOSUBSTANZEN

Pflanzenschutz e.V.

Species Test Duration and conditions Result References
Scenedesmus subspicatuBffect on growth, stati¢2 h, static water, 22C; pH 7.6— ECg, (biomass) = 530 mg/I Wenzel 2002
(green alga) water 8.5; OECD (201) EC,, (growth rate) = 996 mg/l

NOEC (biomass) <13.5 mg/l NOEC (growth
rate) <13.5 mg/l

Daphnia magna Acute toxicity 24/48 h, static water; OECD (202£C;, (24 h) = 107.55 mg/| Schmitz 1999a
(water flea) Part | EC,, (48 h) = 23.63 mg/l

Daphnia magna Chronic toxicity 21 d,semi-static; OECD guidelineNOEC = 2.5 mg/l (highest test concentrationpchmitz 1999a
(water flea) 202 Part Il

Danio rerio (Zebra fish)  Acute toxicity (early 37 d; OECD (210) NOEC = 6.4 mg/l Schmitz 1999b

life stage test)

Danio rerio(Zebra fish)  Reproductive toxicity 134 d; OECD (210) NOEC (lethal) = 6.4 mg/I Schmitz 2000
(full life cycle) NOEC (sub-lethal) = 6.4 mg/l
Colinus virginianus Acute oral toxicity 14 d; EPA Subdiv. E 71-1 NOEL = 4000 mg/kg bw (highest dose) Johnson 1996a

(Bobwhite quail)

Colinus virginianus Dietary toxicity 8 d; EPA Subdiv. E 71-2 NOEL = 5200 mg/kg diet (highest dose) Johnson 1996b
(Bobwhite quail)

Azadirachtin/ NeemAz&ITK is of low toxicity to aquatic and terrestrial
organisms including fish, aquatic invertebrates laindis
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Ivgfg& on Beneficial Insects ? Trifolio-M o

HERSTELLUNG UNP VERTRI CHREINER BIOSUBSTANZEN
Herstellerverband Biclogischer u°
Pflanzenschutz e.V.




Sequence of trials

Laboratory: Glass plate test,
“worst case scenario”

Laboratory (extended) : Leaf cage test

Semi field: Potted plants in gauze tents

Field trials



negative- not effect;
moderate - slowly effect
positive - high mortalitzy;

F - field
L - laborator
SF - semifield

S- stored product
Ve - vegetable

V - vineyard

F - Field Crop

Or -Ornamentalschads

Fo - Fores
O - Orchads

Formu- Area Species Trial Nummber Results:
lation activity of trials negative moderate positive
T//TS O,0r,Ve,V Acari, Phytoseiidae = 1 - 1 -
TS O,0r, F,V, Ve,Fo |Adalia conglomerata (Col., Coccinellidae) F 1 1 - -
TS, S 0O,0r,Ve V Amblyseius barkeri (Acari, Phytoseiidae) L, GH 2 2 - -
TS O,0r, F,V, Ve,Fo |Amblyseius cucumeris (Acari, Phytoseiidae) L/GH 2 2 - -
FT O,V,Vve,Or Amblyseius finlandicus (Acari, Phytoseiidae) L 1 1 - -
TS 0O,0r,Ve V Aphidius colemani( Hym., Aphidiidae) GH 2 2 - -
TS O,0r, F, Ve, Aphidius ervi (Hym., Aphidiidae) GH, L 3 2 1 -
TS O,0r, F, Ve, Aphidius rhopalosiphi (Hym., Aphidiidae) L 1 - - 1
TS 0O,0r,Ve V Aphidoletes aphidimyza (Dip., Cecidomyiidae) GH 1 1 - -
TS 0O,0r,Ve V Apis mellifera (Hym., Apidae) SF,L 3 3 - -
TS 0O,0r,Ve V Bombus terrestris (Hym., Apidae) L 1 1 - -
T//TS 0O,0r,Ve V Brachytydaeus caudatus (Acari, Phytoseiidae) F 1 1 4 -
T/TS O,0r, F,V, Ve,Fo |Chrysoperla carnea (Neurop., Chrysopidae) SF, F, L 8 4 1 3
TS O,0r, F,V, Ve,Fo |Coccinella septempunctata (Col., Coccinellidae) L, F 3 3 - -
FT 0O,0r, F,V, Ve,Fo |Coccinella septempunctata (Col.,Coccinellidae) L 1 1 - -
T/ITS O,0r, F,V, Ve,Fo |Coleoptera, Coccinellidae F 1 1 - -
TS F Corticarta truncatella, C. gibbosa (Col., Lathridiae) F 1 1 - -
FT Or,0,V,Fo Cryptolaemus montrouzieri (Col., Coccinellidae) L 1 1 - -
TS O,0r,Ve Dacnusa maculipenis (Hym.,Braconidae) GH 1 1 - -
TS O,0r,Ve Dacnusa sibirica (Hym.,Braconidae) GH 1 1 - -
TS O, Or,Ve,F,Fo Diaeretiella rapae (Hym., Aphidiidae) L, F 2 1 1 -
T/TIS O,0r,Ve Encarsia formosa (Hym., Aphelinidae) L, F 4 2 2 -
TS O,0r, F,V, Ve,Fo |Episyrphus balteatus (Dip., Syrphidae) SF, F, L 4 - 2 2
T O,F,FovV Forficula auricularia (Dermaptera) F 1 1 - -
TS O,0r, F, Ve, Hym., Aphidiidae F 2 2 - -
TS O,0r, F,V, Ve,Fo |Kampimodromus aberans (Acari) F 1 1 - -
TS O,0r, F,V, Ve,Fo |Lasius niger (Hym., Formicidae) L 1 1 - -
FT 0, V, Or,Fo Leptomastidea abnormis (Hym., Encyrtidae) L 1 - - 1
TS O,0r, F,V, Ve,Fo |Leucopis sp. (Dip., Chamaemyiidae) F 1 1 - -
FT O, Or,Ve,F,Fo Lysiphlebus testaceipes (Hym., Aphidiidae) L 1 1 - -
TS O,0r, F,V, Ve,Fo |Macrolophus sp. (Hemiptera) GH 1 1 - -
FT Or,0,V,Fo Nephus reunioni (Col., Coccinellidae) L 1 1 - -
TS 0O,0r,Ve V Orius majusculus (Hem., Anthocoridae) L 1 1 - -
TS O,0r, F,V, Ve,Fo |Phytoseiulus persimilis (Acari, Phytoseiidae) L,GH, F 3 2 1 -
TS F Plagiolepis manczshurica(Hym., Formicoidae) F 1 1 - -
FT Ve, F, O Podisus maculiventris (Heter., Pentatomidae) L 1 1 - -
TS O,0r, F,V, Ve,Fo |Poecilus cupreus L. (Col., Carabide) L 1 1 - -
TS 0O,0r, F,V, Ve,Fo |Propylaea japonica (Col., Coccinellidae) F 1 1 - -
TS O,F,V,Fo,Ve Trichogramma cacoecidae (Hym., Aphelinidae) L 1 1 - -
TS O,0r, F,V, Ve,Fo |Typhlodromus pyri (Acari, Phytoseiidae) L, F 8 8 - -
T/ITS 0O,0r,Ve V Zetsellia mali (Acari, Phytoseiidae) F, apple 1 1 - -
T/ITS O,0r, F,V, Ve,Fo |ZZ- General sp. -Heterop.: Anthocoridae, Miridae gldidae F 1 1 - -
T Or;Ve, ZZ-General species F 2 2 - -
TS Or ZZ-General species F 9 9 - -
Remarks:




Honeybees

Development of a method for quantification of the e ffect
of insecticides on honey bees, Apis mellifera

Boris Leymann, University of Bielefeld

in co-operation with Trifolio-M GmbH



Semi field method

« Tents/cages: 4 x 12 m (large enough to provide fo  od
during testing period)

* Crop: rape ( Brassica napas )



Semi field method

Bee activity

— “BeeScan”

— Montoring of activity
by light barrier

Recording of environmental
data necessary



Summary / Conclusion

NeemAzal-TS is not acute toxic for honey bees

NeemAzal-TS has no impact on the development
of following generations under practical
conditions



Developmental cost of

Biological

Products (estimated)

Plant Protection

Years 1 2 3 4 ) 6 / 9 10 million Euro
Active Extraction/Fermentation
ingredient
| Lab-scale
Chemistry | Process development 5
| Production*
Formulation | Development
Development of Packing
Production*
Research Screening
Lab/Greenhouse
Biology Small plot trials | Registration 2
Development Field trials
DEGRADATION
AND plant, animal, soil, water, air
RESIDUES Registration 8
acute u. chronic toxicity, cancerogenicity,
TOXICOLOGY . . .
mutagenicity, teratogenicity, reproduction
Eco- algae, daphnia, fish, birds, : :
. . - Registration
TOXICOLOGY micro-organisms, bees, beneficials
MILLION EURO 2 10 12
NUMBER OF 5-10 1
SUBSTANCES

* without cost for production plants




Special Problems in the
registration of Botanicals

Repeatable Extraction Process (mind dependence of ¢ limate, location!!) in order to enrich
the active substance and minimise presence of undes ired substances (mind, every ,non-
active“ substance which you eliminate reduces risks at other ends); but you have to have
the analytical tools for determination of (nearly)a Il of them! If synthesis is possible
(radioactive labelling!! — but then the production o f a nature-identical substance may be
more economic!!!'???) you can investigate metabolisme , If not you have to find ways how
to cope with questions concerning metabolisme.

Standardisation of the product (more difficult than with synthetics, since climate/growing
conditions may change; important, definition of act ive material, inerts and impurities of
possible toxicological and/or eco-toxicological rele vance (5 batch analysis, quality
control!!)

Additional (long term trials for risk estimation) s ince metabolites can not be quantified
due to lack of radioactively labeled compounds

,Mixture* (desirable) of different substances
Definition of residues (in soil,water (air) and agri c. Produce)
Thus | think there is no straight, simple way for r eg. Of botanicals! | think

Sanco/10472/2003 is a useful approach, but I'm not  sure whether it solves
all problems! Decisions may have to be takenonac  ase by case basis!!??



Mode of action - concentration effect

Megoura viciae (Hom., Aphididae) - aphid
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Mode of action - systemic effect

Megoura viciae (Hom., Aphididae)

Aphid not .
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Wirkungsmechanismus

Mortalitat (%)
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Wirkungsmechanismus



Mode of action - moulting inhibition

Leptinotarsa decemlineata (Col.,Chrysomelidae) (Lab, 20 larvae in 3rd instar,  0,5% solution)
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Eigelege eines unbehandelten Kartoffelkaferweibchens

Eigelege eines mit NeemAzal-T/S behandelten Kartoffelkaferweibchens



Time dependence of phenomena - NeemAzal-T/S

Phenomenon |Timing |Description Assessment
after reduced food reduction of:
hours consumption weight increase, plant

damage, faeces and
honey- dew production

after days |over all reduction |mortality

to 1-2 of fitness, molting
weeks inhibition,
starvation
after reduction of reduction of the
weeks progeny (next next population

generation)




NeemAzal based products



