b o

Project %< ENPI

funded by the CBCMED
EUROPEAN UNION o (i

FruitFly

Net

FruitFlyNet prototype: The case of olive fly

PERDIKIS D.}, C. PONTIKAKOS?, X. GIORGOUDELLIS3, Ch. TRAKA?, Th. STATHAKIS?, K.
ARVANITI?, D. PYROMALIS4, Th. TSILIGIRIDIS?

1Agricultural University of Athens, Department of Crop Science, Athens, Greece
2Agricultural University of Athens, Department of Agricultural Economy and Development, Informatics Laboratory, Athens, Greece
3Skyrou 53, 11363 Athens, Greece

4Department of Automation Engineering, Technological Education Institution of Piraeus, Athens, Greece

‘ R @ Universitat de les
Illes Balears

CONSIGLIO PER LARICERCA
E LA SPERIMENTAZIONE
IN AGRICOLTURA

¥z Agricultural
; University

T of Athens
(LA




Project )"}mtb ENPI
funded by the CBCMED
EUROPEAN UNION s =

This presentation has been produced with the financial assistance of the European Union under the ENPI CBC Mediterranean Sea
Basin Programme. The contents of this presentation are the sole responsibility of AUA/ ARO/ NCARE/ CRA-FRU/ UIB/ UTH and
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Bactrocera (=Dacus) oleae, FruitFIy\

the Olive Fruit Fly Net
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Bactrocera oleae
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Ceratitis capitata, the Medfly
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Rhagoletis cerasi,
the Cherry Fruit Fly

FruitFly

Net
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Bactrocera zonata, Dacus ciliatus
Invasive Fruit Flies
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What makes the FRUITFLIES
major pests?

B FruitFly

'Net

Direct damage on the fruit
close to maturation

Tlmely appllcatlon of |nsect|C|des

Difficultie g use or Insecticides (PHI -
residues in the fruit)

Develop in the fruit Less efficacy by pesticides but also predators
and parasitoids

Mobility/invasiveness

Extended monoculture in large iculties in the application of contr

areas strategies / precision in monitoring and
Ecological adaptation High reproductivity, alternative host plants
and food sources
Resistance to chemicals Resistance has been commonly reported
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FruitFly
STRUCTURE OF PEST CONTROL SCENARIO Net
PEST and CROP
MONITORING METEREOLOGICAL DATA

DECISION

SPRAYING FINAL
APPLICATION - EVALUATION

1 =
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The Location — Aware System (LAS)
for pest control

@ Coordinator
0 Router
A End device

Spraying Trap monitoring

LAS architectu 2
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: FRUIFLYNET EXPERIMENTATION

AIM: Develop the Location Aware System
(LAS) and compare with the standard (NoLAS)

DESIGN: Use of randomized complete blocks
(LAS, Standard, Control plots)

DEVELOPMENTS : E-traps, databases, Decision Support
Systems, software, web services

OPERATION: Monitoring - Network of sensors,
Spraying — software, web services

EVALUATE - COMPARE: SPRAYING - INDICATORS
(spraying volume, number of spray applications etc).
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Components to compare: Standard (NO -~
LAS) and Location Aware System (LAS) Net

STANDARD VS, LAS
TREATMENT

Trapping-sampling, direct
Trapping, sampling PEST MONITORING recording, + use of traps
with camera

METEREOLOGICAL DATA Network of sensors,

Single sensor : S
interpolation in large areas

[ ] Computer assisted, scale of

Manually operated i ; )
risk, real time warning

Location awareness:

Empirically based SPRAYING APLICATION variety, fruit load, pest and
meteorological data
interpolation, protected

areas, controls the _
spraying volume, tracking
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AUA TEST SITE

\

FruitFly

Net
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1. EXPERIMENTAL
plots - DESIGN

0 25 50 100 Plot

N A With LAS
L= > NEIGHBORING CROPS
:IC:ControI
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2. ORCHARD DETAILS

»SINGLE VARIETY (or
varieties of similar
susceptibility to the
fruitfly tested)

> Plots UNIFORMLY
cultured:

Tree age, height,
fertilization, irrigation,
pruning etc
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3. PEST MONITORING

Points to consider:

> in LAS plots: e-traps
»>In NoLAS plots:
standard methodology
used by the farmer

0 25 50 100 Traps 3
- — Ve R Fojcct ¥ ENPI

A Marmal tran

Normal trap (with modification or
. othertype)
e -k T |vluy e I e S

* funded by the < CBCMED
> EUROPEAN UNION s (oo




4. METEOROLOGICAL DATA MONITORING

» DATA required for
decision + spraying
application

> Network of sensors
for Temp, RH, Prec.,
Wind

<& |
i
0 25 50 100 Sensors (T: Temperature, RH: Relative — F¥
B BT ™% humidity, W:Wind speed, P: Precipitation, [EEGEERSSEN Project 7+ ENPI
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DSS stages for Olive Fly
1

f——l¥—-\

A2. r ] —_——
”‘
| i‘r::;:tuc?um:itriuc I Semi- | | A3. Using the || Ad N
| & |, automatic mobile GIS M anu;ll
\\ — | countring | L ) l v |
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Pest monitoring: The e-trap
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Pest monitoring: The e-trap

0 25 30 100

I T
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FruitFly

DSS_’Lstlages for Olive Fly Net
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" B.DSS when to spray

» GetBBCH (e ,
(Alert) | ¥
Yes Output
Yes BBCH=Max(C) o When tO Spray
BBCH SPRAYING
RANGE No e
A 1st Get PHI Cur?'g?sg;y 0
>PHI
B 2nd Yes No
C Others
<>= Yes Tem:;?:tures
Main Parameters ¥ U
BBCH a scale used to
identify the "
phen0|oglcal Yes: BBCHE A (4] BBCHEB 0 BBCHEeC
development stages of o
the plant

At least
One A type

More
than A2 adults

Alive
nfestation is High

PHI (Pre-Harvest

Interval) pertrap in 5 Yes depending on the
days variety
Main Inputs No
Temperature->WSN Yes
Trap captures (adults)
-> e-trapping, per trap in 5 per trap in 5 per trap in 5 @
. days Na days days
mTrapping
Alive Infestation- Yes Yes Yes
m >MmGIS No
- . Alive
Yes rsﬁgftl;nrgsog;epﬁf Yos fnfestation (eggs, nfestation is High Yes
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_ Very High Risk

C. DSS where to spray
Start
Inputs Getnexttrap |,
Trap captures S data, RISK=0 [~ No
M: Males adults /%F Output
F>: fef[nale _adultST — The infestation
-> e-trapping, mlrapping RISK=0  feNo Yes»  RISK=1 RISK
—
Risk value | symbolic state
N
No Risk ,
1 Low Risk Yes Is I:waep?s1 YeS
2 Average Risk )
o}
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Xaps

D. DSS how to spray

Inference Engine

Input
Trees
Spray
Sensors
Traps
Polygons

Output

Go to the next plot
Abort spraying

Do not spray
Spray with specific
density

Final Consortium Meeting December 7-10,

Is the

Area to be
rayed?

Yes

rea alrea
No—»

Get
Sprayed trees

sprayed?

Estimate the

spraying
coverage

Plot sprayed
atisfactory?

ocatlo

Y Go to the
es
next plot

Get
Meteorological
data

<-No

already
No

¥

|—Yes—

earb
protected

| Get protected

areas

an-
=

Abort

spraying
rocess
X

high

_hlgh

optimum

Spray with
density "X"
7y

Estimate the

spraying density
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DSS components

( The mobile \

: The mobile :

GIS

T

Knowledge

Input Base

\§
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DIGITIZATION for location awareness

Photo layer

Points to consider:

»ltems to be digitized:
* traps position

= sensors position
= varieties distribution
- frult load
= tree location
= obstacles/protected areas

Background maps
|
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The Mobile GIS

GPS Area Trees

FruitFly

Net

Nodes Project title

Mappin
FPing Options North
Layer .
1 | ] M
Info Pan é
———— Zoom in e—
I-.—r- M M .ﬂ‘ toolbox  zoom out 5 MAP

R — I Selected
elements

Scale bar -—|_ |

* 6 | 7 8
DSS t
RESULTS Distance

ENavigator
Status 2. Info
| ‘ toolbox
: [ L
I._.l. -l. 3.Image
(o T T )
Toolboxes

container

***
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Mobile GIS-Toolboxes container
Main Toolbox

ONIEPYO

Mapping Toolbox
WAKNEEM«ls

Areas Toolbox

Trees Toolbox
Edi o T Add A wrme miowe Sel
, treg w inrfze tree Fam EFS E:E :h tre:ct
Nodes Toolbox

Optlons Toolbox

Info P "'ﬂﬂsamﬂ"  Navigeian '1 Sync ¢ 4 Refresh
toolboee L 'r"-
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Edit Fterncm'e
ares |nf{: area

W Maonve
tree

Edit Node Remove Select %, Move
ynﬂde @ infa n-nde mG:S }é node ‘i&;nnde
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LAS trees
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B FruitFly
Other layers: INet
AREAS + SENSORS
TOWIPL o]  TOWIFYO
E ‘ IR 25.Trap
- [; 33.‘ll'ra
e e EHw OO W@ e OO W@ e Hg O
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Layers of the database

2 Raster 1
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"FruitFly

'Net

Ibox ayers Toolbox
\FB\ }?ﬁ o u*y /L‘/F'l“ o) ]:[N/\

Mobile GIS-Project and Layers Toolbox
(AUA)

 EDECPT

K EOpen project..

}( Open project Open pr] pod ﬁOpen project..

Projects

¥ ~_j BLAS AUA 01

AN EEOTH

Exit CPLAS|  [cplas’
(-) ‘..,About..

vred || ol e

( )ExtCPLAS |' (-)ExitCPLAS c‘pl:::;AbOUt.. b

A I.«*_x.l I.f_*.l K |:f_x.| - K I_x—x_l I'/_\'I
e Hy 00 N NWwe e Hx 00 0e,e6,Hx00 |
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Mobile GIS-Data entry toolboxes

Open data entry
menu

Locate tree

":‘ ,N/ . X1 Tree 1D:559

FruitFlyNet A Menu
Olive fly Tree

y Risk
2, Remarks
Sampling

Spray
Actions

Pictures
Actions
Report

Lo o b s L s L L T

85m 20 sel
@Haping L

FruitFly

Net

Open i.e. Sampling
data entry form

?L\ Tree ID:559 ?T Menu
_..'W =TS J

mples

-

mples entries

ﬁDisplaYJyz Del b Add () Edit | .

Fruits

nfested Fruits

BBCH
—_
- IBBCH guide
Notes
-
EUR

n
z
g8
ER
zZ3

5

2

z




Tra

t-plas®, ‘ ‘ 5

+ W &
XL Node 21 3 {; IDW J
Traps

Traps entries

_
6 Displayh ¥’ Del . [; Add @ Edit |

TrapID
-
23
Type
-
Rebell v
Notes
—
e
Edit Node Add
node info node
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Mobile GIS-Trapping toolboxes

ing entry forms

) 4 Trap 23

W Traps Inspections b

@ Accept
photo _

Photo

Size @ 0 @,

' 4%. < Undo

@.};@50 8

L

3
Rebell v
Changed 1/1/15 hd
Males|=) 0 (# [Females = 0 @®
Adults (=) 0 & |Similar @ 0 @T
Other @ 0 @ Complex @ 0 @
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FruitFly

Net
Mobile GIS

Fruit sampling for BBCH or pest
damage

LAS

Tree ID:560

X
Iree ID:560(Sample:13)

Eamples entries

Display =
L@ play |

3/7/15 7:16:17

A

@5 Add () Edit

Infested Fruits
N

0
BBCH
.

72 leBCH guide

—

Notes
L
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Mobile GIS-BBCH entry guide

Restart BBCH

Smart approach

Restart BBCH

Smart approach

6.Flowering
60.First flowers open.

7.Fruit develop
72.Fruit size about 20 % of final size.

First flowers open.

Fruit size about 20 % of final size.

No

Final Consortium Meeting December 7-10,
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No Yes Accept

A A

i FruitFly

Net

72.Fruit size about 20 % of final size.

Fruit size about 20 % of final size.

No Yes Accept

A A

X
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b FruitFly

Mobile GIS - OUTPUTS: Net
x AUA DSS

DSS RUNNING ON THE T

PARAMETERS ENTERED

TO SHOW: WHEN, 058 hen o

WHERE, HOW TO SPRAY R

AND GUIDE/RECORD

SPRAYING ACTION

1 =
L3
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C. DSS — Where to spray/risk maps

FruitFly

Net

Mobile GIS

Analysis and creation of
IDW maps

Hnmel Data |Map \I Repml Chart l Web I Image Viewer I

Store and
Retrieve traps
data

RRRRR j Clear Label o -
Vap meﬁ Map ' Cache Copy -
| Sae Pt

y

Web €
services Pl e

e St—_

| -Iﬂ

1 =
L3
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PROTECTED AREAS

Yl M

Yo =00

\

FruitFly

Net
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D. DSS: How to spray

LTI T 0]

. . S ith 2
- Application £y
L
&
0. - ,
0. a
L 4
(O
L 4
L

]
[ J
L
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DSS D: How to spray

> DON'T SPRAY
Nearby protected area

. GGini ; GG ;
QMapping =L QMapping —y GMapping =L

gee =z 00 | eeEz oo | [Feeazoo
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B FruitFly

Net

EruitFlynge T - L Y FruitFiNEet
Olive flyYCAUAY Olive fly (AUA)
LAISAUA D1 ¥ LAS AUA 01
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FruitFly

s
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6. SPRAYING DECISION

1. | Capture threshold

A critical number is 2-5 flies per trap
in 5 days for the first spraying in
July, later it can be more than 5.

2. | Damage threshold
on the fruits during
the season

For the first spraying it is the first
recording of fertile punctures on the
fruits, for the next sprayings is the
alive infestation (eggs, larvae and
pupae) 1-2 or 3-5% depending on the
variety and generation.

3. | Fruit color or other
characteristic

Hardening of fruit kernel important
for first spraying in July - BBCH

4. | Critical climatic
conditions

Temperature (lower than 14°C, 33°C
or higher)

5. |Risk scale
description and
respective measures
(i.e. ratio of trees to
be sprayed for bait

sprayings)

This will be related to the captures,
the damage level and the
meteorological conditions.

Final Consortium Meeting December 7-10, by
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Points to consider:

» Trapping and
sampling data

> Scale of risk in LAS

%
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/" B.DSS: NOTE;

» GetBBCH (e ,
| No
Yes Output
Yes BBCH=Max(C) fs} BBCH<Min(A) When to Spray
BBCH SPRAYING
RANGE No e
R
A 1st Get PHI Cur?'g?séjay 0
>PHI
B 2nd Yes No
C Others
High
<>= Yes Tempe?atures
Main Parameters ¥ U
BBCH a scale used to
identify the "
phen0|oglcal Yes: BBCHE A (4] BBCHEB 0 BBCHEeC
development stages of o
the plant

At least
One A type

More
than A2 adults

Alive
nfestation is High

PHI (Pre-Harvest

|nterval) pertrap in 5 Yes depending on the

days variety
Main Inputs No
Temperature->WSN Yes
Trap captures (adults)
-> e-trapping, @ pefctj::fsi" 5 per trap in 5 per trap in 5 @
mTrapping No days days
Alive Infestation- Yes Yes Yes

= >MGIS &
Yes fecording of fertile Yes |nfe3t:t‘i:i3‘:19(eggs, nfestation is High Yes
punctures on the arvae and pupae depending on the
Is High
r

N D ——




c ent locatiol (y)

Is the location

o be sprayed?

Estimate the
spraying coverage
of the current plot.

Area already
sprayed?

t sprayed
tfactry?

Estimate the
spraying density.

T

Traps,
Cultivations,
Infestation risk

T ruitFly

7. SPRAYING Vet

APPLICATION
» Type of spray: bait

» Weather conditions

» Adjust tractor tracking and
areas to be sprayed
according to: interpolation
of pest risk, variety, fruit
load, obstacles.
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neters of the DSS B ar

i

0

-
@

7th meeting of
K 11-14 May 201!

Parameter

"
BBCH_AL

(Integer)
BBCH_A2

(Integer)
BBCH_B1

(Integer)
BBCH_B2

(Integer)
BBCH_C1

(Integer)
BBCH_C2

(Integer)

A
(Range Integer)
B
(Range Integer)
(o3

(Range Integer)
MeanAdultsPerTrapPer5DaysA

orAl

(Double)
MeanAdultsPerTrapPer5DaysB

or Bl

(Double)
MeanAdultsPerTrapPer5DaysC

orCl

(Double)
NoFertilePuncturesOnFruitsA

(Integer)
PerCentAlivelnfestationOnFruitsBmin

(Double)
PerCentAlivelnfestationOnFruitsBmax

(Double)

Value/Threshold

75

78

78

80

80

85

[BBCH_AL - BBCH_A2)

[BBCH_B1 - BBCH_B2)

[BBCH_C1 - BBCH_C2)

FruitFly

Net

The lower limit of the A BBCH range

The upper limit of the ABBCH limit

The lower limit of the B BBCH range

The upper limit of the B BBCH limit

The lower limit of the C BBCH range

The upper limit of the C BBCH limit

The range BBCH for the 1%t spray

The range BBCH for the 27 spray

The range BBCH for the other sprays

The mean adult insect per trap and per 5 days for the 1% spray

The mean adult insect per trap and per 5 days for the 2" spray

The mean adult insect per trap and per 5 days for the other sprays

The number of fertile punctures on fruits

The lower threshold of the per cent alive infestation on fruits for the 2'spray

The upper threshold of the per cent alive infestation on fruits for the 2spray
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C. DSS: NOY;
Start
Inputs Getnexttrap |
Trap captures e data, RISK=0 [ No
M: Males adults |~ & F Output
F: female adults e ) :
= eLtrapDing. mTrapDin The infestation
ppIng, pping RISK=0  |4No Yes»|  RISK=1 RISK
—

No Risk No
1 Low Risk Yes
2 Average Risk T
8| HighRisk
_ Very High Risk Y,@

Final Consortium Meeting December 7-10,
GOlS Athens - Volos, Hellenic Republic

Is the last
trap?

fPmb{ecdth ' % ENPI
unded by the CBCMED
EUROPEAN UNION o 702




/
DSS C: Nov Oa yivel Yekaopnog

FruitFlyNet
Olive flyfAUA)

ENEEC )

LA
) 4 : _ ,
@)
8,

0 KafBo6iov

1 Xopnin

2 Méerpua
s vy
L

[ToA0 vynin

Olizﬁ.{ljy Tt
LAS AUA 01 ; WUA

’--h
w

BaOpég AEKTIKO ® 99 X
EMKLVOUVOTITOG Eruavoovvotnrog i
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Conclusions Net

® A DSS for olive fly bait spray applications was developed
® The components of the DSS were descripted
® Each DSS tested using specific simulators

® The Evaluation of each DSS will be performed using
experimental methods and protocols
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