Toward a Sustainable Agriculture


Notes for IPM powerpoint
The numbers correspond to the slide number.  A few slides do not have notes.  

1.

2.

3. IPM is not a new philosophy. The concept has been around since the 1920’s when a cotton pest management program was developed.  However, the development of inexpensive pesticides caused us to get on what is commonly referred to as the “Pesticide Treadmill”.  That is, because these new pesticides were extremely effective and inexpensive, we used them as the answer to all pest problems.  This overuse led to specific problems like:

Pesticide resistance


Insecticide resistance: More than 500 species of insects and mites have developed resistance to one or more pesticide.  The boll weevil in cotton began showing resistance to DDT in about 5 years.  Source:  National Research Council, 1996, Ecologically Based Pest Management


Herbicide Resistance: As of May 24, 2004,  there are 287 Resistant Biotypes, 172 Species (102 dicots and 70 monocots) and over 270,000 fields in 59 countries.  11 species in Wisconsin. Source:  WeedScience.org 


Fungicide resistance:  By 1980 about 100 types of plant diseases had developed resistance to fungicides. Source:  National Research Council, 1996, Ecologically Based Pest Management

Secondary pest outbreaks

When you use a broad spectrum insecticide to control a pest, it inadvertently kills beneficial organisms which would normally keep another pest under the economic threshold.  This “secondary” pest is then able to multiply w/o natural controls and it then becomes a significant pest

Environmental concerns.  

Some pesticides started to bioaccumulate in nature.  High levels could be found in fish, birds, and mammals (including humans).  For example, DDT caused sharp population declines in predatory birds such as the bald eagle.  

During the 1970’s it became apparent that pesticides were not the only answer to agricultural pest management.  Although a useful tool, they need to be viewed as one of many useful tools to be incorporated in to an IPM program.  

4.  This is one of many definitions of IPM.  We will go through the key points of this definition w/ explanations.

Key points of this definition include:

1) It is a philosophy where we try to manage a pest instead of controlling or eradicating a pest.  It requires a greater knowledge of the pest, crop and the environment.

2) We will explain the general types of management methods are and give examples.

3) We will define what an Economic Injury Level is and how it should be used in an IPM program

4) We will also must indicate that all management techniques must be environmentally sound AND that these techniques must be economically feasible for the producer.

5.  Recognizes there is no “cure-all” in pest control.

IPM is a philosophy.  That is, we recognize that there are no cure-alls and/or cheap and easy methods to manage pests.  Reliance on a single tactic will favor pests that are resistant to that practice.  For example, relying on glyphosate, the active ingredient in herbicides with the trade names of Roundup, Touchdown, etc. can result in weed species shifts or the development of weed species that are resistant to glyphosate.  

Determine and correct the cause of the pest problem.

Instead IPM stresses reliance on preventative practices and balances the strengths of one practice against the weaknesses of another to provide a more complete or holistic pest management approach.  Rescue (should rescue treatments be defined, or is it apparent?)  treatments are used only if the preventative practices fail.  For example, a preventative practice might be planting  a potato leafhopper resistant alfalfa variety. Only when leafhopper populations are extremely high will an insecticide treatment may be necessary.  Hopefully, by planting the leafhopper resistant variety you might not spray for leafhoppers during most summers.  Another example is that proper weed control may create an environment which insect to not find attractive.  Therefore, by controlling weeds within your fields you may also avoid some insects.  

Recognizes the eradication of a pest is seldom necessary or even desirable, and is generally not even possible.

IPM realizes that some pest damage is acceptable. We must focus on economics before we implement management techniques.  That is, we should only initiate rescue treatments when the cost of control is less that the amount of damage expected.  For example, it would not be economic to treat for European corn borer if through proper field scouting we determine that there will be a $10/acre loss but spraying w/ an insecticide would cost $12/acre. 

6.  IPM is a continuum that will change with time. Every farmer practices some type of IPM. Some are just further along than others. But as long as they make progress to better management that’s fine. As new pest control techniques are discovered, the producer and crop advisor must adapt their pest control program to reflect these changes.  What is considered a good IPM program today, may be considered a chemical intensive program in a few years.  Additionally some good advice to the producer and crop advisor is to try these new changes on a limited scale, becoming comfortable with the suggested practices before wide-scale changes are made.  

7.  In the next segment we will look at these management tactics, and give examples how they might fit in to WI crop production.

It’s important to note that not all tactics are appropriate for every crop. Some tactics have greater utility in other crops.  

High value vegetable crops have greater profit potential than low value commodity grain crops and as such allow room for more alternative pest management practices that may cost more. However, high value crops sustain economic loss at lower pest levels than do low value commodity crops such as field corn and soybeans. Usually this means that high value crops are more labor intensive, requiring a higher level of pest management tactics.

8.  manner that is legal 

Yes, pesticides are a part of an IPM Program.  In some cropping systems, they are a very important part.  Some pests because of sheer numbers, continuous occurrence,  low thresholds or because of food contamination issues dictate pesticide use.  However, they should only be used as a last resort and only when all other management techniques, including preventative techniques, have failed or are no longer economical.  They also must be used in a manner that is legal (rate, application type, target crop, target pest, etc.).   

Pesticides are to be used when there is no risk of environmental damage or when benefits outweigh the risks. Use pesticides only when other control practices aren’t available,  economical or practical. 

Pesticide use in Wisconsin is regulated by the EPA and the Wisconsin Department of Agriculture, Trade and Consumer Protection.  These organization, through various laws,  have indicated when pesticides may be used and are not expected to pose significant risks to human health or the environment.  We must make sure that we follow these labeled directions. The pesticide label is the law. Not following labeled directions is a violation of federal and/or state law and is enforced.  

Some pesticides are classified as “restricted use”, that means EPA has determined  these pesticides may cause unreasonable adverse effects on the environment or injury to the applicators.  In order for this pesticide to be applied, an applicator must be trained and pass an exam to become a certified applicator.  Passing this exam implies competency in pesticide safety, laws and application methods. 

Must monitor pest populations in the field.
Prior to using any pesticide, fields must be monitored to make sure that the pest is:

· Properly identified

· is present in economical proportions (above the economic threshold)

· Is at a life stage that is susceptible to the pesticide

· Present at a crop stage when there is “preventable yield loss”.  For example the economic threshold for alfalfa insect pests includes this statement “do not treat if you are within 7 days of harvest.  This is important because if you are less than 7 days to harvest you will not prevent enough yield loss to pay for the insecticide treatment.  Instead, you should cut the alfalfa and watch the regrowth for insect activity. (It also may pertain to pesticide residues found in the crop.)

9.  Examples of cultural controls that optimize growing conditions for the crop are:

· Appropriate fertilizers and rates based upon current soil tests - this can give the crop a competitive edge over weeds, but remember weeds will also grow faster because of the fertilizer application

· Plant spacing (within row and between rows) is important.  A dense crop canopy will shade the ground making emerged weeds less competitive and also preventing germination of more weeds and reduces weed seed production for subsequent years.

· Time of planting is important. Planting sweet corn in early May can avoid European corn borers (ECB) feeding on the ears. Early planted fields are in the vegetative stage when ECB moths are active. Since there are no ears on the sweet corn, damage is avoided. 

· Variety selection is necessary so that we choose varieties that are competitive (germinate early and provide rapid early season growth) as well as selecting varieties that are resistant to diseases and insects

Create unfavorable conditions for the pest

We can also use cultural control practices to make conditions less favorable to pests, for example:

· Some insects prefer to lay eggs in grassy weeds.  By controlling grassy weeds we can avoid problems from some corn insects like black cutworm, armyworm and stalk borers.

· Some crop diseases can only survive the winter on crop debris. In these situations burying crop residue can help avoid diseases like corn eyespot and anthracnose.  However, some diseases like northern corn leaf blight are not controlled by tillage because spores are blown up from the southern states each year. Similarly some diseases use weeds as alternative hosts when the primary host is rotated out of the field. White mold uses redroot pigweed as an alternative host. Controlling redroot pigweed is an important tactic to managing white mold. 

· Residues from previous crops can help to manage weeds. For example, mulch left from a rye cover crops has been proven to inhibit the germination of some small seeded broadleaf weed species. Proper management of the rye residue can reduce the need for herbicides. 

· Other potential examples velvetleaf doesn’t like to grow in no-till, crop rotation alfalfa to control woolly cupgrass or soybeans to control CRW

10.  Uses machinery and/or other tools to control pests

Row cultivation is an example of mechanical weed control.  Row cultivation can be used as a stand-alone weed control practice or in conjunction with a herbicide program.   When used as the sole method of weed control that producer is taking a calculated risk they will be able to cultivate at the opportune time.  If field conditions remain too wet for a long period of time, the producer may not be able to cultivate in a timely manner and  suffer some crop loss from weed competition.  Using row cultivation to supplement a herbicide program can allow a grower to use lower herbicide rates and still get similar weed control compared to full herbicide rates. Using a two-pronged approach reduces the risk of weed escaping control. 

Also, some vegetable growers will use a barrier of black plastic to control weeds. 

11.  As motioned previously, preventive practices are an important aspect of an IPM program.  “Sanitary Control” is one of those practices and important because it is an attempt to keep pests out of the field.  

For example, Cleaning field equipment (i.e., tillage equip., combines, haying equipment, etc.) is important because it can  keep nematodes , diseases and especially weeds out of a field.  Additionally, keeping infested fields at the end of your harvest and or/tillage schedule will also keep pests from becoming established w/in a field. (Rarely done due to time constraints and lack of air or water in the field.  More suitable to high value crops?) The latter is easily accomplished by most farmers. 

Planting certified seed assures that the grower is not spreading new weed species.  Certified seed fields are inspected by trained people and are free of important weed species as well as important seed borne diseases.

Quarantines are a method that state or federal governments have of stopping or slowing the spread of pests through an area.  If a pest is found in a new area, quarantine officials may demand that a crop is sprayed or destroyed in an attempt to prevent the spread of a new species of pests.  

12.  Natural control is an attempt to enhance naturally occurring beneficial organisms.  

An example is to spray an insecticides for soybean aphid control only when it is economically feasible and it is apparent that natural enemies will not control the aphids. Do not use insecticides (or any other pesticides for that matter) as a preventative practice to kill all aphids.  By delaying insecticide applications until it is economically necessary, you give natural predators like the multi-colored Asian lady beetle a chance to control aphids.  By using insecticides as a preventative, you will also kill beneficial insects.  This practice may results in higher than expected soybean aphids numbers.  Once beneficial insects are removed from the field, the pest may increase at a much faster rate

Another example.  There is a fungal disease of the alfalfa weevil that is prevalent during cool wet springs.  If a high number of diseased weevil larvae are present during field monitoring visits it would be advisable not to use an insecticide application.  Instead let this natural enemy of the weevil kill the weevil.

13.  Natural Control and Biological Control are sometimes regarded as similar.  However in the strict sense, Biological Control refers to the introduction of a predator, parasite or pathogen (disease) to control a pest.  

Release of predators/parasites. An example of a biological control success story is the alfalfa weevil.  

The alfalfa weevil was inadvertently introduced to the US in 1904 and reached Wisconsin in the 1960’s.  During peak damage years, it was common for yearly alfalfa losses and control costs to be in the neighborhood of several millions dollars for WI alone.  The reason for this high amount of damage was that the alfalfa weevil was introduced without it naturally occurring parasites.  

The USDA started a biological control program in 1957 that included researching the alfalfa weevil’s place of origin for natural enemies that might adapt to the United States climate.  Approximately 12 parasites were found and brought back to the US and quarantined for research purposes.  This initial research is important because you do not want to release a predator, parasite and/or pathogen if it is likely to negatively impact other species or become a nuisance if released.  After several years of laboratory studies, these organisms were released in a few isolated fields.  Eventually they were released in all alfalfa producing areas, including WI. Follow up field research in WI indicates that % alfalfa weevil control  may be as high as 90% in some years.  The end result being is that  alfalfa weevils are now consider only an occasional pest of alfalfa. The USDA indicated that the benefit/cost ratio of this one program is 91:1.  That is for every one dollar spent on this program US agriculture benefited $91

Can be time consuming, expensive and difficult

- Since many pests are introduced from other countries, those countries must be investigated for a natural biological control agent at great cost. This process is a tremendous undertaking which is usually done by large government agencies such as the USDA.  It also involves long periods of quarantine, many research projects and are not always successful. An example of biological control project in Wisconsin.  Musk thistle is a biennial thistle that is native to Europe. It is a problem weed in many Wisconsin pastures. A weevil, Rhinocyllus conicus was found to attack the flower heads of the Musk thistle and was partially successful in Montana, California, Virginia. The insect was released in Walworth county in 1975 and survived the winter as it was found in 1976.  However it was no found in 1977. The reintroduction of this weevil was prohibited by the Wisconsin Department of Agriculture, Trade and Consumer Protection because the weevil found an alternative host…the endangered dune thistle.  
Biocontrol is generally not effective for weed control in field crops – because most biocontrol agents are too host specific and control may not occur quick enough to prevent economic damage. 

14.  Manipulating the crop to withstand or tolerate pests

Host plant resistance is an IPM practice where you attempt to decrease a crop’s susceptibility to pests.  

This can be been done through classical breeding methods (selective  breeding) or potentially through genetic engineering.  

The end results are crops that are:

· more tolerant or resistant to pest damage 

· no longer preferred by the pest

· create an adverse effect on the pest (glandular haired alfalfa, Bt corn for European corn borer and corn rootworm)

Although Host Plant Resistance is a very important IPM tool it is not always permanent.  Pests change over time and become resistant to these crop varieties.

15.  “To Keep Pests Below the Economic Injury Level”
A key component of an IPM program is incorporating economics in the control decision.  Why would any one spend $25 to control a pest that will cause $20 worth of damage?  Therefore the concept of “Economic Injury Level” needs to be incorporate into our pest control decision making process.  Economic Injury Levels are determined through extensive research over various environments and crop varieties.  It is essentially the “break even point” when the cost of control equals the amount of damage.  

16.  When pest populations reach a level where the cost of control equals the cost of the damage the pest population has reached the economic injury level. The Economic Threshold is the concept is used in the field by producers and crop advisors. It is the pest populations at which growers must take action to prevent that pest from reaching the economic injury level.  Therefore,  the economic threshold is a little lower pest population than the economic injury level because  it takes time to respond to a pest outbreak, especially if there are a lot of acres to be treated and if the pest has a high reproductive capacity.  

Example

A good explanation why the economic threshold must be lower than the economic injury level is for soybean aphid control.  Under optimum conditions, soybean aphids populations can double in size within 2-3 days.  Because it may take a response time  of 2-3 or more days after an aphid treatment decision is made for the sprayer to get to the field  the economic threshold needs to be lower than the Economic Injury Level to avoid $ loss.

A very important point of the economic threshold is that the pest population must be increasing.  If it is not, the crop loss will not pay for the cost of treatment. The following graph helps to explain this

17.  This graph explains the relationship of the Economic Injury Level to the Economic Threshold.  The red arrow may indicate a pesticide application which was applied at the economic threshold  and did not allow the pest population to reach the Economic Injury Level. 
18.  This is an example of a method to calculate an Economic Threshold for first generation European corn borer on field corn.  It is one of the more involved, yet accurate, economic thresholds available for WI field crops.  The next example is for Potato Leafhopper on Alfalfa and is an example of a simple threshold.

To determine the European corn borer threshold you first need some information that can be only obtained from field scouting.  As a matter of fact, all economic thresholds require field information of some type, whether its monitoring pest populations and/or weather conditions. 

Field sampling Data needed:

You must first determine how many corn plants are infested AND the average number of larva/infested plant.  This information will be used to determine the  % crop loss.  

Crop Management Data Needed:

Step #2 is to determine the value of crop (expected yield, expects selling price of the corn) and is used to compare to the amount of damage expected vs. value of the crop.   

Cost of pest control:

Step #3 is to determine the cost of control which includes cost of the pesticide and the application fee.  You put this information into the following equation to determine it is economic to control European Corn borer.

19.  While this may look complicated, the steps from the previous slide are used to “fill in the blank” to this economic threshold worksheet.

This is the blank worksheet, the following slide shows a realistic example.

20.  Instructors note: The light blue numbers in parenthesis are line numbers for easier clarification. Mathematical functions are in yellow.  Calculated values are in red.

(1)  0.67 X 2 = 1.34, this calculation determines the average number of borers/plant. Remember that not all plants have a borer present

(1)  1.34 X 0.05 = 0.067, this calculation determines the percent yield loss for the entire field 

(1)  0.067 X 120 = 8.04, this determines the yield loss in bu/a

(1)  8.04 X 2.25 = 18.09 potential $ loss

(1) 18.04 x 0.80 = 14.14,  Even w/ modern insecticides we are not able to kill 100% of the corn borers.  On average we can only kill 80% (footnote B)

(1) 14.47 - $15.00 = -0.53 cents.  $15.00 is the cost of insecticide + application fees (an average cost).  Therefore in this situation we would loose 53 cents/acre if we treated for European corn borer.

21.  This is the example of a less complicated economic threshold for potato leafhopper.  The field information used is average number of leafhoppers/sweep (this is an average of 100 sweeps taken from 5 locations of 20 sweeps/location).  

If the field average is equal to or more than the threshold shown in the table it would be economical to treat for potato leafhopper.  As you can tell from the table, shorter alfalfa plants are less tolerant of potato leafhopper feeding than taller plants.  

The exception to the above table is if you are within 7 days of your typical harvest date.  Within this time period (0-7 days of harvest) the plant does not have enough time to provide additional regrowth to pay for the insecticide application Instead, cut the crop as soon as feasible and check the new regrowth for potato leafhoppers. Spray regrowth only if potato leafhopper are above economic threshold levels.  

22.  Some insects like white grubs, seed corn maggots and wireworms do not have rescue treatments available.  All management must be directed at prevention.  Also for some insects, like European corn borer damage in snap beans, the threshold concept doesn’t work because of consumer rejection.  As little as 1 damaged snap bean pod in 1000 could cause the processing company to reject the field. 

Economic Thresholds do not work well for plant diseases because there are few, if any, economical rescue treatments.  

Thresholds work with weeds. The problem is that the weed seed bank usually provides a high population of weeds each year that exceeds the threshold.

23.  Although we’ve alluded to it earlier regarding pesticide use,  all IPM practices must be environmentally sound. Before any control practice is developed we must look at the benefits received from a control practice vs. the risks of that control practice. 

Risk vs.  Benefits

The impacts of  pesticides have been researched by USDA, EPA, Universities, and private companies.  Their conclusions usually suggest that labeled pesticide use is acceptable; i.e., the benefits outweigh the risk.  However, different stakeholders can disagree about how costs and benefits are valued.  For example, how does one weigh the risk of a birth defect from a pesticide against the increase in marketable yield of a crop?  

It is important to note that risk is also an issue with other types of control practices.  For example, primary tillage and row cultivation are effective mechanical weed control methods.  However, if the use of these methods led to unacceptable amounts of soil erosion, i.e., greater than T, they would not be considered “environmentally sound IPM tactics. 

24.  Finally,  IPM tactics must be “compatible w/ producer objectives”

Which means they must be:

· Economically viable

· Effective

· Understandable

· Practice can be implemented in stages

Therefore, the producer and crop advisor have to be “brought into the loop” early in the research phase to make sure that what is being suggested is capable of being implemented by the farmer.  
Years ago researchers tried using a living mulch system for weed control. They used several ground cover species and tried to manage them with herbicides, mowing, light tillage and various combinations of each.  While it did show promise, there was so much time involved with managing the cover crops that it was essentially an impractical management system. Because of the lack of farmer adoption, this area of research has not continued. However, with the rise of consumer interest in sustainable foods it might make sense to take a new look.  One Pennsylvania vegetable farmer, Steve Groff, has developed a complex cropping system that relies on cover crops for weed control and other benefits.  

Flame weeders are another technique that did not initially catch on with farmers.  There was much dependence on energy, timing was very critical and crop injury was a major concern.  However, recently a number of organic farmers have successfully used flaming to manage weeds.

25.  By now you should see that IPM is a management intensive philosophy which stresses a multidisciplinary approach.  Pests interact which each other, the crop, and the environment. Similarly pest and crop management disciplines must work together to develop control recommendations.  that reflect these interactions.  

For example, management of the Soybean aphid includes entomologists who study the insect and their damage to soybean, agronomists who must identify crop stage which are most vulnerable to soybean aphid damage, plant pathologists who study the viruses transmitted by aphid feeding, soil scientists who study the aphids interaction with nutrient deficiencies.  

26.  Agriculture is a dynamic system that continually changes to changing crop production practices.  IPM must continually change to meet pest management challenges. Here are a few examples of new pests and changes in pest response to management. 

New Pests

Soybean aphids, first discovered in North America in July, 2000

 bean leaf beetle, an insect which is adapting to WI winters

New Races/strains of pests

Western corn rootworm, insect that is adapting to changing crop rotation

Weed Species shifts

Increased use of glyphosate (Roundup) favors late emerging weeds that come up after the glyphosate application. 

Reduced tillage systems favor perennials and small seed annual weeds

Pesticide Resistance

Colorado Potato Beetle has developed resistance to most classes of insecticides.

Common lambsquarters, dependence on atrazine for broadleaf weed control has resulted in resistance to triazine herbicides

27.  Understanding the basic principles of IPM is important if we are to become comfortable with the IPM philosophy.  Whether we are managing pests in corn, cotton or canola, we need to abide by these same standard principles which form the basics of an IPM program.  

IPM is considered to be “management intensive,” meaning we substitute experience and education for  pesticides.  Pesticides are considered a simple control tactic to implement.  You find a pest, you spray.  Although that is an oversimplification, the point is that pesticides are the easy way out.  Reliance on pesticides creates problems such as increased input costs, pesticide resistance, secondary pest outbreaks, reduction of beneficial insects, etc.  However, to reduce our reliance on pesticides and avoid risks of crop loss, we must know as much about these interrelationships as possible.  By understanding how one factor affects the other, we are better prepared to substitute cultural, mechanical, or the other control methods for a pesticide application.

We will go through each of these principles offering explanations and examples.

28.  Understanding crop growth and development is an underlying principle of IPM.  We cannot just focus on the pest.  The interactions between crop and pest (as well as the environment) are very important.

How do you grow a healthy crop
We must be able to grow a healthy crop to get economic yields.  In some cases a healthy crop can “outgrow” pest damage, such as when a healthy crop out competes weeds.  On the other hand, there are cases when a healthy crop may be more attractive to certain pests.  For example, the adult European corn borer moth will choose the tallest corn in which to lay eggs, and potato leafhoppers, an important insect pest on alfalfa, usually prefer to feed on lush green alfalfa over poor growing alfalfa on sandy knolls.

By following university recommendations for crop production, you are better prepared for the highest economic yield.  Knowing when the crop is susceptible to pest damage and/or recognizing stress periods can help you respond with an appropriate treatment IF needed.

When is the crop most susceptible?

Knowing when a crop is most susceptible to pest damage will help fine tune our pest management recommendations so that we can avoid treating when crops are not susceptible or can target management practices when they will be the most economical and effective.  

An Example. Post emergence weed control in corn needs to be made by the V4 stage of corn development. Applications made after this stage will result in yield reductions due to weed competition. Further, late applications may not provide satisfactory control due to weeds hardening off and becoming less susceptible to the herbicide. 

When is the crop under stress?

Understanding when a crop is under stress and how it might react to pest damage or pesticide applications is important for crop advisors. Normally we think that a herbicide will just kill weeds.  Although crops also take up herbicides, in most cases they are able to metabolize them to a form that is no longer herbicidal. However, a crop under stress from cool, wet conditions grows more slowly, and consequently, is less able to metabolize the herbicide. Under such conditions, herbicides that normally don’t injure a crop can cause injury resulting in crop loss. 
29.  Proper ID


Obviously, you must know the proper identification of the pest so that you can effectively manage it.  A few examples of the importance of proper ID follow. The next slide will show two different alfalfa insect pests.  Both are approximately the same, shape, size and color.  However, the potato leafhopper is a very important pest on alfalfa and has a very low economic threshold (that is only a few need to be present to cause an economic loss).  The other is the meadow spittlebug and is very common in alfalfa field but rarely, if ever, present at a high enough population to warrant treatment.  The problem is that misidentifying the meadow spittlebug as a potato leafhopper may have people spraying an insecticide when it is not economically feasible.  
30.  Why the importance of proper Identification?

Both insects are green and wedge-shaped and because of their small size are very difficult to tell apart.  Fortunately, if you know a little about their life cycle you have less difficulty with identification.  Although there is some overlap in their generation time, they are not usually found at the same time of the year.  

However, because of their similar appearance and because people are so paranoid about potato leafhopper damage, they sometimes confuse meadow spittlebugs for potato leafhoppers.  The potato leafhopper threshold is very low (3 inch tall alfalfa should be sprayed w/ an insecticide when there is an average of 0.2 potato leafhoppers/sweep and Meadow Spittlebug are only a concern if they reach a field population of 1 nymph/stem)  mis-identifying a few meadow spittlebugs for potato leafhoppers could result in needless insecticide applications.  

31.  Proper Identification applies to other pests as well.

Giant foxtail and large crabgrass look similar because they are both annual grass weeds. However, that is where the similarity ends. If giant foxtail escaped previous control measures it can be controlled by a postemergence rescue application of a grass herbicide. However, these postemergence grass herbicides are ineffective on large crabgrass. So, if a grower thought the grass was giant foxtail when in reality it was large crabgrass, the treatment would be ineffective. By the time a grower noticed the treatment was ineffective, weeds may have grown too large to be adequately controlled by row cultivation and the resulting competition may have reduced yield. 

32.  Understanding the pest’s life cycle is important for a number of reasons.  

When is it present


Crop advisors are extremely busy during the growing season and must time field visits with the presence of pests.  Degree Days are one method used to help time field visits.  Insects are “cold blooded” and their development is closely associated with air temperature.  The warmer the temperature the quicker they develop.  By tracking degree day accumulations, crop advisors can better anticipate pest presence.  Insects in which degree days work extremely well for are European corn borer and alfalfa weevil.


Weed management is easier to plan for than some of the insect and disease pests because we know weeds will always be present in populations that require management. It is not a matter of whether or not a management tactic is required, it is a matter of what tactic to use.


Crop advisors can also look at field conditions to determine likelihood of pest presence.  Certain leaf diseases of corn (northern corn leafblight, grey spot, anthracnose, etc.) overwinter on corn debris.  Therefore, crop advisors can identify fields that are likely to have problems w/ these diseases based on the amount of crop residue on the soil surface and can schedule field visits accordingly.

33.  Understanding how the environment affects pest and crop development 

Understanding interactions w/ the environment allows crop advisors to react to changing conditions.  Environmental influences like drought stress influence pest management recommendations. When a crop is under stress it can be less capable of dealing with the stress caused by insects that extract plant sap (e.g. ahids, leafhoppers) and this stress may slightly lower the economic threshold.  

Weed populations which would not normally cause an economic loss may do so under drought conditions when they compete with the crop for limited water.  

How it affects pest development

The weather is notorious for affecting pest development and survival.  Certain weather patterns may effect weed seed germination and explain why certain weeds are more abundant during wet fall or springs.  

Cool wet weather is conducive to development of insect fungal diseases.  Under these conditions, the fungal pathogen may, by itself, control the alfalfa weevil.  

Periods of hot, dry weather favor spider mites epidemics in corn and soybeans.  During typical summer weather patterns these pest are not a problems, but when conditions turn hot and dry, a crop advisor will recognize these conditions and start spot checking for spider mites.

34.  Requires advanced planning

The IPM approach suggests that we focus on preventative management practices before relying on rescue treatments (i.e. pesticides).  This inherently requires advanced planning.  As you saw in the previous slides you must have a thorough understanding of the crop, pest and environment,. Use this information to anticipate pest problems and to plan preventative management practices such as crop rotation, row cultivation, variety selection, etc.  

35.  Balances cost/benefits of all control practices

Crop advisors try to balance the cost/benefits of all management practices.  We certainly do that through the use of economic injury levels and economic thresholds, but we must also apply that philosophy to other IPM techniques.  For example, if a management practice is to use row cultivation to control weeds, we must determine the cost of equipment, fuel and labor before we know if it is an economical practice.  If a grower is considering using a genetically modified corn hybrid for European corn borer control, they have to consider if the high cost of the hybrid will be offset by the amount of damage.

36.  Requires Routine Monitoring
IPM programs require routine monitoring of pest populations and crop conditions.  Without this information you can not make an intelligent pest management recommendation.  If you are not monitoring pest populations, how do you know if you are at the economic threshold?  How do you know when is the best crop stage to treat?  How do you know if you have pests at all?  Maybe you will have high pest populations and not even realize until it is too late.

Pest Monitoring, sometimes call field scouting, is an activity that can be accomplished by anyone w/ a little advanced training.  In the simplest sense, a field scout must be able to tell a healthy plant from an unhealthy plant.  Realistically, a field scouting must know:

1) How to properly identify pests and their damage

2) How to get an accurate assessment of pest populations

We have already talked about the importance of accurate pest identification.  We must also know how to sample for a specific pest. A field scout’s objective is to provide an accurate and unbiased assessment of pest populations.  Different pests require different scouting practices.  For example, alfalfa weevils are not easily dislodged with an insect sweep net, so we monitor the amount of foliage they consumed and make a damage recommendation based on that observation.  Potato leafhoppers, on the other hand, do not chew on the alfalfa leaves, but instead suck plant sap.  We can not see that damage, nor are they easily counted on alfalfa foliage because they are small and easily fly when disturbed.  Instead, we must use an insect sweep net and count the number of adults and nymphs caught.  For second generation corn borers on sweet corn, we count the number of eggs laid on the leaves. 

37.  Here is a set of instructions to monitor potato leafhopper in alfalfa, hopefully this will give you some idea of the detail need for field scouting.

Equipment: Because they are a highly mobile insect we must use a 15 inch diameter insect sweep net.  All the research used to determine the potato leafhopper economic threshold on alfalfa used a 15 inch diameter sweet net,  so we use the same diameter net to make sure we mimic the suggested procedure.  

Potato leafhopper does not overwinter in Wisconsin.  It migrates to the state using spring storm fronts.  Because of this phenomenon, Potato leafhoppers never arrive and become a problem on first crop alfalfa.  However, anytime after the first alfalfa cutting they can be a potential problem. So start sweeping alfalfa starting w/ second crop regrowth.  

Alfalfa fields need to be sampled at one week intervals. Intervals longer than 1 week might allow leafhopper populations to build to levels significantly above the economic injury level.  However at one week intervals, the field scout can detect population build-ups before severe yield loss occurs.

You can not sample the edges of a field and expect leafhopper populations to be the same in the middle as on the edge.  Remember that the objective of a field scout is to get an accurate and unbiased sampling of pest populations.  We recommend walking the field in a W-shaped pattern.  
38.  Stop at five random areas within the W-shaped pattern.  At each stop take 20 consecutive sweeps and count the number of adult and nymph leafhoppers.

39.  

40.  In Summary the benefits of an IPM program include:

Protects the environment by preventing unnecessary pesticide applications 


Such as“calendar sprays” (pesticide applications that are applied according to the calendar, not according to actual pest density).  

The IPM approach should also improve the grower’s profitability & reduce risk of crop loss.    

Growers can use information from IPM monitoring techniques to select the most economical and effective pest management methods.  
Peace of Mind 

 Growers have a big investment in their crops.  Through proper field scouting growers will know what the pest populations are and will be able to make informed management decisions.  This eases a lot of pressure for the grower and helps them “sleep better at night”

41.  There are also some drawbacks to IPM:

An IPM program requires a higher degree of management 

Making the decision not to use pesticides on a routine or regular basis requires advanced planning and therefore a higher degree of management.  This planning includes attention to field histories to anticipate what the pest problems might be, selecting crop varieties which are resistant or tolerant to pest damage, choosing tillage systems that will suppress anticipated pest damage while giving the crop the greatest yield potential.

IPM can be more labor intensive

Consistent, timely and accurate field scouting takes time.  However it is this information that is necessary and is the corner stone of IPM programs.  Without this information you can not make intelligent management decision.

Success can be weather dependant

Weather can complicate IPM planning.  For example you might want to lower herbicide rates and use row cultivation to manage weed pressure.  However an extended wet period may reduce (or eliminate) the effectiveness of row cultivation.  Therefore good IPM planners will have a alternate plan for when these problems arise.

42.  There are many opportunities for IPM practitioners in today’s agriculture.  Many (if not all) require advanced degrees.  Either two year technical college degrees or four year bachelor of science degrees.

One category of IPM practitioners include those careers as crop advisors and includes people who are independent of sales.  Their only income is from an acreage charge to growers.  There are also many crop advisors who are employed by private farm service organizations or with farmer-owned cooperatives. 

Agricultural industries also employ a number of people in sales, research, technical services (individuals who provide product support to other people in the company who are directly connected with sales.

The University of Wisconsin Cooperative also employs county extension agents who provide growers and crop consultants with the latest in crop management information. There are also a number of high school and technical college instructors who are hired each year.

43.  

