Vegetable Leafminer

(Liriomyza sativae Blanchard)

Host crops: Large number of plants (bean, celery,
eggplant, onions, pepper, potato, squash, tomato,
watermelon, cucumber, beet, pea, lettuce, etc.),
species of Cucurbitaceae, Leguminosae and Solanaceae

families, numerous weeds.

The leafminer has very rapid
developmental rates, with a generation to
be completed (from the egg to adult
stage)in less than 20 days at optimal
temperatures(30°C). The eggs and larvae
are concealed within plant foliage.

Flies normally live only about a month.
Adult emerges from the pupa in the early
morning hours, and both sexes emerge
simultaneously. Mating initially occurs the
day following adult emergence.

Females insert eggs into the leaf tissue by
puncturing the leaf at the tip and along the
edges. Numerous punctures are made, but
only a small percentage contain eggs: the
majority serve as feeding sites for the
adults who lap up the exudate. The larvae
create irregular winding, whitish tunnels
that are initially narrow (0.25mm), but then
widen (1.5mm) as the larva matures. Larvae
are often easily visible within the mine.
Larvae may cause leaves to dry, resulting in
sunburning of fruit and reduction in yield
and fruit qualityor cause plant death.

Flies are uncommon during the cool
months; they can survive only in
greenhouses.

mines on chrysanthemum

like?

Adult:
colour: black and

yellow, have bright

yellow scutellum,
a triangular spot
on the top rear
of the thorax.
size: 1.5mm

Eggs:
colour: white,
oval
size: 0.25 mm

Crawlers/ larvae:
colour: tiny bright
yellow
size: 0.3-0.5mm,
2 mm long when
they emerge from

Pupa:

size: 1.5mm
in length

and 0.75 mm
in width

What do they look

the leaves to pupate

colour: reddish brown

[

Where to find
them?

on the leaves

in the leaf
tissue (between
upper and lower
leaf surfaces)

in the leaf tissue
(between upper
and lower
leaf surfaces)

within the leaf,
in the soil

mined peper
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Control in the greenhouse

Cultural control

Good field sanitation. Remove or deshoy all crop
residues, broad-leaf weeds.

Avoid summer plantings (if possible).
Use tolerant cultivars.

Reduce insecticide applications for other pests to allow
leafminer parasitoids to establish in the fields
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The Oriental Fruit Moth

(Grapholitha molesta (Busck))

Host crops: apple, quince, pear, plum, cherry,
apricot, peach, nectarine, nut, walnut and some

rosaceous ornamentals.

Moths of the overwintering generation first
appear when peach is in bloom. A female can
produce up to 200 eggs. Complete lifecycle of
the mothis about 30 days. In Armenia the moth
can have 4-5 generations. Often damage to
ripening fruit is only noticed when the fruit is
cut. The newly hatched larvae (caterpillars)
feed for up to 4 weeks during the spring. The
young shoots soon wilt and collapse.
The last summer generation of mature larvae
search for a suitable hiding-place for the winter.
The moth attacks the top of rapidly growing
twigs during spring and early summer. Infested
twigs usually have wilted leaves. If a twig is dark
coloured or has dry leaves and gummy ooze,
the larva has left.

Larvae usually feed on the side of the fruit,
causing gumming with brown sawdust-like
frass. Fruit are more often attacked when
nearing maturity. Newly hatched larvae usually
enter through the stem end. When mature,
larvae move to the fruit surface, making a
round exit hole.

Apples infested with oriental fruit moth larvae
look similar to those infested by codling moth.
However, the codling moth larvae tunnels
directly to the core and feeds on the seeds,
whereas the burrows of oriental fruit moth are
smaller and follow a more meandering course,
not necessarily to the core. Oriental fruit moth
larvae do not push frass to the surface of
infested fruits as do codling moth larvae.

Damage on apple

What do they look
like?

Adult:
colour: grey, wings have
indistinct light and dark
bands, which gives salt-
and-pepper appearance
size: 5.0-6.0mm,
wingspan 13 mm

Eggs:
colour: small, flat,
oval disc, which is

white at first but
changes to amber
size: 0.6x0.7 mm

Crawlers/ larvae:
a/newly hatched colour:
white or cream with a
black head size: 1.5 mm
b/ full grown
colour: brown head
capsule and thoracic
shield and a pinkish or
creamy white body
size: 8-13 mm

Pupa:
colour: changes from
yellowish brown to
reddish brown
size: 1.5-2mm

shoot ﬂaging on peach

Where to find
them?

Photo

in mating flights
near the treetops in
the very late
afternoon, on the
leaves

on the twigs, foliage,
on the upper sides of
leaves of terminal
growth

burrow into the
young succulent tip
shoot sor fruits,
underside of young
leaves

in the cocoons on
the trunk, in a
sheltered place
(under a bark scale
etc.), in leaf litter
on the ground
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Monitoring

Examine growing shoot tips while the first generation larvae are active. Pheromone traps can

be used to monitor adult moths. Place 3-4 traps per hectare at a height of 1.5m above ground

surface. Traps should be placed in the orchard prior to peach bloom and monitored daily until

the first moth is observed. The spray window should be predicted accurately when the larvae

have hatched but are not yet inside the stem.

Write down the dates and the counts of the moths in the trap in a timeline (total number

divided by the number of days passed since the previous check). When the number of moths

stops increaseing, that is the time for biological or chemical control. Good trap maintenance

and care are important for good information.

e Cutoffand compostorif not possible burn any infested twigs early in the season.

Control in orchard

Cultural control

e Prunetrees everyyearto avoid dense growth.

e Thinthe fruitto reduce the incidence of damage.

* Avoid planting late-ripening cultivars in areas with a significant problem.

e Remove loose bark and leaf debris from the trunk of the tree. Corrugated cardboard bands can be used to

trap larvae (caterpillars) looking for a place to pupate. Put these around trunks before the end of December.

Inspect regularly (every three weeks) and kill any larvae or pupae.

e Remove and destroy any infested fruit every few days.

Biological control.

Some materials dedicated to biological control are not available on the Armenian market.

¢ Mating disruption materials such as sprayable pheromones and hand-applied dispensers can be used to manage this pest. Hand-

applied dispensers should be placed in the upper level of the tree canopy at the label rate at the pink stage.

¢ An oil spray can be used to smother the moth eggs, it should be applied 4 to 5 times beginning at petal fall and then at 10 day

intervals.

» Bacillus thuringiensis var. Kurstakiis highly effective and selective against most species of caterpillars, as well as “Dipel” DF (1.5

kg/ha, a.i.: Bacillus thuringiensis var. Kurstaki), “Dipel” ES (3 |/ha, a.i.: Bacillus thuringiensis var. Kurstaki),

“Isomate OFM Rosso” (600 pcs/ha, a.i.: pheromones).

Chemical Control

The use of the following insecticides is suggested to control oriental fruit moth:

“Dimilin” (0.5 kg/ha, a.i.: diflubenzuron),
“Insegar” (0.3-0.4 kg/ha, a.i.:
fenoxycarb), “Karate” (0.3-0.6 kg/ha, a.i.:
lambda-cyhalothrin), “Sumi-Alfa” (0.1-
0.3 I/ha, a.i.: esfenvalerate). These

pesticides are registered in Armenia.

“Kaiso” (0.2-0.3 kg/ha, a.i.: lambda-cyhalothrin),
“Kaiso Garden” (2-3 g/101, a.i.: lambda-cyhalothrin),
“VoliamTargo” (0.75-1 I/ha, a.i.: abamectin +
chlorantraniliprole), “Karis” (0.1-0.15 I/ha, a.i.:
lambda-cyhalothrin), “Nagomi” (0.3-0.6 kg/ha, a.i.:
lambda-cyhalothrin). Only active ingredients of these
pesticides are registered in Armenia (but not
preparation).

“Affirm” (2.5-3 kg/ha, a.i.: emamectin-
benzoate), “Judo” (1-1.2 I/ha, a.i.:
lambda-cyhalothrin + pirimicarb),
“Runner” (0.5 I/ha, a.i.:
methoxyfenozide), “Steward” (171
g/ha, a.i.: indoxacarb). These pesticides
are not registered in Armenia.

Always follow the label instructions for the dosage, application and safety !!!
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Western Flower Thrips

(Frankliniella occidentalis (Pergande))

Symptoms of thrips-transmitted viral diseases on

A ‘%

Host crops: greenhouse and nursery
grown annual and perennial ornamentals,
any flowering plant including capsicum,
cucumber, lettuce, potatoes tomatoes,
strawberries, pome and stone fruit,
weeds are alternative hosts.

AN

tomato leaes damage caused by insect
What do they look Where to find
Thrips overwinter as adults. When they like? them? Photo
emerge in the spring they seek the skin cells
Adult:

of flowers and fruits. Insect can develop T T p—

rowing points and
yellowish-brown to 5 50

quickly, going from egg to adult in 1-2 weeks o
inside flowers.
dark brown, yellow- P

Overwinters in plant
orange to grey-black
and cigar-shaped
size: 1-2mm

under greenhouse conditions. Infested

flowers may senesce prematurely and debris, crevices, etc.

damaged flowers or leaf buds may abort.
Pre-bloom feeding deforms blossoms and

Eggs:
colour: creamy yellow,
white, delicate,
cylindrical, slightly
kidney-shaped,
smooth and translucent
size: 0.25 mm

under the epidermis
(skin) of the soft
younger parts of
leaves, stems,
flowers and
inside the buds

leaves, reducing fruit set or weakening the
fruit so it is more susceptible to frost and
temperature stresses. Thrips also spoil fruit
finish by rasping the surface while feeding
and by puncturing the fruit while laying

eges.

Adults live about 28 days, they can move
long distances on air currents to find new
food. Afemale lays 150 to 300 eggs. Females
do not need to mate to produce fertile eggs.
Thrips can be found year-round, at all stages
of growth. In greenhouses they may

produce 12—15+ generations per year.

Crawlers/ larvae:
colour:pale, almost
translucent, pale
yellow to orange-
yellow and cigar-shaped
size: 0,3-0,5 mm

growing points

inside flowers

and

Pupa:
Western flower thrips vectors impatiens p,
yellowish,
necrotic spot virus, which also known as cesle e in the soil
tomato spotted wilt virus (TSWV). oval shaped

size: 1.5-2mm
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Monitoring

Monitor thrips populations for early control. Use blue yellow sticky cards to alert you to new
infestations and scout plants by turning leaves to look for adults and larvae and signs of thrips
feeding damage. Place traps just above the plant tops. Do a weekly count of thrips on each trap and
look for virus infected plants.

Write down the dates and the counts of the insects in the trap in a timeline (total number divided by
the number of days passed since the previous check). When the number of insects stops to increase,
that is the time for biological or chemical control. Mark infected plants with tape for removal and
replace sticky traps. Blow gently into flowers or shake flowers over white paper to find more thrips.

Control in the open field

Cultural control

e Start with a western flower thrips free crop.

e Eliminate weeds from inside and outside the greenhouse, including areas underneath benches, behind
vents, and in pots.

* Keep clean (mowed) perimeter around fields and greenhouses or other structures

e Cover openings of the greenhouse withfine screens.

e At the end of the growing cycle remove all plants and plant debris from fields, greenhouses, or other
growing areas.

» Avoid wearing yellow, blue, or white clothing, which attract insects that can
be carried on clothing into the greenhouse from outside.

* Avoid moving thrips around the crop on staff moving from infested to clean areas.

* Use a fallow period, when no crop is grown to clear thrips.

Biological control.

The natural enemies, mentioned below, currently are not available on the Armenian market.

* Natural enemies such as minute pirate bugs (Oriusspp.) and predatory mites (Amblyseius spp., Neoseilus spp., and
Hypoaspis spp.) can provide significant control of WFT populations.

e Predatory mites are now available for use in greenhouses. Typhlodromus montdorensis and Neoseiulus cucumeris
are the preferred predators for thrips control in protected environments. These mites are most effective at
preventing thrips build-up when applied early in the growing season at the first sign of thrips.

» Bio preparations listed below are effective to control western flower thrips: “Biobest Amblyseius-Systems” (50-100
individuals/m’, a.i.: Amblyseius cucumeris, A. andersoni, A. californicus, A. degenerans, A. Swirskii), “Biobest
Hypoaspis- System" (100-250 individuals/m?, a.i.: Hypoaspis miles), “Biobest Orius- System" (5 40

E -‘J!' s indiv./10m?, a.i.: Oriuslaevigatus), “Biobest [ : '

: e Steinernema-System” (15-50M indiv./100 m’, a.i

Steinernema feltiae), which do not registered in

Armenia.

The use of the following insecticides is suggested

Chemical methods ;
to control western flower thrips:

Chemical control of western flower thrips and TSWV outbreaks has been

difficult due to a number of factors: hiding in flowers and buds creates “Actara” (200 ml/100 |, a.i.: thiamethoxam),

difficulties for good spray coverage, egg and pupal stages not susceptible to “Apache” (300 g/ha, a.i.: clothianidin), “Mospilan”

SG (0.4 kg/ha, a.i.: acetamiprid), “Mospilan” SP

(0.4 kg/ha, a.i.: acetamiprid), “Vertimec” (0.5-0.75

nearby weed and crop host plants. I/ha, a.i.: abamectin). These pesticides are
registered in Armenia.

chemical control, high level of resistance to many horticultural insecticides,

“Laser” (0.4 |/ha or 0.04%, a.i.: spinosad), Spin
Tor (0.2 I/ha or 0.02 %, a.i.: spinosad). These
pesticides do not registered in Armenia.

Always follow the label instructions for the dosage,

application and safety !!!
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European Grapevine Moth

(Lobesia botrana)

Damage by:

Host crops:grape, spurge laurel, blackberry,
gooseberry, black and red currant, olive,
cherry, prune, persimmon, kiwi, pomegranate,

carnation, and a number of other wild hosts.

The larvaefeed on and damage developing
grapevine flower clusters, immature and
mature berries hollowing them out and
leaving the outer skin and the seeds.
Damage increases grape cluster
vulnerability to fungal infections.

In Armenia European grapevine moth have
3 generations. First generation male flight
beginsnear bud break and continue for 4 to
S5weeks. Adult females begin to
emergeabout a week after males. After
mating, first generation females lay eggs.
Larvae spin flower parts together and feed
on the buds, flowers and developing fruits
within webs and pupate. Adults emerge 6
to 14 days after pupation.

Second generation females lay eggs on
berries and larvae feed within individual
berries.

Third-generation larvae cause the greatest
damage by spinning and feeding inside
berries and within bunches, which become
contaminated with frass (excrement).
Adults remain hidden during the day,
emerging to fly at dusk. Egg laying begins
one or two days after mating. A female can
lay around 80 to 140 eggs.

The adult and egg stages are considered the
most vulnerable to environmental factors.

1st generation

What do they look
like?

Adult: colour:
wings tan-cream,
with bluish gray blotches
and brown and black
markings
size: 6-8 mm, with a
wingspan of 11-13 mm

Eggs: colour:
iridescent creamy
white, turning
yellow and later
black, elliptical and flat,
lentil-shaped
size: 0.6-0.8 mm
in diameter

Crawlers/ larvae:
colour: Young larvae are
creamy white with
black heads. Olders are
tan to yellow-brown,
turning dark green or
maroon
size: 1 mm at
emergence to 12-15 mm
when fully grown

Pupa: colour:
reddish brown,
in greyish-white
silken cocoon
size: male pupa is
4-7 mm long and the
female is 5-9 mm long

2nd generation

3rd generation
Where to find
Phot
them? oto

on the leaves

buds and flowers,
on flat surfaces
or near the
flower cluster

on flower clusters
inside a
“nest” of webbing,
inside
berries

rolled leaves or

flower clusters,

under the bark,
in soil cracks,

in hidden places
on trellis posts
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Sex pheromone attracts males and is used to monitor male flights.
Set red traps with Lobesia botrana lures two weeks before bud
break. Attach trap to trellis immediately above the canopy. Set at
least 2 traps per vineyard. Monitor trap weekly through harvest.
Write down the dates and the counts of the moths in the trap in a
timeline (total number divided by the number of days passed since

the previous check).

Monitoring

When the numbers are increasing rapidly check the traps more
often. When the number of moths stops to increasing, that is the
time for biological or chemical control. Change lures periodically.
For the first generation, egg laying should be monitored from the
peak until the end of the flight. Search for eggs on the peduncle of
100 clusters, note the stage of the majority of the eggs found.

Continue monitoring with traps until the peak of the third flight.

Control in the vineyards

Cultural control

¢ Good field sanitation.

e Implement proper shoot cutting and shortening.

¢ Cultivate inter-row areas.

e Fruit removal from infested and surrounding grapevines.

Biological control.

e Mating disruption through pheromone dispersers has been proven as most effective when grapevine moth
populations are low and when applied to large areas of over 4.5 hectares or areawide. The general effect of

mating disruption is to confuse the male insects by masking the natural pheromone plumes, causing the
males to follow “false pheromone trails” at the expense of finding mates, and affecting the males' ability to

respond to “calling" females and mate. Biocontrollsomate is registered for L. botrana pheromone mating

disruption.

e Numerous predators and parasitoids are reported. Among the parasitoids are 4 species of parasiticflies and
nearly 100 species of parasitic wasp families (pteromalids Dibrachysaffinis and D. cavus, are reported to

cause up to 70% pupal mortality, the Dicaelotus inflexus and Campoplex capitator are alsoimportant).
 Biological preparation “Dipel” (1 kg/ha, a.i.: Bacillus thuringiensis var. Kurstaki) is also effective as a control

for European grape moth.

Chemical Control

The following insecticides are suggested as a control of European grape moth:

“Bulldock” (0.5 |/ha, a.i.: beta-cyfluthrin), “Cyperkill”
(0.15-0.2 I/ha, a.i.: cypermethrin), “Dursban” (0.75 I/ha,
a.i.: chlorpyrifos), “Fury” EC (0.2 I/ha, a.i.: zeta-
cypermethrin), “Fury” EW (0.2 |/ha, a.i.: zeta-
cypermethrin), “Insegar” (0.4-0.6 kg/ha, a.i.: fenoxycarb),
“Kaiso” (0.15-0.25 kg/ha, a.i.: lambda-cyhalothrin),
“Karate” (0.3-0.5 kg/ha, a.i.: lambda-cyhalothrin),
“KarateZeon” (0.15-0.25 I/ha, a.i.: lambda-cyhalothrin),
“Match” 050 EC (0.6-0.8 I/ha, a.i.: lufenuron), “Mavrik”
(0.2-0.3 I/ha, a.i.: tau-fluvalinate), “Nurelle-D” (0.6 I/ha,
a.i.: cypermethrin + chlorpyrifos), “Pyrinex” CS (1.5 I/ha,
a.i.: chlorpyrifos), “Pyrinex” EC (1.5 1/ha, a.i.: chlorpyrifos),
“SumiAlfa” (0.1-0.3 I/ha, a.i.: esfenvalerate). These
pesticides are registered in Armenia.

“Coragen” (0.15-0.175 I/ha, a.i.:
hlorantraniliprole), “Cyren” (1 I/ha,
a.i.: chlorpyrifos), “Cythrin” (0.15-0.2
I/ha, a.i.: cypermethrin),
“DursbanDelta” (3 I/ha, a.i.:
chlorpyrifos), “Fendona” (0.1 l/ha, a.i.:
alpha-cypermethrin), “KaisoGarden”
(1.5-2.5 g/10 |, a.i.: lambda-
cyhalothrin), “Karis 10 CS (0.1-0.15
I/ha, a.i.: lambda-cyhalothrin),
“Nagomi” (0.3-0.5 kg/ha, a.i.: lambda-
cyhalothrin). Only active ingredients of
these pesticides are registered in
Armenia (but not preparation).

“Affirm” (1.25-1.5 kg/ha, a.i.:
emamectin-benzoate), “Avaunt”
(0.251/ha, a.i.: indoxacarb), “Daskor”
(0.75 I/ha, a.i.: chlorpyrifos-methyl +
cypermethrin), “Laser (0.2 I/ha, a.i.:
spinosad), “Luzindo” (0.2-0.25
kg/ha, a.i.: chlorantraniliprole +
thiametoxam), “Reldan” (2.2 I/ha,
a.i.: chlorpyrifos-methyl), “Runner”
(0.15-0.3 I/ha, a.i.:
methoxyfenozide), “Steward” (125
g/ha, a.i.: indoxacarb), “SpinTor” (0.1
I/ha, a.i.: spinosad). These pesticides
are not registered in Armenia.

Always follow the label instructions for the dosage, application and safety !!!
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The Wooly Apple Aphid

(Eriosoma lanigerum (Hausmann))

Host crops: apple, pear,
hawthorn, mountain ash,
and American elm trees

aphid colony

Woolly apple aphid is a sucking insect that
weakens the tree by feeding in wounds on the
trunk, branches and roots. Pruning and hail
damage can create the wound sites for attack by
this pest. Infested trees often have many short
fibrous roots, tree begins to swell and form galls
at the feeding sites. The galls increase in size
from year to year and are sites where fungi can
attack. The aphid colonies produce honeydew,
which results in development of black sooty
mold. The foliage of infested trees takes on a
yellowish appearance. Infested young trees are
easily uprooted.

The aphid overwinters in larvae stage. In early
spring, simultaneously with plant sap
movement, the aphids emerge and start feeding
on buds. Adults produce living youngs. Later on
winged females appear in summer generation
which spread and establish new colonies of
aphid.

Birds and insects can also transport them. They
are not able to work into and through the soil.
Crawlers begin to infest the roots especially in
early summer and fall. Aphids are present year-
round on the roots. Infestations by aerial
colonies are not a true indication of root
infestations. In the areas, with the lack of
American elm trees, the woolly apple aphid lives
primarily on apple trees throughout the year and
donotlay eggs.

What do they look

like?

Adult:
wingless or winged
color: purplish or
dark brown,
covered by
long white,
cottony, waxy
secretions
size: 3.0mm

Eggs:
color: cinnamon,
long, oval,
elliptical
size: 0.6 by 0.3 mm

Crawlers/ larvae:
color: dark
reddish-brown
or purple,
with a white
waxy covering
size: 0.6-1.3 mm

Root alls cu
apple aphids
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sed on

infestation apple aphid

Where to find
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Monitoring

Watch root suckers and pruning wounds in the lower part of the
tree canopy for the cottony colonies starting in early to mid-
summer. When monitoring for woolly apple aphid, examine four
pruning scars on each of the five scaffold limbs per tree.

Carefully examine woolly apple aphid colonies to determine if live
aphids are present. Blow hard on the branch to remove the waxy
filaments to reveal live aphids. Treatments for woolly apple aphid
are recommended when 10% of the pruning scars are infested
with live colonies.

Control in the orchard

Cultural control

e Removesuckersatthe base of the tree trunk.

« Remove suckers and water sprouts on major
scaffold limbs.

* Paint large pruning cuts with commercial
pruning paint.

e Summer prune in August to remove larger
developed colonies.

e Plant resistant rootstocks (like MM.106,
MM.111).

e Eliminate elmtrees from the vicinity of orchards.

» Infested nursery stockis a source for spreading aphids.

Presently there are no control methods
for underground infestation.

Biological control.

Chemical methods

Most significant natural enemies include Aphelinusmali
(Haldemann), lacewing larvae, lady beetles and syrphid fly larvae.
Flowering plants in or on borders of orchards provide nectar and
pollen to maintain and attract natural enemies. In those orchards
which have low to moderate populations of wooly apple aphid
Aphelinusmalican provide good control.

The effective control option is oil applications made during
dormancy. The fallow listed bio preparation is very effective in
controling wooly apple aphid: “Vektafid R” (winter wash 2 %, a.i.:
atplus 300f emulsifier + paraffin oil + copper oleate), that is not
registered in Armenia.

The following pesticides could be used to control

wooly apple aphid:

To increase insecticide efficacy, it is recommended that horticultural oil or

other effective spreader-sticker be added to the tank mix to penetrate the

waxy aphid covering. Thoroughly cover the tree with the spray solution. At the

same time the use of broad-spectrum insecticides eliminates beneficial

parasitic wasps from the orchard.

These pesticides are registered in Armenia.

Always follow the label instructions for the dosage,

“Apache” (300 g/ha, a.i.: clothianidin). This

pesticide is not registered in Armenia.

application and safety !!!

“Actara” (30 ml /100 I, a.i.: thiamethoxam),
“Calypso” (0.3-0.45 I/ha, a.i.: thiacloprid),
“Movento” (0.5-0.75 I/ha, a.i.: spirotetramat).
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Host crops: apple, pears,
quinces, and occasionally
walnuts and stone fruits.

Codling Moth

(Cydia pomonella (L.))

infested fruits

larvae in the fruit deep entry
What do they look Where to find
like? them?

In early spring the moths emerge about the
time the fruit trees are in full bloom and the
female lays eggs (50-60) which hatch in about
10 days. Newly hatched larvae find fruit, bore
through the skin and feed on the fruit flesh for
a few days, then move towards the core
where they feed on seeds and flesh for 3-5
weeks. As they feed, they push excrement out
of the apple through the entry hole, which is
gradually enlarged and often serves as an exit
hole. Anew entry is often surrounded by a red
ring.

Damaged fruit often drops prematurely. As
the weather begins to cool down the last
larvae do not pupate immediately but remain
in their cocoons for some months. There are
usually 2-3 generations a yearin Armenia.
Damaged fruits are not for sale and cause
problems in stored fruit due to the bacteria
and fungi infection of non-damaged fruits
too.

The larvae may pupate and emerge as
second-generation adults or remain as larvae
until the following spring. Overwintering
larvae begin changing into pupae when the
firstapple blossoms show pink color.

Another type of codling moth injury is known
as "stings." A sting is a place where the larva
chews only a short distance into the apple.
The larva either dies or leaves the sting and
entersanother fruit.

Adult: colour: grayish-
brown. Wings are
crisscrossed with

lighter gray lines, and

there is a bronze or
copper-colored patch
near the outer margins
of the forewings
size: 8 mm, with
17 mm wingspan

Eggs:
color : cinnamon,
long, oval,
elliptical
size: 0.6 by 0.3 mm

Crawlers/ larvae:
color: dark
reddish-brown
or purple, with a
white waxy covering
size: 0.6-1.3 mm

Pupa:
color: brown,
oval shaped
size: 12 mm

on trunk,

branches,
leaves,
fruits

on fruit or
on leaves
near fruit

in the fruit under
loose bark,on the
tree trunk and limbs,
in cracks and crevices,
in the soil or in
wooden materials

under loose bark,
broken branches,
in a crevice or in
the ground, and
ladders, old boxes etc.

Photo

Sept

LSS
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Monitoring

A pheromone trap can be used to determine exactly when the codling moth
is flying and reproducing. Write down the dates and the counts of the moths
in the trap in a timeline (total number divided by the number of days passed
since the previous check). When the numbers are increasing rapidly check
the traps more often. When the number of moths stops increasing, that is the
time for biological or chemical control.

The wing-type sticky trap with the codling moth pheromone lure should be
hunginthetree at bloom.

Install the traps in orchards by the pink bud stage and check weekly. Place
traps at mid-canopy height of the tree, making sure the entrance are not
blocked. Replace the lures every 5-6 weeks and change the trap bottoms
when the stickiness diminishes. Each trap will monitor approximately 1
hectare of orchard. Orchards less than 1 hectare or with mixed fruit types or
very irregular borders are difficult to monitor with pheromone traps.
Continue to monitor trap catches until 2 weeks before harvest.

Control in the orchard

Cultural control

* Inspect the fruit every 10 days and remove and destroy (compost or if not possible burn) infested fruit.

* Remove any pieces of flaking bark, broken branches and litter from the crotch of the tree.

e Inspect the trees every 10 days, collect any fruit you find with small holes and destroy it.

e In winter and spring corrugated cardboard bands can be placed around trunks and limbs to trap caterpillars.
Inspect every 3 weeks and destroy any cocooned caterpillars.

e Open-mouthed jars can be filled with a variety of baits to attract codling moth.

» Light traps can be used to attract the moths.

e Use overhead irrigation from 7 to 11pm every night for 2 months during the period of intense moth activity.
» Horticultural glue around the trunk of the tree will prevent the movement of some of the female moths from the ground into
the tree. However, the glue kills much more non-target organisms (including important predatory species) than female moths

or any other pests, so it is not recommend.

e The proper design of orchards and pruning of trees greatly improves spray application efficiency.
e Remove any non-commercial codling moth host trees.
» Pay attention to the source of anything wooden entering the orchard, especially wooden bins and props.

Biological control.

Most of the natural enemies, parasitic flies, waspsand other means currently
are not available on the Armenian market.

Least Toxic .
Chemical Controls

the moth

» Least-toxic sprays such as
garlic orpyrethrum canbe
used to control the adult

moths. Spray inbark
crevices and under the

of these beneficial insects.

The most important natural enemy of the codling moth is the Trichogramma micro wasp, which

parasitises the moth eggs, by laying its egg inside them. The wasp larva then feeds on the contents of

egg. One female wasp is able to parasitise over 50 moth eggs. Growing suitable plants under

the fruit trees as a pollen and nectar source (clover, buckwheat, dill, coriander) helps to maintain a population

e Other natural enemies are in the nature are parasitic flies and wasps, groundbeetles, earwigs and ants. Spiders
eat codling moth eggs, moths and larvae.
e Night flying birds, tree frogs and small insectivorous bats will also reduce moth numbers.

leaves where the moths
will be hiding.

e Pheromone confusion: Growers apply pheromone releasing devices each season just prior to the flight of the
first males. The pheromone in the orchard air makes it very difficult for males to find and mate with females.
Females that mate outside of the treated block may enter a pheromone treated block, or males may find and

¢ AnEco-Qil spray canbe
usedto smother the moth
eggs, it should be applied
4 to 5times beginning at
petal fall and then at 10
dayintervals.

mate with females near the edge of treated areas where pheromone coverage is less consistent. Due to this
"edge effect," most successful pheromone treatments have been over very large acreages.
» For biological control of caterpillars the following can be used “Isomate” (1000 pcs/ha, a.i.: pheromones),
“Dipel” (1.5-2 kg/ha, a.i.: Bacillus thuringiensis var. Kurstaki), “Dipel” ES (2 I/ha, a.i.: Bacillus
thuringiensis var. Kurstaki), which is not registered in Armenia. Or simply Bacillus thuringiensis.
» The fallowing viral preparations: “Carpovirusine” (1 I/ha, a.i.: Cydia pomonella

» granulosisvirus), “Madex” (0.075-0.1 I/ha, a.i.: Cydia pomonel lagranulosis
virus) are also effective to control this pest. But they

are not registered in Armenia.

Chemical Control

The use of the following insecticides is suggested to control oriental fruit moth.

“Bulldock” (0.3-0.5 I/ha, a.i.: beta-cyfluthrin), “Calypso” (0.3 I/ha, a.i.: thiacloprid), “Cyperkill” (0.15-0.2 I/ha, a.i.: cypermethrin), “Dimilin” (0.5 kg/ha, a.i.:
diflubenzuron), “Insegar” (0.3-0.6 kg/ha, a.i.: fenoxycarb), “Karate” (0.3-0.6 kg/ha, a.i.: lambda-cyhalothrin), “KarateZeon” (0.2-0.3 |/ha, a.i.: lambda-
cyhalothrin), “Match” (0.8-1 I/ha, a.i.: lufenuron), “Mavrik” (0.2-0.3 I/ha, a.i.: tau-fluvalinate), “Mospilan” SG (0.25-0.4 kg/ha, a.i.: acetamiprid),
“Mospilan”SP (0.25-0.4 kg/ha, a.i.: acetamiprid), “Pyrinex” (3 1/ha, a.i.: chlorpyrifos). These pesticides are registered in Armenia.

“Cythrin” (0.15-0.2 I/ha, a.i.: cypermethrin), “Coragen” (0.125-0.2 |/ha, a.i.: chlorantraniliprole), “Cyren” (1.5 I/ha, a.i.: chlorpyrifos), “Dursban Delta” (3.5
I/ha, a.i.: chlorpyrifos), “Kaiso” (0.2-0.3 kg/ha, a.i.: lambda-cyhalothrin), “Kaiso Garden” (2-3 g/10 |, a.i.: lambda-cyhalothrin), “Karis” (0.1-0.15 I/ha, a.i.:
lambda-cyhalothrin), “Voliam Targo” (0.75-11/ha, a.i.: abamectin + chlorantraniliprole). Only active ingredients of these pesticides are registered in Armenia

(but not preparation).

“Avaunt” (0.331/ha, a.i.:indoxacarb), “Laser” (0.5 1/ha, a.i.: spinosad), “Runner” (0.2-0.5 |/ha, a.i.: methoxyfenozide), “Steward” (170 g/ha, a.i.: indoxacarb),
“Reldan” (2.71/ha, a.i.: chlorpyrifos-methyl). These pesticides do not registered in Armenia.

(

Always follow the label instructions for the dosage, application and safety !!!

)
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The San Jose Scale

(Quadraspidiotus perniciosus (Comstock))

Host crops: apple, pear, quince, plum, apricot,
sweet cherry (over 60 species of fruit trees)
and currants, gooseberries, many species of
ornamental trees and shrubs.

Most of the life cycle of this insect is spent
under a secreted waxy covering that protects
the soft, sessile insect from predators and
insecticides. All parts of the host plant except
roots may be attacked. It occurs mostly on the
bark but will infest fruit and occasionally
leaves. A high population will cause twig and
branch dieback, and without any control the
entire plant may die. Infested twigs usually
have wilted leaves.

Damage is caused when nymphs and adult
females pierce plant tissue with their long
thread-like mouthparts and suck out plant
fluids. The greenish host tissue of shoots and
leaves around the scale often turns red.

The life cycle is completed in about 37 days.
Partially grown scales overwinter and mature
during the bloom period. After mating, the
females produce living young (approximately
400); unlike most scale insects which lay eggs.
Feeding and development proceed rapidly.
Crawlers spread the infestation to new areas
on the host plant. After feeding for 2 to 3
days, female crawlers secrete their initial
scale coverings and never move from that
spot. Males develop into 2-winged adults in 2
or 3 weeks and emerge from their scales to
seek females to mate.

The nymphal scales remain dormant under
their waxy coverings until the sap begins to
flow in the spring and then continue to feed
until they become mature.

Adult: a/ female -
colour: orange, sac-like,
circular, gray, waxy
coverings marked with

What do they look
like?

concentric rings
surrounding a central,
raised nipple

size: tiny, 1.6mm

Crawlers (living
young):
colour: lemon-yellow,
six-legged, mobile
Size: tiny, 0.2mm X
1.0mm

diameter
b/ male — colour: oval

Pupa:
colour: brown,
surrounded by
black pellets
size: 1.5-2mm

coverings with a
circular, raised dot
located near one end
size: 1.0mm long

damage to apple

Where to find

them?

under scale

coverings, in

cracking and
splitting of
the wood

on trunk,
limb, twig,
or fruit

on the trunks
and scaffolds
of the tree

LELLELE

4

feeding on
of young tree

the gree bark

{

Photo

[

JIHTT

Jan Feb ar

a

pr

ay

Jun

Jul

Aug Sept

|
(0]

ct

[\N

ov

f‘D

ec

Adult

Eggs (cysts)

Larvae

Pupa

Prepared in the framework of FAO TCP/ARM/3401 project “Support for development of Integrated Pest
Management (IPM) system to control potato tumber moth (Phthorimaea operculella) in Armenia”

in collaboration with the Ministry of Agriculture of the Republic of Armenia
Tel.: (374 10) 52 54 53, Fax: (374 10) 56 58 71, E-mail: fao-am@fao.org, URL: www.fao.org/Armenia




Monitoring

Sex pheromone traps are available for monitoring male adult emergence. These traps should be hung in
trees with known or suspected over wintering scale populations. Traps should be placed at the pink stage
and monitored weekly.

Write down the dates and the counts of the moths in the trap in a timeline (total number divided by the
number of days passed since the previous check). When the numbers are increasing rapidly check the traps

more often. When the number of adults stops to increase, that is the time for biological or chemical control.

Control in orchard

Cultural control

e Treesandfruitshould beinspected frequently for the presence of scale insects.

e Pruneoutinfested branchesto reduce the population.

» Carefultreetraining also opensthe canopy, which facilitates better spray penetration andcoverage.
* Markheavily infested trees so you can readily monitor scale development.

e Importofinfested planting materials to the non-infested areas is forbidden (quarantine action).

Biological control.

¢ The parasitoids recorded from San Jose scale include Encarsiaperniciosiand
Aphytis sp. Although they destroy many scales, they do not provide enough
control to prevent damage. Natural enemies may become numerous in |

orchards that are not sprayed with insecticides, but even under these |

conditions biological control has not been adequate.

e The most common and effective scale control options are two oil applications made during
dormancy to kill overwintering scales. The fallow listed bio preparations are very effective to
control san jose scale: “Agrokén” (25-50 kg/ha, a.i.: polysulfide - sulfur + paraffin oil), “Agrol
Plusz" (winter wash 30-60 |/ha or 3-4 %, a.i.: paraffin oil), “Nevikén” (winter wash 25-50|/ha,
a.i.: polysulfide-sulfur + paraffin oil), “Nevikén Extra” (winter wash 25-50 or 2-3 %, a.i.:
polysulfide-sulfur + paraffin oil), “Catane” (winter wash 1-2.5 %, a.i.: paraffin oil),
“OlajosRézkén” (winter wash 3-4 %, a.i.: copper oxychloride + sulfur + paraffin oil), “Vektafid
A” (winter wash 2-3 %, a.i.: atplus 300f emulsifier + paraffin oil), “Vektafid R”

(winter wash 2-3 %, a.i.: atplus 300f emulsifier + copper oleate + paraffin oil),

which are not registered in Armenia.

The use of the following insecticides is suggested

Chemical methods to control san jose scale:

Scales are especially difficult to control on large trees with rough bark. The
secret to successful control is coverage. Controls are suggested when lesion “Mospilan” SG (0.3 kg/ha, a.i.: acetamiprid),

scale were present on fruit the previous year or when scales are found on wood “Mospilan” SP (0.2-0.4 kg/ha, a.i.: acetamiprid).

. . . . These pesticides are registered in Armenia.
during pruning. If scales are present, then trees would benefit from an oil plus P g

insecticide spray at the dormant or delayed dormant period.
Danadim Progress (0.08-0.12 %, a.i.: dimethoate).
Only active ingredient of this pesticide is registered
in Armenia (but not preparation).

Always follow the label instructions for the dosage,

“Reldan” (2.7 I/ha, a.i.: chlorpyrifos-methyl). This
application and safety !!! pesticide is not registered in Armenia.
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(Quadraspidiotus perniciosus (Comstock))
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The Golden Nematode

(Globodera rostochiensis (Wollenweber))

Host crops: potato,
tomato, eggplant, some
wild Solanaceous weeds

Golden nematode is considered to be
potentially more dangerous than any of the
insects and diseases affecting the potato
industry. Infested plants are stunted and may
wilt,growth is poor; leaves may yellow or
display a dull colour. Potato tubers may be
small. Soil type and temperature have no
influence on nematodes.

The cyst of the golden nematode contains
eggs. Once hatched, the larvae will undergo
three additional larval stages. Hatching is
stimulated by chemicals leaking from potato
roots. After entering the host root the larvae
become sedentary and sausage shaped.
When the males are fully developed they
migrate back into the soil. After copulation
the males die. Females begin to swell as the
eggs develop within their bodies. When the
females die their body wall gradually hardens
and darkens to form a protective layer around
the eggs - the cyst, which may contain 500
eggs and persist in the soil for more than 20
years.

The golden nematode has a slow population
growth rate. Following introduction, it takes
5-8 yearsto build up to the detection level and
8-12 yearstoreach the damage threshold.
When potato plants are lifted, the mature
cysts drop off and remain dormant in the soil
until further crops of potatoes are grown. In

infestation
What do they look Where to find Photo
like? them?
Adult:
colour: from white
to a golden yellow,
tiny, embedded along the

objects
size: males -1200 pum
long, females - 450
um in diameter

host's roots

Eggs (cysts):
colour :
a/immature cysts
white, yellow or
golden
b/mature cysts:
medium brown to a
dark brown,
spherical, with a
prominent stalk
size: of pin heads,
0.5mm

in the soil,
on the roots

Pupa:

at the growin
Larvae: colour: g g

infested potato plants

general, only one life cycle occurs on each - point of the root # A
growing crop and takes from 38-48 days to size: 470 um long b f ‘“ o
complete. W B A
JIVIVLLLLPNNLLLLLLL L L L L P L
Jan |Feb |Mar |Apr |May |Jun |Jul |Aug | Sept | Oct | Nov | Dec

Adult

Eggs(cysts)

Larvae

Prepared in the framework of FAO TCP/ARM/3401 project “Support for development of Integrated Pest
Management (IPM) system to control potato tumber moth (Phthorimaea operculella) in Armenia”

in collaboration with the Ministry of Agriculture of the Republic of Armenia
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Control in the field

Cultural control

Use of certified seed

Soil testing.

Planting resistant potato cultivars (43 resistant varieties
already developed).

Long crop rotations (with alternative, non-host crops).
Nematicides and soil solarisation

{
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(Globodera rostochiensis (Wollenweber))
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Potato tuber moth

(Phthorimaea operculella)

Host crops: potato, tomato,
eggplant, pepper

leaves

Adults lay tiny eggs on leaves as long as they
are green and on potato tubers in soil when
leaves are yellow (possible if tubers are
exposed).

Larvae hatch and feed on leaves or potato
tubers. Mature larvae pupate in soil or inside
potato tubers. Adults emerge from pupae.
When infested potato tubers are stored, the
development continues in the storage. The
warmer and dryer the weather conditions,
the faster the moths multiply.

In winter, when temperatures fall below 0°C,
all stages of the potato tuber moth die in the
field. They can survive only in potato storage
and greenhouses!

stems

How they look
like?

Adult:
colour: brown-grey,
X shaped pattern
on its wings
size: 7-9 mm

Eggs:
colour: white-yellow
size: 1-2 mm

Larvae:
colour: white-purple,
green-purple
size: 2-13 mm

Pupa:
colour: brown
size:

silk and soil particles

Damage to:

tubers

Where to find
them?

visible mostly
on pheromone
traps

Soil, leaves
close to the soil

inside potato
stems, tubers

on or inside
potato stems,
tubers, soil with
shell build with

leaves

)

Jan | Fe ar | Apr

PRI

May | Jun u

{4041

ug | Sept | Oct | Nov | Dec

Adult

Eggs

Larvae

Pupa

Prepared in the framework of FAO TCP/ARM/3401 project “Support for development of Integrated Pest
Management (IPM) system to control potato tumber moth (Phthorimaea operculella) in Armenia”

in collaboration with the Ministry of Agriculture of the Republic of Armenia

Tel.: (374 10) 52 54 53, Fax: (374 10) 56 58 71, E-mail: fao-am@fao.org, URL: www.fao.org/Armenia




Monitoring

Use home made sex pheromone traps to monitor the number [
of moths ~ Plastic bottle
Buy sex pheromone lure which attracts male moths. Hang it in a Wire

bottle with two windows cut out. Fill the bottle up to the windows
with water and detergent to make moths drown. Hang the self
made trap in the field at 1 m height. Count the number of moths
weekly. When more than 100 — 150 individuals are caught per
week apply a chemical or biological insecticide.

H——— Windows at both sides

Pheromone lure (no water contact! )

Water with detergent

Control in open field Control in stored potato tubers

Agrotechnical methods

Agrotechnical methods

Use pest free seed tubers.

Practice high hilling to ensure that all potato Select and store only healthy potato tubers.
tubers are covered with soil. Choose a cool place for storage.

When available use sprinkler irrigation when Keep the store clean and avoid entry of moths.
leaves start to yellow. Destroy infested potato tubers or bury them.

Harvest potato tubers as soon as they are ripe
and store them immediately.

Remove leftover potato tubers. Bt e

Bioinsecticide B. thuringiensis diluted with any powder
*ﬂ{gﬁi Biological control. substance, for example talcum. Concentration: 480 000 000 |U
By o j per kg. Dosage: 1 kg per 200 kg of potato tubers. Apply the
powder by shaking the tubers inside a potato bag to ensure
complete coverage of the tubers.
and for tomato crop in the field during the harvest Attracticide (1 droplet per m2) applied on a plastic surface to kill
season since they degrade quickly). male moths. .

Bioinsecticides: active ingredients Spinosad and B.

thuringiensis (more appropriate in the greenhouse

Sex pheromone traps: for moth control use either
20 — 40 traps per hectare in the field and in the
greenhouse 2 -3 per 1000m’

Attracticide: (co-formulation of insecticide + sex

pheromone) at a dosage of one droplet on 4 — 8

m’; this is more effective than traps.

Control by natural enemies:

Natural enemies might be present in the field. Parasitic wasps, which lay their eggs inside the eggs or
larvae of the potato tuber moth, might be present. Beetles, bugs and spiders eat eggs, larvae, pupae and
adult potato tuber moth.

To preserve the natural enemies of crop pests: Avoid using insecticides in the field.
Provide refuge, food and alternative host insects for them:
Cultivate various crops in alternating rows on one field.
Enhance diversity of flowering plants on the field borders (see picture), for example mustard or chamomile since they are
refuge and food plants for the natural enemies
Allow weeds to grow on the borders of the field.

BTN S ]
e

Predators that might feed on eggs, larvae, pupae and adults of the potato tuber moth

Chemical methods

Insecticide: Malathion concentration: 5% (dilute
the commercial product with any available
powder substance, for example with calcium
carbonate). Application time: before storage.
Apply insecticides only on seed tubers, not on
tubers used for consumption!!!

Chemical methods
Insecticides: active ingredients
chlorantraniliprole and indoxacarb dosage
and frequency: as specified on the label
application time: > 15-20 adults/ night
caught in pheromone traps in the field.
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Greenhouse whitefly

(Trialeurodes vaporariorum)

Host crops:more than 250 ornamental
and vegetable plants including tomato,

cucumber, grape

Whiteflies lay eggs on the underside of
leaves. The crawlers (nymphs) that
emerge from the egg within 5-7 days are
the only mobile juvenile stage and usually
on the same leaf. Within a few days the
crawler settles down, all other immature
stages are immobile. As it progresses
through two scale-like larval instars, its
outer covering hardens giving it extra
protection. The pupa then forms under
this scale-like covering and the adult

emerges 12-23 days later.

Whiteflies are sap-sucking insects in both
the adult and immature stages. The scale
from immature nymphs is the most
damaging. Their feeding can cause
yellowing and mottling on leaves, besides
they excrete honeydew, causing sooty
mould on the leaves and on the fruits.
Heavy infestations will reduce the overall
plant vigour and cause stunted growth,
defoliation and pooryields.

In Armenia the greenhouse whitefly
cannot overwinter outdoors, and the lack
of host plants prevents its survival except
under greenhouse conditions. Year-
round infestations are possible only in
doors.

What do they look

like?

Adult:
colour: white,
winged
size: 1.5mm

Eggs:
colour: creamy
yellow, as they

matureturn purplish
size: 0.25mm

Crawlers/ larvae:
colour: pale, almost
translucent
size: 0,3-0,5 mm

Pupa:
scale like,
oval shaped
size: 1.5-2mm

cucumber leaves

Damage on:

Where to find
them?

at the top
of the plant,
underside of young
leaves

underside of young
leaves, difficult
to see without a
10X hand lens

underside of
young leaves

on oldest leaves

[{1

tomato leave

{
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Adult whiteflies are highly attracted to yellow and white. Yellow sticky traps are used
both to monitor whitefly populations and to help suppress populations. These traps

usually are flat sheets or tape coated with a sticky material.
Place them just above susceptible plants or around edges of plantings.

Monitoring

Control in the greenhouse Control in open field

Cultural control

* Remove host plants.

Cultural control

e Remove infested plant parts from the greenhouse e Use crop rotation.

and destroy them.

« Decrease greenhouse temperature.
e Use sticky traps to reduce the population.
e Physical barriers (fine mesh net).

» Adjusting planting dates.

e Remove host plants.

* Remove infested plant parts from the field
and destroy them.

* Adjusting planting dates.
» Planting in low infestation areas.

e Planting in low infestation areas.

e Virus-infected plants should be removed.

Biological control.

There are natural enemies of whitefly. Only production from the Dutch company “Koppert” iscurrently
available on the Armenian market (ENERMIX, etc.). EN-STRIP, MYCOTAL, SAVONA, Encarsiaformosa
(commonly known as Encarsia parasitic wasps), are accessible on the market for use in greenhouse and open
field conditions, as well as Biobest Encarsia-System (2-4 indiv./m2, a.i.: Encarsia formosa), Biobest
Macrolophus-System (5-20 indiv./10 m2, a.i.: Macrolophus caliginosus), Koppert EN-STRIP (1.5-9 indiv./m2,
a.i.: Encarsia formosa), Koppert ERCAL (1.5-9 indiv./m2, a.i.: Eretmocerus eremicus), Naturalis-L (0.75 I/ha, a.i.:
Beauveria bassiana) bio-pesticides that are not still registered for use in Armenia. The parasited scales attached
to cards, which are hung on the crop, and from where they hatch and subsequently attack the whitefly. Each
card will produce a minimum of 60 or 100 female wasps. Recommended introduction rates will vary depending
on the crop species, as well as on the time of year and population of the pest, but a general recommendation is
to release at the rate of 1 encarsia card per m” weekly untiladult whitefly are seen, and then increase the rate to

2 encarsiacard per m’ each week. Monitor the lower leaves for the presence of black

Chemical methods

A single spray of any chemical will only kill the
susceptible stages present at the time of treatment
or during the time the chemical remains active. All
other stages will survive and continue their life
cycle. Thus clusters of 2-3 applications are usually

required during the cropping period.

Always follow the label instructions

for the dosage, application and safety !!!

scales, and when 90% of those present are black, reduce applications. It is important not
to remove the black scales before they have emerged, as much of the control relies upon

the Encarsia that are breeding within the crop.
Color traps: For whitefly control use 8-10 traps per
100m’ of greenhouse.

The following insecticides are suggested to use in controlling whitefly:

“Actara” (20-40 g/100 |, a.i.: thiamethoxam), “Admiral” (0.05 %, a.i.: pyriproxyfen),
“Confidor” OD (0.75 I/ha, a.i.: imidacloprid), “Confidor” SL (0.5-0.75 I/ha, a.i.:
imidacloprid), “Cyperkill” (0.4 |/ha, a.i.: cypermethrin), “Mospilan” SG (0.25 kg/ha, a.i.:
acetamiprid), “Mospilan” SP (0.25 kg/ha, a.i.: acetamiprid), “Sumi Alfa” EW (0.03-0.1 %,
a.i.: esfenvalerate), “Sanmite” (0.75-1|/ha, a.i.: pyridaben), “Sumi-Alfa” EC (0.5 I/ha, a.i.:
esfenvalerate). These pesticides are registered in Armenia.

“Cythrin” (0.4 |/ha, a.i.: cypermethrin), “Fazilo” (60-200 ml/m2, a.i.: abamectin +
pyrethrins), “Kaiso” (4-8 g/101, a.i.: lambda-cyhalothrin), “Kaiso Garden” (4-8 g/101, a.i.:
lambda-cyhalothrin), “Lannate” (1.25 |/ha, a.i.: methomyl). Only active ingredients of
these pesticides are registered in Armenia (but not preparation).

“Chess” (0.05 %, a.i.: pymetrozine), “Neem Azal” (2.5 |/ha, a.i.: azadirachtin). These
pesticides do not registered in Armenia.
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Uwlpninuyniu juihghtinuniu), «anwuytipgn EN-STRIP» (1.5-9 winwbaht withwgp/Al, wb.
Elljupghw $npinquu), «Unuquytipgpn ERCAL» (1.5-9 winwibi-aht wihunp/Al, w.b. Eptipdnutipniu
Eptdhyniu), « bugpnipuhu-Ly» (0,75-11/hw, w.b. pndtphw puuuhwbw) Jhbuwpubwljub
wuyppuupnubpp, npnie Suywuypuwinid nhnbu gpuigyud ski:

Uwupnyd dtheunpbtiph aytipp (Eijupghw $npinqu) uipugymd Gb phpph ypw Juuo Jhdwlned,
npp htppipyudp uptih Ejufub (@bpduwguip jud pug nupypnud): Smpupwbsmp phpphg
nmipu kil qughu dnp 60-100 Sheunp: fJunphnipn £ qpynud 18°-h hwpym] ipbinuinnly 1 Ealjupghwgh

Lhdpuwlul wyuypup
Swijugwod phihwlwb thongh vkjubiquud-
Jw Jhpwenudp jugnh bwuwypnip wyn
wuwhh wniw qquynib thnith ypw Jud £y
wjbpwh dwdwbwl, pwih ntin phtihwluwb
Uhongl wlyppy k: JLbwuwqpnih pnjnp dyniu
thniipp Qubwb §Ebnpubh: Wyn hul yun-
twnny Ytigtitpughwyh pipugpnid unynpuw-
pwp wwhwboymu E jumpupty wnbjuqb 2-3
upuljnid:

2uthwpwiiwlfh, fhpupmdatiph b
wiypuignipjui ywhuwwidwi hwdwp

whoip htapl 'p whypwlh gmgmfatippi:

prtnp thtsh hwumbbbinh Gplowp, wybnthtpl phipptph pwbwyp swpwpwluh
uppwodpny huwugity 2 hwph: Lpqwd pubuljitipp upuydwiwub G ju]ud
twljwpnijuhg, pupjw tnwilhg, hwuwgpnth pubwlhg:

Qniwpwupnbtip: Uyhpuuplhyh ghd
otiptuuub 100 §-h hwpym] ypbinunpti
8-10 puwupn:

Uwyhypuuplhyh ntd wuwypwph hwdwp fupbih Eyhpunt htiplywg htoblgphghnitpp.

«Wlypupu» (20-40q/1001, w.b. pphwdtipopuwty), «Wndhpwuyp» (0,05%, w.b. yhph-
wynnpuhdtl), «Gnuuphnnp» 3% (0,751/hw, w.b. hdhnulnuphny), «Gnadphnnp 200»
9QL1u (0.5-0,751/hw, w.b. hdhnulynwphn), «3hwtiplhp» (0,41/hw, w.b. ghwybpitypphb),
«Unuyhpui» N (0,254g/hw, w.b. mgiynudhwyphn), ,Unuyhjudt @@ (0,254q/hw,
w. . wgbiipuidhwyphy), «Uwbadwyp» (0,75-11/hw, w.b. whphnuwpt), ,Undh-Wdwb
(0,03-0.1%, w.b. buptibyuwpwy), «Unudh-Wpdpw» ok (0,51/hw, w.b. budtity wb-
nw), npnip gpuihgyud ki Nuywuwypubnod:

«8hppht» (0,41/hw, w.b. ghuyipdtapphi), «bwuq hpn» (30-2000A5, w. . wpunitiljyphb +
whptiypphbw), «Lwbbwypb» (1,251/hw, w.b. dipnih)), «Guhun» (4-8q/10(, w.l.
pudpnu-ghhwnpht), «Guhun qupnbu» (4-8q/10(, w.b. juipnu-ghhwnqphb):
Swywuypwinid Quuniigywd kv wqnny lynpelipp (puyg wuppuwupnilyp ' ny):

«2tuu» (0,05%, w.b. whdtypnght), « Lhhd Wqup» (2.51/hw, w.b. wqunhpuljgphb), |
npnip qpuuhgyud skl Nuywuypu ind:



Baluchistan fruit fly

(Myiopardalis pardalina (Bigot))

Damage to: melon

The life cycle of Baluchistan fruit fly lasts
about 30 days, and three or four
generations may take place per year. They
attack melon and in some areas the loss can
be as high as 80%. After mating female lays
eggs below the skin of melons. Eggs are
able to survive harsh winters. Upon
hatching, the long white larvae eat fruit
from inside and destroy it, and then full-
grown larvae leave the fruit through a hole.
Mature larvae are unable to jump. Larvae's
live span is about 10 days and depends on
temperature.

After about 10-14 days Baluchistan fruit
fly emerge from pupa as winged adult
flies.
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like?

Adult:
colour: entirely

whitish to yellowish,

elongate-cylindrical
size: 8-10mm

Eggs:
colour: white,
elliptical
size: 0.23x 0.13 mm

Crawlers/ larvae:
colour: white
size: 5-12mm

Pupa:
color: brown
size: 1.5x0.75mm

‘ .

What do they look

Where to find
them?

on the leaves

buds and flowers,
on flat surfaces
or near the
flower cluster

on flower clusters
inside a

“nest” of webbing,

inside
berries

rolled leaves or
flower clusters,
under the bark,
in soil cracks,
in hidden places
on trellis posts

Photo
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Sept

Adult

Eggs

Larvae

Pupa
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Control in the open field

Cultural control

Plowing, deeper than 50cm.

Cover or bag immature fresh, young fruits.

Destroy heavily infested individual fruits and bury fruit
to a depth of 75cm.

Early planting of early-maturing varieties. Planting of 3-
4 yearls old seeds.

Weed control.

Clean off plant residues from the field.




@Fhpwpwiht jud «pptip»
pnyyubin’ ubifu b nyiwqqhbbph
(Cucurbitaceae) plnpuibihph wyp
ttipquywgnighgutin:

Utifuh dwbéh Yyubph ghlyip qpnid Edng
30 op, ybwuwypn b vk pupyw pbpwug-
pmd Juipnn £y 3-4 ubipmin:
Jiwuwipniny yupwliywd wowbdhb
upuopbbipmu ptipph Ynpniugpp upnn k
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qul: Qbpp upnn G0 phdwlwgby
hauqupmbs adtinbbiphti: 2Jhg nmipu oo
uw hypuly, bplup ppenipp ubynud £
wnuwiuny, hull hwumb ppenmipp (pnd k
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MNuypwph dhongulip pug nupypnud

Uopmpbjubpljuliui wyupuip

Yuipuwipty hnnh funp wp (50 ud-hg funpp):

Owdlyt nniwqghbtinh btipuywgmghgbtiph fuwl wyinin btipp:
N¢bsmghtip nidtn Jupulywod wonwbdhb ywypninbbpp,
wyunthtapl funpp (75 ud) pwn b npubp:

Guypupb] yunuwhwu unpiptinh ywn dwudfbipnid gubp:
Swbph hwiwp ogipugnnoty 3-4 rupyw ubpiwiynie:
Muypwinti) Unjwunpbinh nhu:

Ywpiphg dwppti-hinwghty Yywjupnyutiph dtwgnpnbtipn:




Tomato Bacterial Cancer

(Clavibacter michiganensis subsp. michiganensis (Sith.) Davis et al.)

General introduction

Hosts: tomato, other Lycopersicon spp.

and wild plants (Solanum douglasii,

S. nigrum and S. triflorum). :
2 f ) Tomato plant infected with bacterial canker

Sources of infection for this disease include seeds, Symptoms Apperance

infected plant debris, weed hosts, volunteer plants, and

contaminated stakes and equipment.
Bacteria survive in the field as long as there is any Wilting of plants

infected crop debris. They persist longer in debris on the
surfacethanin buried debris.

Secondary spread occurs through splashing water, Brown stripes on
contaminated tools, workers' hands, and pruning and stems and petioles
clipping activities.

Discoloration of
vascular tissue

Leaves unilateral

wilting
N P . )
Peduncles and calyx
illustrating necrotic lesions “Bird’s eye” spots on fruits

TR AR AALALLAAE

Infection cycle

Jan | Feb Mar Apr May Jun | Jul | Aug | Sept | Oct | Nov | Dec
seeds sowing seed | planting of flowering, ripening seeds

Infection germi- | seedlings | development

nation of fruit,

ripening

Plant
infection
Severe
infection S
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Monitoring

Initial symptoms are the result of primary, systemic infection = Start scouting from flowering period:
and first affect the lower leaves causing leaf curling, wilting, = examine 100 plants for 10 ha (20 plants from
chlorosis, and shrivelling. The major and most obvious @ 5 different parts of the field) on the two
symptom is wilting. Tomato foliage infected with the pathogen = diagonals of the field. Scout for a secondary
has distinctive black leaf edges with no spotting on the interior | foliar infection: brown-black margins with a
of the leaves. Sometimes a thin yellow border is present = thin, yellow (chlorotic) band on leaves.
between the dead leaf margins and healthy tissue. Stems can = Leaflet edges may curl upwards.

split resulting in open breaks or cancers and stems break easily. | For plant disease diagnosis, choose representative plants showing early
On cutting stems, a creamy-white, yellow or reddish-brown ' symptoms. Choose as many of the plants as is practical, or several plants
discoloration of vascular tissue and cavities will be evident. = showing a range of symptoms. Wrap plants in newspaper and put in a
These discolorations are only visible at advanced stages of the | plastic bag. Tie the root system off in a separate plastic bag to avoid drying
disease, not at the beginning. Yellow liquid may exude from a = out and contamination of the leaves by soil. Do not add moisture, as this
fresh cut stem when it is squeezed (A). Spots are very = encourages decay in transit. Cushion specimens and pack in a sturdy box
characteristic on green fruit: white to yellow spots, 3-4 mm  to avoid damage during shipping. Protect specimens from excessive heat
with raised brown centres (“bird's eye” spots). or freezing and deliver to the diagnosticlab as soon as possible.

Control in the field

Agrotechnical method Phytosanitary measures |
Use pathogen-free seeds and seedlings. Prompt destruction of crop residues
Use crop rotation with non-host crops. at season's end. Use sterile potting
New fields should, as much as is possible, be located at a distance mix. Use new, sterile trays. Disinfect

racks, tools, equipment and

from last year's fields. C
. . . . . greenhouse before the growing
Avoid working with plants when foliage is wet. Attempt to reduce 5eason.

the number of hours leaves are wet through timing of watering,
control of relative humidity, ventilation and heating.

Resistant planting material: All varieties of tomatoes are
susceptible to bacterial cancer.

Soil management: Avoid compacted or poorly structured soils, .
overhead irrigation. Use low pressures when watering to Physical measures
minimize plant damage and splashing of water droplets that can
contain bacterial cells.

Control weeds, volunteer tomatoes in and around

the field, as they can act as reservoirs Mechanical measures: Remove and destruct the

symptomatic plants to reduce spread of cancer, if

of disease. Conduct annual soil and leaf relatively few plants are affected.
sampling to ensure a balanced nutrient Fermenting and hot Water Treatment:
program. Do not over-fertilize plants. -Fermenting tomato seeds in their own juice for
96 hours.

-Place the seed in a loosely woven cotton bag
(such as cheesecloth). Leave lots of room in the bag
for the seed to move around. Pre-warm the seed for
30 min in 56°C water, monitoring the temperature
constantly. Cool immediately by placing seed in cold
water for 5 min. Dry thoroughly. Expect to lose 5-10%
of viable seed.

Biological control

Soak the seeds in the 0.2% solution of Fitolavin-300
(registered in Armenia) for 2 hours (a.s.: Fitobakteriomitsin -
complex streptotritsinovyh antibiotics),

Spray seedlings with a 0.2% suspension of Fitolavin-300 two

times, starting from phase of 1-3 leaves with 15 day interval.

Seedlings roots soak in a suspension of Fitolavin-300 for 1.5-
2 hours before transplanting.

Spray when the leaves are dry and will dry quickly after

Cﬁemfcal m‘-’fhoé’ L spraying. Use Bordeaux mixture (6 kg/ha, a.i.: copper sulfate
Treat the seeds before sowing with 20% solution of hydrochloric acid for (WHO 11)), Copper oxychloride (5kg/ha, a.i.: copper
5-10minutes. : : : : oxychloride (WHO 1)) (registered in Armenia), Cupertine M (4
Bacterial cancer outbreaks in the field require regular sprays with kg/ha, a.i.: copper+mancozeb (WHO Il1)) (not registered in
copper, with limited success. Armenia). Prevention strategies are both the least expensive

and the most effective way to control bacterial cancer.

WHO Il -moderately hazardous
Always follow label directions !!! WHO 111 - slightly hazardous




Mnihnnph pulpppiphwy pungltin

(Clavibacter michiganensis subsp. michiganensis (Sith.) Davis et al.)

Lanhwhnip bspwdnipynih

Stip pnyjubin: wndhnnp, dnpiwqghbtinh pbyrwhph
wy| poyutip (Juyph pnyubin” S. rigrum (ul Unpd) b
S. triflorum (Unpud tinwgnuin)):

Shjwinmpyud hwdwp Jupuyh wnpymp Gh ubpdbpp,
Jupuwlwd pniuwud dbwgnpnbbpp, dnjwpunpbpp b
wnpnpyuwd gnpohpbtint n1 vwppwynpmdbbpn:
Pulpinhwd pupypnud. uwhywitymy L wybpwb Gplup,
nppwl np nupypnd weluw £ Jupuljjuwd pnuwljub nplk
dbwgnpn: Wi wytmh tpup £ gnyugpbmd dhwgnpnbtiph
Ypw b ng pti hnnnud: Gpypoppuut Jupuyp uupuoynid k
oph guyptiph, Jupuljjwd gnpohpbiph, wpfuwpnntiph
atinptinh vhongny, yppiwb b hwpdwd wpfuwpubpitiph
dudwinul:

)

-

Stinbiiph 0tiypnqitip

Pudujuptppelnh b
wpnuynptiph ttipng
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U yuunhypuplnud

Shjwinmpjud uyqpiwuit whpuipwbbbpp bwje
wpwowbmu Ll upnpht ptphbbph ypw’ qubqpn-
ynipjub, pupwidwl b pinpngh duny: Shdbwlud b
phuwbbih whpwbowbp poyyutiph pwnwindb E:
Mnihnnph Jupuwo pnyuh phphbbpt mbbb pbnpny
umgq bqpbip: Gppbdd pupuy nhin buymb vwhiwbwgho £
tipnd tiplth wnnne b Jupuywd hymuwopbtinh tholi:
Snnmbbbpp Jupnn Gh dwpk]” dhunpynn pungbiph Juid
ytipptiph htaphiwmbipny, b htipypmpudp Ynyppyti: Snnmbh
tipluybwlub Gy wdph Ypw poyuh gpugiup winpitpp
tpbmd G0 Jupbwuyhypuiuymb, nbnbuymb jud
Jupipuwowqubuugnyb qotiph yptupny, hiswybu twl
tipbmu Gb fjunpngbiin: Wonplbtph gnibwthnjunipmbop juy
tipltnid £ hhywbnmpyul qupqugiwd wybih nip
thnytipmd b ng ph ujqpnud: Rbn buyni & ;npanyp quubgywd
Jupnn £ Gplwy, Gph gnnmbph ponujbuub pupd
Jupppdwopttippn utinutiip (W): Rotipnt wnwyty pinpny Lo
Quibiug uppnin btiph Ypw: Aotpp vy Gb ud ntinh,
3-4ud ppuiwgony’ unig pwuqubwlugnyb Jhbyppn-
b duuny («pnstih wgp»):

Qaopnplijubthjuljuwi dhkann

Ogypugnpoty Jupuwluqbnd utipdtin b
uwoh|btin: YUhpwnt) gutpwopowbiunmpynid’
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Unuuytipu) 0.2%-ng imdmypmu (@Quutigyud E Nuywupuriinii):
Uwodhjutipp upuyty Shypnpuay bt 300-h 0.2%-ng (monyypny tipljnt
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Peach Leaf Curl

(Taphrina deformans Fuck.)

General introduction

Host plants: Peaches, nectarines, apricots, plume.

Symptoms of peach leaf curl

The fungus survives the hot, dry summer as sexual spores on Symptoms Apperance
the tree's surfaces. When the weather turns cool (around 15-

25°C) and wet in fall, the sexual spores start to reproduce by

budding to produce more spores. The fungus overwinters as

sexual spores. In spring, when conditions are favorable

(around 15-20°C) the spores move by splashing water from Leaf Curl
irrigation or rain and can infect new leaves.

Symptoms first appear in early spring on expanding foliage.

Leaf symptoms appear about one month after flowering

starts. Young, infected leaves become thickened and

distorted along the midrib and take on a red to purplish hue.

Later, as the fungus begins to produce spores, the leaf surface

appears silvery-white 'bloom'. Diseased leaves eventually die

and fall off the tree. These leaves are replaced by a second Silvery white ‘bloom’
growth of foliage, which rarely is infected by the fungus.
Blossoms, young fruit, and succulent shoots also may be
infected. Because infected blossoms and fruit drop rapidly,
symptoms on these parts may be more difficult to observe.
Whole shoots are affected when the infection becomes
systemic in the growing tip, causing lateral shooting or
'witches broom'.

Extensive defoliation can lead to a reduced fruit crop the
following year. In addition, defoliation weakens trees and
predisposes them to other diseases and to winter injury.

‘Witches broom’

v

s
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Infection cycle

Jan ‘ Feb | Mar Apr May ‘ Jun ‘ Jul ‘ Aug ‘ Sept ‘ Oct ‘ Nov‘ Dec
Infection dormancy Pink bud Development of Maturity of fruit, Senescence,
stage, fruit ripening dormancy
flowering
Leaves
infection
Twigs,
branches
infection
Severe
infection [
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Monitoring

Look for the distorted, discolored leaves as they emerge in spring. Defoliation will
occurin summer.
Itisimportant to inspect at least 10 trees per 50ha: examine all four sides for each

tree.
One month later after bloom: scout for thickened and distorted leaves with red to

purplish color. During wet weather, scout for silvery-white 'bloom’.

Control in the orchard

Agrotechnical method

Avoid low-lying land with frost pockets and sites with heavy clay soils.
Choose a planting density which favors good air circulation and reduces
the occurrence of prolonged periods of leaf and fruit dampness.
Resistant planting material: Use less susceptible peach and

nectarine varieties where possible.

Start intervention (spraying) when climatic
conditions are favorable (18-25°C average daily
temperature and 80% and more relative humidity,
especially after rainy weather), about one month
after flowering starts.

Soil management: Conduct annual soil and leaf sampling to ensure a balanced

nutrient program.

If the orchard is sprinkler irrigated, be sure to angle sprinkler heads low enough to keep from

wetting the foliage. Proper drainage is essential.
Do not over-fertilize trees. Excess nitrogen will cause vigorous shoot growth, making trees more
susceptible to leaf curl over longer periods of time. Fertilize with potassium and
phosphorus, which increase the resistance of trees.

Extra fertilization may also be needed to stimulate new growth
that can replace the dead and diseased parts of the tree.
Mulch around the base of trees with garden compost

to maintain general health,
and water well during dry summer weather.

Physical measures

Phytosanitary measures

Do not plant infected rootstocks.
Apply all the protective measures
in nursery to grow healthy
rootstocks.

Mechanical measures: Prompt removal of infected leaves (before the bloom of white spores

appears) will help reduce the amount of fungus carried over to the following year.
Remove all plant debris. Bleaching trunks of trees with 20% limewater.
Cutting, pruning of infested branches: Prune infected shoots. Pruning in fall prior to applying any

fungicides can reduce spore numbers overwintering on the tree.

Remove all pruning from the orchard and compost them.
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Chemical method
If leaf curl symptoms occur on your trees in spring be sure to treat the following fall
and/or winter to prevent more serious losses the following year.
Application scheme: pre-bloom; 100% petal fall; 10-15 days after leaves emerge
from buds; postharvest. For effective control, one preventive spray should be
applied in the late fall after all the leaves have fallen or in the early spring before
buds break.

Always follow label directions !!!

Avoid development of fungicide resistance in the pathogen populations by
alternating fungicides from different chemical groups and by spraying only
when necessary.

Reduce environmental impact by selecting fungicides with low toxicity.

Apply Score (0.2 I/ha, a.i.: difenoconazole (WHO
[11)), Funguran (2 kg/ha, a.i.: copper hydroxide
(WHO I1)), Topaz (0.5 I/ha, a.i.: penconazole (WHO
I11)), Delan (0.75 kg/ha, a.i.: dithianon (WHO II))
(registered in Armenia)), Bravo (2,5 |/ha, a.i.:
trifloxistrobin (WHO 111)), Vegesol (3 I/ha, a.i.:
copper hydroxide + sunflower oil (WHO I1)) (not
registeredin Armenia)).

WHO Il -moderately hazardous
WHO Il - slightly hazardous
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(Taphrina deformans Fuck.)
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Potato Wart or Potato Cancer

(Synchytrium endobioticum Schilb Perc.)

R,

General introduction
Host plants: Cultivated potato,

wild Solanum species. :
Potato tuber infected with canker

Inspring, with higher temperature and moisture levels, Symptoms Apperance
overwintering spores germinate to release mobile

spores which infect suitable host cells. In infected cells,

the summer spore producing bodies develop, which

quickly release new populations of asexual spores. The

infection cycle may be repeated as long as infection Warts on tuber
conditions are suitable. Resting or winter sexual

spores develop at the end of vegetation period which

canremainviable in soil forup to 15 years.

The pathogen, a bio-trophic parasite, survives from

one season to the next as thick-walled, resting spores

that enter the soilina number of ways: Infection of the
- During normal decay of warts; stem base:
- In contaminated soil on farm tools and machinery small greenish wart

and the footwear of workers;

- In soil attached to plants and tubers grown in
contaminated soil;

- In manure from animals fed with infected tubers

(the spores survive passage through the intestines of _
farm animals); Infection of stolons

- Ininconspicuous warts on seed tubers, sometimes and tuber
even of resistant varieties.
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Infection cycle

Jan | Feb ‘ Mar | Apr | May Jun Jul Aug Sept Oct ‘ Nov | Dec
Infection, Tuber So- Leaf Flow | Develop | Tuber | Har- Tuber

spore mass wing | develop | ering | ment of | ripe- | ves-
ment tubers ning | ting

Tuber
infection

Sexual
reproduc-
tion
Asexual
reproduc.

Severe
infection
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Aerial symptoms - These are
not usually apparent, although
there may be a reduction in
plant vigour. Small greenish
warts may form in the position
of the aerial buds at the stem
bases. Leaves may also be
attacked (see the symptoms).

Monitoring

Subterranean symptoms - The fungus affects the tubers and stolons, but not the roots. In older tubers,
only the eyes are infected. The whole tuber may be entirely replaced by the warty proliferation. Similar
warts occur on stolons.

Scouting should be made at time of flowering of potato (in farms with acidic soil).

Itis important to inspect a minimum of 20-30 plants for every 0.8-1.0 ha on the two diagonals of the field
orin azigzag pattern by looking at the rooting system.

During scouting pay special attention to those plants which are the behind in growth and to plants
discoloration.

Control in the field

Agrotechnical method

Select seed carefully and avoid planting potato
seeds that have visible signs of cancer.
The disease incidence can be minimized through
long crop rotation (5 years or more), using disease
free potatoes as seed material. Cabbage, corn and
lupine are used on infected plots.
Cultivate resistant planting material: There is a zero

tolerance for the pathogen in any seed-producing
field.
Soil management: Conduct annual soil and plant

sampling to ensure a balanced nutrient program.
Do not over-fertilize plants. Excess nitrogen will make
plants more susceptible to diseases.

Fertilize with potassium and phosphorus, which
increase the resistance of plants. Use organic
fertilizers such as cow
or poultry manure in infected areas which
contribute 75% spores to germinate.

Physical measures

Mechanical measures: Destroy infected debris to reduce

pathogen populations.

Solarize the soil to kill existing pathogens. Cover the infected soil
with a clear or black polyethylene tarp during the hottest and
longest days of summer. You will need to leave the tarp in place
for four to eight weeks, depending on the temperatures

common in your area, in order to kill pathogens.

The general approach is
to impose strict conditions on the
introduction of potatoes from any
country where wart occurs.
Scheduling - This involves identifying and officially notifying any
production area in which the disease has been reported. Further
cultivation of the crop is prohibited in the scheduled field(s) and
planting of only resistant varieties is restricted to a designated
safety zone around the scheduled fields.

Crop inspection - All farms, seed producing stations, research
stations and household plots (with acidic soil) are subject to
inspection upon flowering. Suspected samples are sent via an
agronomist to the quarantine agents. All inspections and actions
taken are recorded. If infection is suspected the plot in question is

quarantined. If confirmed, all produce from the

plot is cooked for cattle food or destroyed in a QUARANTINE
cesspool. Infected AREA
areas are fenced off and signposted. KEEP AREA CLEAN
Biological control

Several biological control theories,
such as the use of chitin, urea,
organic fertilizers, etc. have been
proposed and investigated in areas
of known infestation of the wart
pathogen. None have been widely
adopted in field use, and efficacy
information is limited.

Chemical method

There is no chemical control available for potato cancer.



Yupypndhih pungljlin

(Synchytrium endobioticum Schilb Perc.)
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Potato Late Blight

(Phytophthora infestans Mont. D. By.)

General introduction
Host crops: potato,

tomato and eggplant.

The fungus spreads via spores mainly on the wind or is
washed into the soil by rain, where it also infects the
tubers.This pathogen usually lives in infected potato
tubers, which can survive in storage or in the soil after
harvest. Tubers that have been discarded at any stage of
crop production or handling (harvest, storage, shipping,
spring clean-up, or planting) are known as "culls." Culls
may survive if they are not destroyed (frozen, crushed,
composted, or buried at least 2 feet beneath the soil
surface). Infected tubers that are planted or cull tubers
that survive the winter may be sources of the pathogen
thatinitiate epidemics the following season.
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Symptoms

Dead plants

Brown lesions on upper
surface of leaves

White fungal coating on
leaves underside

Lesions and rot on stem

Tuber rot
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Monitoring

Typical reddish brown discolorations of the potato flesh under the skin of tubers (see the symptoms).

Patches form at the edges of the leaves, grey-green at first and turning brown later, and spread quickly during damp weather. A white fungal
coating forms on the underside of the leaves. Late blight may be detectable earlier in some areas than in others. Scouting for signs of late
blight should begin as soon as green tissue emerges. When a canopy develops, look for late blight in the lower portions of the plant, where
the foliage stays wet longer. First examine wet areas (low spots in the field, areas adjacent to woods and hedgerows, dense crops, or areas
adjacent to other features that might shade crops). During scouting examine 100 plants for 2 ha (10 plants from 10 different parts of the
field) on the two diagonals of the field or a zigzag pattern. Take care not to spread late blight from field to field during scouting. Disposable
pants and rubber boots that can be washed after leaving a field should be worn if disease is present. After detection of the disease start
intervention, if climatic conditions are favorable (18-24°C average daily temperature, 100% relative humidity and rainy period).

Agrotechnical method

Control in the field

Phytosanitary measures

Use crop rotation. Avoid low-lying land with frost Only good quality seed potatoes

pockets and sites with heavy clay soils.
Proper drainage is essential.
Avoid high density in fields and do not choose areas
adjacent to woods and hedgerows.

obtained from certified suppliers should
be planted.

Pathogen can be controlled by limiting

Tubers should be dried after harvest when placed in storage, and the the source of inoculum discarded
storage air temperature and humidity should be managed so that the potatoes from the previous season and

tubers remain dry.

Cultivate resistant planting material: No potato cultivars are resistant
to late blight, and most cultivars planted in Armenia are susceptible.
Most early varieties are very vulnerable; they should be planted early

self-sown tubers. Sanitation (elimination
or exclusion of infected plant parts from
a farm) is important in the overall

so that the crop matures before blight starts (usually in June-July). TS SR
Soil management: Conduct annual soil and leaf sampling to ensure a
balanced nutrient program.

Do not over-fertilize plants. Excess nitrogen will make the plants more
susceptible to late blight. Late-season fertilizer applications should also

Physical measures

be limited. Avoid over-irrigation: try to apply water between midnight

and 8 am to avoid prolonging the length of time leaves are wet.
Alternatively, apply irrigation during daylight hours,
beginning after leaves have been dry for at
least 2 hours and ending 2 hours before dark,
so leaves have a dry period before

and after irrigation.

Biological control

Mechanical measures: Seed potatoes should be
checked thoroughly before storage. All blighted
tubers must be removed and buried deep in the
soil. Hilling of potatoes increases the amount of soil
between tubers and the soil surface and thus helps
protect tubers from spores that land on the soil
surface. Eradicate weeds from the fields to avoid
high moisture and crop shadowing. Destroy
volunteer plants. After planting and early in the
season, it is important to get rid of cull potatoes and

During vegetation: Tuber treatment before
planting with 1% solution of Bactofit or with
Planriz (not registered in Armenia). Sprays
with Fitosporin-M (registered in Armenia).

g~ ““ potato pieces resulting from seed

" cutting operations or left after
loading

or unloading at storage facilities, as

During storage: Tuber treatment with
Fitosporin-M (0.8l/t).

Chemical method
Protectant fungicides are often needed from mid-

to late season when plants are growing actively
and have a dense canopy. Applications should be
repeated regularly to replace fungicide that has
been washed or abraded away and to protect
foliage produced since the last application.
Applications should be more frequent during
weather that is favorable to late blight (wet with
moderate temperatures).

Always follow label directions !!! I

these may be a source
of infection.

Apply following fungicides: Ridomil Gold MZ (2,5 kg/ha, a.i.: mefenoxam and
mancozeb (WHO I11)), Acrobat MZ 690 (2 kg/ha, a.i.: dimethomorph and mancozeb
(WHO 111)), Neoram (2 kg/ha, a.i.: copper oxychloride (WHO Il)) (registered in
Armenia), Manfil (2 kg/ha, a.i.: mancozeb (WHO U)), Altima (0,4 |/ha, a.i.: fluazinam
(WHO I11)), Amistar (0,75l/ha, a.i.: azoxistrobin (WHO Il1)), Champion (2-3 kg/ha,
copper hidroxid (WHO 11)), Mycostar ( 2 |/ha, a.i.: chlorotalonil (WHO 1l1)), Nando
(0,4 I/ha, a.i.: fluazinam (WHO 1I1)), Proplant (3 |/ha, propamocarb (WHO lll)) (not
registered in Armenia).

WHO Il - moderately hazardous
WHO Il -slightly hazardous
WHO U -unlikely to present acute hazard
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Stone fruit trees shot hole disease

(Coryneum blight) (Stigmina carpophila (Lev.))

General introduction
Host plants: stone fruits
(peaches, apricot, plums, sweet cherries etc.).

Leaf and fruit infected with
coryneum blight

. . Symptoms Apperance
The shot hole fungus overwinters on dormant infected

leaf buds, blossom buds and small twig cankers, in

sap, resinon branches and twigs, also on plantresidues. Shot hole symptoms on
Conidia (spores) produced in the spring are spread by leaves

rain or overhead irrigation to infect more buds, leaves

and fruit; bud and twig lesions may continue to produce

spores for two to three years. Cankers on small branches,
) Spores andon e \l(%ix\ twigs and buds
5 :“\ -. —

Spares germinate
and infect Ussue.

Sap oozes from the cankers

Sap oozes from the fruits

Small, reddish-brown spots
on fruits, later become hard
and corky
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Infection cycle

Pathogen overwinters in fallen

leaves or on cankers

Jan | Feb ‘ Mar Apr May | Jun ‘ Jul ‘ Aug ‘ Sept ‘ Oct | Nov| Dec
e dormancy Pink bud | Development Maturity of fruit, Senescence,
stage, of fruit ripening dormancy
flowering
Leaves
infection
Fruit inf.
Twigs
infection
Severe
infection
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Monitoring

Small reddish spots appear on leaves, which later enlarge and drop
outofthe leaf “shothole” (see the symptoms).

Small, reddish-brown spots appear on fruits, which later become
hard and corky. The spots often grow together, making large areas of
unsightly fruit.

Cankers appear on small branches, twigs and buds. These cankers
can be purple or brown. They usually cause sunken areas on the
branches and twigs. These cankers grow larger and can completely
girdle the branch, twig, or bud. These cankers eventually kill all the
infected parts of the tree.

Sap, resin oozes from the cankers and spots.

It is important to inspect at least 10 trees per 10ha: examine all
foursides for each tree.

Start in early spring: scout for sores and ulcers on the infected
branches. After bloom: scout for symptoms on leaves.

Start from fruit development stage: scout for small, reddish-
brown spots on fruits.

During fall: scout for symptoms on leaves, branches and twigs.

Start intervention (spraying), when climatic conditions are
favorable for diseases development (18-25°C average daily
temperature, 80% and more relative humidity, rainy period).

Fungicide application scheme: dormant stage;

Control in the orchard

Agrotechnical method

Choose a planting density which favours good air circulation and reduces the occurrence of
prolonged periods of dampness for leaves and fruit.

Resistant planting material : All varieties of apricot growing in Armenia are susceptible to coryneum blight.

Soil management: If the orchard is sprinkler irrigated, be sure to angle sprinkler heads low
enough to keep from wetting the foliage.

2| Conduct annual soil and leaf sampling to ensure a balanced nutrient program. Do not over-fertilize
§ trees. Excess nitrogen will cause vigorous shoot growth, making trees more susceptible to coryneum
blight over longer periods of time. Fertilize with potassium and phosphorus, which increase the
resistance of trees.

Phytosanitary measures

Do not plant infected rootstocks. Apply all
the protective measures in nursery to

Remove all plant debris from the orchard after harvest. grow healthy rootstocks.

Mechanical measures

Bleach trunks of trees with 20% lime milk.

Clean wounds on the trunks and branches: cut off the whole infected tissue with sharp knife,

decontaminate with 3% solution of copperas and cover with garden putty after drying. ' ! i 4 . /
. . -

Cutting, pruning of infested branches: Prune out dead branches and twigs.
Remove and destroy all infected twigs and branches any time of the year that you
see them, not just in the spring. Remove all pruning from the orchard.

A /s
v L
: A
Chemical method A spring fungicide application is necessary to prevent fruit infections in orchards

where coryneum has been a problem. In such cases, an aggressive program is required
for a minimum of three years in order to minimize the chance of fruit infections from

pre-bloom; petal-fall (100% petal fall); fruit set; 59 twig cankers.
pre-harvest and postharvest. The number of

“bloom” applications needed depends upon the To protect against twig and bud infections, apply fixed copper fungicide (Bordeaux
amount of rain. mixture 3-4%) in the fall before extended rainy periods. One application should be

sufficient, but it will not remove existing cankers.

Apply following fungicides: Chorus (0.25 |/ha, a.i.: cyprodinil (WHO II1)), Score (0.2

Always follow the label directions !!! I/ha, a.i.: difenokonazole (WHO I11)), Funguran (2 kg/ha, a.i.: copper hydroxide (WHO

1)), Topaz (0.3 1/ha, a.i.: penconazole (WHO Il1)) (all the preparations are registered in

Avoid development of fungicide resistance in Armenia).
the pathogen populations by alternating
fungicides from different chemical groups and
by spraying only when necessary.
Reduce environmental impact by selecting
fungicides with low toxicity.

<

WHO Il -moderately hazardous
WHO IlI - slightly hazardous
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Grape Downy Mildew

(Plasmopara viticola (Bert. & Curt.) Berl & de Toni

General introduction
Host plants: grapevine.

Disease symptom on berries

The pathogen overwinters as spores in fallen leaves. Symptoms Appearance

In spring, the spores germinate and multiply and by
rain spread onto grapes and infect tissues. Under
favorable conditions fungus can produce a large
amount of spores, several generations and cause
massive damage. Toward the end of the growing
season, spores are formed on the old diseased
leaves, thus completing the disease cycle.

Mildew lesions on upper
surface of leaf

White “downy” sporulation on
cross section of leaf moisture induces lower surface of the leaf

production of sporangium
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Prepared in the framework of FAO TCP/ARM/3401 project “Support for development of Integrated Pest
Management (IPM) system to control potato tumber moth (Phthorimaea operculella) in Armenia”

in collaboration with the Ministry of Agriculture of the Republic of Armenia
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On leaves appear yellow
circular oilspots. Young
oilspots on young leaves
are surrounded by a
brownish-yellow halo.
After suitably warm,
humid nights, a white
downy fungal growth
appears on the
underside of the leaves
and other infected plant
parts.

Monitoring

The young berries are highly susceptible. They appear
grayish when infected (gray rot) and become covered
with a white downy felt of fungus sporulation.

Confirmation of active downy mildew is made by the
"bag test." To do this test, seal suspect diseased leaves
and/or fruit bunches in a moistened (not wet) plastic
bag and incubate in a warm (13-282C), dark place
overnight. Look for fresh, white downy sporulation
beneath suspect oilspots or on shoots or fruit bunches.

Start intervention when climatic conditions are
favorable (13-28°C (optimal — 18-24°C) average daily
temperature, 100% relative humidity, rainy period).

Examine each 5th vine in each 5th row. Scan as
many leaves as possible as you walk down the rows.
Focus on parts of the canopy where symptoms will
be most clearly seen. For downy mildew, monitor 5
to 7 days after wet weather.

The best time to look is from mid-morning to early
afternoon. Avoid windy days when leaves are
swirling around. Look for oily yellow spots, with or
without white downy growth on the under-surface.
An oilspot will normally be detected if the diseased
leaf is scanned, so the ability to detect oilspots is
related to the number of leaves sighted.

Control in the orchard

Phytosanitary measures

Agrotechnical method

Keep phytosanitary conditions in

Select your planting site where vines are exposed to
all-day sun, with good air circulation and soil drainage.
Space vines properly in the row and orient the rows to
maximize air movement down the row. Grapevines should not be planted
in low or shady areas. Choose a planting density which favours good air
circulation and reduces the occurrence of prolonged leaf and berry
wetness periods. Keep the vines off the ground and properly tied.
Cultivate resistant planting material: If possible, choose cultivars that are
less susceptible to disease.

Soil management: Keep the fruit planting and surrounding areas free of
weeds and tall grass. Good weed control and proper soil drainage will
reduce relative humidity and the amount of free moisture which may

increase the spread of fungus. Make sure nutrient levels are adequate but
avoid the excessive use of nitrogen fertilizers which promote rapid growth
and hence the production of young leaves that are more susceptible to

and around the orchards. Do not

plant infected rootstocks.

Physical measures

Mechanical measures: Remove and destroy all the
residues and diseased plant material, dead leaves
and berries from vines and the ground at the end

of the growing season. Destroy infected debris.
Cutting, pruning of infested branches: Prune vines
each year during the dormant period. When
pruning, select only strong, healthy, well-colored

some diseases.

Use an under-vine irrigation system (drip). Manage irrigation carefully.
Excessive irrigation leads to excessive vigour and higher disease

potential.

Chemical method

Fungicides for use against downy mildew can be categorized as
either preventive or curative. The preventive fungicides should be
applied before an infection period begins. In vineyards with a
history of downy mildew, apply early season copper sprays as part
of a preventive program, especially during wet springs. The
frequency of the sprays will be determined by the prevailing
weather conditions.

For optimal use post-infection fungicides should be applied as
soon as possible after an infection event and prior to the
appearance of oilspots. These fungicides are best used in
conjunction with a forecasting program. The period from
immediate pre-bloom through 3 to 4 weeks after bloom is critical
for controlling fruit or cluster infections. The important sprays for
downy mildew control are done: When the new shoots are about
1/2 inch long; Just before bloom (new shoots 12 to 18 inches long);
Just after bloom, when the fruits have set.

After these three crucial sprays, applications should be continued
atabout 10-dayintervals aslong as the weatheris rainy and muggy.
Ifitturns dry, the sprays may be discontinued.

Avoid excessive irrigation.

canes of the previous year's growth. Practices such
as shoot positioning and leaf removal that help to
open the canopy for improved air circulation are
also very important. Remove the pruning, excess
growth, overwintering berries, leaves and tendrils
from the vineyard to reduce pathogen population
in spring, therefore reducing
the risk of disease.

Several fungicides, including Manco (2 kg/ha, a.i.: mancozeb
(WHO U)), Eclair (0,5 kg/ha, trifloxistrobin and cimoxanile (WHO
[11)), Funguran-OH (2 kg/ha, a.i.: copper hydroxide (WHO 1)) (not
registered in Armenia), Delan (0,35 kg/ha, a.i.: ditianone (WHO
I1)), Melody Compact (1,5 kg/ha, a.i.: iprovalicarb and folpet
(WHO I11)), Ridomil Gold MZ (2,5 kg/ha, a.i.: mefenoxam and
mancozeb (WHO II1)) (registered in Armenia) are effective against
downy mildew of grape.

WHO Il - moderately hazardous
WHO IlI - slightly hazardous
WHO U - unlikely to present acute hazard

Always follow label directions !!!

Avoid development of fungicide resistance in the pathogen

populations by alternating fungicides from different chemical
groups and by spraying only when necessarily. Reduce
environmental impact by selecting fungicides with low toxicity.
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Pome fruit trees bacterial fire blight

(Erwinia amylovora (Burrill) Winst. et al.)

General introduction
Host crops: apple, pear, ornamental pear, hawthorn,

cotoneaster, quince, mountain ash.

Dead branches on a tree

The bacteria overwinters in dead portions of the trunk or Symptoms Appearance
scaffold branches called holdover cankers. During wet

Bacterial ooze on
infected branches,
peduncle of fruits

weather in the spring, bacteria spreads out (ooze) from
canker margins in gelatinous strands. The bacteria in the
strands are spread to flowers by rainfall or carried to the

flowers by insects. After initial infection of the shoots, the Shoot blight symptoms -
bacterium may move long distances within the living “Shepard'’s crook” on
tissue and kill large portions of the tree. Domestic infected branches
honeybees visiting diseased flowers become
contaminated with the bacteria and spread them to Cankers (cracked) on
adjacent healthy flowers. Ooze can spread infection to branches
other plants when carried by other insects, birds, wind
and rain. Shoot infection may also occur at wounds

Fruit blight

caused by pruning cuts or hail injury.

IFPYIYS

Infection cycle
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Monitoring

. . . Starting at bloom, scout every 3 to 4 days for fire blight cankers
Overwintering cankers may have smooth or cracked margins. . . . . . . .
missed during winter pruning operations and blossom infections:

examine 50 trees per 50ha. After petal fall, continue to scout for
bacterial fire blight symptoms until terminal bud set. Concentrate on

blocks with susceptible cultivars and a history of fire blight.

Infected terminal shoots display "shepherd's crooking" and tend
to have leaves still attached. Cankers are most visible on bright
sunny days (see the symptoms).

Control in the orchard

Agrotechnical method

Select the fields carefully, avoid low-lying land with frost pockets Phytosanitary measures

and sites with heavy clay soils. Proper drainage is essential.

. . . . . . . Bacterial fire blight is a quarantine
Cultivate resistant planting material: Cultivars and rootstocks with resistance

disease and its introduction is

(such as B9) to fire blight should be chosen. prohibited by almost all countries.

Wild hosts in hedge rows and nearby neglected apple and pear All plant organs except seeds are
orchards should be removed. considered as potential sources of
Soil management: Conduct annual soil and leaf sampling to ensure a infection.

balanced nutrient program. Soil tests should be done prior to planting (nutrients, pH,
organic matter, nematodes) and corrective actions taken.

Do not over-fertilize trees. Excess nitrogen will cause vigorous
shoot growth, making trees more susceptible to fire blight and

over longer periods of time. To reduce the risk of late season Biological control
infections, fertilizer applications should be properly timed to avoid
a late flush of growth.

Bacterial antagonists - Two
products, Blight Ban C9-1 and
Physical measures Bloomtime are effective (not
registered in Armenia) against
bacterial fire blight. If the Blight
Ban C9-1 registered in the country,

Mechanical measures: Remove infections (blossom and
shoot blight) as soon as they are found.

For young non-bearing trees, blossoms should be removed before opening apply it at a dose of 370-500 g of
(during dry weather and when no rain is expected over the next 24-48 hours). product in 1000 to 2000 liters of
For bearing trees, secondary blossoms should be removed every few days after water per hectare. Carry a
primary bloom is complete where feasible (i.e. high density orchards). maximum of three applications per
Prune infected branches at least 30-40 cm below the visibly diseased part. Avoid crop.
pruning during wet weather or when severe weather (hail, heavy rain, storms) Apply Bloomtime: Use 320-350
is expected in the next 24 hours. grams per hectare in enough water

When practical, dip tools in a disinfectant between each cut (denatured alcohol or to thoroughly cover the open

1:10 dilution of bleach to water).
Burning of plant residues: Remove all blighted pruning from the orchard and

flowers (three applications): 1. At
Early Bloom; 2. First Petal Fall — Full

. . ) . o Bloom; 3. Post Petal Fall if a third
burn them immediately. If fire blight is a significant .
'S application is needed.
problem, it is advisable to remove the entire tree from | ,//

(xi%

the orchard immediately and to burn it. Hvﬂ
Aliette (4 kg/ha, a.i.: fosetil-Al (WHO I11)) application induces
resistance in plants (not registered in Armenia).
Apply with copper-containing fungicides (Bordeaux mixture
1%, (WHO I1)) (registered in Armenia) and other. Applications
should be done at early (10-15%) bloom and again 5-7 days
later.

- " WHO Il - moderately hazardous
Always follow label directions !!! WHO 11 - slightly hazardous

Chemical method
Control is not possible after the symptoms are visible. Disease control is
possible only when preventive measures are used.

There is no adequate chemical or other treatment for the elimination of
the pathogen from plant material without destroying the plant tissues.
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(Erwinia amylovora (Burrill) Winst. et al.)
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Potato Common Scab

(Streptomyces scabies "Thaxter" Waks. et Henri)

General introduction

Host plants: Potatoes and other root crops,

including beet, radish, turnip, carrot and parsnips.

Potato tuber infected with common scab

Potato common scab is an efficient decay fungus that can Symptoms Apperance
over-winter either in soil or on the surface of tubers and

crop residues. The pathogen is spread from one location to

another by splashing water (irrigation or rain), wind, with

seed tubers and farm equipment. Potato tuber with
The pathogen enters through wounds, pores, or directly “surface scab”
through the skin of young developing tubers and stimulates
the growth of corky tissue. The type of symptom probably is
determined by host resistance, aggressiveness of the
pathogen strain, time of infection, and environmental
conditions.

Infections can also occur on the stems, stolons or roots.
Neither the pathogen nor the disease develops on tubers in
storage.

Potato tuber with
“erumpent scab”

SPRING SUMMER

Potato tuber exhibiting
the “pitted scab”

e,

Cross section of potato
with “pitted scab”
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Monitoring

Symptoms of disease range from superficial lesions to deep pits in
the tubers: rusted scab (superficial corky tissue), erumpent scab (a
raised corky area), and pitted scab (a shallow-to-deep hole) (see the
symptoms).

Common scab lesions are larger and deeper than powdery scab
lesions.

Itisimportant toinspect a minimum of 20-30 plants for every 0.8-1.0
ha. Look at the roots and the tubers. In successive scouting trips,
enter the field at different ends so that you are not always visiting the
exact same area or plants. There are generalized schedule for potato
field scouting: spiral in a center-pivot field, on the two diagonals of
thefield or a zigzag pattern.

Control in the field

Agrotechnical method

Use scab-free tubers to prevent introduction
of the pathogen into fields.

Long crop rotation with non-host crops (wheat, pea, oats,
barley, corn, alfalfa, lupine, soybean and sorghum) can control
the disease to some extent. Rotate heavily infested fields away

from potatoes and alternate hosts such as radish, beets and
carrots. Avoid red clover.

Cultivate resistant planting material: The use of resistant

varieties in soils where the problem recurs is the only
economical means of long-term control. No popular variety is
resistant but the early types are more susceptible than the
medium-to late-maturing types. Russetted varieties tend to be
less affected than smooth-skinned varieties.
Soil management: Avoid light-textured soils and those with

high levels of organic matter which are favorable to scab
infection.

Maintain soil pH levels between 5.0 and 5.2 by using
acid-producing fertilizers such as ammonium sulphate.
Avoid or limit the use of such alkaline-producing
amendments as lime and manure.

Phytosanitary measures

Before storage and planting

destroy all infected tubers.

Biological control

ORGANIC PLUS SP s a biological soil
amendment (contains high concentrations of
humic and fulvic acids, rhamnolipids, marine

plants, enzymes and micronutrients) (not
registered in Armenia).

Spray it on a field before being cultivated by

a rotary machine, and after cultivation by the

rotary, sprinkle again.

Physical measures

Remove all plant residues from the field after harvest.

Avoid moisture stress. Maintaining soil at moisture levels near field
capacity during the 2 to 6 weeks following tuberization will inhibit
infection. Maintaining high soil moisture may be difficult in some
soils, and it is possible that other disease problems may be
aggravated by excessive irrigation.

Soil solarization increases the proportion of scab free tubers in the

following year's crop.

Before planting treat the seed tubers with Rovral® Acvaflo (0.4-
0.5 I/t, a.i. Iprodion (500g/I (WHO 1l1)) (not registered in
Armenia).

Chemical method

Chemical control methods have met with limited success, so prevention

isveryimportant. Non-chemical methods should be preferred. . : L
Before planting treat the seed tubers with Boric Acid (borax and

boron-containing salts (WHO 1I1)) (3% for 30 minutes) and dry
in shade. The same treatment is repeated before the storage of
the tubers.

Always follow label directions !!!

WHO Il -slightly hazardous
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Pepper Fusarium Wilt

(Fusarium spp.)

General introduction

Host plants: pepper, tomato, potato, eggplant and

other Solanaceous plants.

Overwintering structures of Fusarium spp. may survive
under field conditions for up to 10 years in the absence of
a host. It survives in the soil debris and is most commonly
recovered from the soil as spores. The pathogen enters
the plant through the roots and then spreads throughout
the plant by the vascular system. As the infection spreads
up into the stems and leaves, it restricts water flow,
causing the foliage to wilt and turn yellow.

Dissemination of the pathogens is via seed, soil, and
infected transplants or infested soil adhering to
transplants.

colonization of
f/,, root cortex

direct penctration
of root tips

Symptoms Appearance

Infected plant foliage starts
to wilt and turn yellow

Brown discoloration of the
vascular system

Wilting and healthy plants

On the wilting plant fruits
ripen faster
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Monitoring

Examine the plant for wilted, yellow foliage (see the symptoms).

In many cases, only one branch or side of the plant shows
symptoms.

On a vertical slit of the stem near the base of the plant you can see
layer of brown discoloration of vascular tissue just below the
surface of the stem. The pathogen tends to extend further up the

Start scouting from flowering period: examine 100 plants (20
plants from 5 different parts of the field) for 10 ha on the two
diagonals of the field.

Check for symptoms of pepper wilt and keep records of

infections. Note the slight yellowing of leaves of the affected
plant in contrast to the bright green foliage of healthy

surrounding plants.
stem. &P

. . . . . Scout forinternal vascular discoloration.
Adefinitive diagnosis requires lab analysis.

Control in the field

Agrotechnical method

Plant only certified disease-free seeds and seedlings.
Because Fusarium fungi are widespread and persist several

years in soil, a long crop rotation (4 to 6 years) is necessary to reduce
populations of these fungi. Avoid using any solanaceous plants
(potato, tomato, pepper, eggplant) and other host-crops in the

rotation. Rotate with cereals and grasses wherever possible.

Cultivate resistant planting materials: Fusarium-resistant varieties of

pepper are generally not available.

Soil management: Maintain a high level of plant vigor with appropriate
fertilization and irrigation, but do not over-irrigate, especially early in
the season. Avoid use of ammonium nitrogen which favors disease
severity compared to nitrate nitrogen.

Keep rotational crops weed-free.

Solarize the soil to kill existing pathogens. Cover the infected soil with
a clear polyethylene tarp during the hottest and longest days of
summer. You will need to leave the tarp in place for four to eight
weeks, depending on the temperatures common in your area, in order
to kill pathogens. Solarization destroys Fusarium
spores up to 8 inches deep in the soil.

Phytosanitary measures

Remove and destroy infected
plant material after harvest.

Physical measures

Mechanical measures: Clean equipment and
tractors before entering a new field to prevent
the spread of soil-borne pathogens.
Remove stricken growth and sterilize clippers
(one part bleach to 4 parts water) between
cuts.

Biological control

The biological fungicide Mycostop (5 g/kgai: Streptomyces griseoviridis bacteria) will control
wilt caused by Fusarium (not registered in Armenia).

Fill box half full of seed, add the required amount of Mycostop and thoroughly mix until the seeds
become coated with powder. Sow treated seeds without delay, or at least within a week if kept cool and
dry. Do not treat damp or wet seeds with Mycostop powder.

Dilute Trichoderma viride / asperellum in sufficient water (500g/100L). Apply at the rate of 100-200 g per
cubic meter (loose) of greenhouse potting mix, soil or planting beds.

Trichoderma viride / asperellum can be applied through low pressure watering nozzles such as fan nozzles
or other watering systems (drip system) after filtering with filters. Agitate to maintain suspension. For
greatest effect, treat potting mix several days before use. Two to three applications during early stages of
plant growth protect the plant during critical stages of development.

Soil application: 5 kg /ha along with any organic fertilizer (without pathogenic contaminants).

Seed treatment: 4-5 g per kg of seeds as per standard wet treatment.

Seedling treatment: 100 g/| prior to planting.

Bio-Shield (not registered in Armenia) is a 100% Organic Biofungicide containing Trichoderma viride.
Applied as seed treatment: 5-10 grams per kilogram of seed.

Soil Application: 5-8 kilograms per hectare mixed with 100 kilogram of compost.

Chemical method
To date, there is no chemical treatment available.
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Wheat Leaf (Brown) Rust

(Puccinia recondita Rob.:Desm. f. sp.Tritici John. (syn. Puccinia triticina Eriks.))

General introduction

Host plants: common wheat, durum wheat and
Triticale are the main hosts. Alternate host is
Thalictrum spp.

The pathogen overwinters as resting spores on infected
plant debris and soil, as well as in a form of vegetative
fungal filaments in alternate host (Thalictrum spp.)
overwintering buds. In the second case the alternative host
becomes a constant source of infection.

Five types of spores are formed in the life cycle, showing
different symptoms (see the table). Summer and autumn-
winter (resting) spore mass develop on wheat plants, early
spring spores — on plant debris and two types of spring
spore mass develop on alternate host.

Leaves infected with brown rust

Symptoms

Spots of the spring first stage

on the upper surface of
leaves Thalictrum spp.

Spring second stage on
lower surface of leaves
Thalictrum spp.

Early leaf brown rust
symptoms (summer stage)
on wheat leaves

Typical leaf rust symptoms
showing summer stage
pustules and spore mass

Late season leaf rust
symptoms showing
autumn - winter pustues
and resting spore mass

Appearance
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Monitoring

Leaf rust is a relatively easy disease to diagnose as it

Scouting wheat fields during cool moist
forms orange-brown pustules (summer spore mass)

spring weather is advised.
that are raised above the leaf surface of the primary

host (wheat). These pustules can be rubbed off the
leaf leaving a brown mark on the finger.

Early infections appear as off-colour
low appearing areas (hot spots) in a
newly infected field.

Later in the season, black autumn-winter pustules i e irperEn e cfinae fha

ith restin re m | n mature plan . .
with resting spore mass develop on mature plants, infection at on early stage of

usually on the under surface of the leaf or on the

development and for this purpose we |
leaf sheath. |

can use picture of different leaf rust

- - . | e 4 severities to determine the exact time
Leaf rust infects, as the wheat plants switch from tolapply Cor.B (if there are favorable
vegetative to reproductive stages. Examine 100
plants (10 plants from 10 different parts of the field)

onthe two diagonals of the field.

conditions for disease development). It can increase the effectiveness of the
fungicide by applying at the right time and also increase potential yield by
eliminating the disease before causing economic damage.

Control in the field

Agrotechnical method

Cultural practices provide at least partial control of wheat rust epidemics. No single practice is effective under all conditions, but using a
series of cultural practices greatly enhances the existing resistance.

Some of the benefits of gene deployment can be obtained by a grower if more than one cultivar is used that differs in resistance and from
those grown by immediate neighbors. On large farms, it may help if fields are arranged so that the early maturing cultivars are downwind
from late maturing cultivars.

Control of seeding dates: late seeding of autumn and early seeding of spring wheat helps to reduce the risk of infection.

Autumn-and spring-sown wheat probably should not be grown in the same area.

Cultivate resistant varieties: leaf rust control can be achieved mainly through the development of disease-resistant varieties. In some
areas, control of timing, frequency and amount of irrigation and fertilization applications can aid in disease control.

Soil management: do not over-irrigate the fields. Conduct annual soil and plant sampling to ensure a balanced nutrient program. Do not

over-fertilize plants. Excess nitrogen will make cereals more susceptible to rusts. Eradicate alternative hosts, weeds and volunteer wheat.
Apply crop rotation: plant residues and self-sown wheat are important sources of the disease, so do not cultivate cereals after cereals on
the samefield!

Post-harvest management of the fields such as grazing or tillage are important tools to remove infected plant residues.

Phytosanitary measures

Because of the airborne nature of the inoculum of cereal rusts, phytosanitary measures against the pathogen
only delay, and do not prevent, entry of the disease and/or specific virulence combinations.
Take care not to unknowingly transport or permit spores of the cereal rusts to escape outside their
epidemiological areas. Important differences in virulence, aggressiveness and adaptation exist in the different
pathogen populations of these fungi worldwide.

Chemical method Spray following fungicides:
It is important to apply fungicides early before the epidemic Acanto (0.75 I/ha, a.i.: pikoxistrobin (WHO 11)), Alert (1 I/ha, a.i.:
(date of spraying should be decided by scouting and weather fluzilazole+carbendazim (WHO Il11)), Amistar (0.75 I/ha a.i.:
conditions). If a severe epidemic develops early in the seasonin azoxistrobin (WHO II1)), Caramba (1.2 I/ha, a.i.: metaconazole
a susceptible variety, then it may be necessary to make two (WHO I1)), Milstar (1 I/ha, a.i.: flutriafole+carbendazine (WHO lI1)),
applications of fungicide. Prosaro (0.75 |/ha, propioconazole+tebuconazole (WHO I11)), Tango

Star (0.8 I/ha, a.i.: epoxiconazole+fenpropimorph (WHO Il11)),
\ Tebucor (1 I/ha, a.i.: tebuconazole (WHO 11)), Folicur Solo (1 I/ha,

a.i.: tebuconazole (WHO Il)) (not registered in Armenia), Falcon (0.4
I/ha, a.i.: tebuconazole+triadimenole+spiroxamine (WHO 1))
(registeredin Armenia).

( Always follow label directions !!!

Avoid development of fungicide resistance in the pathogen
populations by alternating fungicides from different
chemical groups and

. WHO Il -moderately hazardous
by spraying only when necessary.

WHO Il - slightly hazardous

Reduce environmental impact by selecting

\ fungicides with low toxicity. /
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Grapevine Powdery Mildew
Erysiphe necator (Schw.) Burr., Oidium tuckeri Berkl.)

General introduction
Host plants: grape and linden.

Formation of cracks on the infected berries

The fungus overwinters as sexual fructifications
(cleistothecia) and also as dormant vegetative fungal
filaments, protected by the bud scales. The main source of
infection is vegetative fungal filament. During favourable
conditions asexual reproduction spores are formed from the
fungal filaments in spring. Spores are dispersed mostly by

wind and rain splash.

Symptoms

Conidial asexual stage on

berries

Apperance

Prepared in the framework of FAO TCP/ARM/3401 project “Support for development of Integrated Pest
Management (IPM) system to control potato tumber moth (Phthorimaea operculella) in Armenia”

in collaboration with the Ministry of Agriculture of the Republic of Armenia

Tel.: (374 10) 52 54 53, Fax: (374 10) 56 58 71, E-mail: fao-am@fao.org, URL: www.fao.org/Armenia

Typical symptoms of

powdery mildew on berries
Symptoms Apperance

Overwintering sexual
stage: cleistothecia on
leaves

Conidial asexual
stage on leaves

Conidial asexual
stage on young
berries

o Shoot infection

RPAARAAPARALL

Infection cycle

= o = = > c — o0 = + > 8}
sS|e|=| < = 2 2128|028
Infection Bud Leaf Flo- Berries Softening of
Dormancy develop- | develop- | we- e berries Dormancy
ment ment | ring ripening
Leaves inf.
Barries inf.
Shoot inf.
Severe inf.
Primary inf. —
Secondary inf.
Overwintering
structures




On all tissues, powdery mildew looks like a
greyish-white powder. On the shoots,
brown spots with a white-greyish powder
originating deformations in the younger
ones, and yellow brownish spots with
fibrous-looking edges in the mature ones.

Greyish-white powder is formed on the
outer surface of the leaves. Starting from
the end of autumn, very small brown-black

spherical structures (cleistothecia) develop

Monitoring

Berries develop afloury appearance, and later
become dark and grey. Berries dry out and
may drop off. Distinctive symptom on the
berries is the formation of cracks from which
theseedsarevisible.

Examine each 5thvinein each 5th row. Scan as
many leaves as possible as you walk down the
rows. Give priority to sections of the vineyard
that remain wet: heavy soil, poor drainage,
low spots, dense foliage. Powdery mildew
tends to develop on the shadiest (east) side
andontheinterior of the canopyfirst.

Monitor for the appearance of greyish-
white powder on the upper and lower
leaf surfaces starting at about 3-5 leaf
growth stage, although lesions
frequently are not found until after
bloom. The spots are particularly visible
when the leaf is held at approximately a
30° angle. Start intervention when
climatic conditions are favorable (15-
30°C (optimal — 22-26°C) average daily
temperature, 50% and more relative
humidity).

onthe leaves surface (see the symptoms).

Control in the vineyard

Agrotechnical method

Choose a production site with good water drainage Phytosanitary measures
and good air circulation. If possible, row orientation should be
south-east or south-west to maximize air circulation and sunlight
exposer. Choose a planting density (plant spacing) which favour
good air circulation and reduces the occurrence of prolonged
leaf and berry wetness periods.

Cultivate resistant planting material: If possible, choose cultivars that are less
susceptible to disease. Powdery mildew is a disease of young, juvenile
tissues. Leaves are highly susceptible to infection while they are expanding,
but become resistant soon after they're fully expanded. Berries are highly
susceptible from bloom until shortly after fruit set, but become much more
resistant afterwards.

Soil management: \Working the soil in the spring is a form of cultural control.
Maintain good weed control to avoid excessive humidity in the lowers parts
of the vines and to reduce competition for nutrients and water. Use an
under-vine irrigation system (drip). Manage irrigation carefully. Excessive
irrigation leads to excessive vigour and higher disease potential.

Make sure nutrient levels are adequate but avoid the excessive use of
nitrogen fertilizers which promote rapid growth and hence the
production of young leaves that are more
susceptible to some diseases.

Keep phytosanitary conditions in
and around the orchards. Do not
plant infected rootstocks.

Physical measures

Mechanical measures: Manage the canopy
(pruning, leaf removal, shoot topping and

positioning) so that it improves air circulation
to promote rapid drying of foliage and help
shorten the duration of wet periods.

Canes leftover from pruning, infected debris
may act as a reservoir for inoculum, so
remove them from the vineyard and compost
them or at least burn them.

Chemical method
Protect grape foliage from primary infection by application of
fungicides from early shoot growth until after bloom. Good control
early in the season to prevent establishment of the disease is the key to
preventing a powdery mildew epidemic later in the summer.

Apply fungicides: When new growth is 5 to 10 cm long; Just
before or immediately after bloom; Every 10 to 14 days until
grapes begin to soften and red varieties begin development of
colour and white varieties change from green to white or yellow;

Post-harvest powdery mildew sprays to control powdery mildew
Avoid development of fungicide resistance in the pathogen

populations by alternating fungicides from different chemical groups are beneficial. Use sulfur (Agrokén, 25 kg/ha (WHO U), Nevikén
Qnd by spraying only when necessary. ) Extra 0,5% solution (WHO Ill)) (not registered in Armenia),
Kumulus (0,2% solution (WHO IIl), (registered in Armenia) and
others: Bumper (0,2 I/ha, a.i.: propikonazole (WHO II1), Talendo

(0,2 1/ha, a.i.: proquinazide) (not registered in Armenia), Quadris

Always follow label directions !!!

Alternative fungicides: Non-chemical methods should be preferred.
“Alternative” products that are labelled for PM control on grapes include

various oils, potassium salts (monopotassium phosphate, potassium
bicarbonate), and dilute solutions of hydrogen peroxide. However, these act
primarily as temporary eradicants, with little or no protective activity
against new infections.

Ecomate Armicarb (not registered in Armenia) contains Potassium
Bicarbonate 85.0%. Dosage: 0.5% (5 kg / ha). Armicarb should be applied at
the first sign of disease. Repeat the treatment at one to two week intervals
until conditions are no longer favourable for disease development.

(0.75 I/ha, a.i.: azoxystrobin (WHO I11)), Topaz (0.33 I/ha, a.i.:
penconazole (WHO I11)), Domark (0,25 I/ha, a.i.: tetraconazole
(WHO II1)) (registered in Armenia).

WHO Il -slightly hazardous
WHO U -unlikely to present acute hazard
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Erysiphe (Uncinula) necator (Schw.) Burr., Oidium tuckeri Berkl.)
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