Course:
01.463 Landscape Design and Management

Unit 8:
Controlling Pests in Landscape
Lesson 3:
Control Insects

QCC:
486, 491, 492, 493, 494, 501
Objectives: 

1.
Describe life cycles of common insect pest.

2.
Describe methods of insect control including integrated pest management.

3.
Identify procedures in insect control to protect personal and environmental safety.

4.
Control insect pests in the landscape using proper methods.
Teaching Time:

4 hours
References:
Teacher References
Instructional Materials Service, Texas #8931-H.   Managing Pests of Greenhouse and Nursery Plants.

Control of Common Pests of Landscape Plants.  Georgia Extension Service

Beneficial Insects in the Home, Yard and Garden. Georgia Extension Service

Videotape: Pesticide Handling for the Lawn Care Industry.  GA Extension Service.

Slide set: Greenhouse Crop Pests and Their Natural Enemies.  Ohio Agricultural Education Curriculum Service.  Columbus, Ohio.

www.ca.uky.edu/agripedia
www.forestpests.org
www.gaipm.org
PowerPoints:




1.  Calculating and Mixing Chemicals




2.  Introduction to Insects




3.  Introduction to Insects Part II

Materials and Equipment:

Slide projector and screen

Slide Set-Greenhouse Crop Pests and Their Natural Enemies

Sprayer

Rubber Gloves

Goggles

Face Cover 

Low LD Chemicals such as Malathion

Insect infested plants

Teaching Procedure


Introduction and Mental Set

What insects do you not like?
Answer: roaches, mosquitos, etc.

What insects cause harm to plants?

Answer: Students may name aphids.
Tell a war story.  For example, army worms devastated Georgia crops, lawns and trees in 1970's.

Discussion

1. View the Powerpoint presentation, Introduction to Insects Lesson 8.3.   Students complete handout 8.3.1.

2. View the Powerpoint presentation, Integrated Pest Management Lesson 8.3.  Students complete handout 8.3.2.

3. Using reference material and internet sites, students complete handout 8.3.3.

4.
Using Managing Pests of Greenhouse and Nursery Plants (IMS # 8931-H Texas) have students briefly describe methods of control for those insects found.  Pp.  4-8 (mechanical, chemical, physical, preventive, biological methods).

 5.
Distribute handout 8.3.2 viewing guide for VCR tape, Pesticide Handling for the Lawn Care Industry.  Tell students that they are to fill out the sheet as they watch the video and will have a quiz over that same sheet.  (You may want to make the quiz multiple choice or give them a word bank.)  
6.
Apply a product such as Malathion or Sevin, having a low LD value.  Teacher demonstration.

A.
    Emphasize use of insecticides by use of a sprayer.  Demonstrate how to prepare the recommended dosage.  Dispose of the bottle as shown on the VCR tape.  For class demonstration purposes, you may want to reclaim the bottle after class to fill again with dosage for sprayer.  Thus, having a means to again demonstrate insecticide.  

B.

Emphasize use of rubber gloves and proper face mask and goggles.

C.

Each student sprays a small amount having on proper equipment.   
7.
Emphasize prevention by having other practices such as removal of weak plants, application of systemic insecticides, and  biological indicators (sticky stripes).
8.
Divide the students into groups and give the group an area of the school nursery to scout for insect problems.  

Each group will develop a plan of action for insect control for the nursery area.  

Chart:   Lab Section Area                       Student Names: 

Insect Control Plan
	Preventive Measures
	Time of Year
	Method to Use
	Insect Targeted

	
	
	
	

	Control Existing Problems
	
	
	


Summary                                                                                               

Review insect life cycles

Review IPM procedures

Review insect identification

Review why we need to control insects and safety procedures in using chemicals

Evaluation
Written test

Laboratory activity
8.3.1

Introduction to Insects Worksheet

Directions:  View the Powerpoint Presentation, Introduction to Insects Lesson 8.3, and answer the following questions.

1. What is Entomology?

2. How many different species of insects have been identified?

3. List an example for each insect order:





Orthoptera





Hemiptera





Lepidoptera





Homoptera





Thysanoptera





Coleoptera

4. List an example for each insect mouthpart.





Sponging





Rasping-sucking





Siphoning





Chewing





Piercing-sucking

5. What is the hard outer coating of an insect called?

6. What are the three parts of an insect?

7. What are the three life cycles of an insect?

8. What are the four stages of complete metamorphosis?

9. Which life stage does the larva change into an adult?



10.What does phytophagous mean?

8.3.2

Integrated Pest Management Worksheet

Directions:  View the Powerpoint Presentation, Integrated Pest Management  Lesson 8.3, and answer the following questions.

1. What is integrated pest management?

2. What are five methods of controlling pests?

3. What are three examples of mechanically controlling pests?

4. What are three examples of culturally controlling pests?

5. What are three examples of biologically controlling pests?

6. What are four examples of beneficial insects?

7. What are three examples of genetic enhancements used to control pests?

8.3.3

Worksheet for Common Nursery and Landscape Pests

Nursery and Landscape Pests


Aphid


Bagworm


Borer


Grub


Leaf Miner


Mealy Bug


Scale


Slug


Spider Mite


Whitefly

Using reference material, find the following information about each pest:

1. What does the pest look like?

2. What is the life cycle of the pest?

3. Which plants are most susceptible to the pest?

4. What are two non-chemical methods of controlling the pest?

5. What are two chemicals used to control the pest?

8.3.4

Viewing Guide for Pesticide Handling for the Lawn Care Industry Video
1.
Chemical 




 and 



 are the advanced tools of our trade.

2.
They are formulated and tested to be 


 when applied to 

.

3.
Packages of pesticides contain signal words such as:

a.

b.

c.

4.
One way of measuring the harmfulness is the 

  50 


. 

5.
The 

  LD 50 value of a product is the amount of material 

  to 

  percent of the 


  used in a test group when the material is administered 
  in a 


  dose.

6.
The 

 LD 50 value is the result of the 

  when the material is 
  through the 


.

7.
In both cases -- the 

  the 


  value it takes to be

.

8.
The dilution at which the applicator sues a product normally makes the chemical much 
. 

9.
When 



  according to the label 


  most end use products are classified as moderately toxic or practically non-toxic to humans, pets, and the 

.

10.



  means the active ingredient has been determined as 
  to humans.

11.
Other examples of slightly toxic materials are: 


, 

,

, and the ballpoint 


.

12.
Products with the caution do not have the symbol 


  and crossbones.

13.
Products with the word 


  are considered very toxic.

14.
Other products that are very toxic are 


  and 


. 

15.
Products displaying the signal word danger are considered 


  dangerous.

16.
The most frequent route of exposure is through the 


 and 
.

17.
Before transporting make sure all materials are 


  and sealed in their 
 containers so handlers can read them.

18.
Don't transport in a 


 vehicle.

19.
Store in a 



 facility.

20.
Use a 



 and 


 controlled to prevent 

. 

21.
Group like pesticides with 


  pesticides.

22.
Inspect the 


  area at least 

  a month.

23.
Read the label to determine the right 


  clothing.

24.
Pesticides enter the body by four routes 


, 


, 

, and 


.

25.
Ways to avoid contact for dry formulations wear:

1.

2.

3.

4.

5.

6.

7.

8.

26.
To minimize exposure:

1.

2.

3.

27.
Don't handle pesticides if you have 


or 


.

28.
Protect small cuts and scratches 



  handling pesticides.

29.
Remember to wash well before 


, 


, or

.

30.
Shower at the 

  of the 


.

31.
Use 



  and 



  to wash your hands and arms, so it can be removed 


  quickly.

32.
Never wash 


  clothes with the rest of your family's laundry.

33.




  clothing if it is contaminated.

34.
Learn how to react or respond to an 


.

35.



  your officers on what type of chemicals are released; how much  

 is , or the movement of it.

36.
Notify the 


  if any chemicals have been flown into any bodies of water.

37.
Keep a list of 


  for other people to notify.

38.



  to report a spill could result in 

  penalty for you and your company.

39.
If someone is 

, stay calm and follow the same procedures that you would do for yourself.

40.
If a 



, or 


  becomes in contact with spray; act simply upon yourself.

41.
In most cases office personal should handle problems:

1.

2.

3.

4.

5.

6.

42.
Release information to medical personal from the 

  label or 

  safety data sheet.

43.
Don't provide samples to unauthorized personal, because it could cause greater 

.

44.
Keep the number of the poison control center in a 

  location.

45.
If the 



  is severe, especially if the 


  is highly 

  get first aid!

46.
Send a copy of the 

 along with the 


  when seeking 

  attention.

47.
If 


  are exposed wash them immediately with large 


of water for at least 


  minutes.

48.
For skin exposure remove 


  clothing and wash with 

  and 
.

49.
Physicians need to know the 

  and 


  of the material as well as the 

  mix.

50.
For your protection the 


  may want a 


  and 

  test done to guard against the 


  long effects.

8.3.2
Viewing Guide for  Pesticide Handling for the Lawn Care 

Industry  Video
Answer Key
1.
Chemical fertilizers and pesticides are the advanced tools of our trade.

2.
They are formulated and tested to be safe when applied to 

label.

3.
Packages of pesticides contain signal words such as:

a.  caution
b.  warning
c.  danger
4.
One way of measuring the harmfulness is the LD 50 value. 

5.
The oral LD 50 value of a product is the amount of material lethal to 50 percent of the test animals used in a test group when the material is administered orally in a single dose.

6.
The dermal LD 50 value is the result of the test when the material is 
absorbed through the skin.

7.
In both cases -- the lower the LD 50 value it takes to be harmful.

8.
The dilution at which the applicator sues a product normally makes the chemical much less. 

9.
When used according to the label directions most end use products are classified as moderately toxic or practically non-toxic to humans, pets, and the environment.

10.
Caution means the active ingredient has been determined as 
slightly toxic to humans.

11.
Other examples of slightly toxic materials are: deodorant, shaving cream,

window cleaner, and the ballpoint ink.

12.
Products with the caution do not have the symbol skull and crossbones.

13.
Products with the word warning are considered very toxic.

14.
Other products that are very toxic are paint remover and denture cleaner. 

15.
Products displaying the signal word danger are considered extremely dangerous.

16.
The most frequent route of exposure is through the skin and eyes.

17.
Before transporting make sure all materials are labeled and sealed in their original containers so handlers can read them.

18.
Don't transport in a closed vehicle.

19.
Store in a secure facility.

20.
Use a dry and temperature controlled to prevent freezing. 

21.
Group like pesticides with like pesticides.

22.
Inspect the storage area at least once a month.

23.
Read the label to determine the right protective clothing.

24.
Pesticides enter the body by four routes eyes, skin, inhalation, and ingestion.

25.
Ways to avoid contact for dry formulations wear:

1.  a hard hat
2.  long sleeved shirt
3.  long pants
4.  coveralls
5.  impervious boots
6.  gloves
7.  goggles or face shields
8.  perhaps a dust filter mask
26.
To minimize exposure:

1.  Repair or replace leaky equipment.
2.  Wear protective gear when repairing.
3.  Carry soap and water on spray equipment for washing when pesticides are used.
27.
Don't handle pesticides if you have severe skin rash or blisters.

28.
Protect small cuts and scratches before handling pesticides.

29.
Remember to wash well before smoking, eating, or

using the restroom.

30.
Shower at the end of the day.

31.
Use hot water and soap to wash your hands and arms, so it can be removed ___________ quickly.

32.
Never wash contaminated clothes with the rest of your family's laundry.

33.
Discard clothing if it is contaminated.

34.
Learn how to react or respond to an emergency.

35.
Notify your officers on what type of chemicals are released; how much concentration is present or the movement of it.

36.
Notify the coast guard if any chemicals have been flown into any bodies of water.

37.
Keep a list of phone numbers for other people to notify.

38.
Failure to report a spill could result in stiff penalty for you and your company.

39.
If someone is composed, stay calm and follow the same procedures that you would do for yourself.

40.
If a person, or pet becomes in contact with spray; act simply upon yourself.

41.
In most cases office personal should handle problems:

1.  offer your knowledge
2.  separating and washing contaminated clothing
3.  supply the chemical name and concentration
4.  provide a description of the claimed injury
5.  the name of the people involved
6.  the name of the attending physician or veterinarian
42.
Release information to medical personal from the pesticide label or 

material safety data sheet.

43.
Don't provide samples to unauthorized personal, because it could cause greater injuries.

44.
Keep the number of the poison control center in a convenient location.

45.
If the contamination is severe, especially if the product is highly 

toxic get first aid!

46.
Send a copy of the label along with the patient when seeking 

medical attention.

47.
If eyes are exposed wash them immediately with large volumes
of water for at least 15 minutes.

48.
For skin exposure remove contaminated clothing and wash with soap and water.

49.
Physicians need to know the type and concentration of the material as well as the tank mix.

50. For your protection the employer may want a blood and urine test done to guard against the accumulated long effects.

	Aphids 
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Aphids
Kansas State University Extension Service
Typical soft-bodied aphid on pine
US Forest Service
Aphids are small (1/16-1/8 inch long), soft bodied insects commonly called plant lice or ant cows. Virtually every plant has at least one aphid species that attacks it. These small insects are masters of reproduction and are often found in great numbers on stems or leaves. Some species even feed on the roots of plants. They range in color from green to brown, red, black or purple. Some species may even have different color forms in the same colony. Most have the soft exoskeleton exposed, but some species produce waxy, cottony strands which cover the body. These are often called woolly aphids. 

Aphids are identified by their sucking mouthparts, long, thin legs, long antennae, pear-shaped body and pair of tube-like structures (called cornicles) arising from the posterior of the abdomen. A hand lens may be needed to see the short cornicles of some species. These cornicles apparently are the ducts of glands that produce alarm odors. Aphids may be winged or wingless and colonies often have both forms. 

Aphids excrete a sugary liquid called honeydew. This honeydew drips onto plant foliage or other structures and provides a suitable place for black sooty molds to grow. Ants often tend or care for aphids in return for the honeydew. Therefore, if ants are running over a plant, look carefully for aphids. 

Types of Damage 

Each plant reacts differently to aphid attacks. Some plants show no response to the aphids, while other plants produce distorted (twisted, curled or swollen) leaves or stems. Occasionally, aphids may actually kill leaves or small shoots. Since aphids may move from one plant to another, they may transmit plant diseases which contaminate the sucking mouthparts. 

Probably the most common disturbance caused by aphids is their never-ending production of honeydew. This sweet liquid drips onto plant foliage and stems and is soon covered with black sooty mold. Cars, sidewalks, and lawn furniture under trees with aphids are also covered with this sticky fluid. Ants, flies and wasps appreciate the sugary meal and can become a nuisance of their own. Even though plants may look bad from the growth of sooty molds, these fungi do not damage the plant tissues. Once the aphids disappear, the sooty mold often dries up and falls off the plant. 

Life Cycles and Habits 

Though aphids belong to the group of insects with simple life cycles, many species have very complex life histories. They can be conveniently grouped into three types: 1) those with single hosts and asexual reproduction, 2) those with single hosts and asexual alternating with sexual reproduction, and 3) those with alternating hosts and alternating asexual and sexual reproduction. 

Aphids with simple life histories live on one plant species or a group of related plants. The females give live birth (ovoviviparous) to tiny female nymphs that start sucking sap immediately. After shedding their skin several times, the nymphs reach adulthood and soon produce new aphids. A complete cycle may take only 10-14 days. As the colonies grow, winged forms may be produced that seek out additional host plants. Some of these species may lay eggs, asexually, in the fall, which overwinter. 

The next group again lives on one plant or group of plants, but alternates from the spring asexual form of reproduction to a fall sexual cycle. Generally, these aphids overwinter in the egg stage. The egg hatches in the spring into a female called the "stem mother." This female gives live birth to female aphids. Asexual reproduction continues with wingless or winged forms being produced. In late summer or fall, the asexual reproducing females produce sexuals, males and females. These sexual forms mate and lay eggs for overwintering. 

The most complicated aphid life cycles include not only alternation from asexual to sexual reproduction but also a switch of host plants. The spring and summer asexual forms live on one host but fly to an alternate plant for the production of the sexual forms. The sexual forms, after mating, return to the spring host plant to lay eggs. 

The important things to remember about aphids is that they are tremendous reproducers, and with their ability to fly, tend to constantly reinfest plants. 

Control Tactics 

Most aphid attacks merely cause temporary aesthetic damage to plant material. In fact, most of the species with complicated life cycles use the alternation of hosts to escape the numerous predators, parasites and diseases associated with a sedentary life. Therefore, unless significant damage is occurring or the aphids are dropping honeydew on cars and lawn furniture, control is not necessary. 

Strategy 1: Cultural Control - Syringing Use a hard jet of water from the hose to dislodge the aphids. Periodic syringing will keep the populations from doing much damage and allow the parasites and predators to build up to effective levels. 

Strategy 2: Cultural Control - Plant Resistance Many trees, shrubs and flowers have resistance to aphids. Observe those plants in the neighborhood to identify those that seem to be annual "aphid food" and those that never seem to be bothered. Select the resistant types for your own yard. 

Strategy 3: Biological Control - Encourage Predators and Parasites Lady beetles, green lacewings, hover flies, and parasitic wasps commonly do a good job of aphid control if they are not killed with insecticide applications or if ants are not allowed to tend the aphid colonies. If ants are tending aphids on a plant, place a ring of insecticide dust or diatomaceous earth around the base of the plant. If the plant has to be sprayed with an insecticide, use a "softer" material such as horticultural oil (1.5-2.0 percent) or an insecticidal soap. These materials tend to cause less harm to the beneficials. 

Strategy 4: Chemical Control - "Soft Pesticides" Since most aphids are soft-bodied insects, horticultural oils and insecticidal soaps seem to provide good control. Thorough coverage is needed since these products have contact activity only. Request a fact sheet on horticultural oils for information on product specifications, tolerant plant materials and rates. 

Strategy 5: Chemical Control - Contact Insecticides Numerous contact insecticides are registered for aphid control. Since aphids are often placed under considerable pesticide pressure in field crops and greenhouses, they may be resistant to certain categories of insecticides. Therefore, if you do not obtain reasonable control, consider rotation to another insecticide. Contact insecticides currently registered for aphid control include: acephate (Orthene), bendiocarb (Ficam, Turcam)(*), bifenthrin (Talstar), chlorpyrifos (Dursban), cyfluthrin (Tempo)(*), diazinon, endosulfan (Thiodan) (*), fenitrothion (Pestroy)(*), fluvalinate (Mavrik)(*), lindane, malathion, nicotine sulfate, pyrethrum, permethrin (*), rotenone, resmethrin, and tetramethrin + sumithrin. 

Strategy 6: Chemical Control - Systemic Insecticides Several systemic insecticides are useful in aphid control. Aphids have sucking mouthparts and are thus very susceptible to pesticides located in the plant vascular system. Some of the systemic insecticides also have contact activity. Systemics injected or applied to the ground are less harmful to beneficial insects. Systemic insecticides include: acephate (Orthene), dicrotophos (Bidrin)(*), dimethoate (Cygon)(*), disulfoton (Di-Syston)(*), oxamyl (Vydate)(*), oxydemeton-methyl (Metasystox-R)(*). * = Restricted Use Pesticide

Information provided by the Ohio State University Extension Service


	Green Peach Aphid  -  Myzus persicae (Sulzer) 

Dr. Randy Hudson, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
Dr. David Adams, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793 

Order Homptera: Family Aphididae
	


	[image: image3.png]



	[image: image4.png]




	Description: The green peach aphid is soft-bodied and pear-shaped, ranging from 1.6 to 2.4 mm long with piercing-sucking mouthparts. Aphids are usually wingless. The wingless green peach aphid adult is pale-yellow to green. In the fall, color may range from pale- to dark-green to pink or red. The winged migrant form has a yellowish green abdomen with a dark dorsal blotch. Both forms have a pair of tailpipe like appendages known as cornicles. Nymphs are slightly smaller than the adult but similar in shape. They are pale yellow-green with three, dark lines on the abdomen. 

Hosts: The green peach aphid infests a wide range of plants. 

	
	Some important hosts include cabbage and related cole crops and leafy greens, tomato, tobacco, potato, spinach, pepper, eggplant, legumes and others. 

Damage: Green peach aphids extract sap from plants and excrete a sweet sticky substance known as honeydew. Black sooty mold grows on the honeydew and, though not directly harming the plant, may block out sufficient light to reduce yield. The green peach aphid transmits several viral diseases including several important mosaic viruses on squash and other cucurbits. 

Life Cycle: Adults pass the winter on greens and other wild hosts. Winged forms migrate to other hosts in late spring. 
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Green Peach Aphid on Tobacco
Photo by: UGA Archives



Green Peach Aphid on Tobacco
Photo by: David Jones, UGA
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	During these migratory flights, aphids may spread virus diseases from infected volunteer plants and weeds to healthy crops. In Georgia, the aphids are nearly all females. Successive generations of females, mainly wingless, are produced throughout the year. Winged migrants develop whenever overcrowding occurs or food becomes scarce. Many generations may occur per year. 

Control: In many crops, natural controls often can regulate the population below economic impact thresholds. Many predators, fungus diseases, high temperatures, hard rains and damp weather reduce aphid populations. Insecticides are the second choice for controlling aphids. Oil sprays are used to prevent the spread of virus diseases in squash.
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	In: Roberts, P. M. and G. K. Douce, Coordinators. 1999. Sucking Insects. A County Agent's Guide to Insects Important to Agriculture in Georgia. Univ. of GA, Col. Ag. Env. Sci., Coop. Ext. Serv., Tifton, GA USA. Winter School Top Fifty Agricultural Insect Pests and Their Damage Sessions, Rock Eagle 4-H Ctr., Jan. 20, 1999.
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USDA Forest Service
Forest Health Protection, Southern Region
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	Bagworm, Thyridopteryx ephemeraeformis (Haworth)
	

	
	
	


	

	
	
	

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

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

	
	

	
	
	


	

	
	
	

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

Biology. - Bagworms overwinter as eggs, inside the bag  that contained the female. In the spring, the eggs hatch and the larvae  crawl out in search of food. By using silk and bits of needles, bar, or  twigs, they construct a bag around themselves.. 
	
	
	

	
	

	
	
	Male adult, bag and pupal case
Photo by Gerlad Lenhard
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	 When fully grown, the bags  are between I 1/2to 2 1/2 inches (40 to 65 mm) in length and the larvae  permanently suspend their bags from twigs and pupate. In the fall, the  male moth emerges, flies to a female's bag, and mates. The female lays  between 500 and 1,600 eggs within her bag. There is one generation  annually. 

Control. - In most cases, bagworm outbreaks are  quickly reduced by low winter temperatures and a complex of several  parasites. On ornamentals around the home, it is often practical to  control bagworms by picking and destroying the bags. Chemical control is also effective 
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	Taken from Insects and Diseases of Trees in the South, USDA Forest Service - Southern Region, Protection Report R8-PR 16, June 1989
	


Ohio State University Extension Fact Sheet

Horticulture and Crop Science

2021 Coffey Rd., Columbus, Ohio 43210-1086



Spider Mites And Their Control

HYG-2012-92

David J. Shetlar 

Spider mites are not insects but are more closely related to spiders. These arachnids have four pairs of legs, no antennae and a single, oval body region. Most spider mites have the ability to produce a fine silk webbing. Spider mites are very tiny, being less than 1/50 inch (0.4mm) long when adults. 
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	Southern Red Mite
Female, Male, Larva 


Many species of spider mites can be found in Ohio landscapes. The twospotted spider mite, Tetranychus urticae (Koch), and spruce spider mite, Oligonychus ununguis (Jacobi), are the most common pests. Other species with fewer host plants include: European red mite, Panonychus ulmi (Koch), found on apple trees; honeylocust spider mite, Platytetranychus multidigitali (Ewing); southern red mite, Oligonychus ilicis (McGregor), on a variety of plants; boxwood spider mite, Eurytetranychus buxi (Garman); and the oak mite, Oligonychus bicolor (Banks). 

Types of Damage 

Spider mites have tiny mouthparts modified for piercing individual plant cells and removing the contents. This results in tiny yellow or white speckles. When many of these feeding spots occur near each other, the foliage takes on a yellow or bronzed cast. Once the foliage of a plant becomes bronzed, it often drops prematurely. 

Heavily infested plants may be discolored, stunted or even killed. Web producing spider mites may coat the foliage with the fine silk which collects dust and looks dirty. 

Life Cycles and Habits

Spider mite species seem to be warm weather or cool weather active pests. The twospotted, European red, honeylocust, and oak spider mites do best in dry, hot summer weather. The spruce and southern red spider mites do best in cool spring and fall weather. 

All spider mites go through the same stages of development. Adult females usually lay eggs on their host plants. The eggs hatch in days to weeks into the first stage, called a larva. Larvae are round bodied and have only three pairs of legs. The larvae feed for a few days, seek a sheltered spot to rest and then molt into the first nymphal stage. The first nymph now has four pairs of legs. The first nymphs feed a few days, rest and molt into the second nymph. The second nymphs feed, rest and molt into the adult stage. The males are usually the size of the second nymph and have pointed abdomens. The females have rounded abdomens and are the largest mites present. 

Most spider mites spend the winter in the egg stage but the twospotted spider mite overwinters as adult females resting in protected places. 

Twospotted Spider Mite 
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The twospotted spider mite is an example of a 'warm season' mite. This pest has been reported from over 180 host plants including field crops, ornamental plants, house plants and weeds. 

The females overwinter in the soil or on host plants. The females become active in April and May when they seek out the undersides of leaves on suitable hosts. Each female may lay over 100 eggs. A single generation may require as much as 20 to as few as five days, depending on the temperature. These mites prefer hot, dry weather and often do not reach damaging populations in cool, rainy periods. 

In the summer, the adults and nymphs are white with two greenish spots. However, overwintering females usually turn reddish-orange and can be mistaken for other mite species. 

Spruce Spider Mite 

The spruce spider mite is a common 'cool season' mite. This pest can be found on all types of conifers from spruces and pines to junipers and arborvitae. 

This mite spends the winter in the egg stage attached to host plants. The eggs hatch in March to April and the mites can complete development in 3 to 4 weeks. If summer temperatures are constantly over 90 F, this mite becomes dormant and lays resting eggs. These eggs and adults resume activity in the fall when cooler temperatures return. 

Conifers often react slowly to the feeding of this mite. Yellowing and bronzing of the needles may not become apparent until the heat of the summer, even though the damage may have occurred the previous fall and spring. 

Control Strategies 

Early detection of spider mites, before damage is noticed, is important. The tiny spider mites can be detected by taking a piece of white paper or cardboard and striking some plant foliage on it. The mites can be seen walking slowly on the paper. If 10 or more mites per sample are common, controls may be needed. 

Option 1: Cultural Control - Syringing Since rainy weather seems to knock off spider mites, using a forceful jet of water from a hose (syringing) can perform the same task. A regular syringing can keep spider mites under control on most ornamental plants in the landscape. This technique also helps conserve natural predators. 

Option 2: Cultural Control - Quarantine and Inspection The twospotted spider mite is often introduced on infested bedding and house plants. When purchasing new plants, carefully inspect the lower leaf surface for any signs of mite activity. New house plants should be quarantined from other plants until you are sure that no mites are present. 

Option 3: Biological Control - Predators There are numerous insects (lacewings and lady beetles) that prey on spider mites. However, the most commonly sold predators are other types of mites. Predatory mites (usually Phytoseiulus spp., Amblyseius spp. or Metaseiulus spp.) can be purchased and released onto infested plants. Be sure to check listings to determine which species is appropriate. Some species are host specific and each predator works better under different weather conditions. If predators are used, do not apply pesticides that will kill them. 

Option 4: Chemical Control - "Soft Pesticides" Most spider mites can be controlled with insecticidal oils and soaps. The oils, both horticultural oil and dormant oil, can be used. Horticultural oils can be used on perennial and woody ornamentals during the summer at the 1 to 2 percent rate. Higher rates of horticultural oil (3 to 4 percent) or dormant oil are useful for killing mite eggs and dormant adults in the fall and spring. The insecticidal soaps are useful in the warm season. Remember that mites are very tiny and soaps and oils work by contact only. Therefore, thorough coverage of the plant is necessary for good control. 

Option 5: Chemical Control - Miticides Spider mites are usually not killed by regular insecticides, so be sure to check the pesticide label to see if "miticide" is present. Pesticides claiming "for mite suppression" are usually weak miticides and will not perform well. There are few products available to the homeowner. Dicofol (=Kelthane) is registered for over-the-counter use but is difficult to find. Acephate (=Orthene), dimethoate (=Cygon), chlorpyrifos (=Dursban), diazinon, disulfoton (=Di-syston), and malathion have over-the-counter product labels but are considered weak miticides. 

Avermectin (=Avid), bifenthrin (=Talstar), dienochlor (=Pentac), fenbutatin-oxide (=Vendex), fluvalinate (=Mavrik), oxamyl (=Vydate), oxydemeton-methyl (Metasystox-R), oxythioquinox (Morestan), and propargite (=Omite) are restricted use pesticides available only to licensed applicators. 



NOTE: Disclaimer - This publication may contain pesticide recommendations that are subject to change at any time. These recommendations are provided only as a guide. It is always the pesticide applicator's responsibility, by law, to read and follow all current label directions for the specific pesticide being used. Due to constantly changing labels and product registrations, some of the recommendations given in this writing may no longer be legal by the time you read them. If any information in these recommendations disagrees with the label, the recommendation must be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for products not mentioned. The author and Ohio State University Extension assume no liability resulting from the use of these recommendations. 



All educational programs conducted by Ohio State University Extension are available to clientele on a nondiscriminatory basis without regard to race, color, creed, religion, sexual orientation, national origin, gender, age, disability or Vietnam-era veteran status.

Keith L. Smith, Associate Vice President for Ag. Adm. and Director, OSU Extension.

TDD No. 800-589-8292 (Ohio only) or 614-292-1868

UC Pest Management Guidelines 
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SNAILS AND SLUGS 
Home & Landscape
(Published: 8/99) 

Snails and slugs are among the most bothersome pests in many garden and landscape situations. The brown garden snail (Helix aspersa), is the common snail causing problems in California gardens; it was introduced from France during the 1850s for use as food. 

Several species of slugs are frequently damaging, including the gray garden slug (Peroceras reticulatum),the banded slug (Limax poirieri),and the greenhouse slug (Milax gagates). Both snails and slugs are members of the mollusk phylum and are similar in structure and biology, except slugs lack the snail's external spiral shell. 

IDENTIFICATION AND BIOLOGY 
Snails and slugs move by gliding along on a muscular "foot." This muscle constantly secretes mucus, which later dries to form the silvery "slime trail" that signals the presence of these pests. Adult brown garden snails lay about 80 spherical, pearly white eggs at a time into a hole in the topsoil. They may lay eggs up to six times a year. It takes about 2 years for snails to mature. Slugs reach maturity in about a year. 

Snails and slugs are most active at night and on cloudy or foggy days. On sunny days they seek hiding places out of the heat and sun; often the only clues to their presence are their silvery trails and plant damage. In mild-winter areas such as in southern California and in coastal locations, young snails and slugs are active throughout the year. 

During cold weather, snails and slugs hibernate in the topsoil. During hot, dry periods, snails seal themselves off with a parchmentlike membrane and often attach themselves to tree trunks, fences, or walls. 

DAMAGE
Snails and slugs feed on a variety of living plants as well as on decaying plant matter. On plants they chew irregular holes with smooth edges in leaves and can clip succulent plant parts. They can also chew fruit and young plant bark. Because they prefer succulent foliage, they are primarily pests of seedlings, herbaceous plants, and ripening fruits [69K],such as strawberries, artichokes, and tomatoes, that are close to the ground. However, they will also feed on foliage and fruit of some trees; citrus are especially susceptible to damage. 

MANAGEMENT 
A good snail and slug management program relies on a combination of methods. The first step is to eliminate, to the extent possible, all places where snails or slugs can hide during the day. Boards, stones, debris, weedy areas around tree trunks, leafy branches growing close to the ground, and dense ground covers such as ivy are ideal sheltering spots. There will be shelters that are not possible to eliminate-- e.g., low ledges on fences, the undersides of wooden decks, and water meter boxes. Make a regular practice of removing snails and slugs in these areas. Also, locate vegetable gardens or susceptible plants as far away as possible from these areas. Reducing hiding places allows fewer snails and slugs to survive. The survivors congregate in the remaining shelters, where they can more easily be located and controlled. Also, switching from sprinkler irrigation to drip irrigation will reduce humidity and moist surfaces, making the habitat less favorable for these pests. 

Handpicking
Handpicking can be very effective if done thoroughly on a regular basis. At first it should be done daily; after the population has noticeably declined, a weekly handpicking may be sufficient. To draw out snails, water the infested area in the late afternoon. After dark, search them out using a flashlight, pick them up (rubber gloves are handy when slugs are involved), place them in a plastic bag, and dispose of them in the trash; or they can be put in a bucket with soapy water and then disposed of in your compost pile. Alternatively, captured snails and slugs can be crushed and left in the garden. 

Traps [3K]
Snails and slugs can be trapped under boards or flower pots positioned throughout the garden and landscape. You can make traps from 12" x 15" boards (or any easy-to-handle size) raised off the ground by 1-inch runners. The runners make it easy for the pests to crawl underneath. Scrape off the accumulated snails and slugs daily and destroy them. Crushing is the most common method of destruction. Do not use salt to destroy snails and slugs; it will increase soil salinity. Beer-baited traps have been used to trap and drown slugs and snails; however, they attract slugs and snails within an area of only a few feet, and must be refilled every few days to keep the level deep enough to drown the mollusks. If using beer, it is more effective fresh than flat. Traps must have vertical sides to keep the snails and slugs from crawling out. Snail and slug traps can also be purchased at garden supply stores. 

Barriers
Several types of barriers will keep snails and slugs out of planting beds. The easiest to maintain are those made with copper flashing and screens. Copper barriers are effective because it is thought that the copper reacts with the slime that the snail or slug secretes, causing a flow of electricity. Vertical copper screens can be erected around planting beds. The screen should be 6 inches tall and buried several inches below the soil to prevent slugs from crawling beneath the soil. 

Copper foil [72K] (for example, Snail-Barr) can be wrapped around planting boxes, headers, or trunks to repel snails for several years. When banding trunks [74K], wrap the copper foil around the trunk, tab side down, and cut it to allow an 8-inch overlap. Attach one end or the middle of the band to the trunk with one staple oriented parallel to the trunk. Overlap and fasten the ends with one or two large paper clips to allow the copper band to slide as the trunk grows. Bend the tabs out at a 90 degree angle from the trunk. The bands need to be cleaned occasionally. When using copper bands on planter boxes, be sure the soil within the boxes is snail-free before applying bands. If it is not, handpick the snails and slugs from the soil after applying the band until the box is free of these pests. 

Instead of copper bands, Bordeaux mixture (a copper sulfate and hydrated lime mixture) can be brushed on trunks to repel snails. One treatment should last about a year. Adding a commercial spreader may increase the persistence of Bordeaux mixture through two seasons. Sticky material (such as Stickem Green, which contains copper) applied to trunks excludes snails, slugs, ants, and flightless species of weevils. 

Barriers of dry ashes or diatomaceous earth heaped in a band 1 inch high and 3 inches wide around the garden have also been shown to be effective. However, these barriers lose their effectiveness after becoming damp and are therefore difficult to maintain. 

Natural Enemies
Snails and slugs have many natural enemies, including ground beetles, pathogens, snakes, toads, turtles, and birds (including ducks, geese, and chickens), but they are rarely effective enough to provide satisfactory control in the garden. A predaceous snail, the decollate snail [79K] (Rumina decollata),has been released in southern California citrus orchards for control of the brown garden snail and is providing very effective biological control. It feeds only on small snails, not full-sized ones. Because of the potential impact of the decollate snail on certain endangered mollusk species, it cannot be released outside of Fresno, Imperial, Kern, Los Angeles, Madera, Orange, Riverside, Santa Barbara, San Bernardino, San Diego, Ventura, or Tulare counties in California. Also, decollate snails may feed on seedlings, small plants, and flowers as well as be a nuisance when they cover the back patio on a misty day. 
Baits
Snail and slug baits can be effective when used properly in conjunction with a cultural program incorporating the other methods discussed above. Baits will kill decollate snails if they are present. 

Metaldehyde or metaldehyde/carbaryl snail baits can be hazardous and should not be used where children and pets cannot be kept away from them. A recently registered snail and slug bait, iron phosphate (Sluggo or Escar-Go), has the advantage of being safe for use around domestic animals and wildlife. 

Never pile bait in mounds or clumps, especially those baits that are hazardous, because piling makes a bait attractive to pets and children. Placement of the bait in a commercial bait trap reduces hazards to pets and children and can protect baits from moisture, but may also reduce their effectiveness. Thick liquid baits may persist better under conditions of rain and sprinklers. 

The timing of any baiting is critical; baiting is less effective during very hot, very dry, or cold times of the year because snails and slugs are less active during these periods. Irrigate before applying a bait to promote snail activity. Make spot applications instead of widespread applications. Apply bait in a narrow strip around sprinklers or in other moist and protected locations or scatter it along areas that snails and slugs cross to get from sheltered areas to the garden. 

Ingestion of the iron phosphate bait, even in small amounts, will cause snails and slugs to cease feeding, although it may take several days for the snails to die. Iron phosphate bait can be scattered on lawns or on the soil around any vegetables, ornamentals, or fruit trees to be protected. It breaks down less rapidly than metaldehyde and may remain effective for several weeks, even after irrigation. 

Avoid getting metaldehyde bait on plants, especially vegetables. Baits containing only metaldehyde are reliable when conditions are dry and hot or following a rain when snails and slugs are active. Metaldehyde does not kill snails and slugs directly unless they eat a substantial amount of it; rather, it stimulates their mucous-producing cells to overproduce mucous in an attempt to detoxify the bait. The cells eventually fail and the snail dies. When it is sunny or hot, they die from desiccation. If it is cool and wet, they may recover if they ingest a sublethal dose. Do not water heavily for at least 3 or 4 days after bait placement; watering will reduce effectiveness and snails may recover from metaldehyde poisoning if high moisture conditions occur. Metaldehyde breaks down rapidly when exposed to sunlight; however, Deadline, a special formulation of metaldehyde, does not. Deadline holds up well in wet weather and does not have the problem with sublethal doses that other metaldehyde baits have. 

WARNING ON THE USE OF CHEMICALS


COMPILED FROM
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	Locust Leafminer 
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Locust Leafminer
Virginia State University Extension
Locust leafminer damage to black locust
Virginia State University Extension
Scientific Name: Odontota dorsalis (Thunberg) 

Plants Attacked 

Black locust is the preferred host for the larval stage but the adults can be found feeding on apple, oak, birch, beech, elm, cherry, and hawthorn. Locust leafminers are known to feed on soybeans as both larvae and adults when populations are high.  

Description of Damage 

The primary and most conspicuous damage is caused by the leafmining activities of the larvae. Larvae feed inside the leaves on the inner layers. In the beginning the mine is small, but it is gradually enlarged until most or all of the leaf is affected. A single leafminer may attack several leaves. The mine or blister is at first clear, but later turns brown as the leaf dries out. Leaves damaged by the locust leafminer may turn entirely brown and cling to the tree for some time, giving the tree a blighted look. This damage is most noticeable in the late summer along major interstate highways where it will seem that miles of trees have brown leaves.  

Identification 

The adult is a small flattened beetle that is about 5-6 mm long. The head is black and the thorax and the outer margins of the elytra are orange. It has a prominent black dorsal stripe running down the middle of the back. The elytra are deeply pitted and have three longitudinal ridges each. The eggs are flat, white and oval. They are laid in small clusters of three to five on the underside of the leaves. The yellowish larvae are flattened as well.  

Life History 

There are two generations a year in Virginia. Adults overwinter in bark crevices and leaf litter of black locusts. They start getting active in late spring about the time leaves start to unfold. The adults initially feed on the lower surface of leaves, skeletonizing and chewing small holes. After the eggs are laid on the new leaf, the larvae feed gregariously in one leaf, but eventually they create their own mine. They pupate in the leaf and emerge in July. If the tree has grown new leaves, the larvae will attack the new set. The second generation adults will emerge in late summer and seek a site for overwintering.  

Control 

The skeletonizing by the adults is usually very minor and control is not warranted. The leafmining is usually only detrimental on trees that are attacked repeatedly. In addition, black locusts are rarely grown for ornamental or shade tree purposes and usually have a low value. If control is desired, the best time to treat is in late May or early June when the adults are active and the mines are less than 1/4 inch in length. An insecticide with some systemic activity will give the best control.  

Soybeans rarely have locust leaf-miners reaching economic thresholds and control is only warranted if defoliation of the vegetative stages reaches 35 percent or more. Most common soybean insecticides used at a low rate will give good control.  

Remarks 

This beetle used to be considered a sporadic pest that would cause outbreaks every few years. In recent years outbreaks have occurred year after year in some locations such as borders of highways. Low tree mortality is observed in these sites and trees seem to be able to withstand repeated defoliation.  

Prepared by: Eric Day and D. Ames Herbert, Department of Entomology, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061-0319.  


	Magnolia Scale 
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Magnolia Scale
Michigan State University Extension
Close-up of magnolia scale
Michigan State University Extension
  
The magnolia scale, Neolecanium cornuparvum (Thro), is a large and conspicuous scale insect. Adult females may reach nearly 1/2-inch in diameter when fully grown. The scale is shiny tan-brown and smooth. As the scales grow, they are often covered with a white mealy wax. This wax is lost at the time that the crawlers emerge.  

Plants Attacked 

As the name implies, this insect is primarily a pest of various species of magnolia. Saucer, star, lily and cucumbertree magnolias are the most common trees attacked. It has also been reported to feed on Daphne and Virginia creeper.  

Damage 

Magnolia scales have sucking mouthparts and when heavy infestations completely encrust branches, the branches often die. Badly infested branches and twigs are weakened and growth is retarded. Leaves may also be under-developed. Under a continuous and heavy attack trees may be killed. Like most soft scales, the excess plant sap is excreted as a sweet, sticky material called honeydew. The honeydew drips onto the foliage and branches. A dark fungus, called black sooty mold grows on the honeydew which results in the leaves becoming blackened. This greatly detracts from the plant's normal ornamental value. The honeydew also attracts a ants, bees, wasps and flies which feed on it.  

Description and Life Cycle 

The magnolia scale spends the winter on one to two year old twigs as tiny, dark-colored nymphs. As temperatures warm in the spring, the scales begin to suck sap and have molted once by early May. At this time two distinct forms can be found, males and females. The males remain small, about 1/8-inch, and soon turn a translucent white. Soon after the males turn white, they emerge as tiny, pink to yellow gnat- like insects with two long waxy threads extending from the tip of the abdomen. The females continue to expand and by early June, they have turned a brownish-purple color. This is also the time that they produce excessive amounts of honeydew. By July the females are covered with a powdery, white waxy coating and are turning more of a yellow- tan color. By late July and August the adult females begin to give birth to their young known as crawlers. The tiny, mobile crawlers move around until they find a suitable feeding site on which they settle down, feed, and remain through the winter.  

Control Hints 

Though there are several predators and parasites known that attack this scale, they rarely do an effective job of control, especially on smaller magnolias.  

Strategy 1: Obtain Pest Free Plants - Most of the magnolia scale infestations come with the plants, so carefully inspect the branches of plants being considered for purchase. The large scale exoskeletons often remain from the previous season. Any plants with these remains should be avoided.  

Strategy 2: Summer and Dormant Oils - Horticultural oils (often called summer oils) at 1.5-2.0% applied after the crawlers have settled in late August can be very effective in reducing the scale population. Be sure to thoroughly wet down the stems and leaves. Dormant oils can be applied in October to November and again in March to kill the overwintering nymphs located on the stems. Be sure to check the spring buds as some damage may be caused on the flower buds if they have begun to swell.  

Strategy 3: Standard Chemical Control - Magnolia scale can be satisfactorily controlled with a variety of insecticides if applied when the insects are in the freshly settled crawler stage. This is usually in late August to early September. Sprays applied before the crawlers are present, or after they have become dormant in the overwintering stage will have little effect.   

Text provided by Ohio State University Extension   
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	White Grubs 

Dr. Steve L. Brown, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
Dr. Will Hudson, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
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	Description: White grubs are the larvae of Scarab beetles. There are more than 20 species of these beetles whose grubs might be found damaging plants in Georgia. The adults are fairly heavy-bodied insects; most with long, spindly legs. They range in color from light, reddish-brown to shiny black and in sizefrom ½ inch to over 1" in length. The grubs are white with a brown head and legs and with a darker area at the tip of the abdomen. They curl up in a C-shape when disturbed. Fully grown grubs of larger species are 1" or more in length. 

Hosts: Roots and foliage of many plants, including grasses, ornamentals (trees and shrubs), shade trees, and fruit trees. 

Damage: Grubs feed on the roots of plants, and also cause mechanical damage as they tunnel through the soil. Adults of some species feed on foliage of a variety of shade trees, fruit trees, grapes and other deciduous plants. 

Life Cycle: Most white grubs in Georgia have a 1-year life cycle. Adults emerge from the soil in late spring or early summer, depending on the species. They feed, mate, and return to the soil to lay eggs. Grubs hatch out and feed until cold weather sends them deeper to overwinter as mid-sized (2nd instar) larvae. They return to the root zone when the soil warms in the spring and feed until they mature. Pupation occurs in the soil. In north Georgia, some species may take 2 years to complete this life cycle. 

Control: As with other soil dwelling pests, control with insecticides is difficult. Best results occur when treatments are applied to young grubs, generally in August. Larger grubs are more difficult to control and may require more than one treatment. Management of soil moisture will improve results.
	
	
	In: Roberts, P. M. and G. K. Douce, Coordinators. 1999. Soil Insects. A County Agent's Guide to Insects Important to Agriculture in Georgia. Univ. of GA, Col. Ag. Env. Sci., Coop. Ext. Serv., Tifton, GA USA. Winter School Top Fifty Agricultural Insect Pests and Their Damage Sessions, Rock Eagle 4-H Ctr., Jan. 20, 1999.
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White Grub
Photo by: Beverly Sparks, UGA



White Grubs
Photo by: Robert Anderson, USFS



White Grub seedling damage vs. healthy seedling
Photo by: James Solomon, USFS



	Peachtree Borer
	
	
	Synanthedon exitiosa (Say)
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	Dr. H C Ellis, Professor and Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
Dr. D. L. Horton, Professor and Extension Entomologist, The University of Georgia, Department of Entomology, Athens, GA 30602, 
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	In: Roberts, P. M. and G. K. Douce, Coordinators.  1999.  Weevils and Borers.  A County Agent's Guide to Insects Important to Agriculture in Georgia.  Univ. of GA, Col. Ag. Env. Sci., Coop. Ext. Serv., Tifton, GA USA.  Winter School Top Fifty Agricultural Insect Pests and Their Damage Sessions, Rock Eagle 4-H Ctr., Jan. 20, 1999.
	


	[image: image64.png]



	[image: image65.png]




	Order Lepidoptera: Family Sesiidae 
Description: Adults are clearwinged moths with a wingspan of 27 to 38 mm.  Males are bright steel blue with pale yellow, narrow bands around the abdomen.  Females are darker, steel blue except for a broad, orange band on the fourth abdominal segment.  The hindwings of both sexes are clear.  Larvae are white or cream-colored with a brown head.  Older larvae have a dark schlerotized area on the prothorax and on the last segment of the abdomen.  They are 19 to 24 mm long.  

Hosts: Peach, plum, prune, apricot 

Damage: Larvae feed on the cambium and inner bark of the lower trunk, usually just below the soil surface.  Large gum masses often indicate infestation.  Feeding may also injure the larger roots.  Small trees are sometimes completely girdled and killed. 

 Life Cycle: Overwinter as larvae in trees.  Adults emerge from May to October with peaks in early and late summer.  Oviposition usually begins the day of emergence.  Females lay from 200 to 800 eggs, most on the lower 15 cm of the trunk and on the soil nearby.  Eggs hatch in about a week.  Newly hatched larvae chew through the bark at the base of

	
	trees and move to the cambium.  Larvae feed in the tree until overwintering.  Pupation occurs beneath the bark just below ground line.  The pupal stage lasts about three weeks.  There is usually one generation per year but sometimes two. 

Control: Several natural enemies attack peachtree borer and disruption of mating with synthetic pheromone has also been effective in field trials.  Chemical control remains the best management tool.  Insecticides may be sprayed between August 1st and again in September in northern and middle Georgia.  In south Georgia, sprays should be applied immediately after harvest and again after September 1st.  Thorough coverage of the trunks and soil at the base of the trees is critical.  Home orchardists can kill or remove the borers by hand. 
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Peachtree Borer larva
Photo by Clemson Univ./USDA Slide Series
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Peachtree Borer larval damage to base of tree
Photo by Dr. Robert Berry, 
former UGA Extension Entomologist
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Peachtree Borer
Adult male and female
Photo by Dr. HC Ellis, 
UGA Extension Entomologist
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	Updated from: Horton, D. L. and H C Ellis, 1997.  Weevils and Borers.   In:  Hudson, R. D. and D. B. Adams.  1997.  A County Agent's Guide to Insects Important to Agriculture in Georgia. Entomology 97, RDH (1).  Univ. of GA, Col. Ag. Env. Sci, Coop. Ext. Serv., Tifton, GA 31793.
	


	Watch Out for the Pink Hibiscus Mealybug 

United States Department of Agriculture
Animal and Plant Health Inspection Service 

Program Aid No. 1606 

The pink hibiscus mealybug (PHM) - Maconellicoccus hirsutus (Green) - is a serious new threat to U.S. Agriculture.  It attacks more than 200 kinds of plants (fig. 1), including beans, chrysanthemum, citrus, coconut, coffee, cotton, corn, croton, cucumber, grape, guava, hibiscus, peanuts, pumpkin, rose, and mulberry.  This pest is presently established in central and northern Africa, India, Pakistan, northern Australia, and southeastern Asia.  But it has recently arrived in tropical areas in the Western Hemisphere. 

Since it arrived in Grenada in 1994, the PHM has spread to Guyana in South America and at least 14 other Caribbean islands: St. Thomas, St. John, and St. Croix in the U.S. Virgin Islands; Vieques in Puerto Rico; Tortola in the British Virgin Islands; and St. Martin, St. Eustatius, St. Kitts, Nevis, Anguilla, Antigua, Ste. Lucia, St. Vincent, And Trinidad and Tobago.  Eventually, this mealybug will spread to the continental United States.  The job of keeping this exotic pest out of the country is the responsibility of the Plant Protection and Quarantine branch of the U.S. Department of Agriculture's (USDA) Animal and Plant Health Inspection Service (APHIS). 

Identification 

Positive identification of the PHM requires a professional entomologist.  Heavy cotton like, white, waxy buildup on the terminals, stems, and branches of infested host plants may indicate a severe mealybug infestation (fig. 2).
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Figure 1 - Saman tree killed by heavy PHM infestation.  White PHM egg masses cover the trunk and branches.
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		Figure 2 - hibiscus shrub


	
	Figure 2 - Infested hibiscus twig
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Figure 3 - Adult female (arrow) and immatures.
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	The adult female (fig. 3) is about 3 mm long and wingless with white, flocculent wax covering the dorsal surface.  It has two short, inconspicuous caudal filaments and no lateral wax filaments.  The female's body and body fluid are both reddish.  The female secretes a white cotton like egg mass, irregular in shape, and lays from 300 to 600 pink eggs inside (fig. 4).  First-instar nymphs, or pink crawlers, emerge from the eggs.  When the egg mass is teased open, the pink eggs and crawlers are exposed and easily seen.  In tropical climates, it takes about 30 days to complete 1 generation. 

Smaller than the female mealybugs, adult males are reddish brown and have one pair of wings and two long wax caudal filaments (fig. 5).   The males have nonfunctional mouthparts.  Males do not feed and live for only a few days.  Unmated females produce a sex pheromone (an attractant scent) that lures PHM males for mating.
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		Figure 4 - Pink eggs in an egg mass.
	
	
	Damage 

The PHM sucks juices from its host plant and injects a toxic saliva as it feeds.  This process leads to the malformation of leaves and fruit, as well as stunted leaves and terminal growth, which is commonly called "bunchy top" (fig. 6).  This mealybug's feeding can also lead directly to the death of its host. 

The PHM may be spread naturally by wind, birds, and other wildlife, or by people moving infested plant material to non infested areas.
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Figure 5 - Adult male.



Figure 6 - "Bunchy top" in citrus.
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	Economic losses exceed $3.5 million a year in Grenada and $125 million a year in Trinidad and Tobago.
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	Conventional Control Measures 

What Doesn't Work 

Pesticides cannot easily penetrate the heavy wax layers on the PHM's body.  Therefore, applying pesticides is an ineffective control technique against this mealybug species.  Cutting and burning host material, which was tried on the islands of Grenada and Trinidad and Tobago, also had little impact on the spread on the PHM. 

Biological Control 

Biological control is the use of natural enemies (parasites and predators) against pest organisms to reduce their population densities.  Because no natural enemies exist to attack this newly arrived mealybug species in the Caribbean, it is thriving and spreading rapidly.  But scientists believe that parasites and predators imported from the PHM's homeland can keep its populations in check in the Western Hemisphere. 

Parasites are considered the long-term solution to this mealybug infestation.  The parasites are self-perpetuating: once released into an area and established, they persist even when the mealybug is at low population densities, and they continue to attack the mealybug, keeping populations below economic injury levels. 

Recently, several parasites from China, Hawaii, and Egypt have been released in the Caribbean to control the PHM.  Five months after releasing Anagyrus kamali, a parasite from China provided by the International Institute of Biological Control, USDA found an 80- to 90-percent reduction in population density of the PHM at release sites.
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	This parasite (fig. 7) lays an egg inside the mealybug adult.  The egg hatches into a maggot like larva that feeds internally on and kills the mealybug host.  After pupating inside the mealybug's mummified body, the adult parasite chews an exit hole in one end of the mummy and emerges (fig. 8). 

During their lifetime, A. kamali females are capable of laying a single egg inside 40-60 mealybugs.  These parasites also kill mealybugs by piercing their bodies and feeding on their body fluids.  A. kamali typically has a 15-day life cycle in tropical climates. 

A predaceous beetle (fig. 9), Cryptolaemus montrouzieri Mulsant - sometimes called the redheaded ladybird beetle or the mealybug destroyer - is commercially available for use as a biological control agent.  A voracious feeder on mealybugs, C. montrouzieri is capable of eating 3,000-5,000 mealybugs in various life stages during its lifetime.  Because of their heavy wax coating, the larvae of this beetle are often mistaken for large mealybugs. 

C. montrouzieri is considered a short-term solution to the mealybug pest problem and can be used if rapid control of a large mealybug population is necessary within a 6- to 8-week period.  But these beetles can interfere with the parasites' effectiveness because the beetles will also feed on parasitized mealybugs. 

What to Do 

If you see this mealybug pest on plants (especially hibiscus) at your home, have any questions, or wish to report an infestation, please contact the nearest office of USDA's Animal and Plant Health Inspection Service, Plant Protection and Quarantine unit or your State department of agriculture.
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Figure 7 - The parasite Anagyrus kamali, adult female (above) and adult male (below).






Figure 8 - PHM mummies (one with exit hole of parasite).
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	Figure 9 - The mealybug destroyer: the predaceous beetle Cryptolaemus montrouzieri , adult (left) and larva (right).  Note the similarities between this larva and the adult pink hibiscus mealybug.
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	Issued September 1997 

Photo credits: Figures 1 and 7 were photographed by Tony Cross of the International Institute of Biological Control, Centre for Agriculture and Biosciences International, and are reproduced by permission.  Figures 2 and 6 were taken by APHIS' Dale Meyerdirk.  Figures 3-5 and 8 were taken by Marshall Johnson of the Department of Entomology, University of Hawaii at Manoa, and are used by permission.  Both images in figure 9 were taken by Max Badgley and are used by permission.
	


	Silverleaf Whitefly 
Dr. Randy Hudson, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
Dr. David Adams, Extension Entomologist, The University of Georgia, Department of Entomology, Tifton, GA 31793
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	Description: The silverleaf whitefly adult is small, isabout 0.9 to 1.2 mm in length, and holds its solid white wings roof-like over a pale-yellow body while at rest. The crawler and nymph look nothing like the adult. The nymphs are flattened, oval scalelike structures. Eggs are oblong and yellow, about 0.2 mm. 

Hosts: The host range of silverleaf whitefly includes over 500 species of plants. Among these are weeds and cultivated vegetables, agronomic and ornamental crops. 

Damage: Both adult and nymphal silverleaf whiteflies feed on the lower surfaces of leaves by sucking sap with their piercing-sucking mouthparts. Chlorotic spots may appear 
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Silverleaf Whitefly
Photo by: Philip Roberts, UGA



	around feeding sites on the upper surfaces of leaves. Whiteflies produce honeydew upon which sooty mold can grow; thus reducing light penetration; hence, reducing yield and quality. On squash they induce a condition known as silverleaf in which the foliage becomes highly reflective and the fruit is pale in color. On tomatoes silverleaf whitefly can cause a condition known as irregular ripening of the fruit, and they transmit viral diseases. 

Life Cycle: The first stage upon hatching is known as the crawler (0.2-0.3 mm) that moves about searching for a suitable site to attach itself on the undersides of the leaf. Once becoming sessile, three more molts occur as a flattened, oval nymph. It requires as little as 18 days to develop from egg to adult under warm temperatures. 

Control: On many crops, avoiding insecticide applications is one of the best alternatives economically. However, insecticides tank mixed with piperonyl butoxide or insecticidal soaps give fair to good control. Oil sprays are very helpful in reducing the potential for silverleaf on squash. 
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	In: Roberts, P. M. and G. K. Douce, Coordinators. 1999. Sucking Insects. A County Agent's Guide to Insects Important to Agriculture in Georgia. Univ. of GA, Col. Ag. Env. Sci., Coop. Ext. Serv., Tifton, GA USA. Winter School Top Fifty Agricultural Insect Pests and Their Damage Sessions, Rock Eagle 4-H Ctr., Jan. 20, 1999.
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