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General introduction

6-Endotoxin

v' Insecticidal activity
v Non toxicological effects for . o
. Bacillus thuringiensis (Bt)

plants, animals or humans

Endospore

Endotoxin
producer

Bacillus

thuringiensis .
A , Ribosomes DNA
(Lip, BLB1, . O,
Cell Membrane
HDl) § Bt Toxin 1 ———Cell Wall
division 2] spcrutation- L= % Crystal ell Wal
eycle 4 germination
1 cycle T
Facultative = 1 —~ Bacillus thuringiensis (Bt) life cycle and
Sporulating aerobic — m‘;:::::: endotoxins production( www.u.osu.edu )

signals

Fig. 1. Different physiological states in 3 spore-forming bacte-
rium. X'y: the biomass with ability of devision; X>: biomass in
sporulation process: Xy frec spore: X sporangial debris. ry:
normal growth; [ genctic system division; ry asymmetric
seplation: ¢ engulfment; ¢4 cortex synthesis; fs: coat synthe-
sis; 152 lysis of mather cell; +7: spore liberation.

(Sarrafzadeh et al., 2005).
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General introduction
Leaves
The leaf miner : Phyllocnistis citrella
Fruits
The citrus flower moth : Prays Citri
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Objectives %'4

USJ ----> BIYANS ( Cukurova university)

r 1 1. Efficacy tests:

¢ Evaluate the effect of delta-endotoxins (6-endotoxin) on
target pests (Phyllocnistis citrella, Prays citri) in fields.
* Determine the effect of BLB1 and LIP formulation in
controlling citrus diseases (Phyllocnistis citrella, Prays citri)
L . J on lab scale.
2. Spore’s persistency test:
¢ Test of spore residual through the field assay - Colony

forming unit (CFU)

4/18/2023
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Experimental methodology

FomLob

1. Efficacy experiments

o Field
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4/18/2023 Barrier-2 (to preyent side Effects)

Experimental methodology

1. Efficacy experiments
* Prays Citri and Phyllocnistis citrella field assay

Biopesticide Protein concentration | formulated Total Total volume
(/L) product formulated (L)**
(g) product
(8)
1050 60
LIP mix_2022 0.833 11.250 15 45 60
DELFINWG [y 15 15 60 60
Water [ 0 15 0 0

(*): Volume prepared for one iteration: Each iteration contains 5 trees, and each tree needs 3 L; that means we
need 15 liters per iteration.

(**): Total volume prepared per biopesticide: We have four iterations per biopesticide; that means that we need
60 liters in total.
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1th days
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Experimental methodology

1. Efficacy experiments

* Prays Citri and Phyllocnistis citrella field assay

Sampling before spraying e Sampling *  Sampling «  Sampling

Spraying * Counting ¢ Counting + Counting

Sampling after spraying

4/18/2023

¢  Sampling
¢ Counting
¢ Determine

mortality rate
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Mortality [%]
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R&D1: Field assay

1. Efficacy experiments

* Prays Citri and Phyllocnistis citrella field assay

—e— LIP
—¥— untreated control

Prays citri

0o 2 4 6 8 10

Time after application [d]

—#— BLB1 —x— Delfin
—»— untreated control —»— untreated control
12 14 0 2 4 6 8 10 12 14 0O 2 4 6 8 10 12 14
Time after application [d] Time after application [d]
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R&D1: Field assay

1. Efficacy experiments
* Prays Citri and Phyllocnistis citrella field assay
Phyllocnistis citrella

—»— LIP —*— BLB1 —»— Delfin
—%— untreated control —*— untreated control —— untreated control

Mortality [%]

T

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

Time after application [d] Time after application [d] Time after application [d]
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Experimental methodology

1. Efficacy experiments

* Prays citri and Phyllocnistis citrella lab assay

c:;::;:::;::n *Final volume | mg powder |mg powder| mg powder
(ml) BLB1 LIP DELFIN
(ug/ml)
30 20 285.7 360.1 247.1 Lethal
) mmmm) | concentration
50 0 476.2 600.2 411.9
(LC50)
70 20 666.7 840.3 576.6
100 20 952.4 1200.5 823.7
150 20 1428.6 1800.7 1235.6
4/18/2023 17
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Experimental methodology

1. Efficacy experiments
* Prays citri and Phyllocnistis citrella lab assay

_ 30 ug/ml 50 ug/ml 70 ug/ml 100 ug/ml 150 ug/ ml
BLB1 s ﬁ"ﬁ“— 55 = ﬁ"’iﬁi )

10 larvae © 10 larvae 10 larvae 10 larvae

Lip ﬁ’w ﬁ £ ﬁ’: @'\

10 larvae 10 larvae 10 larvae 10 larvae 10 larvae
DELFIN ﬁvg: gy 5’«% ﬁ‘a\;

10 larvae 10 larvae 10 larvae ' 10 larvae
CONTROL 55‘% 5‘% 5‘?’\\ ﬁ% @?

10 larvae 10 larvae 10 larvae 10 larvae 10 larvae

Lab assay design "

10 larvae

1
X3
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Experimental methodology = [N
1. Efficacy experiments -
* Prays citri and Phyllocnistis citrella lab assay
* 10 larvae * Counting the remaining
* Apply treatment by larvae
spraying method * Determine mortality rate
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R&D2: Lab assays %4
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1. Efficacy experiments pnsalle

* Prays citri and Phyllocnistis citrella lab assay

After testing the five concentration from 30 pg/ml to 150 pg/ml

Death rate vs [LIP]

Death rate vs [BLB1]

100.00

100.00
90.00

90.00
80.00

80.00
70.00

70.00
60.00

60.00
50.00

50.00
40.00
6 =50 ug/ml .

30.00
20.00

20.00
10.00

10.00
0.00

0.00 24hours  48hours  72hours 96 hours 120 hours 144 hours 168 hours
24 hours 48 hours 72 hours 96 hours 120 hours 144 hours 168 hours
—o=150% ~9=30% —o—=100% 70% 50%
O 150%  =@=30% —e=100% 70% 50%
Prays citri Phyllocnistis citrella
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R&D2: Lab assays

1. Efficacy experiments

* Prays citri and Phyllocnistis citrella and lab assay

Prays citri (lab)
—»— LIP —»— BLB1 —*— Delfin
—*— control —— control —— control
100
80 1
=
> 601
g
2 0]
20 1
0 - *

0 20 40 60 80 100 120 140 160 180 O 20 40 60 80 100 120 140 160 180 O 20 40 60 80 100 120 140 160 180

Time after application [h] Time after application [h] Time after application [h]
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R&D2: Lab assays

1. Efficacy experiments

* Prays citri and Phyllocnistis citrella and lab assay

Phyillocnistis citrella (lab)

—»— LIP —»— BLB1 —»— Delfin
—»— control —— control —»— control
100
80
&
> 60
]
2 4
20
O » T T T T T U *

0O 20 40 60 80 100 120 140 160 180 O 20 40 60 80 100 120 140 160 180 O 20 40 60 80 100 120 140 160 180

Time after application [h] Time after application [h] Time after application [h]
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Experimental methodology

2. Spore’s persistency test

* Colony forming unit
Washing

]
ETVVY

Isotonic solution

9 leaves per tree for
each sampling

45 leaves per block

180 leaves per product

Spores
suspension
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Experimental methodology

2. Spore’s persistency test
100 pl

100 pl

* Colony forming unit
_ 2N
900 pl sterilized§U

distilled water + 100
EN

ul of the suspension

Spores
suspension

4/18/2023

FomLob

24




18/04/2023

R&D3: Persistency test

2. Spore’s persistency test
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DELFIN
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R&D3: Persistency test

2. Spore’s persistency test

Residues of Bt-spores on the leaf (field)

1,2e+5

—O—— LIP

—vy—— BLB1
—4——  Delfin

1,0e+45 4

8,0e+4 A

6,0e+4 A

4,0e+4

Viable spores [cfu/ml]

2,0e+4 A

o 4

50 100 150

Time after application [h]
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Conclusion and perspectives

Field assays:

* Our products are efficient and comparable with the well known DELFIN

v Mortality rate between 50 % - 70 %
Lab assays:
* Lethal concentration 50 % is determined with 50 pg/ml|
v Mortality rate from 80 % up to 100%
Persistency test:

* No problems with residues are expected.
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Conclusion and perspectives

Lab assay targeting another insect model

ATBiotech — IDB2022 - 20* December

Justify our products in terms of

health, food and environment

IPM-4-CITRUS
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From Research ...to Market

From Lab ...to Field
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