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INTEGRATED PEST MANAGEMENT: WHEN GROWERS BECOME

STRATEGISTS

Slugs, weeds, fungi, insects, bacteria, rodents,... : cultivated plants have to contend
with lots of pests. The aim of integrated pest management is not to eradicate them
but to keep them at bay by a combination of time-honoured methods and the
latest tools provided by the life sciences.

Cultivation does not mean getting rid
of all living species except for one.
Advocates of this approach thought
they could use plant protection prod-
ucts to clear the countryside of crop
pests. But nature has more than one
trick up its sleeve: in response to
pesticide pressure many species de-
veloped resistance, with the result
that some treatments soon proved
ineffective. Worse still, because their
natural predators had vanished some
minor pests started to proliferate,
causing damage of a kind never ex-
perienced before. Farming under the
‘plant protection umbrella’ proved
to be an illusion. Instead, parasitism,
predation and antagonism between
living organisms are all natural pro-
cesses that can be utilised to avoid
or to soften the violent confrontation
between a crop and its pests. Empiri-
cal agricultural practices like tillage
and crop rotation have been analysed
to examine their effects on the inter-
actions between pests and cultivated
plants. Lastly, plant genomes have
been explored as a pool of disease
and pest resistance genes.
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Integrated pest management uses all
available means, favours preventive
measures and develops low-input
strategies. Pesticides are not ruled
out, but they are not considered a
production factor. Treatments are
recommended only when experi-
mentally determined risk levels or
‘tolerance thresholds’ are exceeded.
Integrated pest management aims
only to use products that are com-
patible with the system as a whole.

The basis of integrated pest man-
agement is knowledge. It evolves
in small steps, taking in relevant
progress in a wide range of disci-
plines including genetics, chemistry,
mechanics and ecology. It requires
practical agronomists whom grow-
ers can relate to and who address
problems as a whole and are able to
draw up concrete plans of action.

Integrated pest management re-
quires regular observations in the
field. Forecasting models need to
be continually checked against real
situations if they are to develop and

remain valid. Their relevance has to
be reviewed annually if the warnings
and advice issued by the various de-
cision support organisations are to
retain their credibility.

In Wallonia, advance warnings for
farmers are drafted by specialists in
the particular field (diseases, pests,
etc.) Each of them analyses the re-
ports from observer correspond-
ents from a variety of institutions
(provincial or regional government
departments, research centres or
universities) within a system that
covers the whole area and uses
standardised observation methods.
The reports describe the situation
observed within a network of ob-
servation fields. Attention is drawn
to risks, issues are highlighted and
advice is provided. However, they
are no substitute for the farmer’s
knowledge and skill. Rather than a
decision support service, these rec-
ommendations give farmers food
for thought, enabling them to make
fully informed decisions.
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INTEGRATED PEST MANAGEMENT: A UNIVERSAL APPROACH

Knowing the pests, assessing the risks, avoiding or reducing exposure, determining tolerance
levels: the integrated pest management way can be followed in all crops, and sometimes
even in livestock farming. Through their research, the decision support tools they design and
drive, and the numerous information transfers to farmers which they organise, many CRA-W
researchers play a part in developing integrated pest management. Here are some personal
accounts:

Vincent César Jean-Pierre Goffart José Wavreille Guillaume Jacquemin Virginie Decruyenaere
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“Controlling potato blight “Another aspect of in- “Neonate piglets must “Unlike  most other “The dairy heifer breeder
requires preventive fun- tegrated pest control acquire good passive countries, in Belgium has diagnostic tools for
gicidal treatments. The is correct management immunity if they are to official testing for ce- managing the use of
support of the warning of crop nitrogen fertili- be sufficiently protect- real cultivar registration cattle antihelminthics
system, a decision sup- sation. Excessive nitro- ed. Research carried is conducted without correctly and enabling
port system which mod- gen application often out at our experimental fungicidal treatment or the animals to develop
els the emergence and leads to pathogen de- piggery documents the growth regulators. Do- their immunity. These
development of blight velopment because of effects of management ing things that way en- include cattle behaviour,
as a function of weather the surplus of biomass. methods on the im- hances each cultivar’'s faecal analysis, pep-
conditions, enables fun- That’s why the decision munological quality of ability to tolerate or sinogen determination,
gicidal treatments to be support tools devel- the colostrum and the even resist fungal dis- etc. Managed use of
carried out at precisely oped at CRA-W based quantity produced. Ini- eases and lodging. This antihelminthics reduces
the right times, with the on monitoring crop ni- tial experimentsinvolve is part of integrated the risks of resistance.

result that fewer treat- trogen status contrib- using fermented po- pest management.” Combined with proper
ments are needed.” ute to healthy, integrat- tato proteins or yeasts feeding, this promotes

ed crop management.” (Saccharomyces cer- Sophie Schmitz normal growth in young
Louis Hautier evisiae) as feed addi- cattle in the first year of

Laurent Jamar tives to determine their
effects via suckling.”

grazing.”

Florence Censier
Christiane Fassotte
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“When faced with a
plant health problem
an accurate diagnosis

“Pests are controlled by
a number of specialist “Scab is the fruit grow-
beneficials, such as par- ers’ bugbear. The as- enables specific means

asitic hymenoptera, hov- cospores that cause of control for the path- “After forty years with
erflies and so forth, or the infections are dis- “In horticulture, from or- ogen or pest in ques- no reports the saddle
general-purpose benefi- persed between March chards to nurseries and tion to be deployed gall midge, Haplodiplo-
cials like lacewings and and June. Pinpointing not forgetting straw- and promotes better sis marginata, is once
carabid beetles. That the dispersals and de- berry plants, integrated pesticide management. again threatening cere-
makes it important to termining their inten- management of bio- Tests for detecting soil- al crops in Belgium. My
preserve and promote sity are essential for ef- aggressor arthropods borne pathogens are thesis is aimed in par-
that diversity in the field fective protection. The takes various forms: also a useful decision ticular at developing a
by favouring an environ- daily measurements detection, inventory and support tool when sex pheromone trap. Ul-
ment that ensures the taken in orchards by surveillance, risk analysis, planting a susceptible timately, this tool could
sustainability of these CRA-W staff enablethe making recommenda- crop on potentially in- be used by farmers to

insects in agricultural risk forecasting models tions, decision support, fected land.” assess populations in
ecosystems and thus to be refined each year, research and promot- their fields. Initially, its
take advantage of the thus backing up the re- ing alternative methods. main value will be to re-
free control service they gional warning system.” The Entomology Labo- searchers studying this
provide for farmers.” ratory has been involved elusive insect.”

in this line of work for
more than 30 years.”
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Quentin Ledoux

“The plant uses almost

imperceptible cell
signals to deploy the
whole panoply of its
natural defence mech-
anisms against certain
pests. Here at CRA-W
we are now able to
detect those signals
by fluorescence mi-
croscopy, giving us a
better understanding
of plants’ hidden re-
sources for controlling
their pathogens.”

Jean-Pierre Jansen

“The use of plant pro-
tection products that
are selective for bene-
ficial insects underlies
most of the success
in integrated manage-

ment of crop pests. If
you get rid of pests’
natural enemies you
are continually hav-
ing to control those
insects whereas, by
shifting the balance
in favour of natural
enemies, the problem
can often be solved for
good.”

Bertrand Colignon

“The progressive do-
mestication of plants,
along with the inten-
sification and globali-
sation of agriculture,
have considerably un-
dermined cultivated
species’ genetic resist-
ance to biotic stress.
Proteomics, based
on recent progress
in molecular biology,
enables conventional
breeding schemes to
be oriented towards
distributing  material
with lasting pathogen
resistance.”

Emmanuelle Escarnot

“Breeding and provid-
ing farmers with spelt
and wheat \varieties
that have low nitrogen
needs, are disease tol-
erant, resistant to lodg-
ing and have a canopy
density allowing them
to compete with weeds
- that’s our contribution
to integrated pest man-
agement. Using old
varieties in our breed-
ing schemes enables
resistance genes to be
incorporated into cur-
rent elite varieties.”

Alain Bultreys

“In the area of plant bac-
terial diseases, accurate
diagnosis, knowledge
of pathogen biology

and appropriate pre-
ventive methods are
often the most effec-
tive means of control.
Our work is therefore
directed at identify-
ing specific problems
arising in Wallonia and
characterising the caus-
al pathogens in order
to target the manage-
ment methods.”

Stéphan Steyer
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“In October, when the
winter barley emerges
and the temperatures
are favourable (> 14°C),
the fields are invaded
by aphids which may or
may not carry the bar-
ley yellow dwarf virus.
The analyses performed
at our laboratory en-
able the percentage
of aphids carrying the
virus to be determined.
Low level of viruses
detected? No insecti-
cide treatment recom-
mended, even if aphid
numbers are high!”

Michel De Proft

“Drawing up an accu-
rate warning is not so
easy, even when the
situation is clear-cut.
Each time we do it we
have to think about the
information expected
according to the sea-
son, the big storm the
night before, the crop’s
slightly late develop-
ment, and so on. The
relevant  information,
all the relevant infor-
mation and nothing
but the relevant infor-
mation: a mid-season
warning needs to hit
the target without
beating about the
bush. What’s the hard-
est thing about it? Defi-
nitely the hardest thing
is being succinct. After
all, a warning is not a
treatise, nor is it a les-
son: you have to say it
allin a few lines.”

SOLVING THE MYSTERIES OF THE ORANGE WHEAT BLOSSOM
MIDGE (S/TODIPLOSIS MOSELLANA)

Between mid-April and mid-June the
adult orange wheat blossom midges -
tiny little midges - emerge in the fields
in one or more waves. Having been fer-
tilized, the females fly off in search of
ears of wheat to lay their eggs in. The
eggs hatch a few days later and the
larvae then feed on the grain. On com-
pletion of their development the larvae
drop from the wheat and burrow into
the soil, where they remain until the fol-
lowing spring.

The broad lines of this insect’s biology
have been known for a long time, but
agronomists were still missing one criti-
cal element: the factors that determine
the emergence date. The fact is the
adults only live for a few days. If they
emerge once the wheat has started
heading, oviposition can take place,
resulting in yield and quality losses; fre-

quently, though, emergence does not
coincide with the vulnerable stage of
the wheat. In that case the insect fails
to reproduce and the crop is unscathed.
With no way of predicting emergence
it was not possible to assess the risk or
to advise farmers. CRA-W researchers
therefore spent several years attempt-
ing to understand what governs the in-
sect’s development. From 2007 to 2010
the insect was observed as it developed
in the soil, and flight patterns were then
determined with the aid of pheromone
traps. Extensive data were collected
in the field and compared with mete-
orological data from other sources. The
development conditions were progres-
sively identified, namely the need for
cold to break the diapause, the temper-
atures needed to stimulate emergence
from the cocoon, heavy rain to trigger
pupation, etc., until, finally, a predictive

model for adult emergence was built.
The model was validated by testing un-
der controlled conditions where emer-
gence was prompted. Then, in 2011,
2012 and 2013 it was used to predict
the dates of the first insect flights in the
field, proving accurate to within a day
for three successive years.

One gap in our knowledge has been
filled: it is now possible to predict harm-
ful coincidences and include that infor-
mation in the warnings to cereal grow-
ers. The new knowledge acquired also
enables young adults ready to lay to be
produced at will and their emergence to
be programmed. This possibility has led
to the development of a simple, effec-
tive method for testing wheat varieties’
resistance to the insect.

Contact: Sandrine Chavalle, s.chavalle@cra.wallonie.be



INTERROGATING THE AIR AND THE RAIN IN ORDER TO UNDERSTAND WHEAT

DISEASES

Like pollen, wheat pathogenic fungus
spores are microscopic propagules
that can take to the air in order to dis-
perse. Little is known about their aer-
ial travel and so, until now, predictive
models for disease development have
assumed the air-borne inoculum to be
‘all over the place’. Obviously, such a
vague description cannot be used to
predict either the start of emergence
or the severity of infection in a wheat
field, and the only option is to watch
for the early symptoms in order to
guess the pressure level of the differ-

ent diseases and adjust the protection
applied, if necessary. However, by the
time the symptoms appear the plant
is already infected and part of the
yield potential has already been lost.
In practice, advice to cereal growers
is therefore based mainly on experi-
ence from previous years and on what
is known about disease development
according to the weather conditions
once the plants are infected.

CRA-W and UCL attempted to meas-
ure spore flows of the main wheat
pathogens before they infected the
plants. This was done by positioning
spore sensors with an intake of 14 m3
air per 24 hours in a network cover-
ing the main field crop growing areas
of Wallonia and linking them up to
weather stations. Tests were set up
near each sensor to monitor disease
emergence and development and test
the protection schemes. The spores
collected were identified with the aid
of molecular tools which were used to

make a daily assessment of the spore
concentration of the main wheat dis-
eases in the air. The same method was
used at the same time to measure the
spore concentration leached by rain.

This unusual approach has already
resulted in notable progress in un-
derstanding the epidemiology of
leafblotch by demonstrating that the
epidemiological phase includes sexual
cycles that produce spores which are
dispersed by the wind and are likely
to directly infect the upper leaf levels.
The results will be used to correct the
predictive models which hitherto as-
sumed that wheat leaf blotch spread
from the base of the plants only.
Ultimately, such observations could be
incorporated directly into the advice
given to farmers in the growing sea-
son to enable them to adapt the crop
protection to the threats measured ...
in the air!

Contact: Maxime Duvivier, m.duvivier@cra.wallonie.be

LOOKING AHEAD TO REDUCE HERBICIDE USE

Bindweed, silky apera, wild oats ..
don’t they have pretty names, those
weeds that gardeners and farm-
ers struggle so hard to control! They
compete mercilessly with cultivated
plants. Yield losses in a weed-infested
field can be considerable, but that’s
not all: a prudent grower fights weeds
because he knows that allowing them
to flower and fructify is only storing up
trouble for coming seasons. There’s no
getting away from it - weeds must be
controlled. As they rarely, if ever, have
natural enemies that can be roped in
to render them harmless, the answer is
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frequently to use herbicides to control
these crop pests. When the weather
conditions are favourable, tillage im-
plements can also be used to destroy
young weeds. But it would be a mis-
take to think only in terms of chemi-
cal or mechanical ‘weeding’. The fact
is that a field’s weed population is
closely linked to the cropping system,
each part of which affects weed dy-
namics. The weed population can vary
in composition and density according
to crop rotation, the tillage system and
intercrop management. Agricultural
levers can be actuated to restrict the

development of the most undesirable
weeds. For example, blackgrass trials
ongoing for the last four years have
shown that both emergence and seed
production decreased drastically if the
sowing date was put back. Tillage like-
wise has a perceptible depressive ef-
fect on blackgrass populations. That’s
useful to know for anyone dealing
with heavily infested land, especially
if there is a large proportion of herbi-
cide-resistant blackgrass!

Another point is that weeds and cul-
tivated plants compete for light.
Breeding programmes for various
crops are aimed at creating varieties
that achieve rapid ground cover as a
means of limiting weed germination.

Agricultural, chemical, mechanical and
genetic means: integrated weed man-
agement is advancing along various
routes.

Contact: Francois Henriet, f.henriet@cra.wallonie.be
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