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SEMIOCHEMICALS PHEROMONES
THE LAST 25 YEARS OF MY LIFE

e 1988 - First approach (Oriental Fruit Moth)

e 1992-I10BCSemiochemicals - S. Michele

e 1993 - South Tyrol (Codling moth)

1996 - Trentino - Mezzacorona (Grape moths)
e 1998-IBMA

e 2001-EU91/414

e 2003-5 registrations in Italy

e 2012-70,000 ha MD in Italy

Dr. Kinya Ogawa - Shin-Etsu

Shin.ctsu

PHEROMONES




HOW IT STARTED
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AND CONTINUED...

T. Wyatt 2009 - Fifty years of pheromones
Nature - Vol. 457 15 January 2009

OPINION

ESSAY

MATURE| Vbl 457115 lanucaey 2009

Fifty years of pheromones

Powerful chemical signals have been identified in moths, elephants and fish, recounts Tristram D. Wyatt.
But, contrary to stories in the popular press, the raceis stillon to capture human scents.

Fifty years ago this month, Peter Karlson and
Martin Loscher propased a new word for the
chemicals used to communicate between

i P .
since then, pheromones have been found
acress the animal kingdorm, sending messages
betwian courting lobsters, alarmed aphids,
ackling rabbit pups, mound- bu\u\:@ termites
e tratl-fallowing ants. They ity

term, from the Greek phereln for ‘to transfer,
and barmim o excibe ala stroke replaced acto-

that mimics famale-wasp pheromenes. The
mimicry Is so good that duped males will

harmone. Phe and close
encugh o hormane' to imply same similarites
along with the differences: like hormones, phe-
romonescould beexpectad to be specific, and

facul he flowers,

Farlson alsocatalyseda cormpletaly new feld
af study In blalogy, by asking a young biolo-
gist netghbour, Dietrich Schretder, iThe could

al way 1o assess

active n . Theydefined pherc-  Irvent an elec
manes is: *substances which are secretedto  Butenandrs silk-math ext racts for activity.
deby an individual and receved bya  schnedder's solution was the electroantenna-

algae, yeast, ciliates and ba(terlx

The new word met a pressing nesd. Kad-
son had dscussad 1t with his colleague Adolf
‘Butenandt, who was about to publish the first
chemical identification of a pheramon: —
barnbykod, the sax pheromone ofthe silk moth
EBombyx mord. The bambykel paper showad
the equivalent of Koch's postulates for estab-
lishingcausal relationships for phemm ones:
isalation, 1dentification, synthesisand biosssay
confirmation of activity?. Butenandfs work:
established that chernical signals between ant-
mals extst and can be dentified, markingthe
atart of modern pheromene ressarch. Popular
speculation about human pheramones, still
golng strong today, began too.

The ldea of chemical c cmmunication was
oot new 1n 1959 The anclent Gresks knew that
the secretions of a fmaledog In heat attracted
rmales. Charles Butler had warned in The Femd-
st Monarihie (1609) that If you are stung by
ome honeybes, “other Bees smelling the ranke
favour af the polsan cast out with the sting
will come aboutyou as thick as haile” In The
Deescent of Man, anid Selection in Relation io
Sex(1871), Charles Darwin Included chemi-
cal signals alongside visual and auditory cnes
asom.cmuesofsexualse]ecllon d.escrlblngtbe
success of th ding male

sacond individual ofthe samespectes, n which
me{rvelmea specl.ﬂ.c reaction, fwe'mmple a

The new word and daﬁ.nll.on stuck.

Feast forthe senses

Karlson and Lscher were far-sighted, noting
that pheromanes wers lkely to be wsed by a
‘wile mnge of antmaks, ncluding fish and under-
waler crustacears as well as land marmmals and
Insacts. They predicted that mest pheramanes
would actvia the conventional senses o smell
ar taste, but that sore might be ingested and
actdirecthy on the brain or sther organs —as
happers n termites, whose phermones affect-
Ing casta devalopment are

passed round by mouth “Cantroversy over

through thecalomy:

igram, still used today: wires inserted into both
ends of amoth antenna are used to measure
electrical signals as different extracts are pre-
sentpd. Recordingsafactity n singleantennal
sensory cells followed In lateryears, asmaths
and their pheromanes bacame a key modal
system In nevroblslogy:

The pursuit af pheromone sclence has not
been entirely sweet and easy. The concept has
faced key perlods ofcont raversy aver mam-
‘malian phermones, in battles almost as heated
as the ‘stink wars’ between opposing troops of
ring-tailed lemurs, which wave their phero-
mone-coated tals o assert their dominance.

Inthe 19708, a group of reseanchers sudy-
Ing mammalsargued that the
term ‘pheromones’ shauld
not be used for mammallan

Al these anticipations  Mammalian pheromanes o myca) signals, citing n

have been borne out. hasbeenalmost as

particular the complex, highty

although Karlson and  heated asthe ‘stink wars'  vanableodours that mammals

Lischer might have been

useto distinguish Httermate

amazed at the range of ~DEIWEENOPPOSINEROOPS fromy stranger, for example

molecules identified as  of ing-tailed lemurs.”

pheromaonas since 1959,
Including everything from low-m olecul ar-
welght formic acld to ponpepudes We now
know that manry pheromaones (.

cracodiles, ducks, goats and elephants. Jean-
‘Henrl Fabre, also in the 1870, described how
male emperor moths flocked around a femala
math hidden behind wire-gauze, but lgnored
vishle Emales sealed under glass, Surely her
smell was theattractlon.

1n 1932, the physialoglst Albrecht Bethe had
proposed the broad term Bctohormone to cover
marry Kinds of chermical interaction, including
comminication o attraction of an animal to a
ford smell. Karksen and Lilscher wanted a term
that more narrowly covered communication
betwean members ofthe same species, but more
bacadly allowed for thoss chemicals to be created
byavariety of cogansi hormones by definition
come from theendocrne gands). Thelr new

262

sexph of most math: single
compaurds, but Ntberaspaclewpacmc com-
bination of malecules in a precise ratio.

The ublquity and variety of pheromones
«can be explained by natural selection. The

pment of six ph

Ina fish, for example, might have started with
‘male fish detecting sexh leaking from

for altrulsm or mate cholce.
These Individual odours,
ncluding seme related to the mmiune system,
need to belearnt for recognition, and did net
seem to fit Karlsen and Lischer's definition.
some researcherseven doubted that complax
‘mammals, Including humans, could have their
behadour altered by somethingas simple as an
mstinctive reaction to a smell

Diebate continues amang those in the feld.
Tnow agmee that these variable odours are not
phemmunes and Instead ame better tarmad
{the same helds for com-

a female about to spawn. The most sensltive
‘males wouldget there first. Over generations,
there would be selection for Incressed sensitiy-
Ity of the recetver and ncreased productionaf
theslgnal by thesender.

Chemlical communication can also be
explolted by atherspecies. For example, some
archids, which benefit from attracting pol-
linators, produce a mixture of compounds

plex varlable adours In social insects suchas
anitsand bees, which also have to be learnt and
are used for ooy recognifion). But species-
spectfic small molacules that do fit the classic
pheromone defintton have now bean identt-
fied for mammals. Most spectacular was the
1996 discovery that the female Asian elephants
seng pheromone 1s 8 small molecule — (Z3-7-
dodecen- 1-y] acatate — also used by some



WHY ?2..DRIVEN BY CRISIS...?

“....We have evidence that grape moths
can be controlled by the application of
enough quantities of sex attractants.”..

“...the problem of replacing arsenic ...would be
solved in an elegant way.”

GOtz Bruno (1940). Sexualduftstoffe als Lockmittel in der Schadlingsbekampfung. Umschau 44:794-796



BIOCONTROL AND PHEROMONES ADOPTION
ONLY DRIVEN BY CRISIS...?

- Insecticide Resistance
- Concern about Insecticide Residues

- Outbreak of Invasive Species
- Outbreak of Secondary Insects



TODAY USE OF PHEROMONES...A BASE IN IPM

Disrupfti
(latest estimates approaching 1M ha)

Source: Sex Pheromones and their impactin pest management
Peter Witzgall et al.-Journal of Chem. Ecol.2010



IPM, NEVER TAKE IT FOR GRANTED

FAO definition:

Integrated Pest Management (IPM) means the careful consideration of all available pest control
techniques and subsequent integration of appropriate measures that discourage the
development of pest populations and keep pesticides and other interventions to
levels that are economically justified and reduce or minimize risks to human health

and the environment. IPM emphasizes the growth of a healthy crop with the least possible
disruption to agro-ecosystems and encourages natural pest control mechanisms.

IOBC IP & IPM definition:

Integrated Production — is a concept of sustainable agriculture developed in 1976 which has
gained international recognition and application. The concept is based on the use of natural
resources and regulating mechanisms to replace potentially polluting inputs. The
agronomic preventive measures and biological/physical/chemical methods are
carefully selected and balanced taking into account the protection of health of both
farmers and consumers and of the environment....



EU SUD & IPM

SUD Directive 128/2009

Art. 12

Reduction of pesticide use or risks in specific areas

..Appropriate risk management measures shall be taken and the use of low-
risk plant protection products as defined in Regulation EC No. 1107/2009
and biological control measures shall be considered in the first place.

Art. 14
Integrated Pest Management

Member States shall take all necessary measures to promote low
pesticide-input pest management, giving wherever possible priority to

non-chemical methods , so that professional users of pesticides switch to
practices and products with the lowest risk to human health and the environment
among those available for the same pest problem. Low pesticides-input pest
management includes integrated pest management as well as organic farming...



BIOCONTROL & IPM

A pivotal rolein IPM fully in accordance with the Sustainable Use Directive

Prevention

Monitoring

Resistance management
Reduction of pesticides uses
Respect of ecosystem
Reduction of consumers and workers health risks

ONLY BIOCONTROL CAN CONTRIBUTE TO EACH STEP !



GROWTH OF BIOCONTROL MARKET

World Crop Pesticide Market World Crop Biocontrol Market
25 bl USS (2008) expected growth 2010-2015 (M$)

M conventional
3%  MWbiocontrol (750 MS) 3000

2500

2010-2015 '
CAGR 23% '

2000

1500

SN N

1000

500 -

0
Source: Global Industry Analysts Inc. 2008 2010 2015




M$

BIOCONTROL MARKET GROWTH BY WORLD AREA
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OLD VIEW ?

DON'T PANIC,




NEW TREND ?




REALITY
THE GENERALIST



BIOCONTROL NEEDS

A more specific Regulatory framework 140

Number of MD pheromone products registrations
(comparison between EU and USA)

(today Regulation 1107 still has no provision 120

for the specificity of Biocontrol products) 100 120
An Expert group (IOBC) to support Member 80 m 1590

State evaluation of Biocontrol products 60 2012

A much shorter “time to market” for products 40 o

A more direct contribution to research 0 - 10

A better supporting program for tech transfer 0 - .

to growers EU USA







