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Course:
AG-FS-03.451


Forest Science 

Unit 10:
Forest and Tree Disorders 
Lesson 2:

Forest Insects

Georgia Performance Standards:
AG-FS-10-b, e, f
Academic Standards:
ELA9SV1, ELA9LSV2, SCSh2, SCSh9
National Standards: 





NRS.04.03.01.a
Objectives: 

1.
Identify specific forest insects.

2.
Recognize and describe the damage caused by certain forest insects.

3.
Describe the life cycles and habits of specific forest insects.

4.
Recommend control practices for specific forest insects.




Teaching Time:
10 days – 55 minute periods
Grades: 9-12

Essential Question: What role do forest insects play in the forest?
Unit Understandings, Themes, and Concepts:

Students will learn about the damage caused by different forest insects, as well as the life cycles and habits of these insects and how they can be controlled.
Primary Learning Goals:

Students will be able to explain how to control and avoid damage by different forest insects.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Georgia Pest Control Handbook. Current Edition. 

Forests and Forestry. Interstate Publishers, Inc. Danville, IL. 
Insects and Diseases of Trees in the South. United States Forest Service.
Forest Health Guide for Georgia Foresters, Georgia Forestry Commission
www.gfc.state.ga.us/Education/ 

Science of Forestry Management, AAVIM
Georgia Ag. Ed. Power Point: Forest_Disorders.ppt

Materials and Equipment:
Photo CD: Volumes I & II: Forest Insects and Their Damage (See area forestry teacher)

PowerPoints:

Georgia Ag Ed PowerPoint:  Identification_of_Forest_Insects.ppt
Georgia Ag Ed PowerPoint:  Insects Powerpoint.ppt
Georgia Ag Ed PowerPoint:  Forest_Disorders.ppt
Georgia AG Ed PowerPoint: Tree_Forest_Disorders_Identification.ppt
Web Resources:

Georgia Performance Standards:

AG-FS-10.  The student will identify and classify forest disorders and prescribe methods of control.

c.
Explain the most important insects and disease affect pines.


d.
Explain why outbreaks vary in size, frequency, and duration.


e.
Identify common forest insects and describe their life cycles and control.

Academic Standards:
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description.

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.

SCSh9  Students will enhance reading in all curriculum areas.

Teaching Procedure


Introduction and Mental Set
Insects make up over 90% of all existing animal species.  Over one million have been identified.  Not all forest insects are harmful.  Many are beneficial predators and parasites that feed on the harmful species.

Discussion

1.
Insect list:  The insects covered in this lesson are those that are included in the Tree and Forest Disorders event of the Forestry CDE.  They are listed in the Forestry CDE portion of the FFA Awards Manual.  They are listed here for convenience:

Insects




Ambrosia Beetles




Aphids







Bagworm




Black Turpentine Beetle



Conifer Sawflies




Cicada





Eastern Tent Caterpillar



Fall Webworm




Gypsy Moth









Hemlock Wooly Adelgid



Insect Gall





Ips Engraver Beetles



Locust Borer





Nantucket Pine Tip Moth



Orangestriped Oakworm



Pales Weevil





Pine Webworm




Scales




Southern Pine Beetle



Southern Pine Sawyer

2.        Insect descriptions:  Student notes can be located on the Curriculum        

CD under 03451, Unit 10, Student Notes.  These descriptions include the importance, identification of the insect, identification of the injury, biology and control.  The student notes were developed so that they could 
be copied and handed to the students to be placed in their notebooks. The blanks are to be filled in by the students.  Teacher notes follow this section.


3.
  Hardwood Insects (Defoliators)

  Defoliators – Many species of insects feed on the foliage of hardwood trees.  Some are host specific and others are considered general feeders. Outbreaks can be quite extensive and may last for several years.  The 


 extent of defoliation and the time of year the defoliation occurs determine 


the severity of effect on the trees.

  Defoliation that occurs just as the leaves are expanding in the spring can deplete nutrition reserves needed for tree growth.  Since leaves are the food factories for the tree, their removal early in the season delays the 


manufacture of new food.  However, defoliation occurring in mid to late 


summer is not as damaging to a tree’s health as defoliation occurring in 


the spring.  Some defoliators reach outbreak proportions periodically with 


outbreaks lasting 2-10 years.

           Eastern Tent Caterpillar, Malscosoma americanum  
  Importance — The eastern tent caterpillar is primarily an aesthetic     
  problem and has little adverse effect on the host trees. Species of the       


Genus Prunus are preferred hosts, with Black Cherry being the primary, uncultivated host.  

  Identifying the Insect - Full-grown larvae are between 2 to 21/2 inches in  

length.  Caterpillars have black heads with long, light brown body hairs.    


 The back has a light stripe, bordered on each side with yellowish-brown and black wavy lines. The sides are marked with blue and black spots. Moths have a wingspread of about 2 to 2½ inches and are yellowish-brown, with two narrow, light lines across the front wings.

  Identifying the Injury — The larvae construct a white web or tent in the  
crotch of a small branch. They consume the entire leaf, except the midrib.

  Biology — Overwintering eggs hatch about the time Black Cherry buds   


open in the spring. Young larvae begin to construct a tent and enlarge the

structure as they grow. Full-grown larvae construct tough, silken cocoons.

  Moths emerge in early summer and lay eggs in shiny, dark brown masses 

  around small twigs or branches of host trees.

  Control — Control is not normally necessary. Defoliated trees usually  


  refoliate after being attacked. Chemicals can be used to protect fruit trees, 

  or tents containing the caterpillars may be picked off and destroyed.  Bt
  (Bacillus thuringiensis) can be used on flowering trees to control young  


  caterpillars.  Bt is not harmful to pollinating bees.

   

            Fall Webworm, Hyphantria cunea 

   Importance — The fall webworm is not considered an important forest    


   pest. However, ugly webs can seriously detract from aesthetic values. 


   The preferred hosts in the South are persimmon, pecan, and sourwood.

   Identifying the Insect — The adult moth has a wingspan of 1 to 1¼ 


   inches and is snowy white, usually with dark spots on the wings. The 


   larvae are 1 to 1¼ inches long and covered with silky hairs. The color 


   varies from pale yellow to green, with a black stripe on the back and a 


   yellow stripe on each side. The pupae are found inside a gray cocoon 


   constructed of silk, frass, and debris. The eggs are small, yellow, or light 


   green, and turn gray before hatching.

   Identifying the Injury — Usually the first signs of attack are the large, 


   silken web and skeletonized leaves. The silken web usually contains 


   large numbers of caterpillars.

   Biology — The moths emerge in the spring. After mating, females lay  


   eggs in masses (400 to 500) on the undersides of host leaves. The eggs 


   hatch in approximately 2 weeks, and the larvae immediately begin to feed

   and construct webs. They enlarge the web as they continue to feed for 4 


   to 8 weeks. Then they spin a pupal cocoon in a sheltered place or in the 


   duff or soil. There are at least two generations per year in the South.

   Control — Biotic agents, and unfavorable weather take their toll of these 


   insects. Occasionally, chemical control may be necessary.

Gypsy Moth, Lymantria dispar 

   Importance — The gypsy moth, which came from France, is considered 


   one of the most important pests of red and white oaks in the Northeast.  It

   has spread southward into Virginia and is continuing to move south.  


   Favored host species are oak, apple, alder, basswood, birch, poplar, 


   sweetgum, willow, and hawthorn.  Less favored are hickory, maple, 


   cherry, cottonwood, elm, blackgum, larch, sassafras, and hornbeam.  


   Some mortality even occurs in white pine. It causes widespread 


   defoliation, resulting in reduced growth, loss of vigor, mortality, and 


   reduces aesthetic, recreational, and wildlife values. Gypsy moth larvae 


   can be a serious nuisance in urban and recreation areas.

   Identifying the Insect— Older larvae are brownish-gray, with tufts of 


   hair on each segment and a double row of five pairs of blue spots, 


   followed by six pairs of red spots, on the back.  Mature larvae are from 


   1½ to 2½ inches long.  Adult make moths are dark brown, with wavy dark 

   bands across the forewings.  Females are white and cannot fly.

   Identifying the Injury — Young larvae or caterpillars chew small holes in 

   leaves. Older larvae feed on leaf edges, consuming entire leaves except

   for the larger veins and the midribs.  The entire tree is often defoliated.

   Biology — Larvae emerge in late April or early May from overwintering 

   eggs and feed through June and into early July.  Pupation occurs in 

   sheltered places and lasts 2 weeks.  Adults emerge in July and August. 

   Females deposit egg masses (100 to 800 eggs) covered with buff-

   colored hairs, under rocks and on tree trunks, limbs, houses, picnic 

   tables, trailers, campers, mobile homes, cars, and other sheltered places.

   Control — Natural controls, including introduced insect parasites and 

   predators, virus diseases, and adverse weather conditions, help control 

   the gypsy moth.  Chemical and microbial insecticides have been used,

   primarily in urban and recreation areas, to prevent defoliation and the 

   nuisance effects of the pest.

            Orangestriped Oakworm, Anisota senatoria 

     Importance — This oakworm occur throughout the eastern United  States. 

     They are voracious feeders, and where abundant, quickly strip the trees 

     of their foliage.  Since defoliation takes place in late summer to fall,

     however, forest stands of white and red oak are generally able to

     survive with only minimal growth loss or crown dieback.  The greatest

     damage is the aesthetic impact and nuisance the caterpillars create in 

     urban areas.

   Identifying the Insect — The larvae of the orangestriped oakworm are black with eight narrow yellow stripes.   Larva are about 2 inches long and have a pair of long, curved “horns.”  The adult moths are a similar yellowish red, with a single white dot on each of the forewings.

Identifying the Injury — Young larvae feed in groups, skeletonizing the leaf. Later they consume all but the main veins and usually defoliate one branch before moving onto another.  Older larvae are less gregarious and can be found crawling on lawns and the sides of houses.

Biology —Adult moths appear in June and July and deposit clusters of several hundred eggs on the underside of leaves.  The eggs hatch within a week, and the larvae feed during July to September for 5 to 6 weeks.  The pupae overwinter in the soil. The orangestriped and spiny oakworms have only one generation per year, while the pinkstriped oakworm has two generations.

Control — Natural enemies generally prevent widespread defoliation. Chemical control may be needed for high value trees.

4.        Hardwood Insects (Piercing and Sucking Insects)


Piercing and Sucking Insects – Many different kinds of insects have 


mouth parts adapted to piercing tree tissues and sucking the contents of the plant cells.  Seedlings and saplings are the most likely to suffer severe damage if they are heavily infested with these pests.  Some trees will actually die if they are exposed to other stresses such as drought.  Others may survive but are stunted and deformed.

          Aphids
Importance — Aphids infest hardwoods and conifers throughout the United States.  They can be found almost anywhere on a tree, particularly on new growth.  Heavy infestations distort foliage, cause terminal dieback, reduce tree vitality, weaken the tree, and cause branch and crown dieback. In young trees and seedlings, mortality can occur from heavy infestations.  Aphids are usually of greatest concern in nurseries, seed orchards, and shade and ornamental trees. Honeydew and sooty mold, associated with aphids, usually mar the beauty of ornamentals.

Identifying the Insect — Aphids vary in body covering and range in size from 1/50 to ¼ inch long.  However, they are all soft-bodied insects. Most aphids are pear-shaped, with a pair of cornicles at the posterior of the abdomen.  They may be transparent, yellow, green, pink, brown, almost black, or spotted.  Some may be covered with a white woolly wax.  Some are winged, while others are not.

Identifying the Injury — Aphids feed on various parts of a tree.  Some feed on the undersides of leaves, causing stunting, curls, and folds in the leaves.  Other symptoms to look for are: leaf discoloration; dieback or “flagging” of newly formed terminals, branch ends, and new leaves; early leaf drop; and ringlike swellings or knots at nodes and buds. Trees with poor vigor or with branch and crown dieback should be examined closely for aphids.  Sooty mold and ants frequenting a tree are good indicators of an active or recent aphid attack.

Biology — Overwintering can occur in any life stage, but the most common is the adult or egg.  Eggs hatch and live births usually occur in the spring, and nymphs begin feeding on selected parts of the plant. Some aphids migrate as nymphs; others spend their life in one place. Some aphids have only one generation per year; other have several. Some aphids require alternate hosts in alternate generations.

Control — Parasites and predators are effective in controlling aphid outbreaks and maintaining low populations.  However, insecticides are often used to protect high value trees and are most effective against the nymphs.

Hemlock Wooly Adelgid, Adelges tsugae


Importance - The hemlock woolly adelgid, Adelges tsugae, has been in 


the United States since 1924. This introduced insect, believed to be a 


native of Asia, is a serious pest of eastern hemlock and Carolina hemlock. In the eastern United States, it is present from the Smoky Mountains, north to the mid-Hudson River Valley and southern New England. 

Identifying the insect – These are often confused with aphids.  White cottony sacs of the base of the needles of eastern hemlock trees are good evidence of a hemlock woolly adelgid infestation. These sacs resemble 
the tips of cotton swabs. They are present throughout the year, but are 
most prominent in early spring. 

Identifying the injury – Hemlock wooly adelgids feed on foliage, twigs, limbs and trunks.  By sucking sap from the young twigs with their long, hair like, mouthparts through the bark into the phloem, the insect retards or prevents tree growth causing needles to discolor from deep green to grayish green, and to drop prematurely. The loss of new shoots and needles seriously impairs tree health. Defoliation and tree death can occur within several years. 

 Biology - The hemlock woolly adelgid feeds during all seasons with the greatest damage occurring in the spring. It is dispersed by wind, birds and mammals.  Their life cycle is very complicated and is confounded by 
sexual and asexual hosts.
Control - Parasites and predators are effective in controlling aphid outbreaks and maintaining low populations.  However, insecticides are often used to protect high value trees and are most effective against the nymphs.

Insect Gall

Importance – Generally galls are not life threatening to trees.  Oftentimes the most drastic effects are premature leaf fall and dieback of several smaller branches.

Identifying the insect – The more common gall producers on trees are aphids, beetles, jumping plant lice, midges, mites and wasps.  Most often the gall is more readily identified than the gall producer.

Identifying the injury - Each species causes a swelling of plant tissue that is characteristic on specific plant parts such as the stem, twig, leaf or petiole.

Biology – Galls are abnormal vegetative growths on trees that result from the feeding and egg laying activities of various insects and mites.  Chemical secretions from the adults while laying eggs as well as the saliva from feeding larvae cause the plant to react abnormally.

Control – Small tree galls should be pruned and destroyed.  Leaf and twig litter around the base of the tree should be raked and disposed of.

Scales
Importance — Many different types of scales effect hardwoods and conifers throughout the United States.  A large scale population can reduce growth, weaken the tree, and cause branch or crown dieback. Scales are usually of greatest concern in nursery stock, seed orchard, and shade and ornamental trees.  Honeydew and sooty mold, associated with scales, usually mar the beauty of ornamentals.

Identifying the Insect — Scale insects vary in shape and form.  There are soft-bodied, hard-bodied, or armored scales.  They may resemble a small turtle or oyster shell or even part of the bark of the tree.  Some scales are white and very obvious; others are dull and perfectly match their host’s color.  Therefore, close examination is very important. They can range from 1/50 to 3/10 inch in length.  Scale insects can be found on any part of a tree.

Identifying the Injury — Trees with poor vigor or with branch and crown dieback should be examined closely for scales.  Scale feeding may cause some abnormal plant growth at the point of attack, such as stunting of leaf or shoot growth, leaves turning yellow or red, and branch gouting.  Other symptoms to look for are early leaf drop or dieback or “flagging” of newly formed terminals, branch ends, and new leaves.  Ringlike swellings or pits in the bark cause a rough appearance of branches.  Heavy infestations will kill trees.  Sooty mold and ants frequenting a tree are good indicators of scale infestations.

Biology — Eggs are usually produced underneath the female scale in the spring.  The eggs hatch, and the nymphs seek feeding sites.  Some nymphs migrate to different sites to overwinter; others spend their complete life in one place.  Some scales have only one generation per year; others have numerous generations.

Control — Parasites and predators are effective in controlling infestations.  However, insecticides are often used to protect high value trees and are most effective against immature scales.



          Cicadas
Importance — Are generally of little economic importance, but the egg laying of large numbers of periodical cicadas often causes serious damage to young trees.

Identifying the Insect — Adults are large insects usually 1 to 2 inches in length with large membranous wings and large compound eyes protruding from the head.  Most cicadas are large, blackish insects, often with greenish markings.

Identifying the Injury — The laying of the eggs in young twigs is readily visible.

Biology — Cicadas are common insects, but are more often heard than seen since the majority are arboreal.  Song is produced only by males, and is usually a loud (sometimes pulsating) buzz.  They appear each year in July and August; their life cycle lasts 2 to 5 or more years, but the broods overlap and adults are present each year.  Eggs are laid in twigs, which usually die and break off; nymphs live in the ground and feed on roots. Nymphs are stout-bodied, brownish, with expanded front tibiae; they usually crawl up on a tree trunk for their molt to the adult.

Control — Not usually necessary.


5.
Conifer Insects (Defoliators)

          Bagworm, Thyridopteryx ephemeraeformis
Importance —Bagworms are one of the most important pests of evergreen ornamentals in the South.  Arborvitae and juniper are particularly susceptible.  If infestations are heavy enough, they will strip evergreen shrubs of their foliage and cause branch dieback or death. Some hardwood species – such as maple, oak, dogwood, and willow – also are attacked, but rarely are they damaged as severely as conifers. 

Identifying the Insect — Bagworms are larvae and are rarely seen outside the bags they construct.  The wingless female moth is grub-like and remains inside this tough, silken bag her entire life.  Males are nimble fliers, and in the fall can be seen circling around infested trees in search of a mate.

Identifying the Injury — Bagworms consume the entire needle or leaf, leaving only the needle sheath or mid-rib.  They usually feed on one branch at a time.  An indication of damage is the presence of bags suspended from twigs and branches.

Biology — Bagworms overwinter as eggs, inside the bag that contained the female.  In the spring, the eggs hatch and the larvae crawl out in search of food.  By using silk and bits of needles, bar, or twigs, they construct a bag around themselves.  When fully grown, the bags are between 1½ to 2½ inches in length and the larvae permanently suspend their bags from twigs and pupate.  In the fall, the male moth emerges, flies to a female’s bag, and mates.  The female lays between 500 and 1,000 eggs within her bag.  There is one generation annually.

Control — In most cases, bagworm outbreaks are quickly reduced by low winter temperatures and a complex of several parasites.  On ornamentals around the home, it is often practical to control bagworms by picking and destroying the bags.  Chemical control is also effective.

          Pine Webworm, Tetralopha robustella
Importance — The pine webworm occurs in southern Canada and throughout most of the eastern half of the United States and attacks pitch, Virginia, white, shortleaf, longleaf, loblolly, and slash pines.  The pine webworm usually attacks one and two year seedlings, but will infest saplings and large trees.  Rarely is defoliation severe enough to kill the seedlings, but it may have some growth impact.

Identifying the Insect — The adult moth is dark to medium gray, with dark gray to black forewings on the basal third and outer half. Wingspread is approximately 1 inch.  The larvae are light gray with darker tan stripes along the body.  They are approximately ¾ inch in length when fully grown.  The pupae are reddish in color and approximately ½ inch long.

Identifying the Injury — The most noticeable sign of attack, and usually the first, is a large mass of frass and excrement pellets entangled in a network of silken webbing.  Close examination of this mass of material will usually reveal one or more larvae.

Biology — Eggs are usually laid on seedlings, or occasionally on larger trees, between May and September.  After the eggs hatch, the caterpillars live in silken webs surrounded by masses of frass and feed on the needles.  After feeding is completed, the caterpillars drop to the ground and pupate in the soil.  In the South, there are usually two generations per year.

Control — In plantations, hand-picking is an effective method of control.  When high value nursery stock becomes infested, chemical control may become necessary.

          Conifer Sawflies, Neodiprion spp.
Importance — The conifer or pine sawflies are a unique group of defoliating insects.  There are eleven species described in “Forest Health Guide for Georgia Foresters”, and they are generally distributed throughout the South wherever the preferred hosts grow.  Most all sawfly species feed on old and current year foliage at some point in their development.  They can be an important pest in young, natural pine stands and plantations.  Heavy defoliation can lead to growth loss and tree mortality.  The conifer sawfly occurs in southeastern Canada and throughout the eastern and southern United States.  Loblolly and longleaf pines are preferred hosts, although shortleaf, pitch, and slash pines are also attacked.

Identifying the Insect — The redheaded pine sawfly is the most widely distributed species in the South and is usually the species responsible for regionwide outbreaks covering several states.  The mature larva is easily identified by its bright red head.  The body is about 1 inch long and pale whitish yellow to bright yellow in color, with 4 to 6 rows of black spots on the body.  The cylindrical cocoon is reddish brown and about ½ inch long.  The adults resemble flies but are actually broad-waisted wasps.  The females are equipped with an ovipositor that is serrated which enables them to saw little slits in the needles where eggs are laid; thus the name sawflies.  They have four transparent wings and vary from 1/5 to 2/5 inch in length.  There are eleven different species of pine sawfly larvae described with illustrations in “Forest Health Guide for Georgia Foresters”.

Identifying the Injury — Larvae feed in colonies containing a few to over a hundred larvae.  Larval feeding generally occurs on trees under 15 feet in height.  Young larvae feed on the outer portion of the needles.  The unconsumed portions of needles have a strawlike appearance.  Older larvae strip branches of all foliage and sometimes feed on tender bark when foliage is scarce.

Biology — This sawfly overwinters in the larval stage within cocoons located in the soil or duff.  Adults emerge in the spring.  The female lay approximately 120 eggs in rows on the needles of a single twig.  Each egg is deposited in a small pocket sawed into the edge of the needle. Eggs hatch in about 2 to 4 weeks.  Larvae then drop to the ground and spin their cocoons.  In most of the South, there are two generations per year, but in Florida there are usually three.

Control — Outbreaks occur periodically and tend to subside after 1 to 2 years of heavy defoliation.  Natural factors and climatic conditions help control populations.  A polyhedrosis virus is being used to control outbreaks of the redheaded pine sawfly.  Chemical insecticides also may be used. 

Management practices have been developed to reduce the severity of sawflies and they should be considered before planting.  Although most of the southern conifers are adaptable to a wide range of conditions, it is always advisable to match the tree species to sites favoring the species.  Some management suggestions to consider  are herbicides to reduce hardwood competition, avoid planting on wet or droughty soils, avoid sites below an index of 65, and monitor plantations frequently for sawfly damage.  Most infestations begin on the edge of stands or are localized in a portion of the stand.  Control with insecticides is most effective at this stage.

6.        Conifer Insects (Bark Beetles and Borers)

          Ambrosia Beetles, Platypus spp.
Importance — Ambrosia beetles of the genus Platypus attack most species of pine and hardwood trees.  They severely infest weakened and dying trees, green logs, and unseasoned lumber.  Trees cut during the summer and left unmilled for more than 2 weeks are often severely damaged.  This is especially true of gum, cypress, and oak trees. Ambrosia beetle attacks to green sawlogs and lumber may result in considerable degrade and strength reduction.

Identifying the Insect — The adult beetles are elongate, dark reddish brown, about ¼ inch long, and usually have sharp spines at the rear.

Identifying the Injury — In southern pines, large piles of a fine white granular dust accumulate below the entrance holes or at the base of standing trees.  In lumber, the galleries are darkly stained.

Biology — The adults and larvae do not feed on the wood but on a fungus the beetles carry into the tree and culture in the galleries. This fungus is generally referred to as ambrosia and serves as food for the larvae and adults.  The adults bore into sapwood or heartwood of logs and lumber, making pin-sized holes which are stained by the fungus. The females lay eggs in small clusters in the tunnel, and the developing larvae excavate tiny cells extending from the tunnel parallel to the grain of wood.  There may be several generations a year. Timber is not attacked unless the moisture content of wood is at least 48 percent.  Seasoned lumber is never infested.

Control —No chemical controls are recommended under forest conditions.  Rapid utilization of cut timber and fast drying of lumber will prevent damage.  Winter harvesting and water storage are also effective.



          Black Turpentine Beetle, Dendroctonus  terebrans
Importance — The black turpentine beetle is found from New Hampshire south to Florida and from West Virginia to east Texas. Attacks have been observed on all pines native to the South.  This beetle is most serious in pine naval stores, pines stressed for lightwood production, and damaged pines in urban areas.

Identifying the Insect — The adult insect is dark brown to black in color and 3/8 inch in length.  The posterior end is rounded.  Full grown larvae are white with a reddish brown head and about 1/3 inch long. Pupae are about ¼ inch in length and yellowish white.

Identifying the Injury — Black turpentine beetles attack fresh stumps and the lower trunk of living pines.  Initial attacks are generally within 2 feet of the ground.  Attacks are identified by white to reddish-brown pitch tubes about the size of a half dollar.  The pitch tubes are located in bark crevices on the lower tree bole, usually below a height of 10 feet. Infested pines are often attacked by other bark beetles.

Biology — Adult beetles bore into the cambium and construct galleries which usually extend downward.  Eggs are laid in clusters and hatch in 10 to 14 days.  Larvae feed side by side, excavating a large continuous area.   The life cycle takes from 2½ to 4 months, depending on the season.  There are two to four generations a year.

Control — Natural enemies and good tree vigor generally keep black turpentine beetle populations at low levels.  Newly attacked trees can often be saved by spraying the base to the highest pitch tube on the trunk with an approved insecticide.  Preventive sprays are also effective for high value trees.  The prompt removal of infested trees also helps to control outbreaks.  Forest management practices which promote tree vigor and minimize root and trunk damage help prevent infestations.

          Ips Engraver Beetles, Ips avulsus, grandicollis, and calligraphus
Importance — Ips engraver beetles kill more pine timber in the South than any other forest insect, with the exception of the southern pine beetle.   Ips beetles usually attack injured, dying, or recently felled trees and fresh logging debris.  Infestations are particularly common in trees weakened by drought or lightning strikes.

Identifying the Insect — Adult beetles are dark re-brown to almost black and 1/8 into to 1/5 inch long.  They are distinguished from other bark beetles by their scooped-out posterior with 4 to 6 spines on each side.  Larvae have white bodies with orange-brown heads and are legless.  Pupae are waxy-white and similar to adults in size.

Identifying the Injury — The first signs of attack are reddish-brown boring dust in bark crevices or reddish-brown pitch tubes about the size of a dime on bark surfaces.  If the bark is removed, there are Y- or H- shaped egg galleries with short larval galleries extending perpendicular to them.  Egg galleries will usually be free of boring dust. The foliage of Ips-killed pines will eventually turn yellow, and then red about the time the beetles complete development under the bark. Often only the top portion of the crown is killed, leaving lower branches green.  Blue-stained fungi, introduced when the beetles attack the tree, is visible in the sapwood and hasten the death of trees.

Biology — The female constructs an egg gallery and lays her eggs beneath the bark of attacked trees.  The larvae make individual feeding galleries in the inner bark and pupate at the end of their galleries.  New adults emerge after 21 to 40 days during the summer or after several months during the winter.

Control — The best control is prompt removal and utilization of actively infested trees, making sure that the bark and slabs are destroyed. Insect parasites and predators, woodpeckers, and weather provide natural controls.  Chemical control is seldom warranted under forest conditions, but may be used to protect pines in urban or high value areas.  Preventive control practices include minimizing logging damage to residual stands and quick removal of felled trees.

          Southern Pine Beetle, Dendroctonus frontalis
Importance — The southern pine beetle is the most destructive pest of pines in the southern United States.  This insect killed approximately 4.5 million board feet of pine timber from 1973 through 1977 in the southern United States.  The beetle occurs from Pennsylvania to Texas and from New Mexico and Arizona to Honduras.  It attacks and can kill all species of pines, but prefers loblolly, shortleaf, Virginia, pond, and pitch pines.

Identifying the Insect — The adult is shortlegged, about 1/8-inch long, and dark reddish brown to black in color.  The front of its head is notched, and the hind end of its body is rounded.  The larva is crescent-shaped and whitish, with an amber head.  When fully developed, larvae are approximately the same length as adults.  The pupae are also the same size and white.  The eggs are pearly-white and found in notches along either side of the adult egg galleries. 

Identifying the Injury —The adults bore directly through the outer bark into the living bark.  At each point of attack, the tree usually exudes resin which forms a small pitch tube about the size of a small piece of popped popcorn.  Adult beetles construct winding, S-shaped galleries, which cut across one another and girdle the tree.  Blue-stained fungi in the sapwood, introduced by the beetles, hasten the death of the tree. The first indication of tree mortality is discoloration of the foliage. Needles become yellowish, change to a red color, and finally turn brown.  Trees may be killed singly or in groups, ranging from a few trees to several hundred acres.

Biology — Adults construct winding galleries in the inner bark, where eggs are deposited in individual niches on each side of the galleries. The eggs hatch into small larvae within 4 to 9 days.  The larvae mine for a short distance before boring into the outer bark where they pupate.  One life cycle can be completed in about 30 days under ideal conditions.  There are from three to seven generations per year, depending on latitude, elevation, and climate.

Control — Natural enemies, such as diseases, parasites, predators, and weather, help maintain beetle populations at low levels and bring cyclic outbreaks under control.  Integrated pest management may be achieved through any one or all of the following suppression techniques: rapid salvage and utilization of infested trees, piling and burning of infested materials, chemical control in high value resources, and cut-and-leave (May through October). 

          Southern Pine Sawyer, Monochamus titillator
Importance — This sawyer occurs throughout the eastern and southern United States and is destructive to pine logs held in storage or pines killed by natural or man-made catastrophes. 

Identifying the Insect — Adult beetles are mottled gray and brown from 1 to 1¼ inches in length and have antennae which are 2 to 3 inches long.  Full-grown larvae are legless and whitish yellow in color and up to 2 2/5 inches long.

Identifying the Injury —The first signs of attack are the funnel shaped pits or egg niches in the bark.  Removal of bark from infested wood will reveal coarse, excelsior-like wood shavings, and sculptured wood. Elliptical shaped holes tightly packed with excelsior-like frass indicate that the larvae have bored into the sapwood to construct the pupal cell. Round, pencil-sized holes in the wood are exit holes.

Biology — The adult beetle deposits one to several eggs in the cambium area through the egg niches.  After hatching, the larvae feed on the surface of the cambium then bore into the sapwood and heartwood.  After pupation is completed, the adult beetles chew through the wood, making the round exit holes.  There are at least three generations per year in the southern United States.

Control — Rapid utilization of dead and dying trees and green logs will reduce infestations and losses caused by this beetle.  When large numbers of trees require storage, they may be sprayed with an insecticide or debarked.  Logs stored in water may also prevent serious damage.

Locust Borer, Megacyllene robiniae



Importance – The locust borer, one of the long-horned, wood-boring 


beetles, is a serious pest wherever black locust is found. Infestations 


lower sawlog quality, reduce growth, and make trees more susceptible to 


wind damage. 



Identifying the insect - The ¾-inch-long adults, which are characterized by yellow lines on black wing covers, can frequently be seen feeding on goldenrod pollen during early morning.

Identifying the damage - Signs of attack include swelling and sap stain on trunks and branches.

Biology - Young larvae over winter in a shallow bark cell, become active in the spring, and work their way into the sapwood and heartwood.     Larvae are fleshy, larger at the front, and pale white to light yellow. Extensive tunneling continues until mid-summer, when the larvae pupate; adults emerge in August and September. Soon after mating, females lay their eggs in small batches within bark crevices. Larvae hatch in about 1 week and soon construct individual bark cells in which they over winter. There is one generation each year.



Control – None is necessary

7. 
Conifer Insects (Meristem Feeders)


Nantucket Pine Tip Moth, Rhyacionia frustrana

Importance — This bud and shoot borer occurs throughout the East and South.  Most species of pines are attacked, except longleaf and eastern white pine.  Loblolly pine is the preferred species.  Greatest economic losses result from retarding the height growth and deforming the main stems of trees in plantations.  In pine seed orchards this pest kills female flowers and conelets.

Identifying the Insect — Young larvae are cream colored with black heads.  Mature larvae are light brown to orange and about 2/5 inch long.  The head, body, and appendages of the moth are covered with gray scales, while the forewings are covered with patches of brick-red and copper-colored scales.


Identifying the Injury — Tip moths injure the growing shoots of young 



pines.  Larvae bore into and feed on inner tissues of buds and shoots.


Shoot injury occurs primarily during the first 5 years and decreases as

crowns close.  In seed orchards, boring frass, in the conelet surface and dead stalk, is the first indication of attack.


Biology — This pest overwinters as a pupa, and adults emerge in late 



winter or early spring.  Mating and egg laying occur shortly after


emergence.  Early larvae feed on needles and surfaces of new growth,


while later larvae move to shoot tips and begin boring into buds or stem


tissues.  Pupation occurs within damaged shoots.  There are 2 to 5


generations per year.

Control — Control by insecticides is usually not recommended except for 
high value trees in seed orchards, nurseries, Christmas tree plantations, or for ornamentals.  In most cases, tip moth damage can be reduced or eliminated by planting the least susceptible tree species.  If a landowner is planting a dry/sandy site, longleaf should be considered in place of loblolly pine, which suffers more damage on these sites.  This pest prefers loblolly pine to slash and longleaf.

Pales Weevil, Hyboius pales


Importance — In the South, reproduction weevils are the most serious 


insect threat to newly planted pines, particularly on recently cutover sites. The pitch-eating weevil is more common along the Gulf Coast. Feeding has been reported on most coniferous species, and all species of southern pines are susceptible to attack.  Seedling mortality in plantations has been recorded as high as 90 percent, and 30 to 60 percent mortality is not uncommon.
Identifying the Insect — Adult weevils are oblong, robust, black to reddish-brown, and about ½ inch long.  The wing covers have small, scattered patches of yellowish hairs.  The pitch-eating weevil appears darker because the hairs on the wing covers are sparser and shorter.
Identifying the Injury — Adult weevils feed on the tender bark of seedlings, twigs, or larger trees.  Small, irregular feeding patches in the bark are characteristic of weevil damage.  Heavy feeding may girdle the stem, causing wilting or death.  Feeding below the root collar and on the roots is common. 
Biology — Adult weevils are attracted by the odor of fresh pine resin, and quickly invade recently logged areas.  After mating, eggs are laid in lateral roots of fresh pine stumps.  Eggs hatch in approximately 5 to 10 days. Larvae feed on the inner bark tissue of dead roots.  Full-grown larvae construct a chip cocoon in the wood and pupate.  The time spent in the pupal stage lasts from a few weeks to several months, depending on the temperature.  Adult weevils are found year round, usually within flying distance of any pin cutting area.  There may be two generations per year.

Control — The insect can be controlled by delaying planting for one 
planting season in areas cut over after July, or by treating seedlings with a registered insecticide.  Reducing the size of clear cuts prevents large populations of weevils from moving enmasse into new cutting areas.  Pales weevils can do serious damage to young seedlings (1-2 years old) planted on recent cutover areas.  Sites harvested before June can be planted the upcoming planting season without high risk to weevils.
Summary

Outbreaks of forest insects are often discovered during aerial surveys conducted by state and federal forestry agencies.  Foresters in the field often discover many of the smaller occurrences of forest insects.  Once an infestation has been discovered it can be evaluated for its economic impact, if any, to the forest.  Control recommendations can then be tailored to deal with the problem.

Identifying and investigating the life cycle of each economically important insect and disease helps plan more effective control techniques.  Control of forest insects may include salvage removal of affected trees or an application of a pesticide.  Most of the pesticides used in forestry today are considered to be short-lived in the environment or are host-specific.  The latest pesticide recommendations can be found in the latest edition of the Georgia Pest Control Handbook.
Evaluation

Written test 
Individual Learning Activity

Lesson:
Forest Insects
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify specific forest insects.

2.
Recognize and describe the damage caused by certain forest insects.

3.
Describe the life cycles and habits of specific forest insects.

4.
Recommend control practices for specific forest insects.

Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Forest Insects
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.
1.
Identify specific forest insects.

2.
Recognize and describe the damage caused by certain forest insects.

3.
Describe the life cycles and habits of specific forest insects.

4.
Recommend control practices for specific forest insects.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Forest Insects
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify specific forest insects.

2.
Recognize and describe the damage caused by certain forest insects.

3.
Describe the life cycles and habits of specific forest insects.

4.
Recommend control practices for specific forest insects.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: What role do forest insects play in the forest?
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