Integrated Pest Management
By Alane O’Rielly Weber
Integrated Pest Management or IPM is a whole systems approach to pest control, designed to use the combined power of natural ecosystems and human intelligence to achieve acceptable levels of, or no noticeable pest damage.  It is a management system with a natural tool box specifically intended to reduce or eliminate the use of broad spectrum toxic pesticides.  Integrated Pest Management is designed to achieve and maintain a balanced ecosystem; not the complete eradication of all pest species, but rather their suppression at or below acceptable levels of economic and aesthetic damage.  In addition to specific actions and control methods, this chapter will also discuss the basic philosophy behind IPM: observation and education, and the mindset which fosters the view of gardens as whole and complete natural systems.

First, I would like to briefly address the issue of toxic pesticide use.  In the last 50 years, roughly since the end of WWII, our personal and agricultural economies have become increasingly dependent on the use of toxic chemical pesticides.  I am referring to those chemically manufactured substances which are designed to efficiently kill the microbe, insect or animal life on which it is applied.  There-in lies the problem:  it kills or seriously damages all life on which it is applied, not just a target pest.  The currently advertised attitudes of the manufacturers can seem misleading.  Pesticides do not generally eliminate only the pest, or exotic species, or things that we don’t want.  They have been, and are killing wild life, beneficial insects, and harming pests and our own population:  our children (when they play on sprayed lawns and gardens); farm workers and those who apply pesticides; and all of us who consume its toxic residues in the produce we eat.  There are other sensible, but no more compelling reasons for reevaluating and drastically reducing the use of chemical pesticides and adopting Integrated Pest Management into your home and garden environment.  The following information lays the ground work for a comprehensive IPM program.  When understood in theory, the practice can become a meditation of action, more like very thoughtful care and consideration for life, than just more garden chores.
As with everything else in life, the outcome of our accomplishments depends upon the attitudes we adopt.  Take for instance, our high standards of visual perfection, both at the produce counter and in our own gardens.  It has left many of us victims to the common advertising ploy that we must use toxic pesticides and herbicides as our only means of control for attaining that level of visual excellence.  Well, I propose that we all lighten up a little bit and reevaluate that attitude, first by looking at the biological consequences of all these chemicals and second, by noticing how that dominating attitude separates us from our real desire for a nurturing relationship with the natural world.  Adopting a realistic attitude of tolerance for allowable pest damage and understanding that some damage is normal in a healthy system, goes a long way towards allowing an IPM program to work at its highest and best level: the complete eradication of toxic pesticides and fertilizers in our home and garden environment.

While it may sound “airy-fairy”, the very first action of any home IPM program should be to put a bench in our gardens and sit down on a daily basis and observe. Technically called monitoring, it is important to see what is happening to the plants and the insects, both good and “bad” ones, as they interact.  Take the time to notice the natural flow of the ecosystem in your garden.  And, YES!!!! Your garden is an ecosystem, an inter-dependent web of relationships; of which you are a part.   Watch and learn what is happening and so you can better surf the energy of nature. And, while you are at it, drop that attitude of manipulative control that chemical pesticides and synthetic fertilizers lure us into. If managed wisely with natural systems in mind, your garden can teach you a lot about what’s important in life:  a gentle attitude, patience, diversity, fun and sharing. 
The backbone of any IPM plan is the conservation of naturally occurring systems and an understanding of the flow of natural cycles.  It is natural for plants to grow, mature, and die.  Death and decomposition are a necessary part of this cycle, however when pests and pathogens prematurely attack and injure a plant, it is an indication that something is out of balance.  Like the analogy from our own health, if some basic requirement of care is not being received, it will cause a plant to have a weaker immune system; it will not be able to fight off insect attack or recover well.  It takes patience, education and detective skills to discern the cause of a plant’s stress.  When this occurs, the question to ask is, “Can the stress be alleviated, and how”?  The answers can be found in the interventions, or action methods, that I will detail below.  They are the nuts and bolts of any IPM system and from them you will be able to solve many of your garden concerns.

1.  Biological controls are the manipulation of a pest population by naturally occurring organisms:  parasitoids, predatory insects and microbes, and higher animal life including birds, bats, reptiles, and some mammals.(  This is considered the ideal method of pest management, for when it works it is effective, inexpensive and hazard free, in addition to being low maintenance.  It perfectly demonstrates the concept of a balanced ecosystem, one that has natural check and balances demonstrated in its predator/prey relationships.  However, in many gardens, these systems can get out of balance due to chemical pesticide use, inappropriate synthetic fertilization, and damaged soil resulting in a weakened soil food web, unusual weather, or just poor plant maintenance.  When imbalance shows up in the form of insect or pathogen damage on plants, biological control calls for one or more of the following 3 approaches:  
1) Supplementation and dispersal of local beneficial species;

2)  Augmentation and release of exotic species; 

3)  Active enhancement of the existing ecosystem in order to increase the 

     local predator levels, i.e. planning and planting to attract and nurture
     beneficial insects and other complimentary life; 
4)  Enhancement of the soil food web (“feed the soil”) with compost or 

      compost tea or other soil microbial inoculants;

2)  Cultural Controls are generally the simplest and most effective ways of achieving and maintaining a balanced and nurtured ecosystem in our gardens and subsequently reducing the horticultural stresses that frequently result in pest predation. The care and culture of our garden plants is a broad topic and includes many facets, such as:  appropriate fertilization, proper pruning, watering and plant choices, and the factor with the largest impact:  caring for the below ground ecosystem, the soil food web.  It is a common practice for home gardeners to push their plants’ growth with too much synthetic fertilizer.  Nitrogen in particular, stimulates and provides the nutrient for green growth in plants.  When too much is applied, not only do the fertilizer salts (all synthetic fertilizers are a form of salt) accumulate and interfere with soil and plant health, but the unnaturally fast push of green growth is a definite attractant to insects. Pruning should also be done with a mind towards not stimulating large amounts of fast new growth, which are also susceptible to predation.  Watering should be ample enough to keep a plant from going into a wilt cycle, which weakens its natural defenses, as does over watering, which suffocates roots when drainage is poor. If there is a drainage problem in a part of your garden, try plants that prefer those conditions there, i.e.: go with the natural flow.  In fact, choose all your plants to suit the conditions of your garden, taking into consideration the mature size of each plant and how it will eventually fit in.  Good care and culture become a support of the larger natural system, rather than a control of individual plants. In the articles that follow, there are several examples of this kind of planning and garden maintenance.
In good soil management, fostering a full and diverse compliment of the soil food web, (a balanced ecosystem in itself) can make the biggest impact on plant health. This can be done with the regular use of compost as a soil conditioner or a mulch, and compost tea as a liquid inoculant of beneficial soil microbes. The expression, “feed the soil”, is understood as feeding the microbial life of the soil, which are in symbiotic relationship with our plants, and are substantially responsible for gathering and delivering the exact molecules of nutrition required by each host plant. The addition of organic material provides nutrition in the form of carbonaceous matter to the bottom level soil food web inhabitants: the bacteria and fungi. In most soils with a healthy microbial compliment, only small amounts of mineral and nitrogenous supplementation is generally necessary. It is important to have your soil tested periodically to determine this, especially if persistent problems occur.  Try choosing the least processed, naturally occurring substances for this task; such as composted manures, fish or alfalfa meals for nitrogen supplementation; or oyster shell for calcium, gypsum for calcium for calcium and magnesium, and rock dust and kelp for micronutrients.  More detailed information on this topic will follow in a later chapter of this workbook.
Additional wise maintenance includes good sanitation practices.  It is not recommended that diseased plant material be used in a compost pile and infected plants should be quarantined until they have recovered, or tossed altogether. All cutting implements should be cleaned with a 5% solution of bleach or rubbing alcohol between plants or sometimes between cuts, if pruning an infected plant.  Likewise, when working with cleaning digging implements in an infected area, all tools should be cleaned and well maintained.  More information on seasonal care and maintenance of specific garden zones, such as lawns and plants such as roses and vegetables will appear in later chapters.  

Within IPM’s natural tool box, next to monitoring, fostering balance and biological control through good maintenance, there exists the nitty gritty of Mechanical Controls. These are the “hands-on” methods for managing a particular pest population.  Mechanical controls can be imaginative and novel such as low dishes of beer or yeast and water for snail control, or as simple as hand picking the snails from your garden.  There are many other means of concentrating and/or trapping pests and removing infestations such as teflon tape or a product called Tree Tanglefoot™ to block the movement of ants and their dependant aphids from shrubs and trees, and even special machine devices, such as insect vacuums, which are used in agriculture to spot reduce pests that have temporarily gotten out of balance.  There are several accompanying articles in this chapter that will focus on these controls for a number of different pest problems.
The last choices here in your IPM tool box employ the result of technology and biological research.  Some methods, such as autocidal controls like sterile male insect breeding, are not generally available to the public for home gardeners.  Selective biological pesticides, ones that target particular insect groups, are commercially available the home gardener.  They include insect growth regulators and biological control substances such as Bt, a naturally occurring bacteria which acts only in the gut of specific caterpillar-type insects, killing it without toxic residues or further impact to the ecosystem.   Judicious use of these substances should be kept in mind to avoid the possibility of developing immune insect populations.  An issue which may already be moot because of the inclusion of Bt genetics spliced into potato genes as a deterrent to the Colorado potato beetle. As an absolute last resort, insect imbalances can be treated through the use of chemical pesticides.  Remember to always use the least toxic product for each application, such as horticultural oil or soap sprays, or plant based pesticides like Neem, Pyretherum.  Pay close attention to spray drift, sun burn when using petroleum based sprays, and personal safety and hygiene. Read all labels 4 X:  before use, before buying, applying, storage and disposal; and follow all safety directions.  Try to keep in mind the interrelationship of the whole system and do the least amount of damage to the beneficial insect population by spot treating infestations rather than spraying a whole area. This will help cut down on secondary pest outbreaks.

Whatever controls you use to bring balance back into your garden, always make a note to watch what happens next.  Technically know as monitoring, try to pay attention to the effects of any actions you take.  See what works and what doesn’t and it will save you time and effort in the long run.  And there you will be full circle, sitting on your bench in your back yard ecosystem, bonding with the intimate inner workings of nature in your garden. And, one last word of advice:  share what has worked for you with your friends and neighbors.  Invite them into your garden to sit on that bench with you and brag about your sophisticated IPM management program.  Wow them, impress them, and feel good about what you are doing to bring health and balance back to nature. And pat yourself on the back as well.
The following articles have been approved for reproduction by Organic Gardening Magazine, Bio Integral Resource Center, and various other publishers.  The articles illustrate and expand on points noted here.  There are hundreds of similar articles, maybe you can start collecting them and sharing them with your friends and associates too.

Written by Alane O’Rielly Weber, Botanical Arts

( Please see the accompanying catalogue from RICON-VITOVA for a full listing of the available native and exotic species available for release.  There are also several articles illustrating beneficial insects and microbes. 
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