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Woody Ornamentals: Grower's Guide
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a guide to protecting
WOODY ORNAMENTAL

SHRUBS

Woody ornamentals are one of the fastest growing aps in terms of sales and
production for a nursery. This guide contains infanation on how to scout for

different diseases and insect pests, as well as ity the appropriate measures
needed to keep your crops beautifully strong yearfter year.
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DISEASE and INSECT
IDENTIFICATION

-

Diseases and insect pests not only destroy your pta, but they also can reduce the
value and stunt the development of the ones that stvive while increasing the cost
of production. Since infected plants don't always sow disease or insect symptoms,

scouting is essential. The following guide tells yphow to scout for diseases and

insect pests and how to treat if you find them on wur ornamentals.




SHRUB: Azalea
INSECT: Azalea Bark Scaleripcoccus azalege

DESCRIPTION, SYMPTOMS, AND SIGNS

Resembles a mealybug with its white wax coverindput not from the

same family.

Adult females are approximately three mm in lendt, with a dark red body
that is covered by a white waxy egg sac. Males loakimilar to females, but
are only half as long.

Overwinters as immature pregnant females and mates in spring.
Crawlers migrate to small branch crotches or tceebf axils.

Nymphs feed in these protected areas and maturato either males or
females to reproduce and start another generationghe generation in
northern climates and two generations in the Southannually).

Heavy infestations can cause stunting of growthrad reduced vigor of

the plant.

Infested plants become chlorotic (yellow) and uret heavy infestations can
cause dieback of stems and branches, coated with ¢hblack sooty mold
fungus that grows on the honeydew.

TIPS

Control applications should target overwinteringnymphs in the fall
(September+October) and newly hatched nymphs in thate spring (South)
and early summer (North).

SHRUB: Azalea
INSECT: Azalea Caterpillabatana majol)

DESCRIPTION, SYMPTOMS, AND SIGNS

Azalea caterpillar is a major defoliator of azabes in southern states.

The caterpillars are brightly patterned with yellowand black on the body.
The head capsule and legs are red.

In the spring, eggs are deposited in clusters otihe undersides of azalea
foliage by light brown moths.

Young larvae, dull yellow-orange in color, feed s skeletonizers on the

undersides of leaves and feed in clusters. As theyow, they become brightly

colored. They consume whole leaves, often defoliatly an azalea. Heavy
defoliation can occur in August through October. Om generation per year.
Heavy infestations can defoliate a plant by lateusnmer.

TIPS

Examine undersides of leaves and remove egg clest laid on the leaves
and destroy them.

Control is best achieved when applications are gglied when the caterpillars
are young.

Azalea Bark Scale

Azalea Caterpillar



AZALEAS

SHRUB: Azalea
INSECT: Azalea Lace Bu§téphanitis pyrioide¥

DESCRIPTION, SYMPTOMS, AND SIGNS
Look for lace bugs on undersides of foliage. Nymphs have spines covering
the body and are dark brown to black. Adult lace bugs have transparent
wings with a lace-like pattern, held flat over the back of the insect. There
are two gray-brown bands on the lace-like wings. The adults are three mm
in length.
Overwinters as eggs that are laid by the females tucked into the leaf
surface. Nymphs hatch in spring and feed in small clusters near the main
leaf veins. Larger nymphs spread out across the leaf surface. There are
at least two generations per year in the Northeast and may be three in
the South.
Nymphs and adults of lace bugs insert a stylet mouthpart into the foliage
and extract plant juices, causing a white stippling in the foliage from the
damaged plant cells.
Heavy feeding causes foliage to turn white and progress to bronze color.
Nymphs and adults excrete waste that appears dark green to black,
causing unsightly spotting on the undersides of foliage. Heavily infested
plants that host multiple generations can defoliate and cause decline or
death of the plant.

TIPS
Check for lace bugs on the undersides of the foliage in spring and
early summer.
Azaleas grown in sunny, hot areas suffer the most from azalea lace
bug damage. Plants growing in partial shade will generally have a
smaller population of lace bugs.

SHRUB: Azalea
INSECT: Azalea LeafmineCéloptilia azaleella

DESCRIPTION, SYMPTOMS, AND SIGNS
Adult is a small, yellow moth with distinct purple markings on the wings.
Eggs are deposited on the undersides of the leaves and hatch in fourt
five days.
Young larvae are yellow and tunnel into the leaf tissue to feed, causing
a blister-like mine, which eventually turns brown.
As the larvae mature, they emerge and move to the tips of new growth
where they pull the leaf tip over themselves for protection while they
continue to feed.
Mature larvae will select an undamaged leaf to roll up and pupate within
the leaf roll.
In the Northeast, there are two generations per year while in the South
there are three+four generations per year. In Florida there is year-round
activity of this pest. In Oregon it has been reported that this pest has
three generations.
Overwinters as a later instar (mature) larva or as a pupa.

Azalea Leafminer

TIPS
Caterpillars attack low growing azaleas.
Look for splotch-type leaf mine damage in the spring or rolled leaf tips
in late spring/early summer.
Since the larvae are protected while feeding, control can be a challenge.
If possible, prune out rolled tips and apply controls at the first sign of
adult moth or larval activity.



SHRUB: Azalea
INSECT: Azalea SawfhA(hauronematus azaleag

DESCRIPTION, SYMPTOMS, AND SIGNS
The larvae are light green with a dark brown head capsule and have more
than five pairs of prolegs.
Adults look like small dark-colored wasps and are active during the day.
Females cut into the leaf tissue using a saw-like ovipositor to lay eggs. The
green colored larvae feed on the undersides of foliage at first, while later
instar larvae feed along the leaf edge. Larger larvae consume all of the leaf
tissue except the main veins. Pupation occurs in the ground.
Early instar larvae cause skeletonization of the undersides of leaves. More
mature larvae consume all of the leaf tissue between major leaf veins.
Heavily infested plants can be defoliated.
One generation per year.

TIPS
Larvae hatch from eggs deposited by females in late spring and
early summer.
Young larvae can ingest measurable amounts of foliage in a short period
of time. Look for feeding activity in late spring and early summer.
Insecticide applications can be made once larvae is observed.

SHRUB: Azalea
INSECT: Azalea WhiteflyPealius azalede

DESCRIPTION, SYMPTOMS, AND SIGNS
Adults have wings held roof-like over the abdomen of the insect.
The wings are covered with a fine white, dust-like wax.
Nymphs are flat oval shaped and pale yellow and are found on the
undersides of the foliage.
Eggs are laid on the underside of the leaves. Nymphs hatch and are
mobile for 12+24 hours. Nymphs settle on the undersides of foliage and
insert their stylet mouthpart, excreting wax that covers the sessile insect
for protection. They do not move until they pupate and emerge as a
winged adult whitefly. Females mate with males then the females lay a
clutch of eggs, inserting the eggs into the leaf.
As nymphs feed they excrete honeydew that drops onto foliage below.
The feeding of the nymphs causes leaves to yellow and, in high
populations, foliage will drop off the plant.

TIPS
Select azalea cultivars that have natural resistance to this pest.
Examine plant for signs of shiny honeydew or growttof black sooty mold
that will grow on the sugary excrement.

Use systemic insecticides as a foliar spray or soil drench around
the root zones.

Azalea Sawfly



BOXWOOD

SHRUB: BoxwoodBuxug
INSECT: Euonymus Scaldraspis euonynji

DESCRIPTION, SYMPTOMS, AND SIGNS
A native of Asia, this scale is now common in the bited States and Canada.
The female is brown or gray and about 1.5 mm long \ith a pear-shaped body.
Females are most commonly found on the stems of pies.
Males are narrow, only 0.8 mm long, and white witha yellow cap on one end.
After overwintering, females begin laying eggs undethe protective cover of
their armored shell in late April or May.
Over a three-week period, eggs (tiny and yellow) Heh into small nymphs.
Young nymphs move up and down the bark and foliagebefore settling in to
feed. In fourtsix weeks, they develop into adults.
Males feed under waxy covers; then mate with femakand die.
Females produce a second generation in late summer.
The euonymus scale causes damage to the plant witts piercing-sucking
mouthparts that remove fluids from plant cells.
Feeding causes an overall decline in plant healtBymptoms include Euonymus Scale
yellow striping and spotting of the foliage.
Heavy infestations may occur on stems and leavesdnause a plant to
defoliate. If left untreated, the plant may becometoo weak to recover and
will die.

TIPS
Apply topical applications in the spring to targethe early stage nymphs.
Like most scales, its armor-plated shell can makiedifficult to control with
conventional insecticides.
Use systemic insecticides as a foliar spray or sbiénch around the root zones.

SHRUB: BoxwoodBuxug9
DISEASE: Phytophthora Root RétH{ytophthoraspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Plants wilt and growth is stunted.
Leaves are at first light green, fading to yellowbronze, or straw-colored.
Leaf symptoms may be localized within the plant ooccur throughout.
Leaves will turn upward and lateral leaf margins pically roll.
Bark at the base of the plant becomes infected anis easily removed from
the wood.
Once foliar symptoms are visible, roots have dimstied.
Roots turn dark brown to black and then die.
The pathogen can be dispersed in water and with shidiseased plants,
infected plant debris, contaminated tools, and equment.
No obvious fruiting structures are formed.

TIPS
Plant disease-free stock.
Avoid saturated substrate or soil conditions.
Remove infected plants.
For protection against this disease, apply a fungae drench prior to
symptom development.

Phytophthora



BURNING BUSH

SHRUB: Burning BuslE(lonymus alatus compactys
DISEASE: Anthracnose Leaf Spdéinthracnose

DESCRIPTION, SYMPTOMS, AND SIGNS
Leaf spot anthracnose appears on foliage as smaélipw to red spots that
can reachl/4 inch in diameter.
Spots may grow together and form large blotches thamake holes in
the leaves.
This disease occurs most often in warm, moist, huihiconditions.
Wind, splashed water, and overhead irrigation sprehthis fungus.
Anthracnose overwinters on twigs and fallen leaveand sporulates in
spring when temperatures reach 50! F.
With advantageous conditions, anthracnose will spead rapidly from plant
to plant.
Minor infestation may only be aesthetic, but advaned stages can make
plants weak and unsellable

TIPS ' - _ Anthracnose Leaf SpotDEarly Stage
Avoid overhead watering. Use drip irrigation when pssible.

Remove foliage from lightly infected plants and desoy heavily

infected shrubs.

When leaves appear in the spring, apply a registatdungicide and in

warm months, during wet weather, repeat applicationat two-week intervals.
Clean up fallen leaves to help prevent the anthraase from overwintering.
Apply fungicide sprays prior to symptom development

SHRUB: Burning BuslE(lonymus alatus compactys
INSECT: Two-spotted Spider Mitd étranychus urticag

DESCRIPTION, SYMPTOMS, AND SIGNS
When infested, leaves become stippled and yellow @nmay drop prematurely.
A fine webbing sometimes appears on leaves and stesn
Mites sap nutrients and energy from the plant.
Two-spotted spider mite attacks this plant primaml during dry weather
above 75! F.
They live on the underside of leaves, and if untréed, can populate into
large numbers by midsummer.
Mites overwinter in plant debris or in cracks in tlk stems.
Prompt control is mandatory to prevent rapid populéion growth.

TIPS
Scout frequently and thoroughly, checking the undeside of leaves.
Place a sheet of white paper underneath a suspectddaf. Tap the leaf
to loosen any mites. They will be clearly visiblenadhe paper.
Use miticides at first sign of infestation. Re-applduring hot, dry periods
as necessary.
Apply spray treatments to ensure good coverage orhe undersides of
the leaves.
Space plants to provide good ventilation and maximm sunlight.

Two-spotted Spider Mite Eggs



CAMELLIA

SHRUB: Camellighamellig
DISEASE: Camellia Leaf Galixpbasidiumspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Infection by this fungus results in hypertrophy ad hyperplasia of tissue
causingswollen deformities (galls) on leaves, buds, florglarts, or shoot tips.
Infected leaves appear thick, fleshy, and misformed
As the galls mature, white fruiting structures clled basidia break through the
infected tissue and release basidiospore, which adéspersed by wind and
splashing water.
The galled tissue eventually turns black, shrivelnd may fall off the plant.
The fungus overwinters in infected plant parts andhas a one year cycle.
Infection occurs in the spring as new buds and lees are developing.

TIPS
The disease tends to be more of a problem on planthat are heavily
shaded or when the foliage stays wet for extended eriods.
Inspect plants in spring for signs of infection andjalls. Camellia Leaf Gall
Remove galls from ornamental plants before they spolate.

SHRUB: Camellighamellig
DISEASE: Mosaic/Mottle Viru¥éricosavirug

DESCRIPTION, SYMPTOMS, AND SIGNS
Yellow mottling or circular to irregular or elongat yellow or white zones.
Mosaic pattern of yellowing in leaf or concentratio of yellowing along
veins or margins.
Chlorosis or albinism of entire leaves.
Roughness or corkiness of the epidermis.
Sometimes ringspots appear on leaves.
Symptoms can be severe on younger tissue.
Flowers show aberrant color patterns with white fleking and spotting.
Infected tissue typically more susceptible to suniba and winter damage.
Virus is readily transmissible through grafts, inaling natural root grafts.
Not mechanically transmitted in sap.
Not transmitted through pollen or plant-to-plant contact.
Modes of natural transmission are unknown.

Mosaic/Mottle Virus

TIPS
Camellia clones free from virus can be obtained byropagating from
meristems of vegetative buds.

Remove and discard diseased plar *
Keep pas fee o virus-veauriig misecqiestst sutras pliins




SHRUB: Camellia; japonicg
DISEASE: Phytophthor&@ytophthora cinnamom)

DESCRIPTION, SYMPTOMS, AND SIGNS
Phytophthora is a fungus that causes root rot in Qaellias.
Camellia japonicavarieties are the most susceptible.
Although this disease usually appears in the landsge (due to poor drainage),
it can also occur in the nursery (due to overwatery and poor management).
The first symptom of the disease is slow growth. Bht growth will be stunted.
In more advanced stages, leaves will turn yellow drone or more branches
may wilt and die.
Plants infected with root rot can't absorb water arl eventually die from
the stress.
The roots of affected plants are black or dark brow and have a musty odor.
This disease can enter the nursery on contaminatgaant material or
soil medium.
If left unchecked, the disease could potentially vgie out an entire block : :
of plants. . _ Phytophthora
Phytophthora can occur at any time of the year buts more problematic
during hot, dry weather.

TIPS
To prevent this disease in the nursery, avoid oveatering and monitor containers routinely, checkinghe root system
of plants for any signs of the disease.
Avoid bringing infected plants into the nursery.
At first sign of the disease, use a soil drench tegment of a registered fungicide.
When possible, use resistant varieties of camellidsproblems occur frequently, grow mainly Sasancquvarieties since
all are resistant to this type of root rot.

SHRUB: Camelligamellig
INSECT: Tea ScalEi¢rinia theag

DESCRIPTION, SYMPTOMS, AND SIGNS
Leaf drop.
Thinning leaves.
Scale on underside of leaf surface.
Small scale approximately 1.3 mm long.
Female scales are elongate, oval, and dark brown#&yr to black in color.
Male scales are narrow, linear, and snow white inaor.
Crawler activity (newly hatched scale) can be mowited by shaking infested
leaves over a collecting surface.
Heavy infestations will result in long, waxy filamats on the leaf, resulting in
a cottony appearance.
Female lays 10+16 yellow eggs, which remain protezi beneath her body.
Eggs hatch in one to three weeks.
Bright yellow crawlers settle in feeding position o leaf days after hatching.
40+65 days to complete life cycle with multiple gearations present during Tea Scale
growing season.

TIPS
Inspect plant material prior to purchase or acceptg shipment.
This particular scale is common in the southeastetd.S. and is commonly introduced from plant materigbeing
shipped from this region.
Pruning of heavily infested branches can offer someontrol.
Apply topical applications in the spring to targetthe early stage nymphs.
Like most scales, its armor-plated shell can makedifficult to control with conventional insecticides.
Use systemic insecticides as a foliar spray or sbiénch around the root zones.



DWARF CRAPE MYRTLE

SHRUB: Dwarf Crape Myrtle_agerstroemid
INSECT: AphidTinocallis kahawaluokalani

DESCRIPTION, SYMPTOMS, AND SIGNS
Aphids are tiny L/s inch), pear-shaped insects that feed on the undeides
of the leaves of most crape myrtle varieties.
This pest reproduces rapidly and has the potenti&t create a
damaging population.
The first sign of aphid infestation is irregular dicoloration of the leaves,
typically in the form of yellow blotches. The yellv may quickly turn brown
and the leaves may drop prematurely.
As aphids feed on the sap of the leaves, they sedeea sticky substance
called 2honeydew.®
Eventually, a black sooty mold may grow on the honglew, giving the
leaves a burned appearance.
A secondary insect drawn to the honeydew, ants maglso appear
on crape myrtles.
Left unchecked, aphids can move from plant to planand quickly damage
large blocks of crape myrtles.

TIPS
Scout frequently for evidence of aphid feeding. Ingect the underside of
the leaves closely.
Look for the presence of shiny honeydew or growth bblack sooty mold
that will grow on the sugary excrement that will indicate the presence of
an insect pest.
Look for signs of beneficial insect activity (aphichummies), they can play
an important role in natural aphid control.
Aphids can reproduce quickly, apply insecticide teéments once pest
is observed.

SHRUB: Dwarf Crape Myrtld_agerstroemia
DISEASE: Cercospora Leaf SpGefcosporaspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Cercospora fungus causes small circular spots thedn reachl/4 inch in
diameter. They may be a combination of yellow, brow, or black. Spots
develop when the fungus enters the leaf tissue.
Over time, spots will join together, creating largeblotches. Holes may even
form in the leaves. Plants look unsightly and are gakened by cercospora.
Infected leaves eventually drop off and severe ddfation may take place if
the disease spreads throughout the plant.
Cercospora most frequently occurs in moist, warm, imid weather.
Wind and splashed water spread the cercospora.
Cercospora survive the winter on twigs and surrouridg plant debris.

TIPS
Clean up and destroy old plant debiris.
Grow resistant crape myrtle varieties. Cercospora Leaf Spot
Keep trees spaced to provide maximum ventilation.
Use drip irrigation to avoid wetting foliage.
Scout frequently and apply a registered fungicidenithe spring when
leaves are emerging.
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SHRUB: Dwarf Crape Myrtld_&égerstroemid
DISEASE: Powdery MildeviEfysiphe lagerstroemia

DESCRIPTION, SYMPTOMS, AND SIGNS

This fungus infests susceptible crape myrtles andrtthrive in either humid or
dry conditions.

The disease occurs primarily in the spring and egaffiall but it can attack
whenever conditions are favorable.

Symptoms include a gray-white powdery material thatoats leaves, stems,
and flower buds.

Powdery mildew drains the plant of nutrients and \gor. Leaves and shoots
may be stunted and flowering may be affected.

Premature leaf drop occurs if infestations are sexe

The fungus attacks plants that are spaced too tight together or are located
in shaded areas.

The fungus overwinters in buds and develops quickip the spring. The wind
spreads spores to healthy plants.

TIPS

To control, use an approved fungicide on both the pper and lower leaves.
The spray program should begin in the spring beforbuds open. Follow-up
spraying may be needed at regular intervals untildt weather.

Select resistant varieties to grow, and grow in wekpaced areas that
receive full sun.

If possible, avoid overhead irrigation.

Powdery Mildew
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EUONYMUS

SHRUB: Euonymus (most cultivars)
INSECT: Euonymus Scaldraspis euonynji

DESCRIPTION, SYMPTOMS, AND SIGNS
Of all scales, this is the most destructive to eugmus.
Adult scales appear on the stems and undersides efionymus leaves.
The narrow white scales are males, while the femalecales are larger, brown
and resemble an oyster shell.
The female scales spend the winter attached to thplant, then lay eggs in
early spring.
In late spring, the young crawlers cover the planor are borne by wind to
other plants and mature in fourtsix weeks.
The small, soft-bodied young suck sap from plantsral cause discoloration
and general lack of vigor in plants. The upper suste of the leaves will have
small yellow spots corresponding to the scales fe@y on the undersides.
Leaves that are heavily infested may defoliate preaturely.
In general, these scales limit vigor and heavy irdfiations may eventually Kill
certain varieties.
Without careful scouting, euonymus scale may be di€ult to detect until
plants exhibit serious damage.
Twozthree generations per year.

Euonymus Scale

TIPS
Check plants frequently, being sure to look at theundersides of leaves
and stems.
During the winter, check the base of the plant forhidden
overwintering females.
Apply topical treatments in the late spring targetig the early crawler stage.
Repeat applications throughout the summer to contrb
subsequent generations.

SHRUB: Euonymus (most cultivars)
INSECT: Powdery MildewQidium euonymi japonicaand Microsphaera aln)

DESCRIPTION, SYMPTOMS, AND SIGNS
Powdery mildew is a major pest of euonymus cultivar Some varieties are
more susceptible than others.
Symptoms include a white, powdery film on the topsof leaves.
The white powder is actually millions of thin spors that harm the plant by
sapping nutrients, causing leaf discoloration andehth of the leaf or plant.
Infection is favored by temperatures of 70+80! Fand thrives in both humid
and dry conditions, making it difficult to control.
If left unchecked, it will reproduce rapidly and wil spread by wind to
other plants.
In late summer the fungus forms small, black, sporproducing bodies.
They remain dormant during the winter, but the folbwing spring they
produce more spores.
This fungus is more devastating in low-light situadns and is primarily a
problem in the nursery during spring and fall. Powdery Mildew

TIPS
Space plants for maximum ventilation and allow fomaximum light.
If possible, avoid overhead irrigation.
Grow resistant varieties.
Treat affected plants with an appropriate fungicide
Remove and destroy fallen plant leaves that are exdted.

12



HOLLY

SHRUB: Hollyllex)
DISEASE: Anthracnos&lomerella cingulatg

DESCRIPTION, SYMPTOMS, AND SIGNS
Pathogen infects both leaves and stems.
Sunken depressions and girlding can occur on stems.
Infected leaves wilt, turn brown, and die.
Presence of many pinkish blisters on infected fofig@ and stems.
Reproductive structures 2acervuli® are produced orkilled plant parts.
Can survive on plant debris on the ground.
Infection is initiated by conidia or ascosporesbwtth are dispersed by
insects, wind, and water.
Germination occurs under wet conditions and plant grface is
penetrated directly.
Lesions will appear immediately or remain quiescebefore colonizing host.
Lesions give rise to secondary cycles.

TIPS Anthracnose

Remove infected plant debris from around the plant.
Avoid overhead watering.
Apply foliar fungicide at the first sign of disease

SHRUB: Hollyliex
DISEASE: Black Root Rathjelaviopsis ephemeraeformjs

DESCRIPTION, SYMPTOMS, AND SIGNS
Loss of plant growth.
Sparse foliage in canopy.
Poor foliage coloration.
Shoot and stem dieback.
Death of fibrous roots.
Darkening (brown to black) of main root system.
Conidia serve as dormant survival structures in §oi
Conidia germination is triggered by secretion of rot exudate.
Fungus grows intercellularly and causes small, dadsions that coalesce
and blacken roots.
Conidia form within the lesions.
Can be spread by shore flies in greenhouse situatie.

TIPS
Periodically inspect the root system for disease. )
Inspect planting stock. i
Avoid saturated growing conditions. )
Apply a fungicide drench at the first sign of disese development.




HOLLY

SHRUB: HollyllexX)
INSECT: Holly Pit Scalagterolecanium puteanun)

DESCRIPTION, SYMPTOMS, AND SIGNS
Stems become rough, pitted, and distorted.
Growth slows and foliage becomes sparse.
Typically scale infestation is high before symptondevelop.
Found on stems and usually cause a depression 2pith the stem.
Adults are yellowish-green in color and about 1.5 mm in size.
Scale crawlers appear in late June.
Little known about biology of pest.

TIPS
Inspect plant material prior to purchase or acceptg shipment.
This particular scale is common on the eastern seaérd of the U.S.
Pruning of heavily infested branches can offer someontrol.
Apply topical applications in the spring to targethe early stage nymphs.
Like most scales, its armor-plated shell can makedifficult to control with Holly Pit Scale
conventional insecticides.
Use systemic insecticides as a foliar spray or sbiétnch around the
root zones.




SHRUB: Hollyllex)
INSECT: Tea ScalEi¢rinia theag

DESCRIPTION, SYMPTOMS, AND SIGNS

Leaf drop.

Thinning leaves.

Scale on underside of leaf surface.

Small scale approximately 1.3 mm long.

Female scales are elongate oval and dark brown/gr&y black in color.
Male scales are narrow linear and snow white in cot.

Crawler activity (newly hatched scale) can be mowited by shaking
infested leaves over a collecting surface.

Heavy infestations will result in long waxy filamets on the leaf, resulting
in a cottony appearance.

Female lays 10£16 yellow eggs which remain proteaiebeneath her body.
Eggs hatch in onetthree weeks.

Bright yellow crawlers settle in feeding position o leaf days after hatch.
40+65 days to complete life cycle with multiple gearations present
during growing season.

TIPS

Inspect plant material prior to purchase or acceptg shipment.

This particular scale is common in the southeast 8. and is commonly
introduced from plant material being shipped from his region.

Pruning of heavily infested branches can offer someontrol.

Apply topical applications in the spring to targetthe early stage nymphs.
Like most scales, its armor-plated shell can makedifficult to control with
conventional insecticides.

Use systemic insecticides as a foliar spray or stiitnch around the root zones.

SHRUB: Hollyllex crenataand cornuta)
DISEASE: Phytophthora Root R&Hytophthora cinnamom)

DESCRIPTION, SYMPTOMS, AND SIGNS

Phytophthora is a water-mold fungus that causes rdaot on hollies.

It is most common in wet or poorly drained areas. IBnting too deep or
overmulching may also lead to the development of tis disease.

First noticeable is the yellowing of leaves, partitarly at the shoot tips.
Plants may begin defoliation as the disease getsshger.

Plants affected from Phytophthora will have blackrad musty

smelling roots.

Growth of the shrub will slow or cease entirely. Or by one, limbs
will begin to die back.

Excess water moves this disease in soil, where @rcreproduce and
survive for decades.

TIPS

To prevent this disease in the nursery, avoid oveatering and monitor
containers routinely, checking the root system of fants for any signs

of disease.

Avoid bringing infected plants into the nursery.

Be sure to plant hollies in amended, well-drainedas. Avoid setting them out
in low areas.

Fungicides can be effective as a preventive and etive treatment. Soil
drenches may slow the spread of the disease.

At first sign of the disease, use a soil drench tetment of a registered fungicide.

Tea Scale

Phytophthora Root Rot
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HOLLY

SHRUB: Hollyllex cornutg
DISEASE: Leaf Spdirithracnose

DESCRIPTION, SYMPTOMS, AND SIGNS
Of the several fungi that attack holly species, ahtacnose is one of
the most common.
This disease typically jumps on plants that are wiedrom nutrient
deficiency, low temperatures, overwatering, or othe cultural and
environmental stresses.
Leaf spot anthracnose occurs as brown, gray, or yal spots that range
in size from barely visible to &/2 inch in diameter. Several spots may join
together to form blotches. Leaves may eventually ta yellow and die.
This disease is most severe in warm humid weather.
The fungus overwinters on leaves and twigs or mat&l in the bottom of
the container.
In the spring, as temperatures warm, the spores eat the leaf tissue and
spread to the stems. The disease is most activetemperatures between Leaf Spot
55!'and 90! F.
If severe, plants may suffer partial defoliation.

TIPS
When possible, remove and destroy infected leaves.
Avoid wetting the foliage, use drip irrigation.
Apply a foliar fungicide when leaves emerge in thepring and make
follow-up applications as needed throughout the graving season.

SHRUB: Hollyllex cornutg
INSECT: Scale (various species, including waxescal
greedy scale, and oleander scale)

DESCRIPTION, SYMPTOMS, AND SIGNS
Scales are sometimes difficult to detect. Adult felmle and most immature
nymphs are immobile, wingless, and lack a distinet head or recognizable
body parts.
Young scales and adult females are round or oval thi an elongated or
flattened body. They are white or gray in color.
Males are normally mobile and have a single pair efings. However, they
are rarely seen, as they live only a few hours aftenating.
Damaging scales appear as small, hardened bumps thre stems and
trunks of hollies.
They cause damage by inserting their mouthpart intplants and
sucking fluid.
Scale is often detected in the winter months as Iessfoliage may be on
the plants and the female shell is visible.
Symptoms of infestations usually include slow grovt and yellowing leaves.

TIPS
Scales can be difficult to control once they devetotheir protective waxy
cover. Thus the timing of insecticide applications critical.
Apply topical applications in the spring to targetthe early stage nymphs.
Use systemic insecticides as a foliar spray or gbiénch around the root zones.
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HYDRANGEA

SHRUB: Hydrangediydrangea macrophylla
DISEASE: Alternaria Leaf Spdtliernaria)

DESCRIPTION, SYMPTOMS, AND SIGNS
Alternaria causes brown to black spots to form alog the leaf margins and
sometimes on the leaf petioles.
Spots that develop elsewhere on the leaf are genelig oval.
The disease may cause leaves to fall prematurelyhéh the disease is
severe, entire leaves may die.
It is most probable that this fungus survives on fien leaves.
In the spring, spores infect new leaves.

TIPS
Minimize leaf wetness by watering early to allowthe foliage to dry by
the evening or irrigate using drip or micro-irrigaon.
To protect new leaves, apply a foliar fungicide ithe spring as
leaves emerge.

Alternaria Leaf Spot

SHRUB: Hydrangeaiydrangea macrophylla
DISEASE: Cercospora Leaf SpGefcospora

DESCRIPTION, SYMPTOMS, AND SIGNS
Brown spots will appear, primarily along the leamargins.
Because leaf veins inhibit expansion, spots thatrdm elsewhere on the
leaf tend to be angular.
If the disease is severe, entire leaves and floweti.
The fungus survives in fungal fruiting structuresmtwigs and fallen leaves.
In the spring, rain splashes the spores to new leas, which will
become infected.

TIPS:
Minimize leaf wetness by watering early to allow tle foliage to dry by
the evening or irrigate using drip or micro-irrigabn.
Apply fungicide sprays early at the first sign ofidease and to protec
new leaves

Cercospora Leaf Sp¢




HYDRANGEA

SHRUB: Hydrangediydrangea macrophylla
DISEASE: Leaf Spdirithracnose

DESCRIPTION, SYMPTOMS, AND SIGNS
In late spring, spots appear on leaves, which mayelin to fall.
Leaf spots may turn from yellow to red, tan, purpleand black. Several
spots may merge together to form large blotches.
Leaf spotting is most severe in moist, humid weathre
Light infestations of anthracnose are more aesthetithan harmful.
Heavy infestations can render plants weak and unsable.
Wind and splashed water spread this fungus. The sgoform where
fungus enters the leaf tissue.
In warm, humid conditions, the disease can spreadapidly to all parts of
the plant, as well as nearby hydrangea.
Anthracnose overwinters on twigs and fallen plant dbris. Spores become
active when temperatures reach 50! F. They stay ae¢ until 85! F.

TIPS Anthracnose
To avoid wetting the foliage, use drip irrigation.
When possible, remove and destroy infected leaves.
To control this disease, use an approved fungicidehen leaves emerge
in the spring. In wet weather, reapplications may b needed every two to
three weeks.
To allow for maximum ventilation, create space beteen containers.
If plants become severely infested, remove and desy them.




INDIAN HAWTHORN

SHRUB: Indian HawthornRaphiolepis umbellata
DISEASE: Leaf SpdEritomosporiun)

DESCRIPTION, SYMPTOMS, AND SIGNS
Entomosporiumleaf spot is the most common problem of Indian Hawhorn.
It causes purplish, red spots on young and old leag and spreads
throughout the plant.
Circular spots may grow together, eventually formig large dark blotches.
Leaves turn yellow and, when heavily infected, fall
Lesions expand to brown-gray irregular spots 2+5 mim diameter on foliage.
Mature lesions often have red or dark brown halos tthe border of
green on leaf surface.
Plants are stunted and weak; overall plant healthetlines when the disease
becomes more severe.
Entomosporiumdevelops in warm, humid weather or when air circwtion
is poor.
Wind, splashed rain, and overhead irrigation spreatthe disease.
The disease develops most readily in temperaturestiveen 55!+95! F. Leaf Spot
Entomosporiumcan affect large blocks of plants and may eventuls kill
significant numbers of them.
Primary infection begins in spring when conidia ardispersed by splashing
water to developing leaves.
Overwinters in fallen leaves and in lesions on peasgent leaves and young
green stems.

TIPS
Avoid overhead irrigation and space plants for progr ventilation.
Select and grow resistant varieties.
Remove and destroy heavily affected plants.
Begin fungicide sprays when new leaves emerge indtspring. Repeated
applications will probably be needed throughout thegrowing season.




SHRUB: Juniped(niperu3
DISEASE: CankeSeiridiumspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Girdling cankers on twigs, branches, or mainstems.
Foliage death.
Lens-shaped cankers that become sunken, leaving elised bark dead
with healthy bark tissue surrounding.
Resin exudes from active lesions.
Scattered black pustules can develop at infectiorite.
Cankers on trunks of young, rapidly growing trees @&n be as great as
two feet long.
Severe infection can kill entire plants.
Pathogen survives winters and dry summers in colaed bark.
Most infections are caused by conidia during wet wather.
Wounds on twigs and branches are common infectionites, but intact
foliage can be infected.
Fungi colonize bark and sapwood intracellularly angroduce pycnidia and
conidia within several weeks.
Conidia are dispersed locally in splashing and rumy water.
The conidia can survive several weeks, up to a year dry conditions.

TIPS
Avoid overhead irrigation.
Can be transmitted via pruning tools, infested seedand on planting stock.
Prune out and discard infected branches and stemBe sure to cut into
clean wood.
Avoid wounding or water stress.
No chemical control measures recommended for the skkase in the
landscape or nursery.

SHRUB: Juniped@niperus
INSECT: Cypress Tip Minghkrgyresthiaspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Discoloration of foliage tips.
Twig and branch dieback.
Small holes in scaled foliage.
Heavy infestations will result in general browningf entire plant.
Silvery-tan moth approximately 6 mm long reproducei spring and
early summer.
Eggs are laid on green tips of first- and second-ge juniper growth.
Larvae tunnel into leaf scales and mine until lateinter or early spring of
the following year.
Larvae leave mines and spin white paper-like cocosmvithin foliage.
Adult leaves cocoon and mates in the spring.
One generation per year.

TIPS
If you tip dieback of foliage, inspect closely.
Insecticide application is most effective before aluring egg-laying.
Systemic insecticide is effective when larvae irite feeding.
Broad-spectrum insecticide effective when cocoongpaear in spring.



SHRUB: Junipedgniperug
INSECT: Juniper Scal€drulaspis junipeji

DESCRIPTION, SYMPTOMS, AND SIGNS
Loss of normal lustrous color.
Leaves begin to yellow/brown.
Infested foliage fails to put on new growth.
Heavy infestation results in yellow and dead foliag
Occur primarily on leaves.
Female is circular, white, and 1.5 mm in diameter.
Males are white and linear.
Females overwinter filled with eggs.
Crawlers appear in spring (timing dependent on regn).
Egg laying and crawler emergence continues for 3084days.
Crawlers seek new site on same host to feed, howevere light enough
to be blown in the wind to new hosts.
Typically one generation per year.

TIPS
Inspect plant material prior to purchase or acceptg shipment.
Pruning of infested stems can offer some control.

SHRUB: Juniped(niperus
DISEASE: Tip BlighPomopsis juniperivoraKabatina juniperi
and Sclerophoma pythiophild

DESCRIPTION, SYMPTOMS, AND SIGNS
Lesions on immature foliage in the form of tiny yébw spots.
New shoots turn a light greenzyellow then fade to eddish-brown.
Grayish band develops at the base of the necrotiheot (marks
infection site).
Killed shoots remain on plant for several months @ntually turning gray.
When lateral shoots of susceptible plants become fiected, the fungus
can grow into stems and sometimes cause canker.
Can be lethal to seedlings.
Phomopsis juniperivoralnfection occurs when new succulent growth
is present. Infection in spring is from conidia from shoots or twigs killed
during the previous year. Late-season infectionsercaused from conidia
formed in the spring on infected tissue. It can spalate on dead tissue up to
two years. Conidia are dispersed by splashing or md-driven rain and can
tolerate temporary drying out. During warm wet weaher, symptoms may show threezfive days after infeicn, but longer
incubation periods are found. Pycnidia appear on slots three +four weeks after infection.
Kabatina juniperi Usually found on tips that turn brown in spring & new growth begins. Cycle similar tPhomopsis
Fruiting bodies are numerous in early spring and mhinish thereatfter.
Sclerophoma pythiophila Attacks year-old stems and sometimes older twigand is associated with twig dieback in late
spring and summer. Cycle similar tt?homopsis Forms slimy colonies and produces conidia withodituiting bodies.

TIPS
Avoid overhead irrigation.
Remove infected and dying branch tips, cutting backato clean tissue/wood.
Application of certain fungicides in the spring wil provide protection against many of these fungal pthogens.
Consult the product labels for specific instructios regarding control of the various fungal disease.



SHRUB: Ligustrumi_{gustrum)
DISEASE: Leaf Spot, aka 2Frog Eye€Sdrcosporaspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Circular lesions on leaves first appear as chlotospots.
Lesions enlarge 5+15 mm across, becoming depressedeaf.
Leaf lesions are tan to brown in center with widepurple-red margins.
Chlorotic halo forms around margins of lesion onlte leaf.
Small brown stromata arise on surface of lesion.
Leaves drop.
Thinning growth.
Overwinters in fallen leaves and in lesions on pastent leaves and young
green stems.
Primary infection begins in spring by splashing vier to developing leaves.
Lesions form on infected foliage 10+12 days aftanoculation.
Twozthree weeks after infection, stromata rises téesion surface.
Secondary cycles of infection then occur.

TIPS
Avoid overhead irrigation.
Remove dropped leaves and infested foliage.
Avoid summer pruning (this promotes a secondary fkhn of new susceptible growth).
Apply foliar fungicides as needed for control on ne/ growth.

SHRUB: LilacSyringa vulgaris
DISEASE: Bacterial Blight/Leaf SpBsg€udomonas syringge

DESCRIPTION, SYMPTOMS, AND SIGNS
This disease is caused by a bacteriufAsgeudomonas syringgethat is
particularly problematic when conditions are cool ad damp.
In early spring, leaves develop brown spots that ersurrounded by large
areas of yellow. Young leaves and stems are usuadiffected first.
Young stems that are affected bend over, wither, ad die. Buds may
turn dark brown and die without opening. Flower pats may also be
affected with this disease.
Spots coalesce to form large lesions.
Death and shriveling of leaves.
Infected stems, leaves, petioles turn black and die
Lesions on mature wood are uncommon.
Lesions on woody green stems may appear as blackesiks.
Pseudomonasoverwinters in lilac buds, twigs, and plant debrisas well
as in other hosts.
Wind, rain, and irrigation splashed on the leavesliesspread this disease.
Requires free water for multiplication and pathogert activity.
Bacteria secrete proteins, killing host cells. Baria replicate in the presence
of the host and maintain a moist state.

TIPS
Minimize leaf wetness by watering early to allow tle foliage to dry by the evening
or irrigate using drip or micro-irrigation.
Maintain health of plant.
Ensure proper sterilization of tools with a bleaclor other sterilizing agent.
Scout frequently to detect onset of disease.
If possible, prune and destroy heavily affected fisige.
Space plants to allow for good air circulation.
Foliar applications of copper-based products can Iglimit the spread of this disease.
For control, use a registered bactericide as soors ¢he disease is detected.



SHRUB: LilacS{ringa vulgariy
DISEASE: Powdery Mildewicrosphaera syringag

DESCRIPTION, SYMPTOMS, AND SIGNS
Powdery mildew is a common fungus that attacks may nursery crops,
including lilacs. The fungus obtains nutrients fronthe plant causing leaves
to turn yellow and drop prematurely.
Leaves become covered with a thin layer of irregal gray-white powdery
material. New growth is often stunted.
The wind spreads the white powdery spores from brach to branch and
plant to plant.
In late summer, small black spots (spore producingrganisms) are found
scattered over the white patches as the disease prares for overwintering.
This disease occurs in a variety of environmentsit primarily in humid
conditions in the spring and fall.

TIPS
Scout plants frequently to detect early onset of diease.
Provide good ventilation between plants.
Apply registered fungicides at the first signs of dease, being sure to get
complete coverage on the upper and lower surfacesfdhe leaves.

Powdery Mildew

SHRUB: LilacS{ringg

INSECT: Scale, several specidsstérolecanium arabidis
Chionaspis lintneri Lepidosaphes ulmiPseudaulacaspispp.,
and Pulvinaria innumerabilis

DESCRIPTION, SYMPTOMS, AND SIGNS
Asterolecanium arabidisPit-making pittosporum scalebinfests stems, twigs
and leaf petioles. Causes retardation of plant groth with distorted shoot
development. Scale is convex and typically white torown in color and
3+4 mm long.
Chionaspis lintneri Lintneri scurfy scalebprimarily infesting stemsSmall
white scale, linear with thin shell. Little damageo host, more cosmetic.
Lepidosaphes ulmiOystershell scalebfound on stems and leaves. Syitgms
include stunted growth, leaf drop, and whitening of branches. Scales
resemble oyster shells with distinct bands withinhie armor.
Pseudaulacaspispp.: White peach scalePprimarily on bark of trunkand
larger limbs. Encrusting of the stems is common. H&y infestations result in
branch dieback and death of plants in some instange Sometimes masses Scale
of cottony secretions are apparent.
Pulvinaria innumerabilisCottony maple scalebsoft scale found both on folage and stems of lilac. Cottony egg sacs
will be visible on stems of infected plants reseminig a mealy bug infestation. Infected plants will lave slower growth,
and discolored foliage. Heavy infestations often rault in stem dieback and honeydew will be exuded wén consumed
by sooty mold.
Asterolecanium arabidisLittle known.
Chionaspis lintneri One generation per year. Eggs held by female. Grders active less than 24 hours in spring.

Lepidosaphes ulmiOverwinters in egg stage beneath female. Multiplgienerations per year. On some hosts and in some

regions, eggs produced asexually.

Pseudaulacaspispp.: Overwinters as adult female. In spring, a feale deposits hundreds of eggs. Multiple generatios
occur per season and the number of generations isahendent on the region. Crawlers appear sporadicalithrough a
season due to multiple generations of the pest.

Pulvinaria innumerabilisBefore fall, females migrate back to the stems.he females overwinter on stems and in spring
they grow considerably, producing egg sacs with marthan 1,000 eggs with the characteristic cottony ppearance on
the stem. One generation per year and crawlers appe in June+July when they move to leaves.

TIPS
Inspect plant material prior to purchase or Apply topical applications in the spring to targetthe early
accepting shipment. stage nymphs.
Pruning of stems can offer some control. Use systemic insecticides as a foliar spray or stitnch
Many armored scales can be difficult to control one around the root zones.

become mature.



SHRUB: Photinia
DISEASE: Fire BligHErvinia amylovora

DESCRIPTION, SYMPTOMS, AND SIGNS
Fire blight is a bacterial disease that occurs niosften in early spring if
the weather is warm.
Fire blight can be very destructive to many treeqd shrubs, including
varieties of photinia.
Near the top of the plant, blossoms, stems, and leges suddenly wilt,
turn black, and look as if they were scorched. Thieaves will curl and the
stems will bend over in the shape of a shepherds @ok.
The bark at the base of the blighted twigs becomesvater soaked, dark,
and sunken. Cracks may develop at the edge of theusken area.
The bacteria overwinter in cankers on the branche#n the spring, the
bacteria oozes out of the cankers and then is spreiby insects to other
parts of the plant or nearby plants.
The bacteria will spread rapidly in warm, humid weiler of more than 65! F.
Tender or damaged leaves may be re-infected in midsxmer.

TIPS
In early spring, scout trees to detect the diseadmefore it spreads.
Prune out infected leaves and stems, cutting bacleseral inches to good wood.
To avoid spreading the disease, disinfect prunindiears after each cut.
A protective spray of a bactericide containing basicopper sulfate or streptomycin
sprayed before bud break will help prevent infectin.
Repeat treatment every five to seven days until syptoms are no longer present.
In the fall, prune out any remaining infected branbes.

SHRUB: Photinia
DISEASE: Leaf SpdEtftomosporiumn)

DESCRIPTION, SYMPTOMS, AND SIGNS
Entomosporiumcauses purple-brown spots on the leaves. These gpanay
grow together in time to form large blotches.
Leaves often turn yellow and the plant can begin talefoliate, causing it
to become weak and look unsightly.
Wind, splashed rain, and improper irrigation spreathe fungus. Spots
begin to develop where the fungus enters the leafissue.
Entomosporiumis most active when the weather is warm and humid.
Damage primarily occurs when outside temperaturesr@a between 55!
and 90! F.
Severe spotting can spread to the entire plant orneen to adjacent
containers when plants are spaced too tightly.
If left untreated, this disease can render a blockf plants unsellable or
lead to death of the plant.

TIPS
If possible, avoid overhead watering and allow exdr spacing between
plants to create good air circulation.
Remove and destroy infected foliage and dropped les.
When leaves flush in the spring, begin a fungicidspray program.



SHRUB: Photinia
INSECT: Scale (several types)

DESCRIPTION, SYMPTOMS, AND SIGNS
Most types of scale are white and have flat, harthodies. These insects
attach themselves to the stems and leaves of plantsuch as photinia.
Once imbedded, they suck juice from the hosts.
Scale insects will cause plants to turn yellow, lseme stunted, and
lose vigor.
A scale may be difficult to detect as it hides iside the inner part of
plants and plants may take a while to show symptoms
The female lays her eggs on the trunk and twigsral then attaches herself
over the eggs so they can overwinter.
In early spring, young insects, called arawlers,@merge and move to
other areas of the plant, where they begin suckingap.
If left unchecked, scales may kill a plant in twothree years.
The male is mobile but dies shortly after matingso is rarely a problem
for the plant.

TIPS
Scout frequently for early signs of scale.
Prune out infested limbs and destroy them.
Many armored scales can be difficult to control one they become mature.
Apply topical applications in the spring to targethe early stage nymphs.
Use systemic insecticides as a foliar spray or sbiénch around the root zones.



SHRUB: RhododendrorRhododendron)
DISEASE: Phytophthor#&fiytophthora cinnamom)

DESCRIPTION, SYMPTOMS, AND SIGNS
Phytophthora is a major disease of rhododendron gwing both in the
nursery and in the landscape.
It is a water-mold disease that thrives in wet coritions and in poorly
drained soils.
The most common symptom is a wilted plant with cured leaves and
a yellow color. Roots will appear black and soggyral have a musty odor.
Plants may appear to be suffering from lack of wate but ironically,
too much water is the problem.
The fungus destroys the roots as it works its wayio the stems.
Symptoms may develop over a period of several weeksut it may
take a few months before the problem is detected.

TIPS
It is important to prevent this disease initiallybecause chemical controls
can be ineffective once the problem is widespread.
Choose resistant varieties and monitor irrigationasefully. Cut back on
watering during times of excessive rainfall.
Regularly inspect roots to look for signs of the diease.
Avoid bringing infected plants into the nursery.
At first sign of the disease, use a soil drench tegment of a
registered fungicide.



SHRUB: Rosé&Rpsa
INSECT: Aphid\acrosiphum rosaé

DESCRIPTION, SYMPTOMS, AND SIGNS
Discolored leaves.
Distorted foliage and flowers.
Viral disease.
Colonies of insects on stems and newly emerging fialge/buds.
Pink and green forms of aphid.
Presence of 2mummies®D dead or parasitized aphids.
Overwinters as eggs.
Stem mother hatches from egg in spring.
Asexual reproduction though male and female forms xst.
In the event of high populations, winged forms devéop to find new hosts.
Continual generations occur throughout summer.

TIPS
Inspect plants regularly for the presence of insext
Look for the presence of shiny honeydew or growth bblack sooty mold
that will grow on the sugary excrement that will irdicate the presence of
an insect pest.
Look for signs of beneficial insect activity (aphichummies); they can play
an important role in natural aphid control.
Aphids can reproduce quickly, apply control treatmets once pest is observed.

SHRUB: RoséRpsa
DISEASE: Downy MildewPgeronospora sparsa)

DESCRIPTION, SYMPTOMS, AND SIGNS
During cool, damp spring weather, purplish-brown spts on the upper surface
of the leaves appear.
Infected leaves may turn yellow and defoliate.
A fuzzy mat of spores (sporangia) are produced orhé undersides of the
leaves when conditions are humid.
Severe stunting, distortion of new growth, and purgish areas on the twigs
can occur if the disease becomes systemic.
The disease is spread in the spring by airborne sps.
Downy mildew survives on infected plants or as thiewalled spores (oospores)
in and around the growing area.

TIPS
Scout plants frequently in the spring to detect theearly onset of disease.
Provide plants with adequate spacing to allow for god air movement.
Minimize leaf wetness by watering early to allowfoliage to dry before
evening or irrigate using drip or micro irrigation.
Remove fallen leaves or infected plants/parts fno the growing area.
Apply preventive fungicides in the spring when coditions are conducive
to infection and disease development or at the fitssign of disease.



SHRUB: Rosérpsa
DISEASE: Powdery Mildev8phaerotheca pannospa

DESCRIPTION, SYMPTOMS, AND SIGNS
Powdery mildew creates white, talcum-like spots oteaves, stems, and
flower parts.
Over time, the fungal growth can coat much of theplant's surface.
Colonies often develop on the underside of the leffirst, but the upper side
of the leaf will have a corresponding chlorotic omecrotic spot.
Heavily infected plants may become stunted and wihot grow.
The powdery mildew fungi survive on fallen leavesis well as on immature
sexual fruiting structures on the surface of the int. In the spring, the
airborne spores land on new leaves and twigs and tck the plant.
Powdery mildew prefers temperatures of 62!+75! F ad relative humidity
greater than 70%.

TIPS
Collect and destroy fallen leaves in autumn.
Where powdery mildew is a problem, resistant variets (if available) should
be grown.
Begin fungicide applications when the first white @atches are noticed
during the growing season.
Repeat application of fungicides as indicated on # product label during
cool humid weather.

SHRUB: RosdRpsa
INSECT: WhiteflyTrialeurodes vaporariorum

DESCRIPTION, SYMPTOMS, AND SIGNS
Yellowing and drying of foliage.
Honeydew residue on leaf surfaces.
Presence of sooty mold feeding on honeydew.
White flies swarm from foliage when brushed.
Small (1£3 mm) powder-white insects on undersidefdeaf surface.
Eggs are laid on underside of leaf surface and aftight yellow, fading
to gray as they incubate.
Onezthree weeks later, eggs hatch depending on seais and temperature.
Nymphs crawl for several hours until they settle téeed.
They will fix when settled until maturity.
Nymphal period is threexfour weeks.
Pupa appears and remains in a case fixed to the le@dults emerge
from the case.
Multiple generations are simultaneously occurring.

TIPS
Inspect plants regularly for the presence of insext
Apply insecticide treatments early once pest is obs/ed.



SHRUB: Spire&piraeg
DISEASE: Fire BlighErfvinia amylovora

DESCRIPTION, SYMPTOMS, AND SIGNS
Blight of blossoms, fruitlets, fruit spurs, and lafy shoots.
Affected flowers and flower clusters appear wateisoaked and darkened.
Lesions on fruit progress onto peduncles and frugpurs then to branches.
Tips of diseased shoots droop, darken, and turn bwn to black.
Plant may appear scorched in the event of many ie€ted shoots.
Cankers form in twigs and branches.
Host defense can heal around cankers, leaving ay appearance.
Bark at edges of stem lesions can crack during dmant season.
Twig dieback is common in heavily infested plants.
Bacteria overwinter in diseased tissue at the mairgs of cankers.
Bacteria can also overwinter in asymptomatic budand twigs that were
infected with blight the previous season.
Bacterial activity resumes in spring when ooze dps from infected cankers
onto new growth.
Ooze is transmitted by animals, splashing, runningater, humans, etc.
Pollinators are the most effective transmitters athe disease.
Bacteria enter plants in flowers, fruits, leavesand multiply rapidly.
Bacteria move intercellularly in a watery matrixral degrade host material.
Blight appears onexthree weeks after initial infeion.

TIPS
Buy resistant plant cultivars.
Keep plant material healthy (pest infestations and/ounded plants are
more susceptible).
Prune out infected plant stems and branches.
Disinfect pruning tools between use.
Avoid warm, humid weather conditions during bloom.

SHRUB: Spired&spiraeg
DISEASE: Leaf Spatylindrosporium filipendulag

DESCRIPTION, SYMPTOMS, AND SIGNS
Light yellow lesions on both leaf surfaces.
Lesions will darken and turn brown when tissue dies
Lesions are typically 1+2 mm in diameter and duringeavy
infestations will coalesce.
Leaves can appear blighted in the event of heavystiase pressure.
Defoliation is common in badly infected specimens.
Waxy appearance sometimes observed from fruiting loes.
Overwinter in fallen leaves during host dormancy.
Late spring and early summer spores discharge totaely growing foliage,
initiating first infection of the year.
Secondary infections occur.

TIPS
Keep foliage dry.
Remove infected leaf litter and fallen leaves fromplant.
Spray protectant fungicides in late spring and earlsummer to
prevent disease.



SHRUB: Spiregbpirea x bumalda
INSECT: Spirea Aphid\phis spiraecolaPatch)

DESCRIPTION, SYMPTOMS, AND SIGNS
These are considered 3green aphids.® They are abbd/s inch long and
are usually found near long shoots or on terminal tanches.
The young nymphs can be confused for other specied aphids because
they show similar characteristics and have a briglgtreen color.
The eggs are tiny, black, and shiny.
Adults and nymphs cause discoloration of the leage distortion of the
foliage, and general loss of plant vigor.
Like most aphids, control is needed to combat thesrapidly
reproducing insects.

TIPS
Inspect plants regularly for the presence of insts.
Look for the presence of shiny honeydew or growth éblack sooty mold
that will grow on the sugary excrement that will irdicate the presence of
an insect pest.
Look for signs of beneficial insect activity (aphichummies); they can play
an important role in natural aphid control.

Aphids can reproduce quickly, apply control treatmets once pest is observed.

SHRUB: Sweetspirdt¢a)
DISEASE: Leaf Spd®lfyllostictaspp.)

DESCRIPTION, SYMPTOMS, AND SIGNS
Small necrotic lesions on leaf surface.
These lesions (leaf spots) are contained to a sinateabthe plant's defense
mechanism generally contains the infection.
Diseased leaves may be abscised from the plant.
Typically, little loss of photosynthetic ability.
Generally, no plant stunting or dieback.
Overwinter in leaf material beneath the plant assmature pseudothecia
or on previously infected organs.
In spring, ascospores are liberated into the air lile new foliage is
developing and conditions are wet.
Ascospores cause infection if they fall on leavekat remain wet for
several hours.
Lesions develop in 10+£20 days.

New pycnidia develop in late spring and can initie secondary disease cycles.

TIPS
Plant disease-free stock.
Avoid overhead irrigation.
Keep plants mulched and free of stress.
Remove senesced leaves.
Apply fungicide before or during early stages of ifection.



SHRUB: Viburnum\{iburnum)
Note: Some viburnum cultivars are evergreen.
DISEASE: Gray Mold6trytis cinerea

DESCRIPTION, SYMPTOMS, AND SIGNS
The disease causes brown spots to form on flowergpts and leaves.
Gray, fuzzy fungal growth appears on young leavesyigs and
flowers, particularly if they have been damaged bjrost.
Masses of dusty, gray spores can be seen on thersb tissue.
It commonly appears on dead or dying tissues and lven the weather
is very mild and moist in the spring, it opportuniscally invades damaged
tissue or otherwise healthy tissue.
If infected plant parts fall on healthy leaves andwigs, the fungus readily
spreads to the healthy tissue.
Over a short period of time, gray mold produces thusands of spores
that are spread long distances by wind and short diances by wind
and splash.
Botrytis infects most severely between temperatuseof 65!+75! F, when
the leaves are wet or the relative humidity is greer than 85%.

TIPS
Inspect the plants regularly for disease developmen
Apply fungicide sprays on a 14 day interval when galitions are favorable
for disease development.

SHRUB: Viburnum\{iburnum spp.)
INSECT: Snowball AphidNeoceruraphis viburnicol

DESCRIPTION, SYMPTOMS, AND SIGNS
Mature aphids are approximately 2.5 mm long. Theydwe a bluish-white
body that is dusted with a white powder.
They can be found clustered in large numbers at theps of branches.
Snowball aphids feed by injecting saliva into vibnum and sucking fluids
from sap cells.
They cause the foliage to curl and become deformednd branches to
bend and twist.
These aphids also secrete 2honeydew,® a sugar-rickubstance that attracts
ants, yellow jackets, and wasps.
A sooty mold may appear on the surface of the leaw growing on honeydew.
In the fall, aphids lay eggs on the twigs and budsf viburnum.
The eggs overwinter until the spring and hatch wherthe buds open.
Within three weeks after bud break, the leaves of fiected plants become
grossly distorted.
Two months after the eggs hatch, all the progeny ngrate away from
the viburnum.
In September, they return to the viburnum and givebirth to the sexual forms that produce the overwinering eggs.

TIPS
Treat aphid infestations when first detected, usu§ at budbreak. Look for the presence of shiny honeydew or growth
Make a second application about 7+10 days after thérst one. of black sooty mold that will grow on the sugary
Be sure to cover the foliage with the treatment. excrement that will indicate the presence of an
Do not apply acephate toViburnum suspensunbecause of insect pest.
potential flower damage Look for signs of beneficial insect activity (aphid
Do not overfertilize plants with nitrogen. mummies)bthey can play an important role in
Beneficial insects can play an important role in naral natural aphid control.
aphid control. Aphids can reproduce quicklybapply control

Inspect plants regularly for the presence of insext treatments once pest is observed.



SHRUB: Viburnum\{iburnum)
INSECT: Southern Red Mit®©(igonychus iliciy

DESCRIPTION, SYMPTOMS, AND SIGNS
This is the most common spider mite species thagéds on viburnum.
Adults are 0.4+0.8 mm long and oval.
This pest primarily injures the plant by stipplinghe foliage. Heavily infested
foliage will look bronze.
Many generations are produced each year, but thigest is most abundant
during cooler periods of the growing season.
It overwinters as red eggs that are laid on the loer surface of the leaves.
Can also be a serious pest of azaleas.

TIPS
Inspect plants regularly for the presence of mitg particularly the
undersides of the interior canopy.
Mites can reproduce quickly, apply miticide treatmets once pest
is observed.
Treat in spring before populations begin to increas Repeat applications
may be necessary.
To reduce the number of viable overwintering eggsapply miticide
treatments in the early fall, before temperatures thp below 65! F.

SHRUB: Viburnum\{iburnum)
INSECT: Viburnum Leaf Beetl®yrrhalta viburni)

DESCRIPTION, SYMPTOMS, AND SIGNS
Adults are 4.5+£7 mm long. Their head, thorax, anébdomen are olive brown.
Mature larvae are 1012 mm long and, in the springfeed on the foliage
in groups.
The leaf beetle overwinters in the egg stage in sall masses that are
laid in straight rows on terminal twigs.
A female can lay up to 500 eggs. Eggs hatch durinthe first half of May.
Both larvae and adults feed on the host plant fotige.
Larvae consume all but the major veins of the leas.
Once leaves drop in the fall, it is easier to nate the sites on the terminal
twigs where eggs have been laid.
Viburnums that are repeatedly defoliated for sevat years may die.

TIPS
Before egg masses on the twigs hatch in the springorune them out
from late October through March.
Apply treatment from late April through early May,when young larvae
are actively feeding on the foliage.



SHRUB: Virginia Sweetspiréiéa virginicg
INSECT: Leaf-feeding Beetles (several types)

DESCRIPTION, SYMPTOMS, AND SIGNS
Although itea is generally a tough, resistant plat leaf-feeding beetles,
such as the Japanese beetle or the willow leaf bdet can prey on the
young itea leaves.
Most leaf-feeding type beetles overwinter in the gound or in nearby
leaf litter.
The larvae of these beetles feed on roots of grassd plant material, but
emerge as adults to feed on plant foliage.
They are more of a problem during the warmer montk of spring (for
willow leaf beetle) and early summer (for Japanedeeetle) as adults.
Most often they attack young, succulent foliage, ceating notches or
skeletonizing leaves.
If left unchecked, symptoms may include skeletoned leaves or
partial defoliation.
Although beetles are only a pest for a few weeks taa time, the damage
they inflict may weaken itea and cause enough damagto make the
plants unsellable.

TIPS
Scout the nursery frequently, looking for early irdstations of insects.
Learn to distinguish the beneficial beetles from th damaging pests.
Treat plants with an appropriate insecticide beforénsects build up
large populations.
To discourage overwintering, keep perimeter areas owed cleanly.
Rotate chemical controls to prevent resistance tdée product.



COMMON W EEDS THAT THREATEN NURSERY OPERATIONS:

BARNYARDGRASSEdhinochloa crus-gal)i

An upright summer annual grass, growing as high a0 inches in height.

Long, flat leaves and upright stems that are oftempurplish at the base.
Commonly found in wet areas.

Can produce up to 40,000 seeds per year.

Pre-emergence or selective post-emergence herbicgwill control barnyardgrass.

BITTERCRESSatdamine flexuosaor C. oligosperma

Winter annual that is problematic from fall throughearly spring in overwintering

structures throughout North America.

Identified by green and deeply lobed foliage.

Grows in individual clumps up to several inches fand wide.

Reproduces by seed and can germinate year-round @ontainer nurseries. Disseminates seed
up to three feet from host plant.

Apply pre-emergence herbicides prior to overwinteng to prevent severe infestations.
Sanitation is also crucial to preventing spread.

Germinates during November and matures by March okpril.

Prolific in field soils.

Unique stem hairs occur in one or two straight lins. Stems root at internodes.
Flowers appear to have 10 petals, but are actualfive deeply lobed petals.
Sanitation is key. Brittle stems and roots make harweeding difficult.
Pre-emergence herbicides with oxadiazon are inefféae in controlling chickweed.

Annual that germinates year-round, but is most prafic during cool weather
in the fall and spring.

Seeds attached to a cotton-like pappus from just éew groundsel plants can
drift long distances in the wind, creating a big poblem for both field and
container nurseries.

Good sanitation will reduce populations of common goundsel in containers.

The most prevalent weed species in North America.

Grow well in nursery fields and containers as prosdte or tall-growing plants.

Able to produce 150,000 seeds per season that germate in the late spring

and early summer.

Can be controlled with pre-emergence herbicides oselective post-emergence grass herbicides.
Apply pre-emergence herbicides when the local forflyia blooms are wilting for crabgrass
control in field production.



CREEPING WOOD SORREBka(is corniculaty

Perennial weed that is common throughout the U.S.

Distinctive green-to-purple, clover-like foliage. @n grow several inches
high and spreads in small clumps.

Reproduces quickly by seeds and spreading stolons.

Spreads via nursery liners. Pre-emergence herbigdee virtually ineffective
in controlling regeneration when infested liners a put into containers.

Erect perennial primarily found in greenhouses andontainer ornamentals

in the Southeastern U.S.

Has alternately arranged, hairless, oval- to ellipal-shaped leaves with two
rows of alternately arranged leaflets.

Small, inconspicuous, white to greenish-white in dor with star-shaped flowers.

NORTHERN WILLOW HER®ilobium ciliatum)

Perennial prevalent in the Northeast, Upper Midwesand along the West Coast.

Has pink flowers that mature into cigar-shaped seegods. Grows upright,
overshadowing other container plants.

Seeds attached to hair tufts are dispersed by windjerminating within four days

after landing.

Aggressive control measures are necessary for norep areas. Post-emergence control
can be achieved with glyphosate. Thorough hand weedg is essential.

Common in cooler regions of the Pacific Northwest iad Northeast U.S.
Diminutive weed grows slowly and prostrate along tk substrate surface.
Spreads up to 30 inches from host plant via splasig water.

Often infests nursery liners, especially the subate, which is a common
point of entry into nursery containers. Difficult b remove from containers.
Inspect to make certain that liners are weed-free éfore potting.

A widespread low-growing to an upright plant in coder temperate climates

and distributed throughout most of the U.S.

Distinguished from other grasses by the typical I1é&ip shaped like the bow

of a boat.

Dense with low spreading tufts 3 to 12 inches tall.

Multiple biotypes from a winter annual weed in Soubern U.S. to a perennial weed
in cooler regions.

Pre-emergence or selective post-emergence herldies will control Poa annua



PROSTRATE SPURGREamaesyce maculala

Summer annual in the familyEuphorbiaceaehat grows prostrate along

the substrate surface.

Severed stems produce a milky sap.

Seed are expelled forcefully from mature fruit, geninate within five days after
release, and mature in four weeks.

Apply pre-emergence herbicides soon after pottingprior to spurge germination.
Sanitation is extremely important to controlling sprge.

PURPLE CUDWEEGHaphalium purpureurm

Low-growing summer or winter annual or biennial.

Common in the South, but found throughout U.S.

Rosette of grayish-green, woolly foliage has cluste of small, tannish-white flowers.
Identified by distinct woolly, white foliage.

YELLOW NUTSEDGEyfperus esculentus

A perennial weed species that is native to warm teperate to subtropical regions.
Grows up to 35 inches tall with flowers that appearas a cluster of flat, oval seeds
surrounded by four hanging leaf-like brachts.

Solitary triangular stems grow from a tuber, an undrground plant structure and
primary means of propagation.

Foliage is light green, shiny, and can often be ntisken for grass.

Difficult to remove permanently due to its layeredoot system, with tubers connected to
fragile roots prone to snapping when pulled on, makng it difficult to grab the entire root.
Quickly regenerates, even if a single tuber remains




Disease

Alternaria Leaf Spot Alternaria)
Anthracnose Glomerella cingulatg
Anthracnose Leaf SpotAnthracnose
Bacterial Leaf SpotRseudomonas syringge
Black Root RotThielaviopsis ephemeraeformjs
Botrytis Blight Botrytis cinered

Canker Seiridiumspp.)

Cercospora Leaf SpotGercosporaspp.)
Crown Gall (Agrobacterium tumefacieng
Entomosporium Leaf Spot

Gray Mold

Leaf Spot or Frog EyeQercosporaspp.)
Phytophthora Phytophthoraspp.)
Phytophthora Phytophthora cinnamom)
Powdery Mildew Erysiphe lagerstroemia
Powdery Mildew Microsphaeraspp.)
Powdery Mildew Qidium spp.)

Tip Blight

Insects

Aphid (Tinocallis kahawaluokalani
Aphid (Macrosiphun rosag

Azalea Bark ScaleHfiococcus azaléa
Azalea Caterpillar

Azalea Lace BugStephanitis pyrioidey
Azalea Saw y Amauronematus azalen
Azalea White'y (Pealius azalege
Cypress Tip MinerArgyresthiaspp.)
Euonymous Scale5uonymus fortune)
Euonymus Scalel{naspis euonyn)i
Holly Pit ScaleAsterolecanium puteanun)
Wax Scale Ceroplastesspp.)

Juniper ScaleGarulaspis juniper
Leaf-feeding Beetles (various)

Scale

Snowball Aphid

Southern Red Mite Qligonychus iliciy
Spirea Aphid Aphis spiraecoloa Patch
Tea ScaldFiorinia theag

Two-Spotted Spider Mite Tetranychus urticag
Viburnum Leaf BeetleRyrrhalta viburnj

White y (Trialeurodes vaporiorum

Solution

Banner MAXX °, Daconil*, Heritage *, Medallion -
Banner MAXX, Daconil, Heritage

Banner MAXX, Daconil, Heritage

Copper or Mancozeb based products
Medallion

Banner MAXX, Daconil, Heritage, Medallion
Daconil, Medallion

Daconil, Medallion, Heritage

Noneb disease exclusion only

Banner MAXX, Daconil, Heritage

Daconil, Medallion

Daconil, Heritage, Medallion

Hurricane ™, Subdue MAXX*

Hurricane, Subdue MAXX

Banner MAXX, Daconil, Heritage

Banner MAXX, Daconil, Heritage

Banner MAXX

Banner MAXX, Heritage

Solution

Avid", Endeavor’, Flagship® 25 WG/0.22G, Scimitar' GC
Avid, Endeavor, Flagship 25 WG/0.22G, Scimitar GC
Scimitar GC

Scimitar GC

Scimitar GC

Flagship 25 WG, Scimitar GC

Avid, Endeavor, Flagship 25 WG/0.22G

Avid

Scimitar GC

Scimitar GC

Scimitar GC

Scimitar GC

Scimitar GC

Scimitar GC

Scimitar GC

Avid, Endeavor, Flagship 25 WG/0.22G, Scimitar GC
Avid, Scimitar GC

Avid, Endeavor, Flagship 25 WG/0.22G, Scimitar GC
Scimitar GC

Avid, Scimitar GC

Scimitar GC

Avid, Endeavor, Flagship 25 WG/0.22G, Scimitar GC

Scimitar GC is a Restricted Use Pesticide.



A preventive approach against disease requires knémdge of the pathogens, as well as a management sitegy utilizing a
rotation of fungicides with different modes of action. Heritage, Hurricane, Daconil, Medallion, and Sadue MAXX provide the
protection to control diseases that threaten woodyornamentals.

38

Banner MAXX

Fungicide
Superior control of powdery mildew and rust.
Broad-spectrum control of fungal leaf-spotting
diseases in a low odor, highly compatible, and
easy-mixing MAXX formulation.
The unique formulation and fine particle size allow
for excellent coverage and activity on the plant.
Systemic action delivers high performance.

°

Daconil ULTREX
Strong on Botrytis Cercosporaand
Colletotrichum (anthracnose).
Take note that it may fade dark flowers.
Multi-site mode of action is effective in resistane
management programs.
Premium contact fungicide.

Heritage

Fungicide
Longest-lasting broad-spectrum preventive
ornamental fungicide.
Controls all four major classes of fungi, up to 28lays.
Highly effective as the only systemic strobilurin.
Provides protection with foliar and drench applicapns.
A highly cost-effective drench in a rotation.

Hurricane

Fungicide
Delivers effective, easy protection against all n@jroot
rot diseases (one 1.5 o0z bag/100 gal).
Systemic and contact dual action provides comprehsive
control of Pythium, Phytophthora and Rhizoctoniaroot
disease through both systemic and contact action.
Reduces the need to tank mix several products and
eases the time-consuming identification of root
rot diseases.
Hurricane can be applied to the roots of the plants
by drenching using microjet, drip irrigation, or hyraulic
systems. It can also be incorporated as a pre-patt
media drench.

Medallion

Fungicide
Most effective contact fungicide for control
of Rhizoctonia
Broad-spectrum control against root and other
foliar disease.
A unique class of contact fungicide, it is derivedrom
naturally occurring molecules.
Low-use rates with little odor and no residue.
Use after flower bud initiation.
Twozfour 0z/100 gals forBotrytis alternate with
Heritage 50WG.
Onextwo 0z/100 gals forAlternaria, Cercospora
Septorig and Myrothecium.
Apply before/after seedling or transplanting of plgs.
Repeat after transplanting plants.

Subdue MAXX

Fungicide

Long-lasting, cost-effective control of damping-off
and root and stem rot diseases.

ExcellentPythium control.

Offers impressive control oPhytophthoraas well.
Quality formulation, mixes clear in water and won't
settle out in tank or clog filters. Leading-edge MAXX
formulation technology.



Insects pose a threat to woody ornamentals due to nsightly residues, damage to stems or foliage, anth some cases, the
vectoring of pathogens. Measures can be taken, suchs improved sanitation, careful inspection of afplant materials before they
enter or leave a nursery, avoiding over-watering ahover-fertilization to reduce algae growth. The ogimal use of products, following
an integrated solution with scouting for early detetion and resistance management practices, will helto eliminate the threat.

Avid

Miticide/Insecticide
The standard for mite and leafminer control.
Suppression of aphids, thrips, and whiteflies.
Avid insecticide/miticide’s unique chemistry and nae
of action make it ideal for rotation in resistance
management programs.

o [ °

Citation

Insect Growth Regulator
Unigue mode of action. Insect growth regulator for
effective, economical control of leafminers.
IPM tool for fly control.
Does not harm insect predators used in integratedgst
management (IPM) programs.
For use in indoor and outdoor nursery settings.
Excellent resistance management tool.

Endeavor

Insecticide

Unigue mode of action to control aphids and whitefles.

Inhibits feeding activity resulting in death of theinsect.
Compatible with beneficial species.

The Science Behind the Art

Flagship

Insecticide

Fast systemic activity allows for soil drench or lfar
spray applications.

Fast foliar translaminar absorption stores Flagshiythin
the leaves for longer control.

Broad spectrum of soil, sucking, chewing insect p&s
controlled with flexible application methods and
excellent plant tolerance.

Flagship can be used as a tool in integrated pest
management programs.

Available in sprayable, wettable granules and reaetp-
use granule formulations.

Scimitar GC

Insecticide

Water-based capsule suspension. Pyrethroid
formulation that is safe to use on a wide range

of plants.

Fast-acting, long-lasting control of aphids, armywons,
and black cutworms.

Scimitar GC is a Restricted Use Pesticide.



Choosing the right protection and plan of action far your woody ornamentals is essential.

Syngenta offers not only the products needed to prtect your crops, but the industry's

leading technical support as well. We're here shodl you have any questions about
diseases or pests affecting your crops or the begtay to use a particular product we offer.

Call 1-866-SYNGENTA (796-4368) to contact the Synge Customer Center, and we will

provide the support you need.
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Prepare. Prevent. Perform.

The one online information source with the Earn points with every Syngenta purchase
innovative services and technologies to help through the industry's leading loyalty
you manage your turf and ornamental needs. program. Register online today.
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