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”Dalje jačanje kapaciteta u fitosanitarnom sektoru iz oblasti sredstava za 

zaštitu bilja, zdravlja bilja, sjemena i sadnog materijala, uključujući 

fitosanitarne laboratorije i fitosanitarnu inspekciju”
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Plant Health Service 

surveys on Orchards
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Planning surveys and monitoring

Percentage of
crops areas

Pests status 
of areas

Sesitivity of
areas

Economic
value of areas

Which criteria using for planning surveys
on orchards?
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Planning surveys and monitoring

1) PERCENTAGE of crops
Potatoes crops in Lombardy (about 5% of cultivated area)
No particular problems, all the region pest free area
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Planning surveys and monitoring

2) PEST STAUS of AREAS

INFESTED AREA

PEST FREE AREA

FD in Lombardy spread almost everywhere (except province 
of Sondrio- pest free area)

Proportionally to surfaces, MORE inspectios in PEST FREE AREA 
(detection surveys)
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Planning surveys and monitoring

3) SENSITIVITY of AREAS
Bursaphelenchus xylophilus in Lombardy region (not 
present).  Visula inspections and traps for Monochamus

EXPO 

MALPENSA INTERNATIONAL AIRPORT

More visual inspections and traps around sensitive areas
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Planning surveys and monitoring

4) ECONOMICAL VALUE of 
AREA

Rinforced surveillance for Anoplophora in the strategic area for 
nurseries in MN province (very faraway  from Anoplophora 
outbreaks)
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Plant Health Service surveys on  Orchards

Plant Protection Service addresses monitoring on
quarantine/regulated pests (in orchards too)

SURVEYS OF 
LOMBARDY 
REGION ON 
ORCHARDS

PSA

ERWINIA 
and APP

SHARKA
FD and 

XYLELLA

XYLELLA
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PPS surveys on Orchards (Pome fruits)

Pome Fruits

Erwinia

amylovora

Apple Proliferation 

Phytoplasm

Host Target pests Surveys (other than nurserie)

1) Orchards

1) Orchards

 New orchards (1-2 year)

 Orchards in Pest Free 

Area (ZTMN1)

 Orchards in Strategic

area (nurseries of

propagating material of

apple plants- ZFT)

2) Regional

network 
(sentinel point)

3)Delimited

area of

outbreaks

During autumnal

surveys of Erwinia in 

apple fields
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Erwinia amylovora (fire blight)
Pome Fruits

Decision 2000/29/CE  Annex .II 

D.M.10 settembre 1999, n. 356

-creation of demarcated area (1km buffer) that has to be inspected twice a year for 3 
growing season

Quarantine pest

In case of findings

-distruction of infected plants, all hosts whithin 10m from infected plants, other 
symptomatic hosts inside the outbreak

-measure on nurseries inside demarcated area
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• Bacteria  Gram -

Erwinia amylovora (fire blight): Biology and  pathways

• Pathways:  principally through ooze during springtime, carried by

Insects,

Birds,

Rain

Wind,

Pruning

Infected plants (propagating material infected or not certified)

• Entryway:

Natural openings on leaves and flowers (stomi)

Wounds caused by storms, by pruning, by stings

of insects
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-Growing range of temperature (optimum )

> 15-18°C  and  < 32-35°C

Erwinia amylovora (fire blight): Biology and  pathways

-Time for monitoring (twice a year)

1° turn : from the half of May to the half July.  

&

2° turn from the half of September to the end of October

- Host plants : Rosacee Maloidaea (Pomoidee ) - pome fuit, wild and ornamental 
plants -
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Amelanchier spp. 

Erwinia amylovora (fire blight): Host plants

http://espacepourlavie.ca/en/file/2372
http://espacepourlavie.ca/en/file/2372
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Chaenomeles (Cydonia) japonica 

Erwinia amylovora (fire blight): Host plants

http://2.bp.blogspot.com/-0gb6miGcLb4/T4743UDYtPI/AAAAAAAACCI/4YdUHncAPmk/s1600/CCC_5964+botanical+garden,+Cydonia+japonica++04++%CE%A6%CE%B5%CE%B2++2012.jpg
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Cotoneaster spp.
Erwinia amylovora (fire blight): Host plants
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Erwinia amylovora (fire blight): Host plants

Cotoneaster spp.
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Erwinia amylovora (fire blight): Host plants
Cotoneaster spp.
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Crataegus spp. 

Erwinia amylovora (fire blight): Host plants

http://upload.wikimedia.org/wikipedia/commons/6/60/Crataegus_monogyna_1.jpg
http://upload.wikimedia.org/wikipedia/commons/6/60/Crataegus_monogyna_1.jpg
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Crataegus spp.
Crataegus spp.

Erwinia amylovora (fire blight): Host plants
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http://i794.photobucket.com/albums/yy228/angelop_album/DSC02581.jpg
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Cydonia spp. 

Erwinia amylovora (fire blight): Host plants
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Eriobotrya spp. 

Erwinia amylovora (fire blight): Host plants
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Malus spp.

Erwinia amylovora (fire blight): Host plants
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Malus spp.

Erwinia amylovora (fire blight): Host plants
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Mespilus spp.  

Erwinia amylovora (fire blight): Host plants
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Photinia davidiana

Erwinia amylovora (fire blight): Host plants
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Pyracantha spp

Erwinia amylovora (fire blight): Host plants
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Pyrus spp.

Erwinia amylovora (fire blight): Host plants

http://upload.wikimedia.org/wikipedia/commons/f/fe/Pyrus_communis_cv_Pepi_Harilik_pirnipuu_sort_Pepi_estonia.JPG
http://upload.wikimedia.org/wikipedia/commons/f/fe/Pyrus_communis_cv_Pepi_Harilik_pirnipuu_sort_Pepi_estonia.JPG
http://luirig.altervista.org/cpm/albums/bot-units85/pyrus-pyraster29782.jpg
http://luirig.altervista.org/cpm/albums/bot-units85/pyrus-pyraster29782.jpg
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Pyrus spp
Erwinia amylovora (fire blight): Host plants

http://upload.wikimedia.org/wikipedia/commons/1/16/CalleryPearC.JPG
http://upload.wikimedia.org/wikipedia/commons/1/16/CalleryPearC.JPG
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Sorbus spp.

Erwinia amylovora (fire blight): Host plants

http://upload.wikimedia.org/wikipedia/commons/6/68/Sorbus_aucuparia.jpg
http://upload.wikimedia.org/wikipedia/commons/6/68/Sorbus_aucuparia.jpg
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Sorbus spp.

Erwinia amylovora (fire blight): Host plants
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Sorbus spp.

Erwinia amylovora (fire blight): Host plants
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Wilting on flowers and leaves

 Leaves become black, are similar to leather on touch, don’t fall down but are 
joined to the branches, don’t crumble

 Young shoots bend (‘shepherds crook’ )

 Little fruits dry, become black, remain joined to the branches

 Cankers and cracks can appear on bark

 Under the bark the tissue is reddish

With favourable weather conditions, infected tissues can produce a 
grey/white ooze like little drops

Erwinia amylovora (fire blight): Symptoms
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Erwinia on Pyrus Pome Fruits
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Erwinia on Cotoneaster
Pome Fruits
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Erwinia on Malus Pome Fruits
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Erwinia on Crataegus Pome Fruits
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Erwinia on Pyracantha
Pome Fruits
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Other symptoms Pome Fruits
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http://utahpests.usu.edu/ipm/htm/advisories/treefruit/articleID=8210
http://utahpests.usu.edu/ipm/htm/advisories/treefruit/articleID=8210
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Other symptoms Pome Fruits
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http://www.cita-aragon.es/index.php/mod.imagenes/mem.popup/idimagen.108/chk.e2ed13adb1241a8107abdb42928e607c.html
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Erwinia amylovora (fire blight): surveys in orchards

Symptoms are easily visible (1 person can check on left and right )

Record all the information collected survey 
(extention, species, data, address, etc.) on field data 
sheet

Make an official report of the survey

Pome Fruits

Take coordinates of the orchard monitored

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.gas.ms.it/immagini/977&ei=SOmeVaH5GISxUamop7AL&bvm=bv.96952980,d.d24&psig=AFQjCNFXuCLO9EsNLgBOL6vmfg1itsam8A&ust=1436564148399862
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.gas.ms.it/immagini/977&ei=SOmeVaH5GISxUamop7AL&bvm=bv.96952980,d.d24&psig=AFQjCNFXuCLO9EsNLgBOL6vmfg1itsam8A&ust=1436564148399862
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://www.rivistageomedia.it/201303274976/rilievo-e-localizzazione-archivio/nuovo-ashtech-mobilemapper-120-ricevitore-gps-professionale-per-rilievi-gis-e-topografici.html
http://www.rivistageomedia.it/201303274976/rilievo-e-localizzazione-archivio/nuovo-ashtech-mobilemapper-120-ricevitore-gps-professionale-per-rilievi-gis-e-topografici.html
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Erwinia amylovora (fire blight): surveys in orchards

Other diseases and abiotic factors can cause symptoms similar to those caused 
by Erwinia (ex. Pseudomonas, Nectria, Zeuzera, weeding)

If there are at least  2 or 3 symptoms of Erwinia take a sample

Make an official report  of samples 
and give a copy to the owner of the 
orchards

Remember to sterilize scissor/pruner 
and other instruments used 

Mark the plant and take coordinates 
indicating the official code of the sample

Pome Fruits
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http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mygrass.it/index.php?/commerce/category/Forbici-Speciali&ei=0POeVfWmFYPeUcPYjaAL&bvm=bv.96952980,d.bGQ&psig=AFQjCNEhFNJRcguJZVjrJ2fo0FDshfqckQ&ust=1436566854184731
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mygrass.it/index.php?/commerce/category/Forbici-Speciali&ei=0POeVfWmFYPeUcPYjaAL&bvm=bv.96952980,d.bGQ&psig=AFQjCNEhFNJRcguJZVjrJ2fo0FDshfqckQ&ust=1436566854184731


ERSAF Ente regionale per i servizi all’agricoltura e alle foreste

Erwinia amylovora (fire blight): surveys in orchards

NB: if you take a sample, cut about 10cm under the infected part in
order to sample the transition area between diseased and healty part

Pome Fruits
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Erwinia amylovora (fire blight): surveys in orchards

And… If the sample is positive to lab test?

Official
management of

situation
Practical

management of
situation

Official notification to national / 
european authorities

Official institution of demarcated 
area (1km radius)

Application of phytosanitary measure on 
infected field

Verify if nurseries of host plants are
inside delimited area (eventual application
of phytosanitary measure)

Surveys on delimited area for 3 years
Official measure on beehive  

Pome Fruits

http://voyages-en-famille.e-monsite.com/pages/ameriques/perou-bolivie/carnet-de-voyage/d-ollantaytambo-a-agua-calientes.html
http://voyages-en-famille.e-monsite.com/pages/ameriques/perou-bolivie/carnet-de-voyage/d-ollantaytambo-a-agua-calientes.html
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Erwinia amylovora (fire blight): surveys

Surveys on demarcated area in urban 
context

Pome Fruits
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Erwinia amylovora (fire blight): surveys

Surveys on demarcated area in 
orchards contest

Pome Fruits
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Apple Proliferation Phytoplasm

Associated to autumnal control of apple plants for Erwinia, we do the monitoring af
Apple Proliferation Phytoplasm

New orchards

Pest free area (few)

Apple Proliferation Phytoplasm is spread in principal apple production area of 
Lombardy (infested area), so we address surveys on:

Plants before planting

Pome Fruits
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Apple Proliferation Phytoplasm: symptoms

Symptoms visible on late summer-autumn (sometimes infected plants 
are asymptomatic)

Uncontrolled growth and proliferation of young shoot on
the year branch like “Witches broom”

Fruits and leaves are smaller than normal

Enlarged stipules

Chlorosis and reddening of the leaves

Blossom later than normal (summer)

Pome Fruits
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Apple Proliferation PhytoplasmPPS surveys on Orchards (Stone fruits)

Stone Fruits

Sharka

Host Target pests Surveys (other than nurseries)

1) Orchards  New orchards in Pest

Free Area

 Collection orchards in 

Pest Free Area
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Apple Proliferation PhytoplasmPlum pox Virus (sharka)

Decision 2000/29/CE  Annex .II 

D.M. 28 luglio 2009

Quarantine pest
Stone Fruits

Spread in different

areas of the region

(infested areas)
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Apple Proliferation PhytoplasmPlum pox Virus (sharka)
Stone Fruits

-creation of demarcated area (1km buffer) control for 3 year

In case of findings

-distruction of infected plant, other symptomatic hosts inside the outbreak (if infection is
>10% distruction of all the orchard)

-measure on nurseries inside demarcated area
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PPV (Sharka): Biology and  pathways
Stone Fruits

•Virus
(4 strains: PPV-D; PPV-M; PPV-C; PPV-EA)
That differ for hosts species

• Pathways:  

Infected plants (propagating material infected or not certified)

Aphids
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PPV (Sharka): Biology and  pathways

-Time for monitoring

Early Spring during the blossom (for peaches with pink flowers)

Late May/early June (symptoms on leaf )

(Late summer/early autumn -symptoms on fruits)

- Host plants :stone fuit (Prunus spp.), fruit, wild and  ornamental plants -

Stone Fruits
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PPV (Sharka): Host plants
Stone Fruits

Prunus persica
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PPV (Sharka): Host plants
Stone FruitsPrunus armeniaca
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PPV (Sharka): Host plants
Stone FruitsPrunus domestica
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PPV (Sharka): Host plants
Stone FruitsPrunus avium
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PPV (Sharka): Host plants
Stone FruitsPrunus dulcis
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PPV (Sharka): Host plants
Stone FruitsOther prunus
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PPV (Sharka): symptoms
Stone Fruits

 Symptoms differ by host and season

Chlorotic rings or lines on leaves

 Chlorotic rings on fruits

 Depressed areas on fruits (fruits are deformed) in correspondence of
chlorotic areas on the skin

 Only on apricot the stone can show rings and spots of differents colours

On pink flowers (peaches), colors is not uniform but striated

Symptoms on leaves fade away during the season
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PPV (Sharka): symptoms
Stone Fruits
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PPV (Sharka): symptoms
Stone Fruits
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PPV (Sharka): symptoms
Stone Fruits
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PPV (Sharka): symptoms
Stone Fruits
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PPV (Sharka): symptoms
Stone Fruits



ERSAF Ente regionale per i servizi all’agricoltura e alle foreste

PPV (Sharka): symptoms
Stone Fruits
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PPV (Sharka): surveys on orchard

Symptoms are not easily visible (2  person per row, one check on the 
left, on on the right)

For monitoring procedures 
(see Erwinia) 

If you take a sample, not
required to sterilize the 
instruments is 

Stone Fruits

http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://www.rivistageomedia.it/201303274976/rilievo-e-localizzazione-archivio/nuovo-ashtech-mobilemapper-120-ricevitore-gps-professionale-per-rilievi-gis-e-topografici.html
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PPV (Sharka): surveys on orchard

Symptoms of Sharka are similar to other diseases (not quarantine pests)

PNSRV (Prunus Ring Spot Necrotic Virus)

ACLSV (Apple Chlorotic Leaf Spot Virus)

AMV (Apple Mosaic Virus)

PDV (Prunus Dwarf Virus)

For a correct determination take a sample
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PPS surveys on Orchards (vineyard)

Grape

FD (Flavescence

dorée )

Xylella fastidiosa

Host Target pests Surveys (other than nurserie)

1) Vineyard  Orchards in Pest Free 

Area (Province of Sondrio)

 Orchards in infected

area

During surveys for FD1) Vineyard 

2) Olive 

orchards
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FD (Flavescence dorée ) : symptoms

Scaphoideus titanus (FD)
 Hyalesthes obsoletus (LN)

It is spread  by vector insects

Its optimum for growing occurs from July to October
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FD (Flavescence dorée ) : symptoms

Shoots fail to lignify, are thin, rubbery, and hang pendulously.

During winter, the non-lignified branches blacken and die. Late-infected
shoots also blacken in winter but survive and grow a little in the following
spring.

Numerous small black pustules form along the diseased branches of
susceptible cultivars. At the end of summer longitudinal fissures appear in
the bark at the base of badly diseased branches.

The leaves show colour aberrations and downward-rolled margins. 

In white-fruited cultivars there is a yellowing of the portion of the lamina 
exposed to the sun that confers a metallic lustre to the leaf surface. 

Later in the season, well defined creamy-yellow spots a few mm in 
diameter appear along the main veins. 
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PPS surveys on Orchards: symptoms
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FD (Flavescence dorée ): symptoms

Symptoms of Flavescence doreè a are similar to other other diseases (not quarantine 
pests)

Damage caused by viruses
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FD (Flavescence dorée ) : symptoms

Symptoms of Flavescence doreè a are similar to other problems:

Potassium deficiencyDamage to the base of the Vitis
branch
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Focus on Xylella fastidiosa in vineyard
VineyardBacteria identified for the first time at the end of XIX 

century on vineyard  in California (Pierce’s disease)

Gram –
Xylematic bacteria
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Focus on Xylella fastidiosa in vineyard
Vineyard

It is spread  by vector insects (Cicadellidae and 
Cercopidae) in spring time

Its optimum for growing occurs from July to October

Homalodisca vitripennis
(=H. coagulata)

Carneocephala fulgida Draeculacephala
minerva

Graphocephala
atropunctata

Cicadella viridis
(Obradovic.,2010)

Philaenus spumarius.
(Obradovic.,2010)
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Focus on Xylella fastidiosa in vineyard
Vineyard

Nowadays ,5 differents strains of Xylella fastidiosa have been identified: 

 Sandy (host: Nerium oleander)

Fastidiosa; “Pierce’s disease”

 Tashke; (Host Chitalpa tashkentensis)

Multiplex; (host: Prunus dulcis, Olea 
europaea, other forestry and  fruit plants)

Pauca; (Host: Cirus spp and Coffea). 
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https://www.google.it/url?url=https://ricercamy.com/novita/689/cimbali-manifattura-italiana-di-qualita.html/attachment/chicco-caffe%CC%80-brochure&rct=j&frm=1&q=&esrc=s&sa=U&ei=WkdjVbfVL6rXyQPrsoGICA&ved=0CBYQ9QEwAA&usg=AFQjCNH9ep2jAywKhvu9q00noOX3yiVoNA
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http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.termedellafratta.it/it/programmi-benessere/carezze-di-vite.html&ei=igygVYLzMoPdUZqxl8gL&bvm=bv.96952980,d.d24&psig=AFQjCNFiWnD37XxxfbnU7vZPhZsi-wLOLw&ust=1436638716369480
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.termedellafratta.it/it/programmi-benessere/carezze-di-vite.html&ei=igygVYLzMoPdUZqxl8gL&bvm=bv.96952980,d.d24&psig=AFQjCNFiWnD37XxxfbnU7vZPhZsi-wLOLw&ust=1436638716369480
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Symptoms of Xylella fastidiosa subs. Fastidiosa (Pierce’s disease) on grapevine

In summertime plants show symptoms similar to water stress,
Leaves become yellow or reddish on the edge
 Bunch wilting
 Old leaves dry and fall down, but the stalk remain joined to the branch
Wood on new branch is irregular
 New shoots are produced on the bottom

Focus on Xylella fastidiosa in vineyard
Vineyard
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cv.Merlot cv.Chardonnay

Focus on Xylella fastidiosa in vineyard
Vineyard
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Focus on Xylella fastidiosa in vineyard
Vineyard

For a correct identification of Pierce’s disease, take a sample

1 sample consist on 20 symptomatic leaves with stalks

X.f. is monitored toghether with Grape
Yellows

Both symptoms are easily visible
(1 person per 2 rows)

http://agronotizie.imagelinenetwork.com/vivaismo-e-sementi/2011/03/10/universita-di-udine-sempre-piu-vicina-la-vite-resistente-alle-malattie/10954
http://agronotizie.imagelinenetwork.com/vivaismo-e-sementi/2011/03/10/universita-di-udine-sempre-piu-vicina-la-vite-resistente-alle-malattie/10954
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
http://it.clipartlogo.com/free/toilet-men.html
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