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Pest Management Programmes ought to be intended to meet a particular creation objective. In
nursery creation, this goal is as a rule to deliver whole bug free plants. Be that as it may, in
certain circumstances the goal might be to keep up with solid plants. This takes into account
some resistance of minor bug or bug bother harm. There likewise might be an inclination for
the utilization of nontoxic or low-harmfulness pesticides. This is especially significant with
respect to the possible defilement of surface and groundwater. Monetary limitations
additionally assume a part in deciding the general goal. These variables essentially influence
the determination of irritation the board strategies.

Clean Production Area

The initial steps to take in an irritation the executives program are protection, and beginning
with a spotless creation region is fundamental. Nurseries can be disinfected or generally
offered earlier laying out another harvest to assist with taking out bother issues from past
yields. Appropriate pruning and evacuation of clippings and other trash from the developing
region will take out a portion of the locales that harbor bugs. Weed control in and around
creation regions Kills substitute host plants for bothers.

Select Pest-free, Quality Plants

The determination of uninfested plants, fittings, cuttings or transfers is basically significant.
Cautiously investigate all plants brought into the creation region. Dispose of, treat or return
pervaded plants and, if conceivable, hold the rest of a quarantine region for some time.
Whenever the situation allows, use bother safe or open minded plants to diminish the
requirement for pesticides. Becoming educated about the defenselessness to bugs of a
specific plant animal groups or cultivar will assist you with expecting issues all through the

creation cycle.
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Detect Pests Early

Once plants are established, there are several methods for monitoring the presence of pests.

. Yellow sticky traps-Place yellow tacky snares in and around the creation region to

assist with recognizing early development of grown-up whiteflies, thrips, grown-up leafminer
flies, parasite gnats and aphids. Carry out control programs when huge quantities of vermin
or related harm are first recognized.

. Regular inspection-Lead standard examinations, giving specific consideration to the

underside of leaves. Take a stab at beating bits of plants against grayish paper to oust little
vermin onto the paper. This technique is valuable in identifying hard-to-see nuisances like
insect bugs and thrips. In the nursery, routinely assessing plants that are exceptionally
appealing to specific irritations can be valuable for recognizing low populaces of nuisances.

. Pheromones-Pheromones are regular synthetic substances delivered by creatures to
flag one another. There are three fundamental kinds of pheromones. Collection pheromones
draw in numerous people together; for instance, at a site where food is ample. Sex
pheromones draw in one sex of an animal varieties to the next sex. Trail pheromones are
stored by strolling bugs, like insects, so others can follow. Engineered pheromones copy
these normal synthetics. They are utilized to draw in bothers into traps, disturb mating and
screen bug populaces. For instance, in Christmas tree creation, makers can utilize pheromone
traps to screen flight movement times of the Nantucket Pine tip moth. Since they don't Kill
bugs, pheromones are false pesticides.ons of vermin.

MANAGEMENT TACTICS

Consider the economic, toxicological (worker safety, phytotoxic potential and pesticide
residue) and environmental effects of all control options. When pesticides are necessary,
select the least toxic, most target-specific, most effective and affordable material possible.

Types of Control:

. Cultural

Great horticultural practices establish the principal line of guard against bother issues. Select
legitimate destinations for developing plants. Plants are better and better ready to endure bugs
when they are shielded from sun burning and given great developing circumstances. The
utilization of slow-discharge manures at ideal rates and legitimate watering practices can
make plants less alluring to bugs. Weed control in and around creation regions disposes of

substitute host plants for bugs.

Physical

© Associated Asia Research Foundation (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 124



Bug pervasions can be truly controlled with light, moistness and temperature. In inside
plantings, light amount and quality influence plant wellbeing and impact bother populaces
and their harm. In contrast to customary lights, yellow "bug" lights utilized around evening
time around plants won't draw in bugs, for example, moths, crickets and June creepy
crawlies. Temperature and mugginess are significant, albeit not controllable 100% of the
time. In nurseries and interiorscapes, these elements can in some cases be controlled to
diminish bother endurance or work on the outcome of normal adversary discharges. Gadgets
which utilize sound for bug concealment have not been demonstrated to be powerful.
Mechanical

Mechanical techniques for bother concealment and prohibition can be useful.

. Screens. Screens can reject plant bothers from the nursery. Bug rejection evaluates are
sold with guidelines for appropriate use. Whenever they are set before admission fan vents,
be mindful so as not to diminish wind stream. Legitimate support of prohibition gadgets is
fundamental.

. High strain water splashes. Gadgets that produce high strain water splashes can
successfully oust bug parasites and a few aphids from have plants.

. Catching. Light snares, yellow tacky snares and tacky surfaced pheromone traps draw
in and Kill specific bug bothers. Nonetheless, they don't give outright control. These gadgets
are best used to screen bug populace densities over the long run and to early recognize
pervasions. They additionally can be utilized to assess the effect of the executives rehearses.

. For best outcomes: a) utilization a similar brand of tacky snare all through the
checking time frame so you can report a precise image of relative bug populace densities; b)
change traps week by week and count bothers per card or per region (i.e., bugs per square
inch of card); c) in nurseries, utilize one snare for each 10,000 square feet and spot them
something like 150 feet separated; and d) hang traps simply over the plant shade over the
focal point of the yield, and furthermore in entryways and close to vents.

Biological

The expression "organic control™ alludes to the utilization of normal adversaries to smother
bugs. Organic control strategies incorporate the protection, expansion and importation of
normal foes. Natural control is an ecologically protected technique and is an ideal reason for
some incorporated irritation the executives programs.

. Importation. Numerous bugs are colorful and have no normal adversaries in Texas.
Rejoining bugs with their regular foes might give the most sensational and practical

technique for smothering them. Importation of such regular foes is called traditional organic
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control. The quest for extraordinary useful living beings that have some control over genuine
plant bothers in Texas is a significant mission of natural control researchers in the
Department of Entomology at Texas A&M University.

. Protection. Pesticides Kill helpful hunters, parasites and microorganisms as well as
irritations. They can cause flare-ups of optional bugs, or quick resurgence of nuisances, that
were at first smothered. Utilizing nonchemical control strategies, or pesticides that kill just
the objective vermin, safeguards regular adversaries. A few effectively seen hunters are
insects, lacewings, woman scarabs, ground creepy crawlies, wander insects, syrphid flies,
bloom flies, drift flies, genuine bugs (counting minute privateer bugs, enormous looked at
bugs and maid bugs), ruthless vermin and even fire subterranean insects. Notwithstanding,
numerous significant regular foes are seldom seen, like parasitic wasps and flies (in excess of
8,500 species), nematodes, and pathogenic microbes and organisms.

. Expansion. Normal adversaries can be delivered at the same time or over the long
haul to smother nuisances or keep their numbers low. Likewise, the climate can be improved
to incline toward regular foes. Arrivals of regular adversaries for controlling specific
nuisances can be exceptionally successful in nurseries and interiorscapes, for example, the
two-spotted bug constrained by predacious bug discharges. Outside discharges are impacted
by eccentric ecological circumstances. Moreover, in the event that a subsequent bug is
unaffected by the delivered living being, pesticides used to control the subsequent nuisance
frequently take out the normal foe of the main irritation. Explicit suggestions for Texas are as
yet being created.

. The use of microorganisms in a way like regular pesticides is a kind of expansion.
These items are alluded to as "microbial bug sprays.” Several items accessible contain
assortments of the bacterium Bacillus thuringiensis, which controls specific caterpillars,
creepy crawlies and flies, however doesn't influence different arthropods. Microbial bug
sprays are somewhat sluggish acting and are best assuming that applied when nuisance
numbers are low and vermin are in beginning phases of improvement.

Chemical

The term pesticide can be characterized as anything that kills bugs. This would incorporate
synthetics, biologicals, or even your shoe.

Expansive range Broad range insect sprays kill a wide assortment of bugs, as a rule by
influencing a framework normal to all, like the sensory system. These “expansive range"

pesticides are universally useful executioners utilized when a few sorts of bugs are an issue.
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Instances of wide range insect poisons incorporate pyrethroids and those containing acephate,
chlorpyrifos, diazinon and carbaryl.

Target-explicit Target-explicit, or limited range, insect poisons are substantially more specific
to specific vermin or gatherings of nuisances. Utilize these insect poisons when you wish to
kill just a single bug bother and not other useful bugs. For instance, chitin inhibitors influence
bugs just at specific stages in the advancement of their exoskeleton. Development controllers
are considerably more unambiguous. They influence just bugs that have specific chemicals.
Chitin union inhibitors slow down the development and shedding of juvenile bugs. Chitin is
the essential primary substance in a bug's body divider. A juvenile bug treated with a chitin
inhibitor passes on the following time it attempts to shed. A model is cyromazine-containing
items which just influence specific fly hatchlings.

Bug development controllers or IGRs imitate a bug's regular adolescent chemical. They
impede specific typical cycles and keep youthful bugs from becoming conceptive grown-ups.
Development controllers act gradually. Their belongings incorporate unusual shedding,
wound wings, loss of mating conduct and in some cases passing to undeveloped organisms in
eggs. Since IGRs assault a development cycle observed uniquely in bugs, there is an
extraordinary edge of wellbeing for people and different vertebrates. A model is kinoprene-
containing items which influence principally sucking bugs.

Momentary versus lingering Pesticides likewise shift in how long they last. Some separate
rapidly into nontoxic results. These momentary synthetic compounds are best when the
vermin won't return and when long haul openness could harm nontarget plants or creatures.
For instance, momentary insect sprays frequently are utilized in homes and abodes where
individuals and homegrown creatures may be uncovered. Instances of short excessively
dynamic items are those containing insecticidal cleanser, pyrethrins or resmethrin.

Different pesticides stay dynamic executioners for quite a while. These lingering synthetic
substances are extremely helpful for a tenacious vermin issue, on the off chance that pre-
owned where they won't turn into a natural or wellbeing danger. Instances of extended
excessively dynamic items are those containing pyrethroids, chlorpyrifos or imidacloprid.
Miticides are synthetic substances that control vermin (minuscule insect like creatures). The
synthetic substances generally should contact the parasites to work. These creatures are so
various and little that you should accept incredible consideration to totally cover the region
where they reside. Miticides and insect poisons are comparative and a few items influence the

two gatherings. Instances of explicit miticides incorporate items containing avermectins.
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Fungicides control the growths that cause forms, decays and plant sicknesses. They are best
utilized as preventive medicines instead of a healing medicines. All fungicides work on
contact. Most are splashed over an enormous surface region to straightforwardly hit each
parasite. A few fungicides are fundamental. These are taken care of or infused into the plant
to be safeguarded. The compound then, at that point, moves all through the plant, killing the
parasites.

There are two kinds of fungicides: protectants and eradicants. Protectants forestall plant
ilinesses and eradicants fix them.

. Protectants. Fungicides utilized as protectants are comparable in reason to
inoculations for people. You apply them before illness begins. This is extremely helpful when
a specific sickness or gathering of infections is probably going to happen many years. For
instance, protectants frequently are utilized as a normal insurance on products of the soil
crops.

. Most protectant fungicides are "fungistatic”. This implies they forestall or hinder
parasitic development. Once the fungistatic activity stops, the objective growth might
develop once more or produce spores. You might need to apply fungicide routinely to keep
up with infection security.

. Eradicants. Eradicants are like penicillin and different anti-toxins that fix human
illnesses. They are more uncommon than protectants on the grounds that growth is difficult to
annihilate after it taints a plant. Eradicants frequently are utilized when protectants are
inaccessible, excessively costly or applied past the point of no return, or when a sickness
shows up suddenly. For instance, orchardists use eradicants to battle sicknesses, for example,
walnut scab.

. Nematicides. Nematicides are synthetics that kill nematodes. Nematodes are little
hair-like worms, the majority of which live in the dirt and feed on plant roots. Soil fumigants
have some control over nematodes in the dirt. In any case, a couple of contact bug sprays and
fungicides additionally function admirably against these little worms.

. Molluscicides. Molluscicides control snails and slugs. Generally the synthetics should
be eaten by the irritation to work. Draws frequently are utilized to draw in and kill snails or
slugs in an objective region.

The warm, muggy circumstances and plentiful food in a nursery give an astounding, stable
climate for bother improvement. Frequently, the normal adversaries that effectively monitor

bugs outside are absent in the nursery. Thus, bother circumstances frequently create in this
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indoor climate more quickly and with more prominent seriousness than outside. Bug issues
can be constant except if perceived and revised.

Effective control of bug bothers on nursery vegetables and ornamentals relies upon a few
elements. Legitimate social practices can limit the opportunity for inception and development
of invasions. Early discovery and determination are keys to nursery bug the board, as well as
the appropriate decision and utilization of pesticides when they are required. The irritations
that assault plants created under regular nursery rehearses additionally pervade plants
delivered in float frameworks. Float frameworks are particularly inclined to issues with
organism gnats, shore flies and bloodworms.

A few nursery bugs can send infections to the plants which are many times more genuine
than the taking care of injury that the bug causes. These bug "vectors" incorporate a few
aphids, leafhoppers, thrips and whiteflies. In these occurrences, the infections should be
overseen through early bug control.

Greenhouse Pesticide Safety

While pesticides are significant apparatuses utilized in overseeing nursery bugs, their
utilization in encased spaces builds the potential for specialist openness during and after
application. PAT-4, Greenhouse Pesticides and Pesticide Safety, contains data on broad
precautionary measures required while involving pesticides in the nursery, fitting security
hardware, alignment and application, as well as unambiguous data on pesticides enrolled for
nursery use. PAT-4 is accessible at your province Cooperative Extension Service office.

Common Greenhouse Insects and Related Pests

Since greenhouse conditions permit fast improvement of vermin populaces, early discovery
and conclusion of nuisance bugs are important to pursue control choices before the issue goes
crazy and you experience monetary misfortune. A few normal and significant nursery vermin
to save a nearby watch for are aphids, parasite gnats, thrips, whiteflies, caterpillars,

leafminers, mealybugs, bugs, slugs and snails.

Aphid Cornicles

Aphids or plant lice are little, delicate bodied, languid bugs that bunch in provinces on the
leaves and stems of the host plants. They are sucking bugs that embed their bills into a leaf or
stem to extricate plant sap. They are typically found on and under the most youthful leaves,
and, as a general rule, really like to benefit from delicate, youthful development.

Aphids are the main bugs that have a couple of cornicles, or tubes that look like exhaust
pipes, on their midsection.
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Aphids increase quickly. In nurseries, every one is a female fit for giving live birth to girls in
around seven days after its own introduction to the world. These abiogenetically replicating
female aphids might be winged or wingless. Grown-up aphids can bring forth six to ten
youthful each day over their 20-to 30-day life length. Huge populaces can develop in a
somewhat brief period.

Taking care of by aphids can make leaves or stems twist or pucker; this leaf mutilation
frequently safeguards the aphids from contact insect poisons. A large part of the sap they
suck from the plant goes through their bodies and is dropped on the leaves as "honeydew."
Ants, which feed on honeydew, are many times found in relationship with aphid pervasions.
Dark dingy form frequently creates on leaves with honeydew.

Aphids can likewise communicate genuine viral illnesses. Dealing with these sicknesses for
the most part requires control of the bug that sends the infection. Aphid invasions for the
most part start with winged people entering the nursery through openings.

Insect poison applications to control aphids frequently should be rehashed to oversee
pervasions. Normally a few applications dispersed at three-to seven-day stretches, contingent
upon the seriousness of a pervasion, are essential. Bug spray items should be substituted for
aphid control to postpone improvement of obstruction.

Assuming you notice aphids that seem tan or unseemly comparative with different aphids,
they might be parasitized aphids known as "mummies.” These normally happening wasp
parasites so essential to aphid control are more modest than aphids. At the point when these
parasites arise, they cut a circular opening in the upper piece of the midsection of the dead
aphid and start to look for their prey.

Fungus Gnats, Shore Flies and Bloodworms

The high dampness and soggy natural developing media in nurseries give an incredible
rearing region to a few kinds of gnats. These bugs are plentiful outside where they can raise
in essentially any gathering of standing water that remaining parts set up for a long time.
Parasite Gnats

Parasite gnat hatchlings can be not kidding vermin of a few nursery plants. The hatchlings of
most species are scroungers, benefiting from rotting natural matter in the dirt. Nonetheless,
hatchlings of certain species will benefit from root hairs, enter the roots or even assault the
crown or stem of the plant. Plants pervaded with parasite gnats by and large need force and
may start to shrink. Grown-ups are much of the time noticed running on the foliage or

medium before injury brought about by the hatchlings becomes obvious.
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Parasite gnats are little (1/8 inch) dark flies with relatively lengthy legs and radio wires, small
heads and one sets of clear wings. Females lay small strips of yellowish-white eggs in
developing media that portal in four days or less. The reasonable hatchlings are legless and
have zits.

Hatchlings mature underground in around 14 days and pupate close to the outer layer of the
medium. They build a pupal case made of soil garbage. Grown-ups live somewhere around
seven days. Under nursery conditions, around 20-25 days are expected to finish an age.
Hatchlings are fairly gregarious and are found in groups in the dirt.

Shore Flies

Shore flies are gnat-like bugs like parasite gnats. They contrast in having short radio wires,
red eyes and heavier dim bodies. A couple of smoky wings with a few clear spots should be
visible while checking the bug out. They are great fliers and should be visible laying on
practically any surface in the nursery. They look like winged aphids, yet aphids have two sets
of wings and the particular, tube-like cornicles on the mid-region.

Their life cycle is like that of the organism gnat. The yellow to brown hatchlings, which
might ultimately depend on 1/4-inch long, contrast in having no obvious head. Both
hatchlings and grown-ups feed for the most part on green growth developing on media,
floors, seats or pots. They seldom harm plant tissue, however the portable grown-ups may
spread soil microbes inside the nursery.

Bloodworms

Bloodworms are the striking red "worms" that might be seen wriggling in float plant water.
These long, barrel shaped hatchlings are like growth gnat hatchlings in lacking legs and
having an unmistakable earthy colored head. The red is because of the presence of
hemoglobin, a similar oxygen-conveying material present in human blood. The presence of
hemoglobin permits this bug to create in water with an extremely low oxygen content.
Bloodworms are normal in stale water, creature water tanks and different collections of
standing water. These bugs are direct relations of the mosquito, however the grown-ups don't
have sucking mouthparts and are not blood feeders. The hatchlings have biting mouthparts
and for the most part feed on green growth or other natural matter in the water. They might
be found in plant roots that develop through the bottoms of float plate yet evidently don't
cause critical injury.

While organism gnats and shore flies live in "extremely wet" circumstances, bloodworms for

the most part live completely in water. Taking out standing puddles around the area and
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keeping to a base how much uncovered water surface in the float bed will decrease the
presence of these bugs.

Staying away from inordinate watering to lessen dampness in developing media will assist
with controlling these irritations since they require high dampness. Exceptionally natural soils
and preparing combinations containing peat are alluring to egg-laying parasite gnats. Showers
or douses containing Bacilliusthuringiensis Serotype H-14 (Gnatrol) can be utilized to control
organism gnat hatchlings on ornamentals and nursery plantings in the nursery. This treatment
isn't successful against shore flies.

Thrips

Thrips are small, slim bugs around 1/25-inch long. They range in variety from light brown to
dark. They have four wings, each bordered with a column of long hairs, that are held level
over their back. Plant-taking care of thrips cause financial harm when they invade the
blossoms, buds and youthful products of a harvest.

Thrips feed by grating the plant surface and sucking up the radiating sap. Vigorously
pervaded leaves have a mottled or gleaming appearance. Female thrips embed eggs into cuts
in the leaf. Eggs hatch in two to seven days. Sprites feed similar as grown-ups and shed
multiple times during improvement. They are inert during the last nymphal stage prior to
turning into a grown-up.

Winged grown-ups are conveyed into the nursery on sullied plant material, or they fly in
throughout the late spring and keep on rearing all through the colder time of year.
Forestalling pervasions using screens on ventilators, reviewing new material entering the
nursery and controlling weeds in the nursery will assist with overseeing thrips.

A few animal groups happen in nurseries. Thrips assault a wide scope of plants in the
nursery. Profoundly powerless hosts incorporate azalea, calla lily, croton, cyclamen,
cucumber, fuchsia, ivy and rose. Different thrip species likewise communicate plant illnesses.
The most genuine are the western blossom thrips and onion thrips, which are vectors of
tomato spotted shrink infection or impatiens necrotic spot infection. This infection goes after
a wide assortment of plants.

Greenhouse and Sweet Potato Whiteflies

Whiteflies are not kidding nuisances in the nursery and are many times seen on fuchsias,
poinsettias, cucumbers, lettuce and tomatoes. Through standard observing, these favored
hosts can be utilized as marker "plants,” making nursery supervisors aware of the main

indications of whitefly pervasions. These fine white bugs, around 1/12 inch long, shudder
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from the undersides of leaves when the plants are upset. The lower surface of the leaves
might be invaded with all life phases of whiteflies.

Whitefly and Larva

The female of these sap-sucking bugs may lay 150 eggs at the pace of 25 every day. The
recently arisen crawler moves just a brief distance prior to settling down to take care of. After
three larval sheds, the pupal stage is shaped, from which the grown-up arises. The whole life
cycle requires 21-36 days, contingent upon the nursery climate.

The nursery and yam whiteflies are comparative apparently however vary in their science and
control. Both whitefly species foster totally on the undersides of leaves. Their life cycle might
be pretty much as short as 20 to 25 days.

The yam whitefly has a more extensive host range, higher conceptive potential, more
grounded protection from insect sprays and an effectively phytotoxic compound framework.
This whitefly is a vector of gemini infections in tomatoes. Control of these infections depends
on legitimate sterilization and control of the whitefly vectors.

Bug sprays used to control grown-up whiteflies are normally insufficient against immatures.
Since grown-up whiteflies frequently keep on arising after these applications, insect poisons
used to control grown-ups should be applied often, a few times with three-to four-day spans
between splashes, to control pervasions. Development controllers used to control youthful
stages can be applied less much of the time, at seven-to 14-day stretches as the need should
arise, to control pervasions.

A small parasitic wasp, Encarsiaformosa, goes after the larval phase of whiteflies and in some
cases happens normally in nurseries. While they are not valuable in controlling weighty
whitefly pervasions, they can be utilized effectively against early invasions under conditions
that favor their improvement over the advancement of whiteflies (64°-80°F).

After the parasitized hatchlings bite the dust and become dark, a parasite wasp will arise and
proceed with the useful interaction. Try not to discard pruned departs without checking them
for dark hatchlings containing parasites. Leave these under plants for around multi week until
wasps have arisen.

This valuable bug is entirely vulnerable to insect sprays. It is more compelling in controlling
nursery whitefly than yam whitefly. It tends to be bought industrially and presented at
stretches when whiteflies are first noticed. See ENTFact-125, Vendors of Beneficial

Organisms in North America, for more data.

Cutworms, Armyworms, Loopers and Other Caterpillars
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All caterpillars are the immature stages of moths. They chew on leaves, stems and fruits of
many kinds of plants. Infestations may begin when moths enter through ventilators or when
infested plants are brought into the greenhouse. Cutworms can be serious pests of younger
plants. They hide during the day in soil or mulch and feed on the plants at night.

Cutworm larva (left) and Cabbage looper (right)

The cabbage looper can be a vermin of nursery crops, particularly lettuce. It very well may be
recognized by its light green tone, three sets of prolegs (little plump knocks on the underside
of the midsection) and circling development (bringing the back of its body up to the front legs
prior to pushing the front legs ahead) like that of measuringworms. While observing for these
bugs, search for cut plants or leaves with enormous segments eliminated. Showers containing
Bacilliusthuringiensis are viable against these bugs.

Leafminers

Leafminers are hatchlings of little flies. They harm plants by taking care of between the upper
and lower surface of the leaf. Harmed regions are light in variety and thin and winding. They
expansion in width as the hatchling develops. At the point when completely developed, the
hatchling might pupate in the leaf tissue or rise out of the leaf and tumble to the gound to
pupate. Every female fly will lay from 50 to 100 eggs by embedding them into pits made in
the leaf surface. Since the harming phases of the bugs happen completely inside the leaf,
control with contact bug sprays is ineffectual once the harm shows up. Pervasions can be kept
away from using great social practices, hand expulsion and removal of pervaded leaves and
utilization of synthetic controls when fundamental.

Mealybugs

Mealy bugs are little, delicate bodied bugs which, similar to aphids, feed on plant sap. These
bugs are thickly covered with coarse or waxy discharges which give some insurance from
contact insect sprays. A few animal categories lay eggs; others bring forth live youthful. Like
aphids, mealybugs frequently produce a lot of honeydew that outcomes in dirty form on
leaves and other plant parts.

Mealybugs might swarm practically any piece of the plant. A wide assortment of plants in the
nursery are defenseless to mealybugs, however they are many times seen first on crotons,
hoyas and bamboo palms. Insects, which gather honeydew as food, are in many cases found
in relationship with mealybug invasions.

Mites
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Mites are sap-sucking pests which attack a wide range of greenhouse plants. Two species, the
two-spotted spider mite and the cyclamen mite, can cause serious and persistent problems.
These mites feed by piercing tissue with their mouthparts and sucking out cell contents.
Two-spotted Spider Mite

Two-spotted bug vermin are light to dull green with two particular dark spots on the mid-
region. Eggs are round and clear when initially laid. In the wake of bring forth, the hatchling
has three sets of legs, however later stages will have four sets. Guys are more modest with
additional sharp midsections than females. Weighty invasions of the two-spotted insect bug
produce fine webbing which might cover the whole plant.

For the most part they feed on the undersides of leaves, giving the upper leaf surface a dotted
or mottled appearance. Leaves of vermin swarmed plants might become yellow and
evaporate, and plants might lose power and pass on when invasions are extreme. Females can
lay 200 eggs, and during blistering, dry climate the existence cycle might be finished in seven
days. Marigolds, crotons, chrysanthemums, roses, impatiens, parlor palms, bamboo palms
and ivy geraniums are profoundly defenseless to two-spotted insect parasites and can be
utilized as marker plants to make supervisors aware of invasions.

Cyclamen vermin are minute, circular, hazy, greenish bugs. These vermin flourish when the
temperature is around 60°F and can finish their life cycle in around fourteen days. African
violets, cyclamen, dahlia, gloxinia and New Guinea impatiens are exceptionally vulnerable to
cyclamen parasites and can be utilized as pointer plants to caution nursery directors.
Contingent upon the kind of plant went after, cyclamen vermin might invade the whole plant
or be concentrated around the buds. Invaded leaves become misshaped and frequently twist
internal; foliage might become hazier than that of solid leaves. In view of their little size,
pervasions frequently go undetected until the harm is serious. Normally it is the idea of the
injury, not simply the vermin, that makes nursery supervisors aware of cyclamen bug
pervasions.

Bugs can undoubtedly be moved to invaded plants on dress, so consistently look at pervaded
seats and other problem areas last during nursery assessments. Frequently, it is smarter to
dispose of invaded plants than to endeavor to control the issue with pesticides. In the event
that control is endeavored, separate the pervaded plants to lessen possible spread.

Protection from pesticides has expanded the trouble of controlling these vermin. Since
parasites fundamentally happen on the undersides of leaves, uses of contact miticides ought
to be aimed at both the lower and upper leaf surfaces. Parasite eggs are impervious to certain
insect sprays, so rehashed applications are in many cases important to control invasions. A
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few applications dispersed five days separated might be important. Miticides with various
methods of activity should be substituted, so various items are utilized to control each
resulting bug age.

A few types of parasite hunters are industrially accessible. These are normally delivered
when vermin initially show up and ought to be equally scattered all through the nursery.
Assuming parasite invasions are weighty, think about splashing with an insecticidal cleanser
prior to delivering hunter vermin. Choice of the appropriate savage parasite species will rely
upon nursery temperatures and stickiness. Assuming savage parasites are utilized, early
delivery at the earliest hint of bug invasion is basic. Not at all like a miticide, ruthless
parasites will set aside some margin to control pervasions. See ENTFact-125, Vendors of
Beneficial Organisms in North America, for a rundown of savage parasites and providers.

Slugs and Snails

Slugs and snails can become nursery bugs when the stickiness is high. Slugs are meaty,
disgusting creatures that feed primarily around evening time. They lean toward cool, sodden
concealing spots during the day. Slugs scratch on leaves, stems, blossoms and roots. They
produce openings in the leaves or simply scar the leaf surface. Little seedlings are particularly
defenseless against these animals. Gleaming ooze trails are proof of snail and slug invasions.
Sterilization is significant for slug control. Keep the nursery liberated from plant flotsam and
jetsam (leaves, pulled weeds, and so on), old loads up, blocks or stones that give cool, sodden
concealing spots for slugs. Obstructions of diatomaceous earth, lime, sawdust, copper
stripping and salt-implanted plastic strips can be utilized around seats. Metaldehyde or
mesurol lure pellets can be conveyed underneath the seats in nurseries for slug and snail
control on ornamentals. Try not to permit pellets to interact with plants.

General Strategies for Insect and Mite Management

Cultural Controls are Essential

Nuisances are for the most part brought into the nursery on new plant material. Others might
enter the nursery in the late spring when the ventilators are open. Many can endure brief
timeframes between reap or establish evacuation and creation of the following harvest. Social
controls are the essential protection against bug invasions.

The accompanying social practices will assist with forestalling irritation invasions:

1. Inspect new plants completely to forestall the unintentional presentation of nuisances
into the nursery.

2. Keep entryways, screens and ventilators in decent shape.
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3. Use spotless or sterile soils or ground media. Clean or sanitize instruments, pads and
other hardware.

4. Maintain a clean, firmly cut region around the nursery to diminish intrusion by
bothers that create in weeds outside.

5. Eliminate pools of standing water on floors. Algal and greenery development there
can be wellsprings of growth gnat and shore fly issues.

6. Dispose of waste, sheets and old plant trash nearby.

7. Remove all plants and any plant garbage, clean the nursery completely after every

creation cycle.

8. If conceivable, permit the nursery to freeze in winter to wipe out delicate bugs like
whiteflies.
9. Avoid overwatering and elevate great ventilation to limit wet regions helpful for fly

reproducing.

10.  Avoid wearing yellow apparel which is alluring to numerous bug bothers.

11. Maintain a sans weed nursery consistently.

12. Eliminate pervasions by disposing of or eliminating intensely invaded plants.
Monitoring

Early location and conclusion of irritation invasions will permit you to pursue bug control
choices before the issue goes crazy. It is great practice to make week by week reviews of
plants in all segments of the nursery. While checking, select plants with the goal that they
address the various species in the nursery. Give specific consideration to plants close to
ventilators, entryways and fans. Something like 1% of the plants should be analyzed on each
observing visit in the nursery.

Bug observing gadgets ought to be utilized in the nursery. Yellow tacky cards (PT Insect
Monitoring and Trapping System, Whitmire, St. Louis, MO) are profoundly alluring to
winged aphids, leafminer grown-ups, whiteflies, leafhoppers, thrips (blue cards can likewise
be utilized with thrips), different flies and different bugs. White tacky cards can be utilized to
recognize growth gnat grown-ups. These can be utilized to make you aware of the presence
of a nuisance and recognize problem areas in the nursery. One to three cards for every 1000
square feet in the nursery is suggested. Cards ought to be changed week after week.
Normally, these tacky cards are suspended upward over the highest points of the plants. They
can be joined to sticks or held tight string. On the off chance that you can't recognize a caught

bug, contact your region Extension specialist for help.
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Mass catching items, for example, tacky tapes are likewise accessible for the board of thrips,
whiteflies, leafminers and organism gnats. While tacky cards are basically utilized just to
make you aware of bug invasions, mass catching instruments are utilized to decrease and
oversee bug pervasions. Mass catching depends on utilizing sufficient surface region of the
appealing tacky tapes to catch and diminish bother numbers. Care ought to be taken to
continue observing and catching items dry and liberated from garbage. This will keep up with
adequacy of the snares.

Biological Control Agents

Regular foes are economically accessible for control of a few nursery bugs. For a posting of
sources, see ENT-53, Vendors of Beneficial Organisms in North America.
Levels of bug control acquired with helpful creatures will fluctuate extraordinarily relying

upon various elements, including:

. types of irritation included

. types of regular foe utilized

. timing of arrival of normal adversary comparative with bug development and yield
improvement

. quantities of beneficials delivered

. nursery temperature and scope of variance

. season

. state of the beneficials at discharge

. pesticide use when arrival of beneficials.

Organic control for the most part calls for more investment than pesticides to manage an
irritation populace. Regular foes expect time to scatter from discharge destinations and to
look for prey or has. Suitable regular adversaries ought to be delivered when the vermin is
identified in the nursery.

Regular adversaries don't give adequately fast control of irritations that are as of now causing
genuine misfortunes, and they won't for the most part destroy a pervasion. In certain cases,
utilizing an insecticidal cleanser or other non-lingering insect poison is prescribed to diminish
the invasion prior to delivering the normal adversaries. Information on bug science and
observing of vermin populaces are basic to deciding when to make discharges.

Nursery chiefs ought to stay away from pointless insect poison/miticide applications when
arrival of normal adversaries. If insect spray/miticide medicines are required, limit medicines

to bother "problem areas" to try not to treat the whole nursery. Utilize a particular, short
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remaining pesticide if conceivable. For instance, Bacilliusthuringiensis (Bt) items can be
utilized to control caterpillars without damage to regular foes in the nursery.

Pesticide Management

Greenhouse administrators need to augment the viability of insect sprays and miticides. To
give satisfactory control, a pesticide should be applied at the appropriate rate, when the
irritation is available. Inclusion and adequate strain are expected to infiltrate thick foliage and
arrive at the objective nuisance. This is particularly significant for sucking bugs that swarm
the lower surface of leaves. More established, lower leaves can be eliminated to open the
shade of certain harvests to increment splash inclusion. Insect spray or miticide applications
should now and again be rehashed habitually to keep a bug at adequate levels.

It is critical to Time of pesticide applications. A few nuisances are defenseless against
pesticides just at specific stages in their day to day existence cycle. For whitefly the board,
start control gauges early. Assuming that control activity is deferred until a wealth of grown-
up whiteflies should be visible, then, at that point, various eggs and juvenile stages, which are
more challenging to control, are normally present.

With a set number of pesticides accessible for nursery use, it is generally a worry that
irritations might foster protection from pesticides. Administrators ought to turn among
various pesticides for progressive applications while controlling explicit vermin. Turns
should incorporate pesticides having a place with various substance classes that utilization
various methods of activity to control the nuisances. This will forestall, or if nothing else
delay, the advancement of protection from a specific pesticide.

To help pesticide applications, establishes that are every now and again swarmed by a similar
vermin and can be legitimately showered with a similar material ought to be gathered
together. This will lessen the potential for misapplications to unlabelled yields. Moreover,
moving invaded material through the nursery can spread a pervasion to different regions.
Bother the executives is a fundamental piece of any nursery activity. Bugs can incorporate
weeds, nematodes, green growth, bugs, insects, illnesses, or any undesirable life form that
straightforwardly or in a roundabout way harms plants. Numerous nurseries utilize Integrated
Pest Management (IPM) methodologies to deal with their nuisance issues.

IPM can be characterized as a precise way to deal with overseeing bugs that spotlights on
long haul counteraction or concealment with insignificant effect on human wellbeing, the
climate, and non-target creatures.

An IPM Program comprises of:

1. Monitoring
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Identification of Pest Problems
Control Methods

Biological Control

Chemical Control

Cultural Control/Sanitation
Mechanical Control

A O O O O W N

Evaluation
Numerous cultivators use IPM in the administration of their nurseries on a continuous
premise. This module will acquaint you with Cornell's way to deal with IPM. Different

models include:

. College of Vermont's IPM methodology.
. IPM Notes from Cornell and Rutgers

. New York State IPM Program

. College of Illinois

|. Basics of Integrated Pest Management

Threshold tolerance determines the point at which damage and reduced yield will occur if no
action is taken. Growers have thresholds that they have learned through experience or from
scientific research. The greenhouse grower must determine how much damage can be
tolerated before taking action. The decision made must take into account effects on the
environment.

1. Monitoring (Scouting) and Assessing

Monitoring, or scouting, refers to the visual assessment of potential or actual pest
infestations. IPM requires a thorough and daily assessement of greenhouse plants and their
overall appearance. Records of the scouting and assessment (scouting forms) are required and
familiarity with the signs and habits of potential greenhouse pests is the key to management
and prevention.

2. ldentification of Pest Problems

A greenhouse pest is whatever harms the harvest or nursery structure, contends with the yield
for food or water, or spreads illness. There are various sorts:

1. Bugs and insects

. Can create issues in nursery plants by eating or settling in plant parts. Nursery bugs
are not generally noticeable so it is essential to realize what signs to search for. Substantially
more data is accessible on bugs.

2. llInesses
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. Parasites

. Microorganisms
. Infections
. Phytoplasmas

An extremely short rundown of sicknesses is introduced here, however for more itemized
data on plant microorganisms go to Cornell University's On-Line Glossary of Technical
Terms in Plant Pathology.

3. Ecological Conditions

. An excessive amount of water

. Too little water

. Supplement inadequacies and phytotoxicities
. An excess of light

. Excessively minimal light

A rundown of ecological circumstances and the side effects they produce is a helpful
apparatus in the nursery.

4.Weeds

. Weeds can out-contend nursery supplements it being developed to cause lacks in the
yield. Weeds can likewise draw in bothers. A few instances of normal nursery weeds are:

0 creeping woodsorrel (Oxalis corniculata)

0 prostrate spurge (Euphorbia humistrata)

5.Nematodes

. Likewise called eel or wire worms, nematodes bore into roots causing enlarged and
tied roots. One model is root hitch nematode (Meloidogynejavanica).

6. Green growth

. Green growth is viewed as a nursery bother despite the fact that plants are not
straightforwardly impacted by the presence of it. It is fundamentally a peril to those working
in the nursery.

7. Slugs and Snails

. These mollusks bite on youthful plant parts and delicate tissues. Like green growth,
they leave ooze trails that can be unsafe.

3. Control Methods

Once a greenhouse has been properly scouted and assessed, and pests identified, appropriate
action should be taken. This can be biological, chemical, cultural, mechanical, or a

combination of these strategies.
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. Biological control (Biocontrol) refers to the use of biological agents (plant, animal, or
microbe) to control pests and is a key strategy in a well-managed IPM program.
Biological control includes what the EPA defines as biopesticides, resistant plant varieties,
and beneficial organisms. Biological control is safer than conventional chemical control
because it allows the greenhouse grower to eliminate or minimize spraying. IPM stesses the
use of pest management strategies that have the least impact on the environment.

~Biopesticides

. EPA Office of Pesticides Program list of biocontrols (biopesticides)
~Resistant Plant Varieties

. genetically altered plants

. transgenic plants.

~Beneficial Organisms

. predatory insect
. fungus

. bacteria

. microorganism

To learn how the greenhouse manager can raise beneficial predators for the control of pests,
see Hungry, Helpful Insects Thrive on Special Fast-Food. For more information on biological
controls and predatory organisms go to Additional Resources. Remember! Biological
controls are living creatures and can be adversely affected by chemical use and certain
environmental conditions.

. Chemical Control (Pesticide) is a generic name for chemicals that are used to manage
vertebrates, arthropods, and diseases. Information about pesticide application laws and
guidelines presented in this chapter is derived from documents from the EPA's Office of
Pesticide Programs.

The EPA classifies pesticides into two categories:

~General Use

General use pesticides are relatively safe, can be used in home greenhouses and can be
purchased from a garden center, a hardware store, supermarket, etc. No special certification
or licensing is required.

~Restricted Use

A Restricted Use classification restricts a product, or its uses, to application by a certified

pesticide applicator or under the direct supervision of a certified applicator.
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There is a great deal more information you need to know to apply restricted pesticides that
are not covered in this beginner's course but would be covered in a Pesticide Certification
Training course.

. Cultural Control/Sanitation

Cultural pest management places a focus on proper environmental conditions and the care
critical to maintaining them. It includes such things as proper watering, fertilizing, potting ,
and pest management techniques. The goal of cultural pest management is the creation and
maintenance of a well-organized, sanitized greenhouse.

. Mechanical Controls

Mechanical control refers to hands-on and exclusion techniques. With hands-on techniques
the greenhouse manager becomes the tool when handpicking and destroying insect pests.
Exclusion techniques include ways to exclude or keep pests out of the greenhouse; such as
making sure doors are closed, non-essential people and "pet plants” are kept out of designated
areas, and through the introduction of barriers (screens).

4. Evaluation

Evaluation includes keeping records of all aspects of the IPM program the manager followed
including techniques used, pests identified, and so on. These records are valuable to future
management decisions.

John Kumpf on Integrated Pest Control—

"Pest management in the greenhouse often means getting down on your hands and knees to
pull weeds or check for bugs. This approach will reduce herbicide use in the greenhouse."

1l. The Label

The most important tool for the safe and efficient use of pesticides is the information
contained on the product label. Failure to follow the directions on the pesticide label can
harm people and the environment and can result in possible liabilities. Labels are legal

documents and contain the following:

. Information about the pesticide's name
. Manufacturer's name and address

. Active ingredients

. Formulation type and net contents

. Directions

. Warning or caution statements

. Misuse statement

. Hazard warnings
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. Re-entry statement
. Registration and establishment numbers (when applicable).

111. Worker Protection Standard (WPS)
Worker Protection Standard Guidelines is a set of regulations developed by the EPA for the

protection of workers from agricultural pesticides. Both general-use and restricted-use
pesticides are covered by the WPS.
IV. Notification & Signage

Laborers should be cautioned preceding application. Reliant upon the pesticide utilized, this
warning can be oral, composed or both. Coming up next is a rundown of significant

pesticide-related signs to get comfortable with:

. Post 24 hours ahead of time
. At the hour of use
. Cautioning sign

The law expects that the business advise laborers of any pesticide application in the nursery.
Signs should stay apparent, clear, and posted all through the application and confined section
span. They should be taken out in no less than 3 days after the finish of the application and
limited passage stretch, and before specialist section is allowed.

Assuming the pesticide item marking has an assertion requiring both the posting of treated
regions and oral notice to laborers, the business will likewise give oral notice of the

application to the specialist in a way that the laborer can comprehend. The admonition will

comprise of:

. Depiction and area of treated region.

. Confined passage stretch.

. Guidelines not to enter the treated region until after the confined section stretch has

passed. (EPA)

V. Ventilation

Greenhouses are structures enclosed with a nonporous covering. This makes ventilation an
important consideration when spraying pesticides.

The EPA has established regulations for greenhouse spraying that require that ventilation
continue until the air concentration is measured to be equal to or less than the inhalation

exposure level that the labeling requires to be achieved.
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If no inhalation exposure level is listed on the labeling, ventilation shall continue until after
one of the following requirements has been met.
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