LESSON XI


PROTECTING THE FOREST AGAINST INSECTS AND DISEASE
UNIT
OBJECTIVE: 
Students completing this lesson will have a basic understanding of forest insects and diseases including identification, damage, life cycle, and recommended control practices.

SPECIFIC 
OBJECTIVES: 
1. Students will be able to list reasons for controlling forest insects and

diseases.

2. Students will be able to identify common forest insects as well as explain basic life cycles and recommended control practices.

3. Students will be able to identify common forest diseases as well as explain basic life cycles and recommended control practices.

OBJECTIVE I.
Students will be able to list reasons for controlling forest insects and diseases.

Importance
a. Insects are by far the most numerous of all forms of animal life inhabiting the forest.

b. Forest insects destroy more timber than fire. Fires are spectacular and we recognize this loss. Forest insects work quietly day and night destroying trees throughout the forest.

c. It is estimated that the growth loss and tree mortality exceeds 10 billion cubic feet annually in the nation and 3 billion cubic feet per year in the South from insects and diseases.

d. Insects and diseases affect trees in all stages of development, from seed to mature trees and finished products.

e. The most important insects and diseases in Georgia (those that cause the greatest economic loss) are those that attack pines. This is because there are more commercially valuable pine stands in Georgia than hardwood stands of economic importance.

f. Outbreaks of insects that damage forests economically vary greatly in frequency, size, and duration. Most outbreaks are small and short-lived, and usually consist of one or a few spots in a stand or region. Others may encompass hundreds or thousands of acres and last for several years.

OBJECTIVE II.
Students will be able to identify common forest insects as well as explain basic life cycles and recommended control practices.

Forest Insects
a. Bark Beetles - Most serious forest insects in Georgia. Three types are important: Ips, Southern Pine, and Black Turpentine. These insects will attack healthy trees but they usually attack low vigor, injured, or faced trees. They bore through the bark, then tunnel between the bark, girdling the tree. Larva develop into beetles which bore out through the bark. Newly hatched beetles fly to other trees to start the life cycle again. Pitch tubes form at the entrance holes. Exit holes look like "shot" holes. They are active year round, but most active in late summer and early fall.

1. Ips Beetles - They are the most common and are distributed over the entire South. Ips may be found wherever pine is damaged, disturbed, or overcrowded. They usually kill small groups of trees. The Ips beetles come in three sizes: small Ips (four spines), medium Ips (five spines), and large Ips (six spines). They are all similar in appearance and range in size from 1/8" to 1/4" long. They have a scooped out rear end. The pitch tube is whitish pink. The Ips beetle tunnels are I, H, and Y shaped. They are usually parallel to the grain of the wood. In hot weather a new brood may be produced every 18 - 25 days. A warm dry winter can cause increased beetle activity. The insect attacks the entire tree. Death of the tree is usually hastened by the introduction of a blue staining fungus which clogs the water conducting tissues and blocks the flow of sap.

Control - Predators, parasites, diseases and starvation take their toll on these beetles, but not usually until the tree is beyond saving. Under forest conditions salvage cutting and good forest management are the most practical control methods.

Chemical - See current edition of Georgia Pest Control Handbook.

2. Black Turpentine Beetles - They are usually found after disturbances such as fires, droughts, and heavy cutting operations and on trees faced for naval stores. It attacks fresh stumps and living trees by boring through the bark and constructing galleries on the face of the sapwood where eggs are laid. Fifty to

200 eggs are laid in a group. The Black Turpentine beetle kills much more slowly than the Ips or Southern Pine beetle. The Black Turpentine beetle is the largest of the bark beetles, with the adult beetle being approximately 3/8" long. The beetles infest the pine from the ground level to a height of about 15 feet. Signs of the attack are deep red-brown pitch tubes with wide irregular tunnels. The larva feed together chewing out large patches under the bark. From 70 to 90 percent of the trees attacked by the beetle die. The entire life cycle of the beetle takes from 1 1/2 to 4 months. There are usually two generations and part of a third each year.

Control - Buildup of this insect is comparatively slow, and if stands are watched carefully, many attacks can be headed off. Proper forest management practices with regard to harvesting, fire breaks, and naval stores operations can reduce the incidence of beetle attacks.

Chemical - See current edition of Georgia Pest Control Handbook.

 3. Southern Pine Beetles - This insect is considered the most destructive insect of pines in Georgia. Drought seems to be associated with initiation of major outbreaks. The SPB is scattered over the South and spreads rapidly killing large areas of timber in a short time. The beetle is about 1/8" long with a rounded rear. It usually attacks the tree in the middle or upper parts and spreads to lower portions. The pitch tubes are smaller than the Ips and more whitish in color. It makes "S" shaped tunnels and has very small larva. There is a new brood every six weeks and there may be from 3 to 7 generations per year depending on weather and locality. The SPB is the most active in warm weather. A new generation emerges, attacks and quickly kills the trees by girdling the cambial region and introducing a blue-stain fungus that blocks the water conducting tissues.

Control - Good management practices regarding cutting and prompt removal of infested trees is the best control.

Chemical - See current edition of Georgia Pest Control Handbook.

 4. Ambrosia Beetle - These beetles are much like the true bark beetles; their tunnels are constructed deep in the wood and they generally only attack dead or dying trees. The only requirement is that the wood be moist enough (48% moisture) for the fungus on which they feed to grow. The adult beetle is reddish-brown and approximately 1/4" in length. Ambrosia beetles damage green sawlogs and lumber which could result in lowering the grade and reduction in strength. The fungus introduced causes black stains throughout the wood.

Control - The best control is rapid utilization of dead or dying trees and proper seasoning and drying of lumber.

Chemical - See current edition of Georgia Pest Control Handbook.

b. Seedling, Twig, Shoot and Cone Insects
1. Pine Tip Moth - The larva kills buds and new shoots of pine generally under 15 feet tall. Repeated attacks mean stunted or deformed trees. The pine tip moth is more serious on loblolly and shortleaf pine but all species of pines except white and longleaf are affected. Infested pines have many brown, dead and stunted twigs. Early signs of infestations are resinous exudations on and around the buds and twigs near the needle sheaths. In Georgia there are five to six generations per year.

Control - Planting more resistant species like slash or removing and destroying injured terminals during wintering months are the most practical means of control.

 2. Pales Weevil - The adults kill seedlings by girdling. They brood in fresh stumps and dying trees. Adults feed on tender bark of seedlings in their vicinity. The adult weevils are robust, black to reddish brown and are about 3/8" long with a typical snout. They feed on all species of pine within their range.

Control - The best control is site preparation of area by removing old stumps and logging slash, or planting on an area where pine was cut at least 6 months before planting.

 3. Aphids - Are common on trees throughout the South. All southern pines are subject to attack. Aphids are soft bodied usually wingless insects less than 1/8" long. The rate of reproduction is very rapid and many generations are produced each year. Aphids suck the plant juices from tender succulent parts of plants. Heavy feeding causes stunting of trees. Aphids excrete sweet sticky honey dew which may attract ants in great numbers. A fungus, sooty mold, frequently develops on the honey dew and the branch or entire tree may appear black. 

c. Defoliators
1. Red-Headed Sawfly - This insect occasionally does considerable damage to pine plantations and nurseries in Georgia. Growth loss due to the larva eating the foliage occurs more frequently than mortality.

Control - Numerous parasites and predatory insects play an important role in causing the decline of infestations. There is no practical control recommended under forest conditions, however, in young pine plantations and nurseries trees should be sprayed just before eggs hatch with a recommended pesticide.

2. Bagworms - The bagworm is a pest that often attracts attention because of its unusual habits and appearance. It is generally recognized as a defoliator of conifers, particularly junipers, cedars, and arborvitae. It is found to a lesser extent on many hardwood trees. Damage is caused by the larva which are inside the bags. The larva eat the needles or leaves and a heavy infestation can completely defoliate a plant. Bagworms are easily identified by the spindle shaped bags of silk, covered with bits of needles or leaves they construct around themselves. The winter is passed in the egg stage. About 500 eggs are laid inside of the bag by the female at the end of summer. She then drops to the ground and dies. Larva hatch in the spring after trees have full foliage. There is only one generation per year.

Control - If chemicals are applied they must be applied in the spring or summer while the larva are small. Insecticides are ineffective when the bags are closed. Hand removal of the bags and burning is the best control method on a small scale.

 3. Gypsy Moth - When present, the gypsy moth is one of the most important forest pests. Although several male moths have been trapped in Georgia in recent years, the gypsy moth is not established in Georgia. The moths trapped were probably brought into Georgia in the pupal stages attached to mobile homes or recreational vehicles. The female gypsy moth does not fly. The moths are harmless, but the caterpillars from which they develop feed on the leaves of forest, shade, ornamental, fruit trees, and shrubs. The number of trees killed by gypsy moth defoliation is relatively small but many trees become weakened and become susceptible to secondary attack by other insects of plant diseases. During the past 80 years several parasites have been introduced into infested areas; control has been less effective than desired.

OBJECTIVE III.
Students will be able to identify common forest diseases as well as explain basic life cycles and recommended control practices. 
Forest Diseases
a. Annosus Root Rot - This is a disease that enters through stump and root injuries and spreads from pine to pine through root contact. This disease kills pines in plantations and some natural stands, usually after thinning. The first signs of infestations may be the production of fruiting structures called conks. These are grayish brown on the upper surface and creamy white beneath and are found at or below the ground line in the duff. Many times the disease is first discovered when trees are wind blown over where the root system is degenerated.

Control - Summer thinning and delaying of thinning as long as practical will reduce the incidence of root rot.

Chemical - The most promising control is the treatment of the freshly cut stump surface with dry borax with a salt-shaker type container during the first thinning before the Root Rot is present.

b. Brown Spot Needle Blight - This is a serious fungus disease of longleaf pine. Severe needle blight on young seedlings greatly increase the time it takes for young seedlings to grow out of the grass stage. The most recognizable symptom of Brown-Spot is the mass of dead needles around the seedling.

Control - Prescribed burning is the only practical method of control under forest conditions.

c. Fusiform Canker - Loblolly and Slash are most susceptible to the rust. The fungus causes elongated spindle-shaped swellings or galls on the stems and branches of the tree. In the spring the galls will be covered with orange powdering spores. Wind or ice will break the tree at the point of the canker. The alternate host is any species of oak tree. Oaks hosts a stage of the disease on the underside of the leaf.

Control - Thinning of trees with infected trunks before wind or ice breaks them will help lower losses from the disease. Planting improved species with more resistance is the most promising method of control.

d. Littleleaf of Pine - This disease attacks primarily shortleaf pine in the Piedmont section of Georgia. The symptoms of littleleaf disease are yellowing and shortening of the needles, reduction in twig and diameter growth, production of abnormally high numbers of cones and the development of slick bark and flattening of the top. 

Control - The most practical method of control involves planting other species of pine rather than shortleaf, and removing shortleaf pines during cutting operations.

e. Needle Cast - This is a collective term given to several diseases caused by fungi which cause a premature shedding or casting of needles. Affected trees may have a scorched appearance as the needles usually turn brown starting at the apical end. The disease is more common in some years because of weather conditions conductive to the growth and spread of the fungi. The fungi attack the older needles in late spring or early summer after the majority of growth has already occurred.

Control - No control is recommended because of the lack of serious injury to the tree. 

f. Pitch Canker - Causes growth loss and mortality to many species of pine including Virginia, Slash, Loblolly, Shortleaf, and Longleaf. Pitch Canker is characterized by copious pitch flow and pitch-soaked wood. Shoot cankers result in die-back. Cankers on trunks and large limbs are perennial while shoot cankers are usually annual. Pole size trees with extensive infection may die. Lesser affected and younger trees may not be killed but may suffer reduced growth loss and form. The fungus gains entrance into trees through wounds and has also been shown to be transmitted from infected seed orchards. Healthy seedlings can be inoculated if transported with infected seedlings.

Control - Plant disease free seedlings. Systematic removal of infected trees will reduce inoculum sources as well as reduce fire hazards. When regenerating, consider using the seed tree method because native trees may be more resistant then transplanted seedlings.

ACTIVITIES
1. Examine school forest or nearby forest land for presence of major insects or diseases.

2. Compose a list of forest management practices that will lead to reducing the chances of an outbreak of forest insects and diseases.

3. Collect specimens of the major forest insects and diseases.

REFERENCES:
Insects And Diseases of Georgia Trees - GFC

Insects And Diseases of Trees In The South - USFS

A Guide To Common Forest Pests In Georgia - GFC

Forest Pest Control - Cooperative Extension Service

Slides and Script "Forest Insects and Disease" - AG. Education 1986
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