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Abstract

El-Zemaity, M.S. 2006. IPM and Organic Farming. Arab J. Pl. Prot. 42: 174-177.

Organic farming has been increasingly spreading in recent years not only globally but also in the Arab countries. Organic farming is a
system of production that uses practices and materials which are naturally/biologically enhancing to the soil, plant life, animal and human
consumers and growers. Organic farming is based on producing food in a sustainable manner without using synthetic chemicals, either at the
growing stage or post-harvest. Generally, the sales of organic products have increased 20% annually since 1990. Crop production and pest
control methods in organic agriculture are governed by strict standards and rules imposed by the International Federation of Organic Agriculture
Movements (IFOAM) and national regulations. Unfortunately, enhancement of soil quality and cultural practices are not always effective for
controlling pests in organic agriculture. Therefore, IPM is essential in organic agriculture because it offers a wide range of techniques and
practices to prevent or minimize damages from pests without affecting soil, water or beneficial organisms. Thus, IPM is not just about
management of pests alone, it is a sustainable crop production approach based on sound eco-system analysis. However, this approach has certain
constraints or challenges such as: (i) IPM is still not suitably recognized as policy or a solution to some problems, and the area of concern will
need more personal attention especially in developing countries, (ii) implementation of this system is labor-intensive which is not widely
available, (iii) growers, in some years, may suffer from crops damage and reduced yield to alarger extent than expected, (iv) thereis no effective
non-chemical control method or bio-control agent available for some pests (insects, weeds or pathogens), and (v) available funds for research in
this area is limited. To overcome such constrains and improve the effectiveness of IPM programs through better understanding of the crop
ecosystem both above and below the soil surface is needed. Furthermore, new systems for organic agriculture need to be designed, where the
crop environment discourages pest development. The role of training of organic farmers and farm groups will be emphasized.
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I ntroduction

Recent years have seen an increased demand for food
produced organically. It is well known that the ethos of
organic production is based on producing food in a
sustainable manner which has not been treated with
chemicals, either at the growing stage or post — harvest when
the produce is processed, packed, stored and distributed. So,
most control operations employing pesticides are either
restricted or not permitted at all in organic products. Crop
production and pest control methods in organic agriculture
are governed by strict standards and rules imposed by the
International Federation of Organic Agriculture Movement
(IFOAM) and national regulations. These standards are not
constant, but are continually developing and evolving in
response to advances in understanding, technical innovation,
expansion of the production base and other new
developments (4). The principles of pest control in organic
farming are based on: (i) prevention of infestation, (ii)
avoiding the contamination of organic foods by any form of
infestation, (iii) avoiding any contamination of organic foods
with plant protection products, and (iv) the use of substances
which not adversely affect the environment. Consequently,
IPM is not just about management of pests alone, it is a
sustainable crop production approach based on sound eco-
system analysis. However there are certain challenges that
constrain its wide range implementation (3, 7).

This paper focus on the need to overcome these
constrains and to implement bio-intensive IPM in the Arab
region.

IPM Levelsof Adoption in the Arab Region
Since the concept of IPM has been known around the mid
1970's until now, at least 77 definitions of IPM have been
recorded. Some of these definitions have evolved to justify
the use of pesticides, rather than to examine and implement

pesticide alternatives. The most common definition of
conventional IPM is a decision-making process that uses all
available pest management tactics to prevent economically
damaging pest out breaks while reducing risks to human
health and the environment. The actual implementation of
IPM in the Arab region indicates that there are 3 categories of
adoption, with the exception of chemical control level with
no IPM practices (or no IPM) are employed and the system is
essentially dependent routinely on pesticides. The unique
characteristics of the three categories are: low—evel IPM,
where farmers employ at least the most basic IPM practices-
scouting and applications in accordance with economic
threshold; medium-evel IPM, where farmers adopt some
preventive measures, coupled with efforts to cut back on
broad spectrum pesticide use and protect beneficial
organisms and high-devel IPM, where farmers have
integrated multiple preventive practices to control pests
without relying on pesticides such as in organic farming. The
high-level IPM is the most advanced IPM and termed as the
bio-intensive or bio IPM (Figure 1). The current IPM
adoption levels in each Arab country are not well known.
This may require to overcome the limitations that should be
recognized as well as accurately define the present situation
to establish the bio-IPM. The most important constraints or
IPM challengesin Arab region includes:

1. IPM is dill not suitably recognized as policy or a
solution to some problems, and the area of concern will
need more personal attention.

2. Implementation of this system is labor-intensive which
isnot widely available in certain countries.

3. Growers, in some years, may suffer from crops damage
and reduced yield to alarger extent than expected.

4. There is no effective non-chemical control method or
bio-control agent available for some pests (insects,
weeds or pathogens).

5. Available funds for research in this area are limited.

. This symposium was sponsored by the FAO Near East Regional Office, Cairo, Egypt
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Multiple steps to enhance
plant health and soil

quality; focus on
conservation of beneficials High - Level (Biointensive IPM)
and habitat; microbial bio-
control of root pathogens;
release of beneficials.
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Scouting plus application in accord with thresholds;
avoid or delay resistance and secondary pest

problems; optimally time applications; use of short Low — Level IPM
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use soil amendments; forecasting
models.

Digtinct levels

Figure 1. Categories of IPM adoption in Arab region

Successful Implementation of Biointensive
IPM

Planning the program

Biointensive integrated pest management (bio IPM) isa
system approach to pest management that is based on an
understanding of pest ecology. It begins with steps to
accurately diagnose the nature and source of pest problem,
and then relies on arange of preventive tactics and biological
measures to keep pest populations within acceptable limits.
Reduced risk pesticides are used if other tactics have not
been adequately effective, as a last resort and with care to
minimize risks. Generally, IPM systems must respond to and
or affected by several factors: economic costs and benefits of
individual components;, emergence of new pests, resistance
or unusual weather problems; the skill and competence of
field personnel conducting scouting, designing tactics and
assessing effectiveness of given strategies, the impact or
importance of preventive practices; availability, or lack
thereof of effective aternative pest management products,
and the complexity of interactions among pests, beneficials,
cropping practices and control measures. Moreover, al IPM
programs regardless of the situation, share the following
components: monitoring the pest population and other
relevant factors; accurate identification of the pest;
determining injury levels and threshold that trigger treatment;
timing treatments to the best advantage; spot-treating for the
pest; selecting the least disruptive tactics, evaluating the
effectiveness of treatment to fine-tune future actions and
educating all peopleinvolved with the pest problem.

Good planning must precede implementation of any
IPM program, but is particularly important in a biointensive
program. Planning should be done before planting because
many pest strategies require steps or inputs, such as
beneficial organism habitat management that must be
considered well in advance. Attempting to jump-start an |PM
program in the beginning or middle of a cropping season
generally does not work.

IPM options may be considered proactive or reactive
(Figure 2). Proactive options need to answer the following
guestions when planning IPM program: What effects does
soil quality have on plant attractiveness and susceptibility to
insect pests and damage? What are options for better soil
management (cover crops, green manures, adding compost,
reduce tillage, etc)? What cultural or habitat options can be
implemented before the crop is planted? What are crop
rotations and their effect on pest management (insects, weeds

and plant pathogens)? What are cover crop options and their
effect on pest management? What pest resistant cultivars
should be selected (resistant to major pests, appropriate for
the area and commercially available)? On the other hand
since IPM requires continuous assessment of a situation (6),
there are certain key question that must be answered before
implementing any management strategy such as: |s treatment
necessary? Where should the treatment take place? When
should action be taken? and which tactics should be used?
The answer to these questions require to emphasize that the
mere presence of a pest doesn't necessarily warrant
treatment. Some times a fairly large population of pests can
be tolerated while in other times the presence of a single pest
isintolerable. In addition, the determination in treatment will
vary among individuals. Also, pest managers must look to the
whole system to determine the best place and timing to solve
the problem. A successful IPM program is based on taking “a
whole system” or eco-system approach to solve a pest
problem (9). We must think of both the living and non-living
components when determining which approach to take, and
each component has impact on every other component (2).

Reactive Chemical control
Applied bio-agents

Mechanical&
Physical contrg
Monitoring& ID of Pests& Monitoringd&. ID of Pests
Beneficial organisms

Qnitaﬁon, Planting Dates & Crop rotation

Aboveground
Beneficial habitat &
Healthy soil

rop genetic diversit
& Appropriate cultivars

Proactive & Pest pressures

Bio-intensive IPM Conventional IPM

Figure 2. Proactive and reactive options of IPM (Adapted
from: ATTRA)

Agro — ecosystem analysis (AESA)

The occurrences of pests and/or injury symptoms
depend on the crop devel opment stage and the environmental
factors. Different pests attack different crop growth stages
and different plant parts. These variations illustrate the need
to Agro—ecosystem analysis (AESA) through the crop
season. The objective of AESA is to build awareness of
relationship that exist between organisms in the environment
and to make good management decisions. The AESA should
be done weekly to monitor conditions of crop, westher, soil,
pests (including diseases and weeds) and beneficia
organisms (predators and parasites). To make proper AESA,
it is highly recommended to spend some time discussing the
needed information, observations and recording results. This
discussion should lead to the right way to observe the crop,
selection and number of observed plants. In field observation,
represented sample plant should be carefully observed for the
presence of any larger pests, beneficials, injury symptoms
and signs on the different plant parts (leaves, stem, roots,
flowers and fruits). Soil surface should also be observed for
any ground — dwelling pests or beneficials. Usually three
leaves from the different levels (top, middle and bottom) of
each sample plant are picked or turned to count small pests
(such as aphids, white flies and mites) and associated
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organisms, as well as different leaf spot disease symptoms by
using a hand lens on both leaf sides. The results should be
recorded on AESA chart or presented in inspection table. For
example Figure 3 illustrate AESA chart for sweet pepper.
The whole plant with all parts drawn in the middle, insect
pests found drawn on the left hand side of the plant, and on
the right - hand side of the plant draw the beneficials, disease
symptoms, description of general condition of the plant and
environmental factors and the last weeks management
practices.

Natural enemies Possible insects

(beneficial insects)

—> Cricket W ......
White fly )&( ......

Possible diseases Aphid %
Powdery mildew Armyworm
Leaf spots 7 s k ......
Anthracnose €~
Gray mold ¥
White mold Mite %3 ......
Root-knot N.
Physiological D. )
Soft rot Crop / Total number ...

Sun blight Average (leaf/

................. plant)

Figure 3. Agro — ecosystem analysis chart for swest pepper.

Choosing practiced tactics

Organic control practices for the main pests (i.e. insects,
diseases and weeds) are based on non-chemical sanitation,
physical, mechanical, cultural, and biologica means as well
as organically permitted products, including approved
chemicals. Since no single practice is effective for all
possible pests that threaten the crop, a combination of such
practices is necessary. Some management practices should be
carried out before the crop is planted and others later in the
season. The successful management of insect pests includes
pest prevention, early detection, correct identification, proper
selection of control techniques and correct application
methods (10, 11). The following practices could be suggested
to prepare the growing season: site selection, early removing
of vegetation, selecting high quality seeds and transplants. At
planting time, selecting the suitable date, use of companion
plants and diversified planting (rotation) to reduce insect
injury are considered very effective practices. During the
growing season there are number of practices to maintain
healthy plants include adequate fertilizing, irrigation, mulch,
harvest produce at timely intervals and remove old plants.
Preventive devices and handpicking insects and egg masses
insures quick and positive measures. Sticky colored yellow,
black light and pheromone traps are excellent trapping
techniques and can be used as survey tools, and may be offer
protection to plants. These practices could make fields
unattractive to pest species. However, at times this may be
not enough when the levels of pest population or damage are
not acceptable. The use of bio-pesticides includes microbial
products, botanicals and biochemical insecticides in these
cases are necessary practice (List 1).
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List 1. Permitted and restricted pest management tools in

organic farming.

Permitted

- Carbon dioxide, nitrogen,
freezing, heating and
vacuum treatment.

- Mechanical, sound or light
barriers.

- Electric flying insect
control units.

- Tamper resistant bait
stations.

- Pheromone traps & sticky
boards.

Diatomaceous earth &
amorphous silica.

- Botanical products.
- Microbial products.

- Organicaly  approved
chemicas  (Bordeaux
mixture, sulfur and
copper)

Restricted

(Substances used only in
case of immediate threat
to organic foods
becoming unfit for
consumption due to
infestation)

- Pyrethrum derived only

Particle film barriers from a natural source.
(processed kaolin clay). - Synthetic pyrethroids for
- Sugar esters the treatment of seded

- Compost teas. units.

The role of the pest manager and the growers in 1PM
continuum

The manager must integrate his knowledge about pest
biology and ecology with tools and techniques of
biocintensive IPM to manage not one, but several pests. A
more accurate title for the pest manager is “ecosystem
doctor,” for he or she must pay close attention to the pulse of
the managed ecosystem and stay abreast of developments in
IPM and crop/pest biology and ecology. In this way, the
ecosystem manager can take a proactive approach to
managing pests, developing ideas about system
manipulations, testing them, and observing the results. On the
other hand, it should be emphasized the role of organization
of organic growers in organizing farmers into groups for
learning and implementing new practices and systems as a
key feature of successful program (1, 5, 12).

Consumer Awar eness of | PM/ Organic Produce

With time, the opportunity of IPM/organic produce is
increasing. Some studies indicated that consumers would
preferentially purchase IPM or organic produce over produce
grown using conventiona pest control methods if
labels/information were provided to reflect management
practices (8). IPM label is an effort of food labelling which
signifies that the food was grown using IPM practices.
Recently there is a new labelling effort developed to use as a
standard in growing and selling IPM apples, mushrooms,
sweet corn and tomatoes.

Conclusion

To overcome IPM constrains and improve the
effectiveness of current programs is needed. Furthermore,
new systems for organic agriculture need to be designed,
where the crop environment discourages pest development.
Also, the role of training of organic farmers and farm groups
should be emphasized as key feature of successful programs
in learning and implementing new practices. Meanwhile, the
IPM continuum could be achieved according to the following

action plan:
1. Define an appropriate IPM continuum for the country
or theregion.

2. Edablish at what stage we are now.




3. Establish redlistic objectives in consultation with all 6. Recruit professionals with research and extension
stakeholders. expertise in the area of bio - intensive IPM.

4. Recommend action to industry and government.

5. Edablish new positions of crop management
specialists.
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