Georgia Agriculture Education Curriculum


STUDENT NOTES

UNIT 10: FOREST AND TREE DISORDERS

LESSON 1: INTRODUCTION

1. Importance: Georgia is a state adorned with forests that cover more than 24 million acres of private and commercially owned land.  The forests of Georgia contribute more than ___ billion dollars a year to the economy.  Identification and control of forest pests, including insects, diseases, and other disorders, is an important part of forest management necessary to protect this resource. 

           In the South, much attention has been directed at identifying and

           controlling the ​​​​________ ____ ______ and ______ ___.  These two pests

           are responsible for a large part of the damage caused by pests in the

           South.
2. Significance: Most of the insects and fungi found in the forest are not

           harmful to trees, and many are considered to be __________.  Others

           serve as a food source for a large number of different species of

           animals.  But, in contrast, many species of insects and fungi weaken

           and kill trees each year in the state.  The damage doesn’t just stop

           with the tree.  Other pests also destroy wood _________.  Natural

           forces, such as tornadoes, ice and fire destroy forests and cause

           concern to the forest owner.  Much more timber is destroyed by

           _______ and ________ than by forest fires.

In addition to damage caused by insects, diseases, fire and weather, damage is also caused by animals, wildlife and ______.  Georgia currently loses about ​​​______ acres of forests every year to urban sprawl.

When homes, apartments, shopping centers or office complexes are under construction, trees remaining on the sites may be subjected to many abuses.  More common causes of tree damage and mortality around construction sites are trenching, ___________ damage and wounding, soil compaction and grade changes resulting in exposed roots or excess fill.  Protecting shade trees can add value and __________ to home sites as well as provide ______ and cooling.

Chemicals emitted from mills and plants may cause ____ ________ which can damage trees.  Georgia has over 500 manufacturing facilities that produce toxic substances, some of which may be harmful to trees.

Increased demand for wood products from the forests of Georgia challenges all citizens to be wise stewards of the forests.  Protection of the wood already in use reduces the demands on the forests, and demonstrates a holistic concept of ______________ of the forests.

Georgia has two shipping ports (_________) and (________) that rank among the nations largest.  State and federal entomologists are always on the lookout for possible introductions of insect and disease pests into Georgia.  The _____ ____ is a major insect pest introduced from Europe that threatens the state’s hardwood forests.  Dutch elm disease and _________ _______ are two introduced diseases that have virtually destroyed all native elms and chestnuts in the state.  Federal and state programs aimed at the detection and eradication of new pests must continue if the forests are to be protected for future generations.


           Pesticide recommendations listed in this unit are subject to change and

                      most states have restrictions on the use of certain pesticides.  Trade 

                      names of pesticides are used strictly for the purpose of providing 

                      information.  Mention of a trade name does not constitute a guarantee or

                      warranty of the product by the Georgia Department of Education over 

                      other products not mentioned.  Always read the label and follow the

                      directions as stated and keep all pesticides stored and locked out of the 

                      reach of children and pets.






STUDENT NOTES
UNIT 10: FOREST AND TREE DISORDERS

LESSON 2: FOREST INSECTS

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 along with diseases and other disorders:

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





Nantucket Pine Tip Moth
Locust Borer



Orangestriped Oakworm



Pales Weevil





Pine Webworm




Scales





Southern Pine Beetle


Southern Pine Sawyer



2.
  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 ________     


  problem and has little adverse effect on the host trees. Species of the       


  Genus ______   are preferred hosts, with _____ ______being the primary 

  uncultivated host.
  Identifying the Insect - Full-grown              are between _ to ____ inches in  

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

  The back has a light ______, bordered on each side with _______-_____    

  and _____ 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 ___ or ____ in the  


  crotch of a small branch. They consume the entire ___, except the midrib.

  Biology — ____________ 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 ______ and lay eggs in shiny, dark brown masses 

  around small twigs or branches of host trees.

  Control — Control is not normally __________. Defoliated trees usually  


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

  or tents containing the caterpillars may be picked off and destroyed. 
  ____________________ can be used on flowering trees to control young  

  caterpillars.  Bt is not harmful to ___________ ____.

   

            Fall Webworm, Hyphantria cunea 

   Importance — The fall webworm is not considered an important forest    


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


   The preferred hosts in the South are _________, _____, and ________.

   Identifying the Insect — The adult moth has a wingspan of __ to ___


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


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


   varies from pale ______ to _____, with a _____ stripe on the back and a 


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


   constructed of silk, _____, 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 ___ and ____________ leaves. The silken web usually contains 


   large numbers of ____________.

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


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


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

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


   to _ weeks. Then they spin a pupal ______ in a sheltered place or in the 


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

   Control — _____ 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 ______, is considered 


   one of the most important pests of __ and ____ oaks in the Northeast.  It

   has spread southward into ________ 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 morality even occurs in ______ pine. It causes widespread 


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


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


   can be a serious nuisance in urban and recreation areas.

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


   _____ on each segment and a double row of five pairs of ____ spots, 


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


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

   _____ across the forewings.  Females are white and cannot ____.

   Identifying the Injury — Young larvae or __________ 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 __________.

   Biology — Larvae emerge in late _____ or early ___ from overwintering 

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

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

   Females deposit egg masses (___ to ___ 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 _________ 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 ______ United States. 

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

     of their foliage.  Since __________ 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 _________ impact and nuisance the caterpillars create in 

     Urban areas.

   Identifying the Insect — The larvae of the orangestriped oakworm are

   _____ with eight narrow ______ stripes.   Larva are about __ inches long 

   and have a pair of long, curved _______.  The adult moths are a similar

   yellowish red, with a single white ___ 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 ____ and ____ and deposit clusters of 
  ______ hundred eggs on the underside of leaves.  The eggs hatch within
  a ____, and the larvae feed during July to September for __ to __ weeks.
  The pupae _________ in the soil. The orangestriped and spiny oakworms
  have only ____ generation per year, while the pinkstriped oakworm has
  two generations.

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

3.         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 ____ growth.  Heavy infestations ________ foliage, cause terminal dieback, reduce tree vitality, weaken the tree, and cause branch and crown dieback. In young trees and seedlings, __________ can occur from heavy infestations.  Aphids are usually of greatest concern in nurseries, seed orchards, and shade and ornamental trees.  _________and _____ _____, associated with aphids, usually mar the beauty of ornamentals.

Identifying the Insect — Aphids vary in body covering and range in size from ___ to ___ inch long.  However, they are all soft-bodied insects. Most aphids are ____-shaped, with a pair of _________ 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 ___.  Some are _______, while others are not.

Identifying the Injury — Aphids feed on various parts of a tree.  Some feed on the undersides of leaves, causing stunting, _____, and folds in the leaves.  Other symptoms to look for are: leaf discoloration; dieback or “________” 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.  _____ ____ and ____ frequenting a tree are good indicators of an active or recent aphid attack.

Biology — _____________ 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 ______ 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 — _________ and _________ 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​​​ _______ 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 _______.  White 
cottony sacs of the base of the _______ of eastern hemlock trees are 
good evidence of a hemlock woolly adelgid infestation. These sacs 
resemble the tips of _______ swabs. They are present throughout the 
year, but are most prominent in early _______. 



Identifying the injury – Hemlock wooly adelgids _______on foliage, twigs, 


limbs and trunks.  By sucking _______ from the young twigs with their 


long, hair like, mouthparts through the bark into the_______, the insect 


retards or prevents tree growth causing needles to discolor from deep 


green to grayish green, and to drop _______. The loss of new shoots and 


_______ seriously impairs tree health. Defoliation and tree _______ can 


occur 
within several years. 

 

Biology - The hemlock woolly adelgid feeds during all seasons with the 


greatest damage occurring in the _______. It is dispersed by wind, birds 


and _______.  Their life cycle is very complicated and is confounded by 


_______ and asexual hosts.

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

Insect Gall

Importance – Generally galls are not life _______ to trees.  Oftentimes the most drastic effects are _______ 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 _______ producer.

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

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

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

          Scales

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

Identifying the Insect — Scale insects ____ in shape and form.  There are ____-bodied, ____-bodied, or _______ scales.  They may resemble a small ______ or ______ shell or even part of the bark of the tree.  Some scales are _____ and very obvious; others are ____ and perfectly match their host’s color.  Therefore, close examination is very important. They can range from ____ to ____ inch in length.  Scale insects can be found on any part of a tree.

Identifying the Injury — Trees with poor _____ 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 _______.  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.  _____ ____ and ____ frequenting a tree are good indicators of scale infestations.

Biology — Eggs are usually produced underneath the female scale in the ______.  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 ____ generation per year; others have numerous generations.

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



          Cicadas

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

Identifying the Insect — Adults are large insects usually __ to __ inches in length with large membranous wings and large _________ eyes protruding from the head.  Most cicadas are large, ________ insects, often with _________ markings.

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

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

Control — Not usually necessary.


4.
Conifer Insects (Defoliators)

          Bagworm, Thyridopteryx ephemeraeformis

Importance —Bagworms are one of the most important pests of ________ ornamentals in the South.  __________ and _______ are particularly susceptible.  If infestations are heavy enough, they will strip evergreen shrubs of their _______ 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 ______ and are rarely seen outside the ____ they construct.  The ________ female moth is grub-like and remains inside this tough, silken bag her entire life.  Males are ______ fliers, and in the fall can be seen circling around infested trees in search of a mate.

Identifying the Injury — Bagworms consume the ______ 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 ____ suspended from twigs and branches.

Biology — Bagworms __________ 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 ____ around themselves.  When fully grown, the bags are between ___ to ___ 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 _____ and _____ eggs within her bag.  There is one generation annually.

Control — In most cases, bagworm outbreaks are quickly reduced by ____ winter temperatures and a complex of several ________.  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, ________, ________, and ______pines.  The pine webworm usually attacks ____ and ____ 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____, with dark gray to black forewings on the basal third and outer half. Wingspread is approximately __ inch.  The larvae are light gray with darker ____ stripes along the body.  They are approximately __ inch in length when fully grown.  The pupae are _______ in color and approximately __ inch long.

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

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

Control — In plantations, _____-_______ 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 ___________ can lead to growth loss and tree mortality.  The conifer sawfly occurs in southeastern Canada and throughout the eastern and southern United States.  ________ and ________ are preferred hosts, although shortleaf, pitch, and _____ 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 ___ head.  The body is about __ inch long and pale whitish yellow to bright yellow in color, with 4 to 6 rows of _____ spots on the body.  The cylindrical cocoon is reddish brown and about ½ inch long.  The adults resemble _____ but are actually broad-waisted _____.  The females are equipped with an __________ 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 ___ to ___ 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 ________ containing a few to over a hundred larvae.  Larval feeding generally occurs on trees under ___ feet in height.  Young larvae feed on the outer portion of the needles.  The unconsumed portions of needles have a _________ appearance.  Older larvae strip branches of all foliage and sometimes feed on tender bark when foliage is scarce.

Biology — This sawfly ___________ in the larval stage within cocoons located in the soil or duff.  Adults emerge in the spring.  The female lay approximately ___ 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 ___ generations per year, but in Florida there are usually ______.

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 ______ is being used to control outbreaks of the redheaded pine sawfly.  Chemical insecticides also may be used. 

___________ 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.

5.       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 _________ and dying trees, green logs, and __________ lumber.  Trees cut during the 

summer and left unmilled for more than __ 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 

_______ and strength reduction.

Identifying the Insect — The adult beetles are ________, dark reddish brown, about __ inch long, and usually have sharp ______ at the rear.

Identifying the Injury — In southern pines, large piles of a fine white granular ____ 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 ______ the beetles carries into the tree and culture in the galleries. This ________ is generally referred to as ________ 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 ________ 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 ___ percent.  Seasoned lumber is ______ infested.

Control —No chemical controls are recommended under forest conditions.  _____ 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 _______ and from West Virginia to east Texas. Attacks have been observed on all _____ native to the South.  This beetle is most serious in pine ______ stores, pines stressed for lightwood production, and ________ pines in urban areas.

Identifying the Insect — The adult insect is dark ______ to ______ in color and ___ inch in length.  The posterior end is ​​​​________.  Full grown larvae are ______ with a reddish _______ head and about ___ inch long. Pupae are about ¼ inch in length and __________ white.

Identifying the Injury — Black turpentine beetles attack _______ stumps and the ______ trunk of living pines.  Initial attacks are generally within __ feet of the ground.  Attacks are identified by ______ to _______-______ 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 ___ feet. Infested pines are often attacked by other bark beetles.

Biology — Adult beetles bore into the ________ 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 __________ area.   The life cycle takes from ___ to ___ months, depending on the season.  There are ___ to ____ generations a year.

Control — Natural enemies and good tree ______ generally keep black turpentine beetle populations at low levels.  Newly attacked trees can often be saved by _________ 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 _____ and minimize root and trunk damage help prevent infestations.

          Ips Engraver Beetles, Ips avulsus, grandicollis, and calligraphus

Importance — Ips engraver beetles ____ more pine timber in the South than any other forest insect, with the exception of the southern pine beetle.   Ips beetles usually attack _______, dying, or recently felled trees and ______ logging debris.  Infestations are particularly common in trees weakened by ________ or lightning strikes.

Identifying the Insect — Adult beetles are dark ___-______ to almost ______ and ___ into to ___ inch long.  They are distinguished from other bark beetles by their scooped-out _________ with 4 to 6 _______ on each side.  Larvae have white bodies with orange-brown heads and are _______.  Pupae are waxy-white and similar to adults in size.

Identifying the Injury — The first signs of attack are reddish-brown _______ dust in bark crevices or reddish-brown pitch tubes about the size of a ____ on bark surfaces.  If the bark is removed, there are __- or __- shaped egg galleries with short larval galleries extending perpendicular to them.  Egg galleries will usually be ____ 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 ______, introduced when the beetles attack the tree, is visible in the sapwood and hasten the death of trees.

Biology — The female constructs an egg _______ 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 __________.  New adults emerge after ___ to ___ days during the summer or after several months during the winter.

Control — The best control is prompt ________ and __________ of actively infested trees, making sure that the bark and slabs are destroyed. Insect parasites and predators, _____________, 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 _______ damage to residual stands and quick removal of felled trees.

          Southern Pine Beetle, Dendroctonus frontalis

Importance — The southern pine beetle is one of the most ____________ pests of pines in the southern United States, Mexico, and Central America.  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 ______ and from New Mexico and Arizona to Honduras.  It attacks and can kill all species of pines, but prefers ________, _________, Virginia, pond, and pitch pines.

Identifying the Insect — The adult is shortlegged, about ___-inch long, and dark reddish brown to ______ in color.  The front of its head is ________, and the hind end of its body is _______.  The larva is crescent-shaped and whitish, with an _____ head.  When fully developed, larvae are approximately the same ______ as adults.  The pupae are also the same size and white.  The eggs are pearly-white and found in ________ along either side of the adult egg galleries. 

Identifying the Injury —The adults ____ directly through the outer bark into the living bark.  At each point of attack, the tree usually exudes resin which forms a small _____  _____ about the size of a small piece of popped popcorn.  Adult beetles construct winding, __-shaped galleries, which cut across one another and girdle the tree.  Blue-stained _____ in the sapwood, introduced by the beetles, hasten the death of the tree. The first indication of tree mortality is _____________ of the foliage. Needles become yellowish, change to a red color, and finally turn brown.  Trees may be killed ______ or in ______, 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 __ to __ 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 ___ days under ideal conditions.  There are from _____ to _____ generations per year, depending on latitude, elevation, and climate.

Control — _______ 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 _______ or pines killed by natural or man-made catastrophes.
Identifying the Insect — Adult beetles are _______ gray and brown from __ to __ inches in length and have ________ which are 2 to 3 inches long.  Full-grown larvae are legless and whitish yellow in color and up to ____ inches long.

Identifying the Injury —The first signs of attack are the ______ 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 ______ indicate that the larvae have bored into the sapwood to construct the _____ cell. Round, ______-sized holes in the wood are exit holes.

Biology — The adult beetle deposits one to several eggs in the ________ area through the egg niches.  After hatching, the larvae ____ on the surface of the ________ 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 ______ generations per year in the southern United States.

Control — Rapid ___________ 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 ______ may also prevent serious damage.

Locust Borer, Megacyllene robiniae



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



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


lower sawlog _______, reduce growth, and make trees more susceptible 


to _______ damage. 


Identifying the insect - The ¾-inch-long adults, which are characterized by 


_______ lines on black wing covers, can frequently be seen feeding on 


_______ pollen during early morning.


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


trunks and branches.



Biology - Young larvae _______ in a shallow bark cell, become active in 


the spring, and work their way into the _______ and heartwood. Larvae 


are fleshy, larger at the front, and pale white to light yellow. Extensive 


_______ continues until mid-summer, when the larvae pupate; adults 


emerge in August and September. Soon after _______, females lay their 


eggs in small batches within bark _______. Larvae hatch in about 1 week 


and soon construct individual bark cells in which they _______. There is 


_______ generation each year.


Control – None is necessary

6. 
Conifer Insects (Meristem Feeders)


Nantucket Pine Tip Moth, Rhyacionia frustrana


Importance — This bud and shoot _____ occurs throughout the East and 



South.  Most species of pines are attacked, except ________ and eastern


white pine.  Greatest economic losses result from retarding the _______

growth and _________ the main stems of trees in plantations.  In pine seed


orchards this pest kills female flowers and conelets.


Identifying the Insect — Young larvae are _____ colored with _____ heads.  
Mature larvae are light brown to orange and about ___ inch long.  The 
head,


body, and appendages of the moth are covered with ____ scales, while the 

forewings are covered with patches of brick-__ and ______-colored scales.


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



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


Shoot injury occurs primarily during the first __ 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 ____, and adults emerge in late 



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


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


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


tissues.  Pupation occurs within damaged shoots.  There are __ to __

generations per year.


Control — Control by ____________ 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 species.  If a landowner is 

             planting a dry/sandy site, longleaf should be considered in place of ______ 

            pine, which suffers more damage on these sites.  This pest prefers ______

            pine to slash or longleaf.

Pales Weevil, Hyboius pales


Importance — In the South, ____________weevils are the most serious 



insect threat to newly planted pines, particularly on recently _______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 ___ percent, and 30 to 60 percent mortality is not 



uncommon.

Identifying the Insect — Adult weevils are oblong, robust, _____ to reddish-

brown, and about __ inch long.  The wing covers have small, scattered 



patches of _________ 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 ____ of seedlings,

twigs, or larger trees.  Small, irregular feeding patches in the bark are

characteristic of weevil damage.  Heavy feeding may ______ the stem, 



causing wilting or death.  Feeding below the root collar and on the roots is

common.

Biology — Adult weevils are attracted by the ____ of fresh pine resin, and 



quickly invade recently logged areas.  After mating, eggs are laid in _____ 



roots of fresh pine ______.  Eggs hatch in approximately __ to ___ 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

___________.  Adult weevils are found year round, usually within flying

distance of any pine cutting area.  There may be ___ generations per year.

Control — The insect can be controlled by delaying planting for one

planting season in areas cut over after ____, or by treating seedlings with a

registered ___________.  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 _______ can be planted

             the upcoming planting season without high risk to weevils.
STUDENT NOTES
UNIT 9: FOREST AND TREE DISORDERS

LESSON 3: FOREST DISEASES

1. 
Disease list:  The diseases 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 also listed here for convenience.


       
Diseases


       
Annosus Root Rot


       
Black Knot

       
Brown Spot Needle Blight


       
Cedar Apple Rust


       
Fusiform Rust



Hypoxylon Canker



Littleleaf Disease


       
Needle Casts



Nectria Canker

      
Pine Needle Rust


       
Pitch Canker



Slime Flux



Sooty Mold



Witches Broom
2.
Hardwood Diseases (Foliage and Twig)

Black Knot, Dibotyron morbosum
Importance — Black knot is an important disease of ________, because it degrades this valuable veneer and lumber species.  Except for southern Florida and southern Louisiana, this disease is found throughout the Southeast.  Many species of ________ are affected, but _____ ________ is the only commercially important species.  The disease is rarely fatal.
Identifying the Fungus —__________ on the branch of the host plant are covered with an irregular, rough, fruiting layer of fungal tissue.  Spore bearing fruiting bodies form within this fruiting layer.  The fruiting bodies and the spores are easily recognized by a specialist.
Identifying the Injury — Black knot is a disease that causes irregular ______ __________ on black cherry stems, branches, and twigs.  Often a white fungus is found growing over the swellings.  Later, the swellings blacken and appear rough.
Biology — Infection occurs during the _________, and swellings develop the following spring.  These swellings are overgrown by a black irregular mass of fungal fruiting bodies.
Control —Control is generally achieved by _________ out diseased tissue along with at least ___ inches of uninfected wood.  In forest stands, trees with infections on their boles should be removed during improvement ____________.
Hypoxlon Canker, Hypoxylon spp.



Importance - _____ in the genus Hypoxylon generally cause a 
_____ rot of hardwood slash. However, some species are known to 
cause severe cankering of stressed hardwoods. Cankering caused 
by this fungus contributes to the premature _____ of trees stressed 
by _____, construction damage, or other problems. Rapidly rotting 
_____ leads to structural weakening, this causes serious hazard to people or property in high-use areas.
Identifying the Fungus - The fungus is usually visible as a definite

_____ layer that has dislodged the bark. Fruiting layers vary in _____. Hundreds of small, black fruiting bodies are imbedded in this layer.



Identifying the Injury - The fungus invades the tree's _____, and



the fruiting layer exerts sufficient pressure to _____ the bark. 


Careful observation is sometimes needed to see the fruiting layer, 


since it can resemble the bark of some trees, such as _____.



Biology - Weakened trees are most often attacked by Hypoxylon 


spp. The fungal _____ enter wounds, _____, and grow into the



cambium, severely cankering and often girdling the tree very 


quickly.  Concurrently, white _____ of the sapwood under the 


canker begins.  Fruiting structures eventually cover the _____ 


area and rupture the bark. Spores are produced at a rapid rate and 


are _____borne to new hosts.



Control - Disease prevention can be achieved in high value trees by



keeping the tree vigorous and _____. Fertilize high value 



trees and _____them during drought periods. Once infection has 


occurred, remove infected limbs or _____, because they rapidly 


become hazardous to people and property.


Nectria Canker, Nectria galligena and N. magnoliae


Importance - Nectria canker is the most common canker disease 


of _____ trees. It seriously reduces the quantity and quality of 


forest products. This disease usually does not kill trees, but causes 


serious _____ losses. It is common on yellow birch, black 



walnut, and sassafras. It also occurs on aspen, red oak, maple, 


beech, poplar, and birch.



Identifying the Fungus - The fungus can be identified by the



creamy-white _____structures that appear on _____ soon after



infection. It can also be identified by the pinhead-sized, red,



lemon-shaped _____ near canker margins after 1 year.



Identifying the Injury - Well-defined localized areas of bark,



cambium, and underlying wood are killed by the fungus. 



Concentric, annual _____ ridges develop around the expanding 


canker, and bark sloughs off the older parts of the canker. After 


several years, the canker resembles a _____.



Biology - The fungus survives through the winter in _____, and



produces _____ during the spring. Windblown and water splashed


spores infect tree wounds and branch stubs.



Control - Cankering may be minimized in high value areas by



avoiding _____and pruning out branch cankers. Sterilize pruning



_____ before moving to an uninfected tree and conduct pruning



operations during dry periods when spores are less abundant.


Slime Flux



Importance - This disease results in persistent, bad-smelling, 


_____ cankers on the stem or at the base of many species of 


hardwoods. _____ are the most seriously affected species. 



Incidence is low, but severe quality loss occurs to the infected 


tree.



Identifying the Cause - The prime wounding agents are insect 


borers, mechanical injuries, and natural cracks and splits which 


are rarely observed. _____ sap flowing from the wound becomes 


colonized with bacteria, darkens, and develops an unpleasant 


_____. The specific bacteria causing the dark color and odor are 


rarely identified.



Identifying the Injury - Patches of _____ bark having a _____ smell 


are generally the first symptom of this disease. In addition, 



_____ are attracted to the wet area. Often the bark in the area 


of the 
slime flux separates from the tree bole and gives a _____ 


sound when tapped.


3.
Conifer Diseases (Foliage)
          Needle Casts, Hypoderma sp. And Lophodermium sp.

Importance — Needle cast fungi are common diseases of conifers throughout the South.  Infected trees in forest stands normally ________. However, losses to non-forest conifers, such as Christmas trees and nursery seedlings, can be substantial.  Eastern white, ________, ______, __________, Virginia, and Scotch pines, as well as spruce and firs, are susceptible.
Identifying the Fungus — There are over ___ needle cast fungi known in the South.  They can be identified only after examining the spores microscopically. 
Identifying the Injury — Depending on the identity of the infecting fungus, needles begin to turn yellowish-brown by _______ or early ________.  Later, the browning progresses, and fungal fruiting bodies are produced.  These small, ______ fruiting bodies may be bordered by ______ or ________ margins, or both.  In the more advanced stages, the tree has a __________ appearance.
Biology — Generally, new needles are infected in the _______ or ________.  The fungi colonize the needle tissue, turning it yellow and later brown. Fruiting bodies are formed in these brown areas, which produce _______ that are spread during wet weather to reinfect new needles on other trees.
Control — ___ controls are practical in forest stands.  _________ sprays may be applied in Christmas tree plantings and nurseries.
          Brown Spot Needle Blight, Scirrhia acicola

Importance — ________ pine is the only species in the South that is damaged by this disease.  Seedlings are often heavily infected while in the ______ stage and often die after repeated defoliations.
Identifying the Fungus — ______-shaped spores are produced in the yellow bands on the needles.  Positive identification can be made by examining the spores under a microscope.

Identifying the Injury — Infected needles develop grey-green spots, which later turn brown.  Eventually, a ______ _____ develops on the needle. The affected area then increases in size, resulting in death of the needle.
Biology — Spores are released from the fruiting bodies (acervuli) on the needles throughout the _____.  The spores are splashed short distances by rain drops.  During the winter and early spring, perithecia are produced on dead needles.  Spores from these perithecia are responsible for ______ _______ spread of the fungus.
Control — Plant resistant or high-quality seedlings on intensively prepared sites.  When seed trees are used, ______ in the fall to destroy diseased needles.  Where seedlings are established, _____ during the dormant season.  Remove seed trees when seedlings are 1 or 2 years old. Fungicide sprays are effective in controlling this disease in nurseries.
Pine Needle Rust, Coleosporium sp.

Importance — Needle rust is most prevalent on ______ trees.  The disease usually does not seriously damage trees, and is of most concern in Christmas tree plantings and nurseries.  Most two- and three-needle pines throughout the South are susceptible.  Goldenrod, asters, and other plants serve as the __________ hosts.
Identifying the Fungus — The fungus has _____ stages.  The aecial stage on the pine needles looks like small, white-orange “sacks.”  Aeciospores infect the alternate host, which results in ________, powdery spores on the leaves. Later orange, cushion-like objects, called telia, are produced on the underside of the leaf.  The last stage (pycnial) looks like frosty, orange droplets on the pine needles.
Identifying the Injury — Infected pines often have white-orange _________ on the needles.  Although these are actually fruiting structures of the fungus, they are an obvious feature of infection.
Biology — Pycniospores form on pine needles in the spring; then orange, aecial blisters form.  The _______ from the aecial blisters infect the _________ hosts, which produces urediospores on the leaf.  These spores reinfect the alternate host, but not the pine.  Later, telia form on the leaves.  These produce orange-yellow spores, which infect the pine.
Control — No control is needed in forest stands.  The alternate host can be reduced through mowing or the use of herbicides.  This would only be justified around high-value areas, such as ________.
         Cedar Apple Rust, Gymnosporangium juniperi-virginianae

Importance — The golf ball-size ____ that form on eastern redcedar (alternate host) are unsightly, but cause little harm to the tree.  The primary hosts - ______ - experience foliage loss, growth loss, reduced quantity and quality of fruit, and, in some cases, death.
Identifying the Fungus — The fungus forms _____ on the branches of eastern redcedar.  In the spring, these galls produce long, orange _______ or “horns.”  Leaf spots form on the apple host in the spring.  These spots produce yellow spores on the lower surface of the leaf.

Identifying the Injury — Brown, round galls form on the branches of redcedar, but they cause ___ injury.  On apple leaves, yellow spots occur that later turn brown and result in cupping and curling of the leaf.
Biology — The redcedar needles are infected in the ________ by aeciospores from the apple host.  The next spring, brown galls begin to appear on the needle.  Later, larger brown galls, with small round depressions, form on the twigs.  The next spring, orange, jellylike horns (telia) protrude from these galls.  Spores, produced in these horns, infect the apple host, which results in the leaf spots and the production of aeciospores.
Control — Picking and disposing of the galls can improve the appearance of the redcedar.  The stage on apple is generally controlled with _________. Reducing the number of eastern redcedars may reduce the occurrence of the disease on apple.
4.            Conifer Diseases (Stem, Branch, and Cone)
          Fusiform Rust, Cronatium f. sp. Fusiforme

Importance — Fusiform rust infections that occur on the main stem within the first __ years of a tree’s life normally cause tree death.  Infections that occur later in the life cycle of the tree weaken the stem, resulting in wind breakage at the _______ or quality loss at rotation.  Losses in individual nurseries can exceed ____ percent.  ________ and ______ pine are the most susceptible species.  _________ is fairly resistant.  _____ is the alternate host.
Identifying the Fungus — The fungus produces ________ spores on the surface of fusiform-shaped pine galls in the spring.  Orange spores are produced on the lower surface of the ___ leaves.  Later, hairlike structures are also produced on the leaf.

Identifying the Injury — Spindle-shaped _________ or galls develop on the branches or main stem.  Main stem infections on older trees are somewhat _________ on one side.  Trees commonly break at the ______.  In the spring, the galls turn orange.  Infection on the oak host produces orange leaf spots and hairlike telia, which can cause cupping and curling of the leaf.
Biology — Orange-yellow blisters form on the pine gall: the blisters produce aeciospores.  In late spring, uredia are formed on the underside of young oak leaves.  During late spring or early summer, brown, hairlike structures (_____) form on the oak leaves.  Spores produced on the ______ infect the pine.
Control — The control strategies for fusiform rust are complex for forest stands and nurseries, and are too numerous to discuss here.  In general, ___________ improved seedlings are more resistant to fusiform rust and should be used in areas where the disease has historically been a problem.
          Pitch Canker, Fusarium moniforme var. subglutinans

Importance — Pitch canker can damage many pine species, including all of the commercially important southern pines.  In forest stands, only plantations of _____, and occasionally ________ pine, are seriously affected. While mortality can result from abundant cankering, losses from growth suppression are more common.
Identifying the Fungus — ________ fruiting bodies (sporodochia) containing fungus spores are produced on cankered shoots in the needle scars and on the outer surface of bark.  Microscopic features of the spore-bearing structures aid in identification.
Identifying the Injury — Infected trees exhibit shoot ________ of the current year’s growth, and abundant ______ flow from the affected area.  The wood beneath cankers is resin-soaked.  The main _________ and upper ________ are most often affected.
Biology — Fungus spores are airborne and spread in the ________ during windy, wet periods.  The spores infect wounds.  The _______ weevil, which breeds in dying trees and feeds on the phloem of young branches, can transmit the disease.  Spores are abundant in the litter beneath diseased stands, and fruiting bodies persist for months on diseased shoots.
Control — No specific control procedures are available for pitch canker. Forest practices which maintain stand vigor — for example, _________ — may minimize disease hazard.  Salvage harvesting of heavily diseased stands is recommended.  ______ resistance to the disease exists and should be included in future pest management strategies.
Sooty Mold

Description – A _____ mold that develops on trees as a result of ______ secretions.  These fungi help entomologists diagnose the occurrence of aphids and other __________ insects.
5. 
Conifer Diseases (Root and Butt Rots and Decay)
          Annosus Root Rot, Heterobasidion annosum

Importance — Is a commercially disease of ________.  All southern pines are susceptible, but __________ and _________ pine are most severely affected.
Identifying the Fungus — Conks are often present in the litter at the base of dead or dying trees or tree stumps, or under root masses of __________ trees.  Conks, when fresh, are ___ to ________ on the upper surface and ______ with tiny pores on the lower surface.  They are rubbery and tough to tear. In the southern United States, conks are most common from ________ through ______.
Identifying the Injury — Damage from annosus root and butt rot may be scattered throughout a stand or in pockets of dead and dying pine trees called “infection centers.”  Mortality is sometimes preceded by thinning and ________ of the crown; however, some trees simply turn ____ and die.  Trees in various stages of dying or death may suffer _________.  Infected roots exhibit resin or pitch-soaking, and _______ root decay.
Biology — Annosus root rot and butt rot probably enters the stand when fungal spores land on ______ cut stump surfaces.  The fungus grows through the remaining root system into nearby live trees via root ______ or contacts. Mortality usually begins 2 to 3 years after thinning and often ceases 5 to 7 years later.  Damage increases with the ____ content of the soil.  Twelve inches or more of sand or sandy loam above a clay subsoil in a soil with good internal drainage is considered a _____ hazard site for tree mortality.
Control — Prevention and control strategies for annosus root rot include _____ treatment, timing of _______, prescribed burns, and the manipulation of planting density.  

          Littleleaf Disease, caused by a complex of agents

Importance — Littleleaf disease is the most important disease affecting _________ pine in the South.  ________ pine is also affected, but to a lesser degree.  Affected trees often die within __ years of first symptom expression.
Identifying the Causal Agents — This disease is caused by a complex of factors which include Phytophthora cinnamomi, heavy _____ soil, and soil that is low in ________.  Also, Pythium spp. and nematodes often contribute to the damage.  While the soil can be evaluated on site, laboratory analysis is required for confirmation of the fungi, nematodes, and nitrogen deficiency.
Identifying the Injury — While the damage is to the roots, the obvious symptoms are seen in the ______.  The first symptom is needle _________. New needles are shorter and fewer in number.  Eventually, the crown looks sparse and often has a ________ appearance.  A heavy crop of small, very persistent _____ normally develops 2 to 3 years prior to tree death.  Often there is a flush of __________ branches on the bole of the tree.
Biology — This disease occurs on trees growing on ____ quality sites — such as old fields.  For various reasons, including nitrogen depletion, poor aeration, and rootlet competition, the rate of new rootlet formation by the tree declines and the rate of loss resulting from the killing action of P. cinnamomi increases.  On poor sites, infected trees showing early symptoms are expected to survive about __ years.  On better sites they may persist ___ to ___ years.
Control — In the forest, losses can be minimized by _______, favoring _________ Pine within its range, or, where silviculturally appropriate, converting to hardwood.  In an urban or high value forest situation, a high ________ fertilizer can be used to delay mortality for as much as 6 to 12 years.
STUDENT NOTES

UNIT 9: FOREST AND TREE DISORDERS

LESSON 4: OTHER FOREST DISORDERS

1.    Other Forest Disorders list:  The disorders 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 also listed here for

         convenience.


         Other Forest Disorders


         Fire Damage

         Mechanical Damage

         Mistletoe


            Wildlife/Livestock Damage
2.      Fire Damage

Importance - A wildfire is a fire that is started by ​​​​​​​__________ or malice 

that can result in significant ____________.  Conversely, a prescribed 

fire is a well-planned controlled fire that accomplishes a desired goal.  

Georgia averages about _________ wildfires per ________ with 
incendiary and ________ burning leading all causes.

Injury – Crown _______, bark charring and damage to _________ roots.



Control of wildfires – Reduce _______, firebreaks

3.    Mechanical Damage

          Importance – Few forest trees attain ________ without some type of

          mechanical injury.  Injuries causing open wounds are of most 

          importance because such wounds offer entrance-points for wood-

          destroying and other fungi. 

          Identifying the cause – _____ trees frequently break off branches or 

          tops or knock off large patches of bark from the trunks of their 

          neighbors.  _______ operations are a prolific source of injury to the 

          valuable trees left in the reserved stand.

          Identifying the injury – The injury may be a broken limb, top or a

          patch of _____ removed from the tree.  Broken branches are not 

          usually a problem, but a broken top can cause serious damage to

          the future growth of the tree.  Patches of ____ and hunks of wood

          removed from trees causing open wounds may lead to insect and

          disease problems.

          Biology – The injury of trees from other trees is just a part of the

          process of natural selection.  ________ damage appears to be

          increasing as the equipment gets larger.

          Control – Proper forest __________  will normally remove trees in 

          __________ or improvement cuttings  which have defects that could

          cause damage to other trees by falling.  Proper planning for forest

          harvests could reduce the damage caused by logging equipment.
4.       Mistletoe

Importance — Many species of _________ trees are affected by mistletoe, but ____ and __________ are most commonly attacked. Mistletoe is used in Christmas greens and can be found throughout the South.  The impact of infestation is not normally severe, but the parasite may lower individual branch vigor.  Where infestations are severe, tree decline may progress to the point where ______ and fungus pests combine to kill trees.
Identifying the Parasite — _________, broad-leafed, evergreen plants appear in the tree crown.  Identification is easier in winter, when the host tree’s leaves are absent.  The plant has opposite leaves and inconspicuous flowers that produce white to red berries in the fall.
Identifying the Injury — The presence of the plant is the only reliable sign of an infestation.
Biology — Seeds are _______- and ____-dispersed between and within tree crowns.  A _______ substance on the seeds helps them adhere to susceptible young branches.  Upon germination, a peg-like root penetrates to the tree’s vascular system, extracting water and needed nutrients.
Control – Control is usually not necessary.  If desired, tree branches may be _______ at least one foot back from the plant’s attachment point, and then discarded.

5.      Wildlife/Livestock Damage
         Importance – No measure is available of the total damage caused by

         wildlife and livestock to forests, but in localized areas the damage 

         may be ___________.  Animals may damage trees by browsing the 

         foliage or trampling the seedlings.  The damage is usually more

         severe in hardwood stands, but the hardwood stands are capable of

         recovering more quickly than coniferous stands.

         Identifying the cause – The primary animals that are damaging trees 

         are most types of livestock, beavers, ____, rabbits, squirrels,

         chipmunks, rats, voles, and seed-eating _____. 

         Identifying the injury - Livestock usually damage trees by browsing

         the foliage or trampling the seedlings.  In addition, livestock 

         compact the soil, reduce infiltration of water, inhibit root growth, 

         reduce aeration and cause erosion to the soil.  Beavers cut some

         trees down and kill others by flooding.  Deer damage young pine

         stands by feeding on the _________ of recently planted pine

         seedlings.  Deer tend to feed selectively on ________ trees, often

         feeding on the more valuable species.   Rabbits damage seedlings

          by gnawing or biting them off at various heights.  Rodents damage

          trees and seedling by gnawing the bark or eating the seeds.  

          Several species of scratching birds can consume enough pine seed

          to render artificially seeded areas worthless.

          Biology – The forest is the natural home of many animals and has

          served for centuries as a pasture for domestic stock.  Also, it

          harbors numerous _______ that are interesting but likely to be

          considered useless, if not harmful.  The food demands of these

          animals may become so great at times that real ________ to the

          timber crop will occur.  The inroads of civilization, which diminish the

          natural feeding and breeding grounds of certain animals, may also 

          drive them to feed upon bark and twigs during the winter months to

          an injurious extent. 

          Control – _______ is an effective method in reducing beaver in local

          areas, but must be kept up over a long period for complete control.

          Animal repellents provide short-term control but are not economical 

          for large areas.  Deer can be controlled by fencing and controlled

          _______.  Rabbit and rodents can be controlled by ______ and

          burning.  Livestock damage can be controlled by ________ and

          exclusion from all hardwood stands.
STUDENT NOTES

UNIT 9:  FOREST AND TREE DISORDERS

LESSON 5:  FOREST HAZARDS
1.
Black Widow Spider



Identification - The black widow is considered an extremely 



poisonous species. The mature female is easily identified by a red 


_____ mark on the underside of the _____. Younger 


females will be variously marked with white and red on the upper 


abdomen.

Biology - Outdoors, black widows build their webs close to the ground under houses, stones, wood, tin, in tall weeds and grasses, in water meter boxes, around playground equipment and many other unlikely places. Indoors the spiders often are found in attics, basements and under cabinets.

Reactions and Treatment - Reactions to a black widow bite are unique and usually follow a similar pattern among all victims. The venom is classed as a _____. The bite itself is very seldom felt but immediate pain soon follows. Victims suffer with severe muscular pain, stiffening of abdominal muscles, weakness, tremor, sweating and salivation. _____ may occur in small children. Death is rare but does occur more frequently in children and older persons. In one study, large, muscular adult men seemed to be affected the most. Local treatment of the bite site is usually not effective. The victim should get immediate medical attention. Try to capture the spider so physicians can make a positive identification. This will aid in treatment.

Control - Rubbish piles, old boards and tin should be removed from around buildings. Grass and weeds should be _____ frequently. Children’s play areas should be inspected weekly during the warm months for spiders. It is not uncommon to find black widows under sandboxes, around playhouses, benches and tables and various types of homemade and commercial playground equipment.

2.
Brown Recluse Spider 

Identification - The brown recluse is easily recognized by a _____ or fiddle-shaped mark on the _____ of its body. 
Biology - Brown recluse spiders are shy spiders that prefer quite, undisturbed places.  People are often bitten while cleaning out closets, basements or other storage areas. Shoes and clothing in storage are often infested.

Reactions and Treatments - Reactions to brown recluse venom may be mild to very severe. The venom is classified as a _____. The bitten area becomes painful and swollen in a short period. Blisters often form on the skin around the bite site. The next day the skin at the bite begins to turn purple. During the next week or more the skin turns black as the _____ die. Later the blackened area sloughs off leaving a depression in the skin. The depression slowly fills with scar tissue. Many times the bite site has to be repaired by a surgeon to promote healing otherwise an unsightly scar often remains. Brown recluse spiders can become a nuisance in untidy areas at home or on the job. Closets, basements and other storage areas should be periodically cleaned and straightened to discourage spiders from taking up residence there. Work gloves, shoes, boots and coveralls should be sealed in plastic bags when not in use to inhibit the invasion of spiders.

3.
Fires Ants

Identification - Fire ants get their name from the intense burning caused by their _____. Three species occur in the south: the southern, red imported and common fire ant. All three species are general feeders and will feed on various plant parts including roots and seeds, insects and household foods.  Fire ants live in large colonies and build mounds generally in open areas such as pastures, lawns and cultivated fields. Over _____ mounds have been observed per acre in many southern fields and pastures.  Fire ants stings almost always produce small blisters or pustules that may itch for several days.
Prevention and Treatment of Stings - Avoid mounds by watching where you step or sit. Cleanse the sting site with _____ and water and apply a topical antihistamine lotion to relieve itching and burning and antibiotic ointment for secondary infections. 
4.
Saddleback Caterpillar
Identification - The saddleback caterpillars have poison _____ on their bodies that are used for defense against predators. The spines are usually hidden in _____ of hairs. They are green with a black “saddle” appearing spot on their back. 
Biology - They feed on the _____ of many different trees and shrubs and are present between May and November in the south. The stinging associated with the saddleback caterpillars is similar to the _____ plant. Usually a large area is affected due to the many spines that come in contact with the skin. Considerable swelling and intense burning often occur.
5.
Scorpion

Biology - The scorpions occurring in the south are not deadly species. They are nocturnal and are usually not seen during daylight hours unless their hiding places are disturbed. They nest under objects on the ground outside and in attics and walls indoors. Houses built on slabs and those that are infrequently inhabited (lake houses, cabins, etc.) are often infested. Although southern scorpions occur at any elevation, they appear to be more common above _____ feet mean sea level. Scorpions are very aggressive and are quick to sting. The sting is comparable to that of a _____. Systemic reactions do occur from stings of the southern species but most reactions are local or large local. 
Prevention and Treatment of Stings -  Since scorpions are _____ many stings can be avoided by wearing shoes at night when walking around. Ungloved hands should not be placed in areas where the eye can’t see. Rubbish piles and other clutter should be removed from around houses to eliminate breeding sites. Wear _____ when handling firewood and other outside materials that have been stacked for several months. Stings should be cleansed with soap and water. Ice packs will help to reduce pain and swelling. Remain calm and keep warm. 
6. 
Tick
Identification - Ticks are closely related to _____ and go through _____ stages of development; egg, larva, nymph and adult. The larva is often referred to as a "seed tick".  Some of the more common ticks encountered throughout the south in wooded areas are the lone star tick Amblyomma americanum, American dog tick Dermacentor variabilis, and the blacklegged tick Ixodes scapularis, (=I. dammini).
Biology - Ticks are considered to be important vectors of organisms causing disease in humans. Two diseases known to occur throughout the south are Rocky Mountain _____ fever (RMSF), and Lyme disease (LD).  People who work in tick infested areas need to be familiar with the symptoms of _____ and RMSF and ways in which they can limit their exposure to ticks. Symptoms of RMSF include fever, headache and rash. The rash usually develops a few days after the tick bite around the wrists, _____ and on the back. It later spreads to all parts of the body. LD caused by a bacterium, is characterized by a distinctive skin lesion in about 75% of all cases. Patients may suffer with headaches, fever, arthralgias, stiff necks, and feel generally ill. If the disease is not treated early, severe debilitating symptoms may occur.
Prevention and Treatment - Several brand name _____ are very effective in repelling and/or killing ticks on the outer clothing. Persons working in tick infested areas should tuck trouser legs into the _____ and wrap with several strands of adhesive tape. This forces ticks to remain on the outside of the clothing where they can be seen and picked off.
7.
Wasps

Yellowjacket


Identification – Medium sized wasps marked with black and yellow 
bands or stripes.
Biology - Yellowjackets are the most feared _____ among foresters. Most nests are below ground around rotten stumps or on the sides of terraces, gullies and ditches. Sometimes yellowjackets will nest above _____ in stacked hay or in wall voids of houses and other buildings Yellowjacket colonies may contain hundreds to thousands of individuals. They will sting repeatedly and any avid woodsman will soon retreat after stumbling onto a nest. The southern and eastern yellowjackets are common species found in the south.  Both species are attracted to sweet _____ and liquids, ripened _____ and perfumes

Prevention and Treatment of Stings - Multiple stings usually occur when a _____ is disturbed. Avoiding nests is the best prevention of stings. Individual yellowjackets away from nests are not quick to _____ unless they are handled or slapped. If a yellowjacket’s nest is disturbed don’t panic. Retreat by the safest route cradling the head with the arms. Don’t _____ arms and slap at the insects. Never walk behind _____ that are plowing firebreaks because yellowjackets are frequently uncovered by fire plows.  Sting sites should be cleansed with _____ and water. Wet table salt applied immediately to the sting site will reduce intensity of pain and swelling.  A _____antihistamine lotion will relieve itching. 
The bald-faced hornet (aerial yellowjacket), is not a true ________. It’s an aerial nesting yellowjacket that prefers to build nests in trees, bushes and shrubs. The bald-faced hornet is marked with a white ______ and is considerably ___________ than the other yellowjackets. The nest is very similar in size and shape to a yellowjacket’s nest and it can pose a serious threat to people when built close to the ground.

The guinea wasp is often confused with the___________________ because of similar black and yellow markings.  It is probably encountered more than any other paper wasp. It will nest under mailboxes, propane tank tops, above doorways, under decks and porches; on playground equipment and in shrubbery and brush piles. The nest is usually small (<20 wasps) and is attached by a single ________________.

The red wasp is found more often along river and creek banks in trees and bushes. However, large nests are common around barns and other out buildings. One nest containing over 500 wasps was removed from an idle chimney. This wasp is _________ than the guinea wasp and is _____________ ___________ in color.  The nest is usually larger than the guinea wasp’s.
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