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BIOTECHNICAL CONTROL

e Biotechnical control is based on the methods that
disrupt the biology, physiology and behavior of the

target pest SpECIeS
E?heromone’?

oH

wﬁ? Kairomone?

L

e It involves the use of semiochemicals such "o,
as pheromones, repellents and oviposition |
deterrents. '
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SEMIOCHEMICALS

Kermania pistaciella

Semiochemicals
|
W Pheromones Allelochemicals

(25,12Z7)-2- Acetoxy-12-heptadecene l ﬁ

Function Deterrent/Repellent Allomones Kairomones Synonomes
1) Aggregation Signaler (+) Signaler (+) Signaler (-) Signaler (+)
2) Sex Receiver (-) Receiver (-) Receiver (+) Receiver (+)
3) Alarm

Semiochemicals (Gk. semeon, meaning mark or signal)

li Pheromones (Gk. pherin, to carry and hormon, to excite)

Allelochemicals (Gk. a/le/on, of one another)
do Nascimento, R. R.; Morgan, E. D. Quim. Nova 1996, 19, 156-65.




DIRECT & INDIRECT USE OF BIOTECHNICAL METHODS
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Bactrocera oleae

Medfly traps containing  McPhail traps baited with amonium
Trimedlure acetate, putrescine and trimethyl amine
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MONITORING

T ii

Kairomones: (E)-anetol, (E)-cinnamon  Ephestia spp Dendroctonus spp.

Iropinotathirta




MONITORING

Tuta absoluta trap developed in Demreli, Antalya
TUTA-R
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Flight activity of the Oriental fruit moth in Inegdl, Bursa

during 2006-2009



MONITORING FOR QUARANTINE Diabrotica spp
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COMBINED TRAPPING




BAITS FOR MONITORING?

Pear ester:
Etil (E,Z)-2,4-dekadienoat >

Left: Figure 1. Ajar trap for ariental fruit moth with exclusion holes. Right; Figure 2. Zorro trap for spotted wing

Terpinyl acetaté > Oriental fruit moth Apple vinegar=-Drosephila suzukii



MASS TRAPPING




HOW MANY TRAPS AT VARYING 7UTA DENSITY?

Tuta MOTHS CAUGHT B> _
0 3 330 >30 &/ | :




FRUIT DAMAGE (%) (Aksoy and Kovanci, 2016)

Mass trapping low-density populations of Tuta absoluta with various types
of traps in field-grown tomatoes
Journal of Plant Diseases and Protection 123 (2), 51-57.
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https://scholar.google.com/citations?view_op=view_citation&hl=en&user=wfQmRgIAAAAJ&cstart=20&pagesize=80&citation_for_view=wfQmRgIAAAAJ:7PzlFSSx8tAC

MATING DISRUPTION:
SPRAYABLE PHEROMO
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HIGH-VOLUME APPLICATION

VOLUME






Canopy (Lower < 2m) Canopy (Higher than > 2m)
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MATING DISRUPTION:
SPRAYABLE KAIROMONES (Kovanci, 2015

Co-application of microencapsulated pear ester and codlemone for mating
disruption of Cydia pomonella
Journal of Pest Science 88 (2), 311-319
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MATING DISRUPTION:
AEROSOL PUFFERS
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MATING DISRUPTION:
HAND-APPLIED DISPENSERS




MATING DISRUPTION:

MOTH CATCHES AT DIFFERENT TREATMENTS
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Mean cumulative codling moth pheromone trap captures in, conventional
insecticide treated, and insecticide + mating disruption blocks

averaged across two orchards in Bursa in 2012.



FRUIT DAMAGE ASSESMENT

Damage? (20)
Treatment Sting Entry Live worm
Checkmate CM-F HV spray 09a 09a 0.1a
Checkmate CM-F LV spray 09a 03a 0.0 a
Checkmate CMXL1000 0.0a 00a 0.0 a
Insecticide 1.3a 1.0a 0.5a

Mean percentage fruit damage by codling moth larvae in conventional
insecticide treated, and reduced insecticide + mating disruption blocks
averaged across two locations in Bursa, northwestern Turkey in 2012.

b Miﬁns,___ with the same column followed by the same letter are not significantly different
by Fisher's protected LSD test (P < 0.05). Data were analyzed using arcsine square
root,| but data shown are back transformations.
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MATING DISRUPTION:
WATER SOLUBLE PASTE FORMULATIONS




MATING DISRUPTION WORLDWIDE

Mating Disruption - World

~ 750,000ha




MATING DISRUPTION IN VINEYARDS

Grape - EGBM, EGVM, GBM & LBAM
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Austria, Portugal, Israel; TOTAL
Turkey, East Europe etc. 136,000ha
11,000



ATTRACT & KILL

PHEROMONE + KAIROMONE AGAINST RED PALM WEEVIL




ATTRACT & KILL

CIDETRAK DA MEC + INSECTICIDES

20

DA + Spinetoram
M Spinetoram

DA + Methoxyfenozide
B Methoxyfenozide

DA + Rynaxypyr
B Rynaxypyr
10 DA + Spinosad
M Spinosad
DA + Emamectin Benzoate
B Emamectin Benzoate
5 DA + Indoxacarb
M Indoxacarb
DA + Novaluron
B Novaluron
0

Treatment UTC=87% damage, mid-season assessment, 3 applications

15

Percent CM Entries

Source: Dr. Alan Knight, USDA, ARS Wapato, WA




NOVEL TECHNOLOGIES: ORGANIC NANOFIBERS

high voltage power supply
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nanofibers

syringe pump

polymer solution collector
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NOVEL TECHNOLOGIES: ORGANIC NANOFIBERS
Introduction: ) What m’m vanofit W o T

investigated in this profect are produced from organic blodegradable polymer solutions by electrospinning

th ratio Is in the range of 1: 107 The fiber diameter varies from 600 to 1400 nm and more.The fiber cores are hollow and
ic pheromone which is liberated by controlled diffusion into the surrounding air

fiber material nor pheromones have any known vertebrate toxicity.

nlnohm hmt :lhl-nlutdr nothing in common with inorganic, or carbon nanoparticles, or stiff carbon fibers - except the
s & Methods: Nanofibers and insect sex pheromones

Electrospinning of nanofibers in the lab and field

* a material jee of polymer from an electrode to a corresponding counter
electrode

& 3 strong clecencal field (up to several KV cm ' and tny force)

* incorpontion of pheromenes i accomplished simultaneously with the

spinning process which generates the fibers
* in feld uractor with spinning platform, deposits a fiber Neece

Pheromone-loaded ibers: production and characterisation

= Wind channel long term pheromone release under controlled conditions [1]
* CLSA [1] followed by GLC-FID

8 * Thermogravimetric Analysis (TGA) Release rate characteristics [2,3]

* Production of pheromone-loaded nanofibers in the lab [3-5]

* Scanning microscopy

Nanofiber material. Ecoflex®  Aliphatic-aromatic Co-Polyester (6]

',. enito-dhehl ol oesuko- 407 MY/ L



NOVEL TECHNOLOGIES: PHEROMONE NANOGELS

From
Efficient Management of Fruit Pests by Pheromone Nanogels

Deepa Bhagat, Suman K. Samanta & Santanu Bhattacharya
Scientific Reports 3, Article number: 1284 | doii10.1038/srep01294
Received 24 QOctober 2012 | Accepied 25 January 2013 | Published 18 February 2013

o

HV mag | WD |det |spot| titt | HFW |
15.00 kV!3 000 x| 80mm |ETD| 3.0 |-0°|49.7 ym

(a) TEM and (b) SEM images of the nanogel showing the existence of nano-fibrillar networks.



NOVEL TECHNOLOGIES: PHEROMONE NANOGELS

(a) HssCm HBCM “*30'6 PARAPHEROMONES
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NOVEL TECHNOLOGIES: PHEROMONE NANOGELS

. RO (23 =
(2) Thin films prepared on 09th Aug'2009; plate A: 1 + ME gel, plate B: gels of 1 in toluene, plate
C: ME alone and the plates were exposed to a guava orchard.

-
- - | - »
' * 4 2 4
% - *
-~ b R
Plate A Plate B Plate C

{b) (b) The same-plate:
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Plate A "* - Plate B Plate C



NOVEL TECHNOLOGIES: PHEROMONE NANOGELS

El ME alone
R Manoge!

10 15 20
Number of Days




NOVEL TECHNOLOGIES: RECYCLABLE DISPENSERS

* Anfora et al. (2008) used Ecodian LB dispensers.

* Emitters were loaded with 10 mg (E, Z) -7,9-dodecadienyl
acetate and made from low-priced recyclable material to
control Lobesia botrana.

e The efficacy of mating disruption lasted for 60 days.



NOVEL TECHNOLOGIES: BRANCH FITTED DISPENSERS

CIDETRAK® DISPENSER T

Dual Protection Technology |

TECHNOLOGY I:
Two-Way Internal Protaction
From UV and 0

TECHNOLOGY Il
EHiminanes
Free Radical Zones




NOVEL TECHNOLOGIES: MOBILE MATING DISRUPTION
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e Suckling et al. (2011) noted that pheromone-loaded sterile
Ceratitis capitata (Wied.) adults may interfere with sexual
communication of Epiphyas postvittana males.

 (E) -11-tetradecenyl acetate were released by sterile
medflies to prevent adult males of E. postvittana from being
caught in synthetic pheromone delta traps.

e Mating disruption in the first 4 nights were 95, 91, 82 and
85%, respectively.



NOVEL TECHNOLOGIES:
ELECTROANTENNOGRAM MEASUREMENTS




NOVEL TECHNOLOGIES:
DRONES TO APPLY PHEROMONES?

%




PUSH & PULL TECHNIQUE

CAN SEMIOCHEMICALS REPLACE TRAP CROPS IN THE FUTURE?

Push-Pull or Stimulo-Deterrent Diversionary Strategy (Vuta Sukuma)

Main Crop

rap Cro
JJ- (SE))rghum g

sudanese)

(Busseola spp.)
Attract moths

Afttract natural
enemies

Moths are
pushed away

Desmodium intercrop

Khanetal. (2010) J. Exp. Bot. 61:4185



NOVEL TECHNOLOGIES:

ATTRACTING NATURAL ENEMIES

Lacewing Eggs 2-Days After Predal

¥
w

A " “ . 2 . :
<« '3 \:r = * ,‘:\.-“"' : \

M"’Mﬁkﬂ# ‘: e mdnﬂd{m iﬂl a"r"rw
QJ

: ! " Predal ure
e e 30 |8 ___ W No Predalure
IE B |
2 ¥
i 1 I XTRE
3 35
llm ! J g
0O i o
Aug 11 mu Aug 11
COOH
Seven Spotied Lady Beetle Multi Colored Asian Lady Beetle
1T i
OH 1 Predal ure Ol Predalure
B No Predalure W No Predalure |
Methyl Salicylate F £,
= " (=]
E - i
d 8
-, Ld 1
B J f !
a a a
" 0
Amg 11
Sampling Date




GOOD AGRICULTURAL PRACTICES OFFER
BRIGHT FUTURE FOR FARMING!
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