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. After World War I, chemical pesticides were started to be used against
pests and diseases in agriculture.

» Success of pesticides have spread among the world rapidly.

 However, negative effects of pesticides on human health and
environment were started to emerge globally.
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Enwronmental degradation and changes in ecosystems caused to
become awareness among people in terms of pesticides.

o Especially, poisoning and death have increased because of
pesticides during 1950s and 1960s.

* These pesticides cause many problems;
— Phytotoxicty for plants,
— Damage to beneficial and other organisms,
— Resistance
— Environmental degradation
— Damage to human health.

o “Silent Spring” was one of the key factor for reducing and banning
of chemical globally.  ‘sjlent Spring’ Is Now Nmsy Summer
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CATEGORY

CHEMICAL
CONTROL

Negative Effects On
Environment And Human

MANY NEGATIVE

Health EFFECTS
Resistance to Pests HIGHLY RISK
Phytotoxic effects YES

Waiting Period YES

Sustainability of
Applications

NOT SUSTAINABLE

Economic

NOT ECONOMIC
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First record official Biological Control application was in 1912.

Rodolia cardinalis was brought from Chios Island and used against
Icerya purchasi.

This predator was brought again in 1932. After that, the release studies
have been started in Aegean and Mediterranean region.

This was the first successful classical biological control application in
Turkey. Rodolia cardinalis established our nature and suppressed
Icerya purchasi easily.

If wide spectrum pesticides is not applied, this predator can be used
effectively

Adult Rodolia cardinalis Icerya purchasi



* Aphelinus mali was the second beneficial organism imported from
abroad and used against apple woolly aphid by Prof. Dr. Sireyya
OZEK in 1912 (Classical Biological Control).

 This parasitoid was also adapted to our environment and used
successfully against Eriosoma lanigerum.

Eriosoma lanigerum Aphelinus mali
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» Bracon hebetor was also imported to control Lepidoptera species in
storage process.

* Prospaltella berlesei was used against white peach scale insect In
fruit orchards.

* Prospaltella perniciosi was an another imported parasitoid used
against San Jose scale insect.

Bracon hebetor Prospaltella berlesei



using against citrus mealybug since 1965.

e This predator and parasitoid were imported from California in 1965
and started to be mass-reared in Adana and Antalya via Biological
Control Research Station.

e 3.000.000 predator and 4.600.000 parasitoid have been released In
Cukurova in 2003. After that, mass-rearing of this parasitoid and
predator have been transferred to the private sector in 2004.

Cryptolaemus montrozieri Leptomastix dactylopii
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Biological Control Research Institute has released 36.000.000
predator and 60.000.000 parasitoid between 1965-2003

48.000.000 predator and 75.000.000 parasitoid has been released on
citrus orchards via the private sector.

Western Mediterranean Agricultural Research Institute (Antalya) has
released 40.000.000 predator and 54.000.000 parasitoid between
1965- 2016.

Biological Control applications In citrus are supported by our
Ministry, and these supports provides long term sustainability for
IPM.



o Eretmocerus debachi were imported from USA and used against
Parabemisia myricae in Cukurova region.

« This parasitoid suppressed Parabemisia myricae and established to
our environment successfully.

Japanese bayberry Eretmocerus debachi
whitefly pupal stage



~e" Citrus Woolly whitefly, Aleurothrixus floccocus, entered to Turkey
from Hatay and caused important damage on citrus.

« Parasitoid Cales noacki entered with this pest and were seen iIn
Hatay in 1994.

e This parasitoid have been mass-reared and released in Eastern
Mediterranean Region by Biological Control Research Institute.

 Release studies helped to increase parasitoid population and
suppressed this pest effectively.

Cales noacki Damage of citrus woolly whitefly
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Serangium parcesetosum were brought from Eastern Blacksea
Region, Georgia in 1990 and used against citrus Whitefly,
Dialeurodes citri, in citrus orchards in 1990s via Adana Biological
Control Research Institute.

This predator was firstly established in Cukurova region. After that, it
was also used in western Mediterranean and Aegean Region.

Pupal stage of Dialeurodes citri Adult Serangium parcesetosum
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e This predator adapted to our environment and suppressed the
damage of citrus whitefly successfully.

e Thanks to establisment of this predator, citrus whitefly is not main
pest for citrus anymore.

Larvae and pupa of Adult Serangium parcesetosum
S.parcesotosum
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reared in Adana Biological Control Research Institute since 1996
and used against European corn borer, Ostrinia nubilalis.

* Release studies have been done in 20.000 da from 1996 to 2007.

Trichogramma evanescens Parasitized and non-parasitized Ostrinia
nubilalis eggs and adult individual
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T. evanescens is mass-produced commercially in our Institute.

This parasitoid has been released successfully against Lobesia
botrana in Denizli with partnership of the private sector and our
Institute between 2014-2015.

1.500.000 T.evanescens have been released against L. botrana in
2016.

7.500.000 parasitoid has been released for the support and
conservation of this parasitoid in nature.

The release of T.evanescens is still being continued against Lobesia
botrana and Cydia pomonella with different studies.




*EQg parasitoid Trissolcus semistriatus is mass-produced and used against
sunn pest in Adana Biological Control Research Institute.

«85.000.000 parasitoids have released between 2007-2016.

|In addition, Conservation studies, such as green zone, have been done for
protection and increase of this parasitod’s population.

Sunn pest eggs and adult Adult Trissolcus semistriatus and
sunn pest eggs



The release studies are completely supported by our Ministry and
Biological Control Research Institute.

Thanks to Release studies and banning of Aerial spraying with

plane, parasitism rate have increased from %20-25 to %80-90 since
2006.




*Our Institute do not only support biological control studies, but also
conduct some studies about conservation of natural enemies.
 Especially “Green Zone” is one of the most important factor to
protect natural enemies. In addition, polyculture plantation is
supported by our institute.

sFor example Green Zone Project in Beydagi was helpful for
conservation and spread of sunn pest parasitiod.

Beydag1 Green Zone Project
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Many biological control agents are commercially used in greenhouse
vegetable production with officially authorized by General
Directorate by Food and Control.

Biological control applications is supported 3500 4/ ha financially by

our ministry.

List of officially registrated natural enemies used In greenhouse

vegetable production:

— Aphidius colemani, Aphidius ervi, Orius laevigatus, Amblyseius
swirskii, Eretmocerus eremicus, Macrolophus caliginosus,
Nesidiocoris tenuis, Encarsia formosa, Phytoseiulus persimilis,
Diglyphus isae
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Rhyzobius lophanthae

Chilocorus bipustulatus



Adult whitefly S. Parcesotosum larvae

Adult S. Parcesotosum



Citrus melaybug individuals
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I\mleuéss-production of citrus mealybug predators; Cryptolaemus
montrouzieri, Scymnus sp., Nephus sp., Sympherobius sp.
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Sympherobius sp

Cryptolaemus montrouzieri
adult and larvae

Nephus sp.
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Chrysoperla carnea larvae, pupa, and adult



e Orius laevigatus iIs also mass-produced in our Institute

*This predator is used commercially against thrips in greenhouse
vegetable production in Turkey

Orius laevigatus adult and
nymph



Mass production of Anthocoris minki against psyllids

Anthocoris minki nymph
and adult



e
GIDA TARIM VE HAY VANCILIK
BAKANUIG

«Aphidius colemani is mass-produced in our Institute.

*This parasitoids Is used against aphids commercially in
greenhouse vegetable production

Aphidius colemani adult and parasitised aphid mummy
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* Predator acar Amblyseius swirskii is also mass-produced in our
Institute.

* This predator also used commercially against thrips and whiteflies in
greenhouse vegetable production..

Amblyseius swirskii adult
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SIDE EFFECT TRIALS

« Adana Biological Control Research Institute has been carrying out “Side
effect trial” with permission of Republic Of Turkey Ministry Of Food,
Agriculture And Livestock since 2008.
» Side effect trials is an obligation for getting registration for insecticide of
citrus pest .
*Pesticide companies must apply "side effect trials" before obtain
registration from our ministry.
*Three natural enemies is used in these trials;
*Chilocorus bipustulatus
*Angyrus pseudococci
*Amblyseius swirskii
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THANK YOU FORATTENTION

MSc. Dogancan KAHYA

Biological Control Research Institute
E-mail: dogancan.kahya@tarim.gov.tr
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