Research on chemical ecology at the Plant
Protection Institute (ATK HAS, Hungary)




Research and application of pheromones and
other semiochemicals

— 1dentification of first pheromone structure
(silk moth - B. mori) (Butenandt et al., 1959)
W% 4 TS, T

— definition of the term “pheromone” (Karlson
~ and Liischer, 1959)
. ===l -
— elucidation of pheromone structures of the
first few agricultural pest moths (end of sixties -
- beginning of seventies)




General characteristics of
pheromones:

ST
— pheromone composition 1s unique per
insect

— pheromones can be extracted in

~ extremely low quantitites from insects
— Insects require extreme purity in
synthetic pheromones



The challenge was:

to elucidate pheromone composition of
agricultural pest insects

Preconditions:

— as background, behavioral observations
~ on target insects

— adaptation or development of special
instruments and methods used in the

i




cabbage armyworm
(M. brassicae)
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Background studies: daily rhythmicity and age dependence of
pheromone emission (females) and responsiveness (males) to the
pheromone
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T Adaptation / development of special
B —— 1115 ('L 11CN(S and methods: electroantenno-
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Toth et al., J. Chem. Ecol., 9:1317, 1983




Adaptation / development of special instruments and
methods: wind tunnel olfactomet
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solvent extract of
pheromone gland

collection of
pheromone emitted
from the air

control (pure air)
1
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Adaptation / development of
special instruments and

1

1=211-16Al

el cthods: volatile collection of
pheromone in glass capillaries
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Adaptation / development of special instruments and

methods: gas chromatography with parallel insect antennal and flame
ionisation detection (GC-EAD/FID)
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Adaptation / development of special instruments and
methods: collection of volatiles in a closed-loop system (CLSA)
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New discoveries in moths (Lepidoptera)
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Elucidation of chemical structures of
pheromones in 47 pest moths

Distribution by plant culture:
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New discoveries in moths (Lepidoptera)
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New discoveries in moths (Lepidoptera)
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New discoveries in moths (Lepidoptera)

. Turnip moth (A. segetum):
Bulgdra pheromonal “strains”
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Toth et al., J. Chem. Ecol. 18:1337, 1992



N Identlﬁcatlon of pheromones allomones and
i 1 kairomones in 25 pest beetles
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New discoveries in beetles (Coleoptera)

Click beetles (Elateridae) o first

identification
Gas chromatography of pheromone gland

extracts improving known

composition

int. std. .
confirming known

composition
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New discoveries in beetles (Coleoptera)

Scarab beetles(Scarabaeidae) P first
| identification

improving known
composition

confirming known
composition
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New discoveries in beetles (Coleoptera)

Flea beetles (Halticidae) o first

: identification
Ph. vittula
Osszes fogds: 577 bogar . .
improving known
composition

atlag + SE

confirming known

composition
ALLYL
feromon

@ Ph. cruciferae
(europai populacio)
® Pi. nemorum
@ Ph. nigripes
® rh. undulata
Osszes fogas: 3696 bogar : . ‘ Ph Vlttula
Ph. cruciferaec §%

atlag + SE
- )
S B~ S

o)
(@)




Extension activities The “founding fathers:

Application of our scientific
results:

non-profit advisory extension Toéth Miklés
service for detection, monitoring
and forecast
+
pest-specific pheromone trap
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Extensive field tests before traps for a given pest are

trap family put on our product list available to farmers




Among traps developed by us one
of the most successful ones is the
CSALOMON® PAL
pheromone trap, which is the
supported trap type for detection
and monitoring of Diabrotica v.
virgifera in EU countries [EU
framework 5 (QLKS5-CT-1999-
01110)].




Occurrence of
Diabrotica v.
virgifera in
Europe

in 2010

From 1995 on
detected by
CSALOMON®
PAL pheromone
traps




Contribution of basic scientific research
to the CSALOMON® trap family:

From all species on our list of products:

we 1dentified the
pheromone

we adapted known
pheromone

we improved
activity of known
pheromone
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