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Organic Agriculture a World Perspective

By
Gerald Herrmann*
International Federation of Organic
Agriculture Movements (IFOAM)
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The cultivated land being certified organic is growing at a high rate around the
globe summing up in the year 2002 to about 25 million hectares (fig 1).

% 10.6 mio ha

4.7 mio ha |
> F

-~

Figurel. cultivated land certified organic around the globe in 2002

IFOAM the ‘International Federation of Organic Agriculture Movements’ is
spearheading the development of the organic community and industry around the
world. About 750 members from about 100 countries of the world represent the
spread of the organic reality. Members are active in all areas from standard
development to inspection and certification, in rural development, research, trade,
marketing and public relation etc.

* Gerald A. Herrmann, Executive Board, Vice-President, IFOAM — International Federation of Organic Agriculture
Movements, Okozentrum Imsbach, 66636 Tholey-Theley, GERMANY, headoffice@ifoam.org, www.ifoam.org

IFOAM’s mission is leading, uniting and assisting the organic movement in its
full diversity. Our goal is the worldwide adoption of ecologically, socially and
economically sound systems that are based on the Principles of Organic
Agriculture.

Apart from its services to members, conferences and events, the IFOAM
Accreditation Program and a lot of other activities, IFOAM’s task is to work and

—(15] N



mailto:headoffice@ifoam.org
http://www.ifoam.org/

LaBY) ey dgl B ol e Gygianll Gl U 3 )l 5L e

lobby for the acceptance of Organic Agriculture in international institutions of
different kind. On the international agenda, IFOAM has observer status or is
accredited by several international institutions including: The Food and Agriculture
Organization of the United Nations (FAO), United Nations Conference on Trade
and Development (UNCTAD), International Labor Organization of the United
Nations (ILO), Codex Alimentarius Commission (FAO and WHO), World Trade
Organization (WTO), United Nations Environment Program (UNEP), The
Organization for Economic Cooperation and Development (OECD), World Social
Forum (WSF).

The benefits of Organic Agriculture are manifold and not only restricted to a
sounder production system but also to different environmental benefits, to animal
care and to a healthier food for the consumer. The consumers, still mainly in the
industrialized countries, value these benefits of Organic Agriculture.

Driven by market forces the international market of organic products today
has a total value in retail sales of about 25 billion US$, with the European Union
and the United States of America representing the biggest markets (table 1).

Table (1)
The international Market of Organic Agriculture

Retail Sales % of total Expected growth Retail Sales
Markets (million US$) food sales rate in % (million US$)
2003 ca. 2003 - 2005 2005

Total

(Europe) 10,000-11,000 - - -

U.S.A. 11,000-13,000 20-25 15-20 -

Canada 850-1,000 1.5-20 10-20 -

Japan 350-450 <0.5 - -

Oceana 75 - 100 <0.5 - -

Total 23,000 to 25,000 - - 29,000 to 31,000

The future scope for organic agriculture is widening to many sectors such as:

* Aquaculture

* Textile,

* Timber,

* Cosmetics,

— (5]
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* Tourism.

And Contributing to a fair and equal development, especially of rural areas.
We also note regional variations in standards adapted to cultural, social and regional
or climatic differences.

More then 60 governments have already or are working on introducing a
regulatory system to define standards, inspection and certification as well as
accreditation requirements to develop their industry. These multiple and often
differing regulations put barriers to international trade, which IFOAM works on
overcoming by offering a solution harmonizing the different efforts, its
Accreditation Program (Fig 2).

International harmonization

Multiple regulatory and private
requirements inhibit the growth
of organic and build barriers to
trade

g!é\@ VQ!— Through its Accreditation
w!!./ \/!7
%‘!/é(é'%’)? Program IFOAM offers a

|7;}/;é/‘\ﬁ|i/'\>s<\§| solution for international
= harmonization

/

X\~

Figure 2. IFOAM offering a solution harmonizing the different efforts, its Accreditation Program

Organic Agriculture in NENA Region

BY
Fawzi Taher
FAO Regional office for the Near East
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I- Introduction :

Organic farming is practiced in approximately 100 countries of the world and
the area under organic management is continually growing. Also, for some
countries, where no statistical material was available, it may be assumed that
organic agriculture methods are practiced (Yussefi, 2003).

According to Yussefi (2003 ), almost 23 million ha are managed organically
world —wide. Currently, the major part of this area is located in Australia ( 10.5 m
ha), Argentina (3.2 m ha ), and Italy ( 1.2 m. ha ) Total European countries have
5.15 m ha, Latin America has 4.7 m ha, USA has 950,000 ha, Asia has 600,000 ,
and Africa has 200,000 ha under organic production.

World retail sales is in 23 European countries , USA ,Canada and Oceania
reaches 23 to 25 billion US $ and will probably reach 29 to 31 billion US $ in the
year 2005. Total sales in Europe are 10 to 11 billion US $, USA sales are 11 to 13
billion US$ and total world sales are 23 to 25 billion US$ ( Kortbech-Olesen, 2003)

The escalating interest in organic agriculture is driven by :

* Increase in consumer awareness and interest to have safe food

* Higher economic return of organic than conventional products.

Eliminating factors negatively affecting the environment.

Increased market share of organic products.

Increased number of control bodies for production, processing, and
marketing of organic products.

*

*

*

With respect to organic agriculture in NENA countries, information is limited.
Kahouli( 2002 ) published “ Organic farming in NENA Region : Challenges and
opportunities”. His study reviewed the organic farming in Morocco, Algeria,
Tunisia, Egypt , Lebanon, S. Arabia, and Sudan. Again Yussefi and Willar (2003 )
produced a study on the “World of Organic Agriculture” which is an [FOAM
publication in which he reported on few countries of the region. Fersino et al.
(2001) reviewed the organic agriculture in the Mediterranean area. His study dealt
with EURO-Mediterranean countries ( Italy, France, Spain, Portugal, and Greece )
and South Mediterranean countries (Turkey, Tunisia, Morocco, Israel, Slovenia,
Egypt, Lebanon, Cyprus and Albania).

The present study collects information on organic farming in some NENA
countries of : Algeria , Cyprus, Egypt, Iran, Lebanon, Morocco , Oman , Pakistan,
S. Arabia, Sudan, Syria, Tunisia, Turkey and United Arab Emirates.

_ o)) el g a)) Ralod)  —
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Il Summary of organic farming in NENA countries:

Following are summaries of organic farming in these countries based on
available information.

Algeria :

Kahouli (2002) reported on the organic farming in Algeria. Organic farming is
a new activity in Algeria. It has been introduced in the last few years by a state
agricultural production body "OFFICE NATIONAL DU VIN" (ONV) grouping
several producers in many regions . The project covers 10,000 ha in 4 different
regions. The main crops are olive trees, grapes for wine, apricot and cereals. Dates
and wine are the main export products, since they are produced by state farm, and
marketing is done through state structure.

Organic agriculture in Algeria was a state initiative . Private sector has no role
. Supporting policies are lacking which include strategy, institutions, regulations,
financial and technical support.

Potentials for organic agriculture in Algeria is great. Kabylia mountain region
of about 100,000 areas can be converted to organic agriculture. This area is
occupied with small holders who grow crops and raise livestock. In this area olive
trees, figs, carob and caper trees are prevailing.

Marketing opportunities are available for Algeria as it is close to the
European markets. The production of organic products by state farms may involve
large quantities which can facilitate to build a viable marketing strategy export
oriented.

Cyprus :

The total agricultural area under the control of the legal government of Cyprus
is around 200,000 ha, of which arable fallow accounts for 86,000 ha. The rest is for
vegetables, grapes, citrus , deciduous fruits and trees grown on acid soil (almonds,
carob, olives).

Organic agriculture has recently been introduced to Cyprus in 1988 with two
farmers involved in the production of several vegetables The farm size was about 3
ha and a small part of the land is irrigated. In the year 2001, there were 15 ha and
52 farmers (Fersino, 2001) under organic agriculture. With the exception of one
desert grape farm and one vineyard, each of the farms is less than 0.5 ha in size.

Major crops produced are : almonds, olive, carob, wine, vegetables and herbs.
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Certification is done by a foreign body SKAL, DIO, LACON(De Castro et al.,
2002).

The Cyprus Organic Producers Association was established in 2000.

IRAN :

Kahouli (2002) indicated that arable land in Iran is 63 m ha, only 30 % is
cultivated Agriculture has a high priority with the government of Iran.. Because of
the diversity of climate and soils a variety of crops can be grown, e.g. tobacco, tea,
cereals, rice, cotton and sugar beet, pistachio, dates and flowers.

A study has been conducted in Iran has shown that organic farming is felt to
be less attractive than IPM in the Iranian context. The implementation of IPM may
potentially lead to organic farming in a later stage. A national committee on
organic farming has recently been formed (Kahouli, 2002)

Organic farming has recently been introduced into the country by private
Initiatives and there is at least one project under certification. About 4500 ha are
registered and certified ( Hashem, 2003, personal comm..). No national
certification body is present, but the certification body COAE is working there.

EGYPT :

The agricultural land in Egypt is mostly irrigated except the areas near the
North West and North coasts of the Mediterranean which are rain-fed.

Farming with the organic concept is very old in Egypt. Growing crops has
depended on organic manure , natural materials and the fertile mud of the Nile.
Crop rotation and organic manuring has maintained soil fertility,

The use of synthetic chemicals, i.e., fertilizers and pesticides, became common
only after world war 2. Since the 80, s, the concept of organic farming was
introduced and a farm of 15 acres was established in the middle of the delta in 1976
by Sekem Company. Since then, the organic movement has been disseminated
among farmers and companies which adopted organic farming.

The total area under organic farming is now 40,000 acres owned or managed
by 500 operators. Total companies engaged in packing and exporting are 40
companies ( Abdel Moety, 2003, Personal communicatin).

Large number of crops are now produced organically including :

* Vegetables: potatoes, onion, garlic, beans, sweet and hot pepper, cucumber,
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cantaloupe, strawberry, tomatoes, cherry tomato, squash, carrots and peas.

* Fruits: grapes, apricots, beach, apple, lemon, orange, mandarin, pear,
pomegranate and mango.

* Fiber and field crops: cotton, peanut, sesame.

* Medicinal and ornamental plants: marjoram, caraway, anise, calendula,
spearmint, basil, thyme, hibiscus, cumin, celery, parsley, common dill,
leeks, geranium, fennel, lemongrass, coriander, chamomile.

Certification of organic products :

There is no Egyptian legislation for organic certification. A draft has been
written on “Laws governing organic agriculture” by a committee , a member of the
commaodity counsel ( related to Ministry of Foreign Trade.). The draft is still under
review.

The European legislation EU 2092/91 and the American National Program
(NOP ) are being adopted by control bodies.. There are two national certification
bodies: Egyptian Center for Organic Agriculture ( ECOA) and the Center of organic
Agriculture in Egypt (COAE). Both companies are accredited by an European
accreditation body and are members of IFOAM. There are 3 foreign certification
bodies represented in Egypt : IMC, QCI , BCS. There are two companies working
at distance : Soil Association and Bioagricoop.

Most of organic products are exported to Europe, USA and Australia.. A small
percentage of fresh vegetables and fruits are sold in the local market> However,
large percentage of herbal teas and medicinal products are sold in the local
pharmacies and shops.

Government policies regarding organic agriculture :

The government has already started a program to reduce the use of pesticides.
Egypt used to consume 33,00 tons pesticides/year uses now only 3,000 tons/year.
The agricultural policy enhances the IPM technology in pest control.

The Agricultural Research Center has established a new institution : the
Central Lab for Organic Agriculture. The functions of this lab are :

* Enhance organic farming among extension people, farmers, processors |,
exporters, and public awareness.

* Establish a data base about organic farming .
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* Coordinate the work of the certification bodies working in Egypt.
* Control organic products sold in the local market.

* Carry research to solve problems of organic agriculture

Within the Agricultural Research Center, there are several institutions and
departments dealing directly or indirectly with one or more aspects of organic
agriculture :

* The department of organic farming within the Central Lab of Agricultural
Cilmate which carries research and extension.

* The department of soil microbiology within the Soil, Water and
Environment Research Institute which carries research on compost,
nitrogen fixing organisms ..etc

* The department of Biological Control within The Plant Pathology Research
Institute which carries research on agents controlling plant diseases.

* The department of Biological Control within The Plant Protection Research
Institute which identifies biological control agents against insects.

Academically , there is only one department within the Faculty of Agriculture,
Azhar University, which is named “Department of Environment and Organic
Agriculture” established in 1997. Formal teachings started 1999-2000 and first
graduates were in June 2001.

Non governmental organizations (NGOQO’s) play a significant role in supporting
the organic movement in Egypt. Some of these NGO’s are:

* The Egyptian Biodynamic Association (EBDA) has been established in
1997.

* Union of Growers and Exporters of Organic and Biodynamic Agriculture
(UGEOBA) was established in 1998.

* Fayoum Organic Agriculture Society (FOAS) .

* Osama Ecological Agriculture Protection Association (EAPA ).
* Egyptian Center of Organic Agriculture Society (ECOAS).

* Wafaa Society for Organic Agriculture Development (WSOAD).
* Counsil of Organic agriculture within EAGA.

* Committee on Organic Agriculture within the Commodity Counsel.
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All these organizations provide services of training and extension to their
members.

Potential and future development: Egypt high potential for organic farming
has reached a very important stage in implementing this practice with respect to
large number of crops. Newly reclaimed areas ( up to 800,000 to one million
feddan) are available to expand the cultivated area with organic practice. This will
help Egypt to develop both external and local markets for organic products.

Lebanon :

Ghougassian (2001) reviewed the organic farming in Lebanon. Before 1960,
the general trend of agriculture practices were traditional which depends on local
resources for crop production. During the last 30 —40 years the use of chemicals
(fertilizers and pesticide) became a general rule. As a result, the crops are produced
In quantities but quality deteriorated. Wide scale adoption of these farming
techniques has lead to soil degradation and loss of wild life.

Some farmers and NGO’s have realized that the way out of the conventional
farming is to move to organic farming. A solution to bring economic and health
benefits to the farmers and ameliorate agriculture related environmental problems.
Therefore, organic farming started in the 70’s. Because of prevailing country’s
problem, the movement was hampered during the period 1975 to 1990. Since early
90’s serious efforts took place to revive the organic farming. Currently, 17 farms
and 250 ha are registered organic (Fersino, 2002). Wild areas of Lebanon mountain
are certified (cotains thyme, somac etc) COAE is working in the inspection and
certification in Lebanon ( Hashem, 2003, personal comm..). MECTAT (Middle East
Center for the transfer of Technology) was established in 1986. It is IFOAM
member and plays an active role in promoting organic agriculture through various
actions (publications, lectures , practical demonstrations). MECTAT is also doing
inspection and certification in order to facilitate export of organic products.

No supporting policy for organic agriculture or other programs to promote
organic agriculture within the Ministry of agriculture. It is felt that IPM can be
considered an alternative for organic agriculture.

National food shops have been established in Lebanon during the last decade ,
but they import most of their products. Some food serving restaurants . These
usually emphasize the “macrobiotic” way of diet.
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Lebanon has a high potential in developing and promoting organic farming
because of its favorable climatic conditions suitable to produce a variety of
products, e.g., olive oil, herbs, vegetables, fruits, wine, spices, cereals...etc. These
products would be shipped to the European market.

Morocco :

Kenny and Hanafi (2001 ) reviewed the Moroccan experience with organic
agriculture. Organic agriculture is a relatively new sector in the country, it started
15 years ago in the centeral part of the country with only two crops: olive and citrus.
In 1992, a major achievement was accomplished when organic fruits and vegetables
produced in Morocco were successfully exported and sold at a good price in the
European market. In 1996, the concept of the organic production was extended to
non-wood forest products particularly argan oil , medicinal plants and herbs. The
total acreage allocated to organic agriculture is 12,500 ha. Non cultivated area
occupy 50 % of this area, the rest is allocated to vegetables, fruits, condiments and
medicinal plants. Since, 1992, the whole production is exported to Europe.

Major crops grown under organic agriculture are :

Fruits: citrus ., banana( grown in plastic houses), olive, grapes

Vegetables: tomatoes

Medicinal plants: more than 20 species ,e.g., argan, caper, safflower...etc

Cereals and legumes, Sugar and oil crops are not yet produced organically.

In 1999, the number of persons directly involved in organic agriculture was
555, 75 % of them are women working mainly with argan ( a multipurpose oil
producer tree, Average size of fruit farm is 3-10 ha. Vegetables farms are between 5
to 25 ha. All vegetable growers work in open fields and under plastic houses
equipped with drip irrigation. Condiments producers are generally poor and have
less than 5 ha farms. These farms are rain-fed.

Certification :

In 2001, the first national legislation on organic farming was anticipated
following the work of an adhoc committee on organic standards. The draft is
waiting to be legalized. A number of international organic certifiers work in
Morocco: SKAL, ECOCERT, Conrsozio per il controllo dei prodotti biologici,
Naturland, GFRS, Qualite GFRS, Qualite France (Kahouli, 2001; De Castro et
al.,2002).
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NGO’s in Morocco: A group of civil society (farmers, traders, doctors,
professors. .etc) have created Maghrebio association. The activities of this
association are :

* The insurance of he quality and safety of the products.
* Saving resources and protecting the environment.

* Awareness of the consumers, the decision makers, and the professional
about hazards of chemicals on human health.

* Incitation of decision makers to lay down the strategy for organic
agriculture.

In 1997, The Hassan Il Institute of Agronomy and Veterinary Medicine
launched a program on research and training on organic agriculture. More recently
Initiated a link with IAM-Bari for training the fifth year students in organic farming.

Potentials of organic farming in Morocco :

Morocco has a suitable geographic, climatic and social structure. Moroccan
farmers are capable to reach the European market within 48 hrs. The climate, in
several agricultural areas is suitable for off season productions of all kinds of fruits
and vegetables. The low cost of labor and land are good incentives for investing in
organic agriculture.

OMAN :

Kahouli (2002) reported on the organic agriculture in Oman. Two main
cultivated areas are the Salalah coastal plain in the southern region and the Batinan
coastal plain both covering 46,000 ha. Cultivation is also widely practiced in
widely scattered oases in the interior of the region.

Agriculture has lost its importance in the economy (2% of the GIP) since the
discovery of oil, it continues to employ more than half the population. The grown
crops in Oman are:, alfalfa, wheat, tobacco, and fruits (dates, lime, mango, banana).
There is an important animal production (sheep, cattle, camels).

The agriculture is financially supported by government especially in the
interior region to increase production. However, water management is a great
problem for the development of agriculture.

Synthetic fertilizers are commonly used in agriculture and organic
amendments may be added to supplement those fertilizers and their use is typically
related to size of the farm.. Small size farms rely on organic fertilizers.
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Organic farming is not yet a formal activity.
PAKISTAN :

Information on organic agriculture in Pakistan is incomplete and unclear.
Hussain (Taher Hussain, 2003, personal comm.) indicated that :

* The total area under organic cultivation is 100,000 acres ( 44,444 ha ) and
10,000 farmers are engaged in organic farming.

* Major crops are: cotton, wheat, sugar cane, rice, pulses , vegetables, fruits
and spices.

* NFRDF (Nature Farming Research and Development Foundation ) is a
member of IFOAM and will apply next year as a certification body.

* No exporters in his area (Faisalabad)

* National regulations have been drafted and being legally developed.

Hussain (Sayed A. Hussain,2003, personal comm..) reported that :

* Farmers of North Lahore and Gilgit valley do not use any chemicals or
fertilizers. Members of his association, 340 farmers (members of the
Pakistan Organic Farmers Association ) , cultivate land organically and use
no chemicals.

* There are two certification bodies : SKAL and IMO working in Pakistan.

Exporting of organic products is done by a company named : “Pakistan
Organic Farmers Food Ltd, in Lahore.

These reports, possibly talk about two different areas e.g. Faisalabad and
Lahore.. In his review ( Yussefi, 2003) reported that Pakistan has 405 organic farms
and 2,009 ha are cultivated organically (data of 2001). In general these data show
that the organic movement in Pakistan is progressing .

SAUDI ARABIA:

Kahouli (200) indicated that organic farming is recently introduced into the
Kingdom. Al-Watania Agriculture company is working in organic farming since
2001 in two locations. The first site is in Al-Juf region and with an area of 21,000
ha and employs 1500 persons. A sheep flock with 300,000 heads is integrated to the
project to produce organic manure (300 ton/day ) for this farm and to the second
farm.
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The main crops are: wheat, barley, alfalfa, tomatoes and fruits. Greenhouses
are specially built for tomatoes.

The second farm Al-Watania 1 is located at AL-Quassim region. The area of
this farm is 5,000 ha and employs 800 persons. The main crops are : wheat, barley,
alfalfa, fruits, dates, vegetables in open fields and greenhouses

Organic farming is a private sector activity. The Government supports
agriculture in general. Two constraints are prevailing: water limitations and
competitiveness in foreign markets.

Potential of organic agriculture: The kingdom has good infrastructure (road
infrastructure, transportation, airports ) and can easily export goods. Organic
farming is a matter of big companies which are financially and technically able to
produce and export organic products. However, sustainability will depend on
availability of water, market opportunity in Gulf area and external markets.

SUDAN :

Traditional production system in Sudan is close to compliance with EC-
regulations 2092/91. They can be qualified as non-certified organic products as the
use of chemical is not common because of high cost or unavailability.

There are 3 projects under certification : one is at Gadareef, the second is at
Sennar state and the third is at North Kordofan. The project in North Kordofan is
based on large groups of small holders work as private sector and supervised by
Organic Products Company (joint venture company between CEDAR Co. and
OTTER Co.- Dutch trading company) which started its activity at the beginning of
2001.

Project area : total area is 224,546 feddan (100,000 ha ) out of which 185,578
feddans (82,479 ha) are cropped( Awouda, 2003 personal communication). Most
of this area is rain fed, some areas are irrigated.

Crops cultivated (or wild ) include sesame, hibiscus, ground nut, senna pods,
henna and gum Arabic.

The Organic Products Company is the largest exporter from Sudan. There are
other companies that export organic products from wild areas. Markets are mostly
European countries.

Certification bodies working in Sudan are : ECOCERT, COAE, and ECOA.

Potentials for organic agriculture in Sudan: Potential of expanding organic
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agriculture in Sudan is Great. Large areas are cultivated without chemical and can
be easily converted into certified organic areas. Wild and protected areas can be
certified organic with no conversion period . What is needed is :

* Development of national regulation.
* Spread of organic culture among producers, processors and exporters.
* Establishment of certification bodies.

* Establishment infrastructures ,e.g., roads , stores, processing stations...etc

SYRIA:

Organic agriculture is not fully practiced in Syria. However , there are certain
measures which are conducive to organic agriculture. These measures are:

* Biological control and IPM are acknowledged and there are several labs to
breed and multiply biological control agents.

*

Reduction of the use of pesticide and chemical fertilizers are enhanced and
there are projects to handle that.

*

Establishment of labs to produce biofertilizer organism useful in organic
agriculture.

*

Establishment of protected areas to maintain biodiversity.

*

Hold workshops and seminars on organic agriculture

There is a center named ““ Syrian Center for Food and Organic Agriculture”
which is an IFOAM member. It is said that this center is authorized to do inspection
and certification.

Yussefi (2003) reported that one farm of an area of 75 ha is registered organic.
The Certification body working in Syria is Soil Association.
Potentials for organic agriculture : There are several factors that give Syria a

high potential for organic agriculture, These are :

* Availability of land and crops : 1463 ha are cultivated with wheat, barley,
lentils, chickpea, legumes ..etc.. Likewise, there is 224,000 ha cultivated
with fruits ,e.g. figs, pistachio, olives, citrus ..etc

* The Syrian farmer has a long experience with farming and can easily shift
into organic farming.
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* The climate and the geographic position give Syria an advantage of
closeness to the markets.

* The need is only to have a national policy for organic production and to
encourage local and foreign inspection bodies.

TUNISIA :

Organic farming is relatively new in Tunisia. It started in the 80’s by private
initiatives. Its growth was slow until 1997. Thereafter, a rapid expansion through
the increase in cultivated areas, number of producers and the diversification of
crops. This development was boosted by supportive policies through a national
strategy.

Total cultivated area is 18,255 ha and 400 farmers are involved (Walaga,
2003)

The main crops are : olive trees, date palms, fruits, medicinal and aromatic
plants and herbs.

Animal certification include 2,200 cows and 20 sheep (Belkheria, 2003).

Inspection and certification bodies: There are one national body (INNORPI )
and 5 international ones : ECOCERT INT. LACON, BCS, AIAB and
BIOAGRICOOP.

Supporting policies for organic: Several policies have been adopted to
enhance organic agriculture; These policies are :

* Tunisian government has issued and took many incentive measures to
develop and promote organic farming, which is considered a matter of
state priority. The tunisian regulation started in 1999 and become fully
effective in 2001.

* Training and extension programs were organized for the growers,
technicians to improve their skills and awareness in organic agriculture

* Some academic courses are being given to students and master’s programs
are being offered in sustainable agriculture and protection in organic
agriculture

* The tunisian government has decided to offer subsidies to farmers,
equivalent to 30 % for the investments for the equipments and
infrastructure and 70 % of the fees for inspection for five years with a
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maximum of US$ 3500.

Several institutions are involved in organic agriculture ( Ben Kheder, 2001 ).
These structures are :

* The National Committee for organic agriculture
* The Bureau of organic agriculture within Ministry of Agriculture

* The regional agriculture services. The National Federation of Organic
Farmers.

* Tunisian Association for Mediterranean Environmental Agriculture

* The National agency for investment promotion in agriculture

* The research and extension organization

Potentials for organic agriculture in Tunisia: Tunisia has favorable conditions
to grow divers crops. The proximity of Tunisia to Europe present a good
opportunity to its organic products to be sold at competitive prices compared to
similar countries. Organic products except olive oil, are not submitted to the

Importation quota. Therefore, their access to the European market is easier than
conventional commodities.

TURKEY :

Ozkan (2002) reviewed the organic agriculture in Turkey. Organic farming in
Turkey started in the mid 80’s with the demands of European importers. Today,
Turkish organic products increased into various categories ,such as dried fruits,
fresh or processed fruits and vegetables, pulses, nuts, cereals, spices, herbs and
industrial crops . Most of organic products are exported. The local market is small
for organic products.

The data of 2000, indicates the following :
Number of farms : 18,385

Total area, ha 59,984

Total production, tons : 237,209

Kind of commodities : 95

Export market exceeded 20 countries among which are Germany, France,
Holland, Switzerland, UK and USA. Total exports in the year 2000 was 12,047
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tons.

Legislation: In 1994, “Regulation on the production of livestock and vegetable
products by ecological methods” was adopted and published. These regulations
were prepared in harmony with EU regulations 2092/91 and its amendments. A new
regulation has been prepared recently: “ Regulations on the Principles and
Application of Organic Agriculture” was published in the Official Gazzette of the
Republic of Turkey (OGRT) on July 11.2002. The comprehensive regulation has 6
parts with 17 sections and 10 annexes.. In order to apply sanctions and penalties, a
legislation was prepared and submitted for approval of the legislative body.

There are 4 committees identified by the regulations :

* Organic Agriculture Committee (OAC),

* Organic Agricultural National Guidance Committee (OANGC),
* Organic Agriculture National Trade Committee (OANTC),

* Organic Agriculture Research and Projects National Committee
(OARPNC).

These committees are at the national level and have members from various
ministries, NGO’s , exporters union , different associations, chambers, universities
..etc. The functions of these committees are outlined in the regulations and all deal
directly with organic agriculture issues ,e.g., control, promotion , training,
research. . .etc

Control and certification bodies: Currently, the inspections of organic
production is carried out by private control an certification bodies. These bodies
must receive a permit from OAC in the Ministry of Agriculture to perform
activities related to control and certification. The Committee supervises activities
of these bodies. Currently, there are two national control bodies in Turkey :
EKOTAR ETKO. Six foreign bodies are working in Turkey : IMO, BCS, INAC,
ECOCERT, SKAL. BIOAGRICOORP the later is not currently active.

Training and education : Today, in academic training, besides the basic related
courses as farming systems, biological control, organic fertilizers ..etc, few courses
are offered on organic agriculture.

Training activities are as follows :
* Seminars held for extension service in 80 provinces in Turkey

* Training courses ( 2 to 3 weeks ) for 500 agronomists ( 100 annually )
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* A new SMAP project aiming at developing training tools and programs and
coordinated by EBDA/Egypt is approved by European union.

NGO’s : In 1992, all parties involved in organic agriculture established a
non-governmental association: “Turkish Association on Organic Agriculture, ETO"

There are two farmers cooperatives: one is TARIS ( farmers producing dried
figs, resins, olive oil, and cotton)., the second is BASMAKCI ( farmers producing
sesame and rose oil). These cooperatives are involved in production, processing and
exporting of organic products.

UNITED ARAB EMIRATES :

There are some projects to establish organic agriculture in UAE. Imported
organic food are sold in health shops. Food processing factories are being certified.

The certification body COAE is working in UAE (Hashem, 2003, personal
comm.).

Synthesis of the information :

Table (1) is a synthesis of the information available on organic agriculture in
some NENA countries. It is clear from the Table that :

* Fragmented information are available about most countries.

* Certification is unknown or done by national body (Algeria), national and
foreign bodies (Egypt, Tunisia, Turkey ) or foreign bodies only (the rest).

* National legislation , with the exception Tunisia and Turkey, does not exist
or is being in draft form (Egypt , Morocco and Pakistan).

* Organic crops generally cover vegetables, fruits, cereals, dates, medicinal
plants, field crops ..etc.

* Only one country is producing certified animals (Tunisia).
Table (1) : Organic Agriculture in some NENA Region.

Numbe A .
Country Total r of Legislatio National Intern. ,body Major crops
area ,ha " n body
arms

oAlgeria | 10,000 state Ollye, grapes, wine,
apricots, cereals
Almonds, olive,

Cyprus 15 52 SKAL, DIO, LACON carob, wine,
vegetables, herbs
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Iran 4500 COAE Herbs. tilio,
medicinal plants
COAE,EC | IMC ,QClI BCS ,Soil | Vegetables, fruits,
Egypt 18,000 500 draft OA Assn.,,Bioagricart herbs, cotton, cereals
Olive oil, herbs,
Lebanon | mountain MECTAT | COAE wine, fruits,
vegetables, cereals
SKAL,ECOCERT Citrus, banana, olive,
Morocco | 12,500 550 draft CCPB ,Naturland, | grapes, argan, med.
GFRS, Quality France | plants
Oman Not formally adopted
Cotton, wheat, rice ,
Pakistan | 44,444 10,000 | draft SKAL, IMO sugar cane, Veg.,
fruits
S.Arabia | 26,000 | 23,000 Wheat, ~barley,
tomatoes, fruits,alfalfa
Sorghum, sesame,
Sudan 82,479 ECOCERT, COAE, gum Arabic, ground
ECOA .
nut, sesame,hebiscus
Syria 74 Soil Assn.
ccocea, Locan, | O s TS
Tunisia 18,255 400 Present INNORPI | AIAB, BCS, anirﬁals(ZZOO' cows'
BIOAGRICOOP '
20 sheep)
ECOTAR, | IMO, BCS, INAC, .
Turkey 59,984 18,885 | Present ETKO SKAL. ECOCERT 92 commodoties
United Organic  food in
Arab COAE shops, food
Emirates processing certified
111 Scientific Mediterranean Organic Agriculture Network

(MOAN):

The Mediterranean Agronomic Institute of Bari (Italy ) committed itself to
establish an international network to provide technical and scientific support and
promt training, research and cooperation programs among Mediterranean countrie
(Al-Bitar, 2001).

The main objectives of the network (MOAN) is to develop organic agriculture
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for sustainable agriculture and environment in the Mediterranean region. This is

pursued through:

* Good knowledge of organic agriculture as a whole and its relations to
environment and socio-economics.

* Adequate institutional setting, implementation of a standardized regulatory
framework.

* Improved associative and commercial skills of farmers and organic farming
know-how.

Member countries of the network are :

Coordinator : CIHEAM/IAMB

Members:

Albania University of Tirana
Algeria University of Bida

Egypt University of Ain Shams
France GRAB

Greece MAICH

Italy Bari university

Lebanon Ministry of Agriculture
Malta Ministry of Agriculture
Morocco IA- Hassan |1

Portugal Ministry of Agriculture
Tunisia Centre technique de 1’ agriculture biologique
Turkey Ege University

International institutions IFOAM ABM
MOAN activities can be summarized as follows :
* Data collection of organic farming in the Med region.

* Description of the state of art in each country and identification of problems
encountered .

* Survey of EU and international regulations and amendments and
identification of existing critical points and the additions required prior to
any application of organic agriculture in the Med region.
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* Design of organic farming models in the Med basin.

* Documentation center about Med organic agriculture (MOA).

* Data base on the experts in MOA trained within the framework of AIMB
DSPU and Masters courses.

Data base on the institutions specialized in MOA
The web site of MOAN :  http://www.organicmedit.org
IV. Organic laws and regulations :

Organic techniques have been developed from an understanding of and
research into soil science, crop breeding, animal husbandry and ecology. The
maintenance of soil fertility relies principally on the use of legumes, crop rotation,
the application of composted animal manures and ground rock minerals. Long
positive list contains a large number of safe products allowed in organic agriculture.
These lists contain products related to plant nutrition and plant protection.

Unlike most food assurance schemes, organic food production is subject to
statutory control. Once a producer or a processor in any of the countries of
European Union decides to become involved in organic food production and
processing, they become subject to an EC regulation. This regulation 2092/91
became law in January 1992 and regulates all organic production and processing by
specifying :

* That each member state in the Union must establish a Control or Inspection
Authority to implement the law in the state .

* How organic products must be labeled.
* How the agricultural ingredients must be produced..

* What inputs must be permitted for soil fertilizing and conditioning, pest and
disease control.

* How organic products must be processed .
* What additional non-organic ingredients or additives should be used .

* The procedures by which organic products can be imported from non-
member states, known as third countries.

* The minimum inspection time that all organic operators must be subject to.

* The penalties which must be imposed when infringements of the regulation
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are found.

* The mechanism by which amendments can be made.

A subsequent regulation was published in 1999 , which specifies how organic
animal products must be produced and inspected. This became effective on 24
August 2000. From that date , all organic plant animal products are subject to
statutory control.

Organic farming legislation: In addition to EU 2092/91 regulations, there has
been a number of countries which developed their own regulations of organic
production, processing and marketing. These countries are :

Australia , Bulgaria, Canada, China, Czech republic, Denmark, Hong Kong,
India, Ireland, Italy, New Zealand, Sweden, Switzerland, USA andJapan. From
NENA countries there is only Tunisia and Turkey which have their legislations.
Egypt, Morocco and Pakistan have the draft of such regulations and wait further
processing.

The aim of standards and regulations are :

* To protect consumers against deception and fraud in market place and
substantial product claim.

* To protect producers of organic produce against misrepresentation of other
produce as being organic.

* To harmonize provisions for the production , certification, identification and
labeling of organically grown products to provide international guidelines
for organic food control systems in order to facilitate recognition of national
systems as equivalent for purposes of import.

* To maintain and enhance organic agricultural systems in each country so as
to contribute to local and global presentation.

Inspection and certification bodies: These are the organizations that control the
implementation of organic rules and laws. These organizations register the
producers, the processors and the exporters. This is to ensure that the regulations are
enforced during all operations of organic agriculture. These bodies should be
internationally recognized and accredited.

In NINA countries, Turkey, Egypt and Tunisia have their national inspection
bodies in addition to foreign ones. Other countries have foreign inspection bodies
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only.

V. Constraints for wide spread of organic agriculture in the region :

There are several factors that limit the wide spread of organic agriculture in
the countries of the NENA region. These factors are :

*  Traditional forms of production are coming under strain because the
increasing size of the population.

* In some countries. It may be impossible to establish an export operation
because trade liberalization has not been established.

*

Certification costs are very high because usually certification is conducted
by foreign bodies as national bodies are usually lacking.

* Regulations in the important importing countries of the world( North
America , EU, and Japan) constitute non tariff barriers.

*

High illiteracy rates makes it difficult keeping the records.

*

Lack of agricultural policies supporting organic agriculture.

*

Lack of knowledge about the socio-economic, environments and health
values of organic agriculture.

* Lack of experts in management of organic farming.

*

Marketing of organic products faces lack of market information studies,
market regulating requirements, quality criteria, supply and demand
behavior and logistics.

V1. Opportunities and potentials for the spread of Organic farming
in NENA region :

There are several indicators which contribute to the potential expansion of
organic farming in the region . These indicators are :

* The potential for organic production and export is high in some NENA
countries specially those with liberalized economy.

* Most production in some countries is traditional and complies more or less
to the principles of organic agriculture as laid down by basic standards.

* Certification costs are decreasing as national inspection and certification are
established.
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National organic standards are being developed or being drafted.

Exporting organic products is building up foreign markets. Foreign markets
are growing fast as they are consumer driven. Consumers are moving
toward organic and safe food.

The climate and the geographical position of some countries is suitable and
competitive for international markets.

Organic products of high potentials are: olive oil , dates, fruits, gum Arabic,
sesame, hibiscus, groundnut, herbs, medicinal plants and fresh vegetables.

Some countries have wild areas which are easily managed as organic.

VII. Recommendations

In

order to enhance and adopt the organic movement in the NENA countries ,

governments of the region should adopt policies to enhance organic agriculture

through

*

*

*

Establishment of governmental bodies to control and coordinate the organic
movement and disseminate the knowledge and culture of organic
agriculture and strengthen local and international markets.

Establishment of national law on organic agriculture.

Establishment of a scientific base for research and development on various
aspects of organic agriculture.

Encourage private sector to establish National control bodies for inspection
and certification of organic operations.

Encourage and support the establishment of Organic associations.
Encourage unification of regulations among countries of the region.

Encourage participation in MOAN and make use of its sevices.

International organizations, specially FAO, should provide assistance and

support

to governments to enhance the organic movement ,i.e., hold workshops,

seminars, conferences and provide TCP assistance. This TCP could be for
individual or collective countries.

VIII. Role of FAO in supporting organic agriculture :

The FAQ’s organic agriculture program over the medium —term (2002- 2007 )
has three main thrusts (http://www.fao.org/welco-e.htm) :

—(z2)
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A- Information systems and networking arrangements for production,
conservation, processing, labeling and marketing of organic products.

B- Policy and technical decision-support tools for productive and efficient
organic farming systems.

C- Studies, technical assistance and policy advice on production, certification
and tradeoff certified organic agriculture products.

FAOQO’s technical assistance to the countries :

* FAO seeks to play a catalyst role in international organic trade, policy
development and public-private partnership.

* FAO provides field projects, which are formulated and implemented at the
government’s request (TCP)

FAO launched a web site in July 2000 to provide interactive access to
worldwide organic agriculture information in 5 languages. The web facility
retrieves FAO documents, searching world literature and provides information on
country data, statistics, projects, discussion for a meeting and links relevant to all
aspects of organic agriculture (htt://www.fao.org/organicag )
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The lack and insufficiency of policies supporting the organic sector slow down
the application of this production method in the countries of the south shore. Only
recently has organic agriculture been included into national and international
research, training and cooperation programmes for development. National and
international scientific institutions and some private enterprises have launched
research programmes on specific topics which are the core of scientific publications
and of debate in conferences and seminars.

In order to respond to the growing information needs on organic agriculture in
the Mediterranean area, the Italian offshoot of the International Centre for
Advanced Mediterranean Agronomic Studies (CIHEAM) started up in 1999 a
Network on Organic Agriculture (MOAN). A preliminary objective of MOAN was
to gather detailed data on organic agriculture in the CIHEAM-member states. Based
on the analysis of the economic fallout of organic agriculture in each single country,
it was tried to reconstruct the economic weight of the whole sector, to cast light on
the major technical, agronomic and market issues, on the institutions dealing with
education, research and experimentation and to get acquainted with the activities
carried out by agencies and organisations operating in this sector.

Besides, The Institute of Bari has set up the international course to award a
post-graduate diploma and a Master of Science in Organic Agriculture, and has
taken some direct actions in the field of organic agriculture in Albania and has
organised intensive postgraduate training courses in Turkey, Egypt and Tunisia. In
fact, from December 10 to 20, 2003 the fifth edition of the training course on
organic agriculture will be organized in Soussa by IAMB, in cooperation with the
Ministry of agriculture and the Centre Technique de 1’agriculture biologique. Of
utmost importance is that both training and research programmes have a
Mediterranean specificity. Indeed, the cultural method presented has specially been
studied for the Mediterranean environment which is so different compared with
countries in north Europe, where most of the organic agriculture experiences have
started. The goal of the projects undertaken in Italy and in other countries is to
identify and facilitate applicable solutions to problems that may take different
aspects in the various areas of the Mediterranean basin. In fact, they are not only
aimed at promoting organic agriculture techniques but also at developing a national
organic system, that should cover regulation, inspection and certification and pave
the way to the creation of a market for exports and a domestic market,
guaranteeing the supply and the availability of quality products.

This paper shows the data obtained by the network which represent one of the
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very few data present on the Mediterrranean organic agriculture.

It was not easy to find reliable data on the present state and spread of organic
agriculture in the Mediterranean Area; however, the country reports, collected in the
framework of the Mediterranean Organic Agriculture Network (MOAN:
www.organicmedit.org) have allowed to sufficiently clarify the situation.

Nowadays, the Mediterranean Area counts about 2 million organically
cultivated hectares and around 100 000 farms (table 1).

Table (1)
Organic agriculture in the Mediterranean countries
(CIHEAM-IAMB.MOAN, 2001)

Organic area/
Country Organic farms Organic area | Total cultivated
(ha) area (%)
Italy 51.552 1.069.339 6,76
France 9.260 370.000 1,31
Greece 5.270 24.800 0,71
Spain 13.724 388.031 1,60
Portugal 763 50.002 1,31
Albania 8 4 0,00
Egypt 300 4.167 0.14
Lebanon 17 300 0,10
Morocco 61 1.000 0,10
Tunisia 137 15.035 0,30
Turkey 12.435 44 552 0,07
Total 94.169 1.972.230 13.65

The relative weight of the third Mediterranean countries within the whole
Mediterranean Area still to be modest (figure 1).

Nevertheless, the registered records of the last years show a rapid and
consistent development in the near future.
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Third Mediterranean Countries 4%

EU Mediterranean Countries 96%

Fig. 1. rganically grown area in the Mediterranean
region (CIHEAM-IAMB.MOAN, 2001)
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0O Morocco

B Tunisia
O Turkey

69%

Fig. 2. Organically grown area in third Mediterranean countries
(CIHEAM-IAMB.MOAN, 2001).

In particular, the country with a bigger organically cultivated area is Turkey,
followed by Tunisia and Egypt

Organic agriculture is not at all a novelty in most Mediterranean countries; on
the contrary, in many cases, the first experiences have already been carried out
several years ago and have concerned the region to a certain extent.

In Egypt (El-Araby, 2001), for instance, the certified organic agriculture
started 23 years ago, gaining impetus from the European organisations (German and
Swiss, and later on, French organisations); nevertheless, the lack of a national
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regulation, which has not represented an obstacle so far, because marketing was
guaranteed abroad through the certification by foreign bodies, might become a
problem at present, due to the broadening of organic product markets and the
creation of a free-trade area.

In Morocco (Hanafi and Kenny, 2001), there is no national regulation, but
organic agriculture has been introduced since 1986, upon the French initiative and
through the action of foreign bodies, which certify productions according to their
own regulations and sell them on the European and the USA markets. However, this
country exports organic products mostly obtained from the harvest of wild
productions. Accordingly, it is difficult to get an idea of the actual importance of
this sector, considering the data relative to the surface areas of organic farms: some
500 people are supposed to be engaged, with approximately 5000 ha exploited, to
harvest wild products.

In Lebanon (Estephan, 2001), although organic agriculture is now a need
arising from the desire for food security, it has not found an outlet yet. Indeed, the
production standards which should be taken into account to implement a national
regulation still remain undefined.

In Tunisia (Ben Kheder, 2001), a national regulation has been applied since
1999 and there exist several bodies dealing with the certification of productions,
mainly intended for the foreign market.

These are just a few examples, in an extremely diverse context, leading us to
state that organic agriculture is mainly affected by the lack of national regulations
or the absence of local certification and inspection systems, which might allow to
exploit productions and to create a domestic market for this category of products, an
essential condition for the sector expansion .
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Principles And Methods Of Organic

Agriculture. Examples Of Application In Arab Countries :

Water Saving Techniques, Plant Protection

By
Gaberiel Guet
Consultant in Organic Agriculture
France

1- What is an organic product ?

1-1 DIFFICULTY OF DEFINITION

* Within Uropean Comunity regulations : 3 words for the same techniques :

ECOLOGICAL agriculture ; BIOLOGICAL agriculture ;
ORGANIC agriculture

* There are many similar, less defined expressions :

Sustainable agriculture ; integrated pest management ; natural agriculture ;
reasoned agriculture ; and different patented « methods ».

"ORGANIC AGRICULTURE IS A TECHNIQUE OF PRODUCTION IN
ACCORDANCE WITH DETAILED STANDARDS AIMING TO
CONCILIATE  ECONOMIC, ECOLOGICAL AND  SOCIAL
OBJECTIVES"

Practically, the more critical points for certification are soil fertilisation and
plant protection. There is a clear list of the techniques accepted.

* The regulations apply to production, processing, certification, labelling,

—(72)

trade.
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ORGANIC AGRICULTURE IS NOT :

* A technique of the past,

* Reserved to small farmers and poor lands,

* A technique which gives a smaller production,

* A technique with no inputs at all.
1-2 From a grower’s point of view :
ECONOMIC VALUE

* Better sales prices : (not guaranteed)

* Valorises local inputs / reduces their use

*

Reduction of dependence

* In many traditional areas : improves production
* Often : agro-tourism associated
ECOLOGICAL VALUE

* Reduces pollution

* Fosters local production / consumption

* Fosters biodiversity

* Saves natural resources

SOCIAL VALUE

* Decentralisation

* Improves health at low cost (no more poisoning)
* Improves sustainability of farms

* Maintains jobs

CONCRETELY, AT FARM LEVEL, THE ECONOMIC APPROACH HAS
THE PRIORITY. IDEALLY, THE ECOLOGICAL AND SOCIAL BENEFITS
ARE CONSEQUENCES OF ECONOMIC IMPROVEMENTS

2-  Application of Organic Agriculture to Water management :
2-1 ADJUST TO SCARCITY OF WATER :
- PERENNIALS : Choose species adapted to drought : deep rooting ; local
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varieties ;

Direct sowing better than transplanting

ANNUALS : varieties with short cycle, during the rainy season

- FOSTER descent of roots deep in the soil : subsoiling ; improve content of
organic matter (increases water-retaining capacity and improves
infiltration) ; avoid / reduce compaction.

- FOLIAR fertilisation in complement
- REDUCE losses by evaporation :
* Cover the soil (vegetal or plastic)
* Superficial tillage
* Windbreaks
* Low density of sowing or planting
- IF IRRIGATION : limit pumping to the capacity of the water table.

IF NOT : water tables will go down, and finally will be exhausted or
become salty.

2-2 IMPROVE WATER SUPPLY
FOSTER INFILTRATION OF RAINWATER

* Contour cultivation .

* Tilling, subsoiling .

* Soil covered by vegetation .

* Slopes not cultivated, covered by forest .
|* Awvoid all burning (African countries) .

* Avoid overgrazing (Mediterranean countries) .

- STOCK WATER WHEN IN EXCESS :
Reservoirs, dams
- REDUCE LOSSES BY EVAPORATION DURING IRRIGATION :

* Use drip irrigation ; ban sprinklers and pivots.
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* [rrigate by night.

- DON’T CONTAMINATE THE EXISTING WATER SUPPLY
* Overpumping, mostly in coastal areas, brings salinity.
* Nitrates and most pesticides used in agriculture are found in water.

* Some crops like cotton are particular threats for the water.
3- Application of Organic Agriculture to Pest Management :
3-1 FACTORS OF INCREASE OF DAMAGE TO CROPS BY PESTS

3-1-1 SOME RECENT CHANGES IN AGRICULTURAL
TECHNIQUES INCREASE PEST PROBLEMS SUCH AS :

1-INTRODUCTION OF NEW VARIETIES, MORE FRAGILE OR
UNADAPTED TO SOIL OR CLIMATE

2- SIMPLIFICATION OF ROTATIONS

3-NEGLECT OF PROPHYLACTIC MEASURES LIKE CROP RESIDUE
MANAGEMENT

4-GREENHOUSES MAKE GROWING SEASON LONGER

5-EXCESS/IMBALANCE IN  MINERAL  FERTILISATION, IN
PARTICULAR NITROGEN

6- HIGH DENSITIES

LESS AERATION, MORE HUMIDITY, COMPETITION BETWEEN
ROOT SYSTEMS

3-1-2 SOME RECENT CHANGES IN AGRICULTURAL
TECHNIQUES INCREASE PEST PROBLEMS, including :

7- BIGGER FIELDS -- LESS BIODIVERSITY,
8. RESISTANCE TO INSECTICIDES AND FUNGICIDES,
9. SOME PESTICIDES MODIFY THE PHYSIOLOGY OF PLANTS,

10.EXCESSIVE IMPORTANCE TO COSMETIC ASPECTS OF
PRODUCTION,

11. REDUCTION OR ABANDON OF ORGANIC FERTILISATION
12. INTRODUCTION OF NEW PESTS BY GLOBAL MARKET OF FRUIT,
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VEGETABLES, SEEDS, FLOWERS, PLANTS ETC.

THE BASIS OF PLANT PROTECTION IN ORGANIC AGRICULTURE IS
TO CULTIVATE OUT OF THESE CONDITIONS

3-2 METHODOLOGY WHEN A PEST PROBLEM APPEARS

1-
2-

3-

3-
4-

5-

6-

7-

— (&2}

DESCRIPTION OF THE DAMAGE

PART OF PLANT DAMAGED : LOCALISATION IN THE FIELD ;
APPARITION AND EVOLUTION (SIDES OF THE FIELD, WEAK
PLANTS, WET OR SHADED AREAS, PRESENCE OF ANTS...)

PRECISE IDENTIFICATION AND BIOLOGY OF THE PESTS

MOBILITY, FECUNDITY, NUMBER OF GENERATIONS, FACTORS
OF DEVELOPMENT : TEMPERATURE, HUMIDITY, HOST PLANTS,
MODE OF WINTERING...

IMPORTANCE AND FREQUENCY IN THE AREA ; ON THE FARM
PRESENCE OF NATURAL ENEMIES

IDENTIFICATION, IMPORTANCE, EXPECTED RESULT, FACTORS
FAVOURABLE TO THEIR DEVELOPMENT

CAUSES OF INFESTATION

SEE OTHER TR; CAN THE CAUSE BE REDUCED? EX:
SUPPRESSION OF ANTS IN SOME CASES OF APHIDS OR SCALES
IN ORCHARDS

CHOOSE AND APPLY AN ACCEPTED TREATMENT

AVAILABILITY OF THE PRODUCT AND OF EQIPMENT ;
EFFICACITY ; CONDITIONS OF USE; COST; SECONDARY
EFFECTS

VERIFICATION OF THE RESULT
IN GENERAL : 2 TO 3 DAYS AFTER. IF INSUFFICIENT, WHY ?

3-3 Example of Preventive measures applied to horticulture against
disease and insects :

3-1-1 Against diseases :

- Choice of resistant and tolerant varieties,
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Choice of healthy seeds or non infected seeds,
Long rotations,

Eliminate previous crop residus,

Use well composted organic matter,
Moderate use of nitrogen fertilizers,

Use dip irrigation.

Do not wet leaves.

- Avoide moisture exces

Aerate green houses
Use healthy or disinfected soils,

Use a density to allow good aerations

3-3-2 Against insects :

Use more compost then manure, and limit nitrogen inputs,
Powder with sulfure,

Use non contaminated seeds and plants,

Use staking trap,

Elminite previous crop residus and use rotations,

Early or late seeding,

Repeated soil work,

Choice of species and varieties of low sensivity,

Desinfecte the green house before introducing a new crop.

Use anti-insect nets at green houses intrence or to cover the crops,

Introduce useful insects and nematophage fugies.
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Soil Fertility Management and Fertilization
In Organic Farming

By
Ahmed EI-Araby *
University of Ain Shams
Cairo - Egypt

INTRODUCTION :

Soil is A living Natural Body. This is a definition of the soil and life is the
main difference between soil & weathering products, which are the sources of soil
parent materials. The biological activity of the soil depends on the availability of
nutrients and energy supplied by soil organic matter and crop and live stock
residues. Most of chemical weathering which takes place in soils is the result of the
activity of soil microorganisms, and then the ability of the soil to supply nutrients to
the growing crop from its own reserves is going to be diminished by a reduction in
soil biological activity. Decline in organic matter levels is of concern in terms of
nutrient supply. Artificial fertilizer inputs are presumably able to maintain the
productivity levels of the soil. On the other hand we are witnessing a long-term
decline in the inherent ability of soil to grow crops without reliance on inputs from
outside the system.

The healthy alternative is to create a healthy soil, the concept of soil fertility in
the conventional farming and conventional plant nutrition is to provide the crop
requirements of NPK, Ca, Mg. etc.., to the end of the required 16 plant nutrients.
How to add them in a balanced ratios, at the proper timing. Even if we could do so
we can’t guarantee the level of losses in each fertilizer component due to solubility
and deep percolation, chemical degradation, and other reactions within the soil
complex matrix, The organic concept is feed the soil not the plant, healthy soil
healthy plant, same like healthy lady gives healthy baby.

Natural soil fertility provides the current growing crops with nutrients made
available by the activity of soil microorganisms. They have developed symbiotic
relationships with soil fauna and flora over millions of years. Rhizobia bacteria
which live in nodules on the roots of legumes, and fix nitrogen from the
atmosphere, mycorhyzae small fungal threads which penetrate plant roots and allow
nutrients to be transferred directly from soil to the plant root system.
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The basis of livestock, crops and human beings is a healthy soil. Health soil
through its biological activity and inherent fertility can grow high quality crops over
long period of time without the need for large inputs from outside the farm.

Creating healthy soil rely on considering soil as a living entity, an ecosystem
containing a wide variety of different flora and fauna. The main components of soil
ecosystem can thus be categorized as living organisms, minerals, organic matter,
water and air, all of which are required for soil efficient function.

The Natural Order :

The soil and the air above it are teeming with life, both visible and
microscopic. The existence of every single one of these life forms is essential to the
natural order.

These forms of life are dependent upon each other for food, for mutual support
and to develop competitive strength. They work together to produce an environment
beneficial to their own existence and that of all other life forms, including human
life. It can be said that without insects there would be no plants and we would not
exist.

So in the natural order, all forms of life (insects, plants, animals and people)
co-exist to mutual benefit, in mutual harmony and in prefect balance.

In such a situation insect numbers and types are controlled naturally, soil
fertility is at its maximum potential, plant growth is vigorous and we reap the
benefit of living in a healthy and supportive environment.

We have grossly under-estimated the importance of maintaining this natural
order. Many current agricultural methods, particularly annual ploughing, burning,
mono-cropping and the use of agro-chemicals, destroy this harmony.

Be friendly with nature

Probably the most important lesson we have learned this century is that trying
to fight nature is foolish, to cooperate is common sense. We have tried fighting with
nature and found that not only do the current problems increase but also it becomes
more difficult to see what should be done next. When we cooperate with nature the
reverse happens. Nature helps us to solve those very same problems and the way
forward becomes clear.
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Several crops were planted onto the land in the same season, thus ensuring
plant diversity, soil protection and soil fertility. In addition, the people had a sound
knowledge of the basis of plant breeding for maintaining yield and for resistance to
pests and diseases.

Prayers were offered at all important stages and crop loss of some 5-10% (to
animals and insects) was accepted as a necessary contribution to maintaining the
natural order or ecosystem. Immediately the land began to show signs of exhaustion
it was allowed to rest for a lengthy period (about 20 years).

Learning from nature :

Nature has much to teach us. Nature is expert in zero tillage, in providing plant
diversity, in recycling energy and nutrients through sunlight, animal wastes and
vegetation, and in balancing prey/predator numbers. Our intelligence means we can
learn from nature and then forge ahead to enhance natural processes for the benefit
of all life forms and to make planet earth itself more fruitful. If, for instance, a plant
Is infested with insects, we can be sure that nature is teaching us an important
lesson. We must examine our methods and determine whether the prey/predator
balance has been upset or if the plant itself is less healthy than it should be.

If the plant is less healthy than it should be, examine soil fertility, the watering
regime, plant hygiene (diseases), plant suitability or timeliness of planting. Look for
clues from the colour and growth pattern of the plant above and below ground.

Experiment with different crop mixtures in the same field to discover which
protect each other and which do not. All this information will lead to better
selection of crop type or variety, of crop mixtures and rotations and of time of
planting. Observe which plants, both wild and cultivated, are and are not attacked
by certain insects. The ones that are not attacked may be useful for repelling those
insects, whereas the ones, which are attacked, can be used as decoys. Look carefully
at the soil. Many and varied insects indicate a soil in good condition. Learn what
each insect, bird and animal eats, for that way we begin to understand the extent to
which all life is linked and balanced. This knowledge will create within us a respect
for nature, which is evidently lacking at the moment. Gradually through such
observations made on our own land we develop a detailed knowledge which assists
us to re-establish the natural order.

Four Steps to Re-establishing the Natural Order
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Ploughing or digging disturbs the balance among soil insects, fungi, viruses,
bacteria and other soil life. Soil disturbance breaks up root channels and soil
structural units so that the soil can not perform its intended function. Disturbance of
the soil also causes a rapid loss of organic matter upon which the crop and many
soil organisms feed. Soil is the foundation of agriculture yet on most of our lands it
is at its lowest possible fertility level. (Henry EI-Well 1995).

1- Re-instate soil fertility :

The first step in reestablishing the natural order is therefore to reinstate the
fertility of the soil by minimizing soil disturbance and maximizing soil organic
matter. In brief dig less, mulch more and compost always.

2- Provide habitats for predators :

The second step is to provide suitable natural habitats for predators and to
preserve existing ones. Here agro-forestry can play an important role; and a
diversity of wild plant species should be encouraged on gravelly or rock outcrops
and on field edges. There is great scope for using contour ridges for a variety of
purposes: for growing fruits, firewood, fodder and trees as windbreaks, all of which
will also help to re-establish the pest/ predator balance.

3- Re-introduce plant diversity :

The third step is to re-introduce plant diversity into the cropping system as
diversity is nature's most effective way of maintaining the pest/predator balance and
of ensuring continued soil fertility. In place of monocropping, farmers should
consider ways of increasing plant diversity through the use of rotations,
intercropping, mixed cropping, and strip cropping and permaculture designs.

4- Gradually reduce agro-chemicals :

The fourth step is to gradually reduce the amounts of agro-chemicals used as
fertilizer, herbicides, insecticides and fungicides. Substitute organic matter and
manure in place of mineral fertilizer; use rotations, under planting and mechanical
cultivation in place of herbicides.

The value of reinstating the soil's fertility, improving plant diversity and of
avoiding the use of agro-chemicals to re-establish the natural order (and thereby
increase predator rum- bers) has already been mentioned, as has the importance of
providing diverse habitats on contour ridges, rocky outcrops and at field edges.

Soil living organisms which act for improving soil quality and could be
negatively affected by adding chemicals such as chemical fertilizers, pesticides and
herbicides
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The role of legume crops in atmospheric nitrogen fixation.

Table (1)

Soil Organic Matter Properties and Their

Associated Effects on Soil

Property Remarks Effects on soil
Color The typical dark color of many | May facilitate
soils is caused by organic matter warming
Water retention Organic matter can hold up to 20 | Helps prevent
times its weight in water drying and
shrinking;

improves moisture-
retaining properties
of sandy soils

Combination with clay | Cements soil particles into | Permits exchange
minerals structural units called aggregates of gases; stabilizes
structure; increase
permeability
Chelation Forms stable complexes with Cu*?, | Enhances
Mn-2, Zn? and other polyvalent | availability of

cations

micro nutrients to
higher plants

Solubility in water

Insolubility of organic matter is due
to its association with clay; also,
salts of divalent and trivalent
cations with organic matter are
insoluble

Little organic
matter is lost by
leaching

Buffer action

Exhibits buffering in slightly acid,
neutral, and alkaline ranges

Helps to maintain a
uniform soil pH

Cation exchange

Total acidities of isolated organic
matter fractions range from 300 to
1400 cmol/kg

Increase Cation
exchange capacity
(CEC) of the sail,;
from 20 to 70% of
the CEC of many
soils (e.q.,
Mollisols) is due to
organic matter

Mineralization

Decomposition of organic matter
yields Coz, NH4*, NOs", POs* and
5042_

Source of nutrients
for plant growth

Combination with
xenobiotics

Affects bioactivity, persistence, and
biodegradability of pesticides

Modifies
application rates of
pesticides for

effective control
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Table (2)
Estimated Number and Biomass of Soil Animals
and Microorganisms in Surface Horizons
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Oraanisms Abundance Biomass
g Per meter® | Per gram (kg/HFS)
Soil animals
Earthworms 200-2,000 <1 110-1,100
Nematodes 107 - 108 10%-10° 11-110
Others 10% - 106 variable 17-170
Microorganisms
Bacteria 10-10% 108-10° 450-4,500
Actinomycetes 1013-10% 107-108 450-4,500
Fungi 101-10%? 10°-10° 1,120-11,200
Algae 1010101 10*-10° 56-560
Protozoa 10%0-10? 10%-10° 17-170
Table (3)

Major Legume Crops Used in Agriculture and
Estimates of Annual Nitrogen Fixation

Annual N2 fixation
Crop and N-fixing bacteria Range Typical
(kg/halyear) value
(kg/halyear)

Host plant Rhizobium
Alfalfa R. meliloti 60-500 225
Clovers R. trifolii 60-350 115
Peas, vetch R. leguminosarum 90-180 100
Beans R. phaseoli 20-100 45
Host plant Bradyrhizobium
Lupins B. lupinii 150-170 160
Soybeans B. japonicum 65-200 100
Cowpea B. parasponiae 65-130 100

Note: Rhizobium are fast-growing symbiotic bacteria; Bradyrhizobium are
slow growing b. Average values from various sources.Organic
wastes as a source of nitrogen.
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Representative Values for Nitrogen and Availability

for Selected Organic Wastes.

Organic N source Total N(%) Organic N mineralized # (%)
Animal manure
Beef 1.3-1.8 25-35
Dairy 2.5-3.0 25-40
Poultry 4.0-6.0 50-70
Swine 3.5-4.5 30-50
Biosolids
Aerobic digestion 3.5-5.0 25-40
Anaerobic digestion 1.8-2.5 10-20
Composted 0.5-1.5 (-10)-10
Other wastes
Fermentation wastes 3.0-8.0 20-50
Poultry processing wastes 4.0-8.0 40-60

Note : Average values from various sources.

Table (5)

Nutrient removal estimates for selected crops

c (Kg/t fresh weight unless otherwise indicated

fop Nitrogen | phosphate | potash | CaO MgO
Rye
Whea - N LA P
Winter barley 20 8 5 10 4
Oats

17 8 5 6 4

Maize (+straw) 30 15 35 8 8
Maize (-straw) 20 8 5 - 2
Oil seed rape 55 30 50 60 10
Potatoes (main crop) | 4.5 2 7 2 -
Potatoes (early) 3 2 5 0.5 0.5
Sugar beet (+tops) 5 2 8 1.5 1.5
Sugar beet (-tops) 2 - 2.5 0.5 0.5
Lucerne* 30 8 20 25 4
Red clover* 30 7 25 22 5
White clover/grass* 10 3 5 20 5
Fodder rape 55 0.5 55 3.5 0.5
Fodder beet (+tops) 4 - 6 1 -
Forage maize 3 2 4 1.5 1
Sunflower 2.5 - 4 3.5 0.5
Mustard 4.5 0.8 4 4 0.5
Carrots 2 - 2.5 N/A N/A
Beer root 2 1 3 N/A N/A
Cabbages 3.5 1.5 5 2 0.8

*Per tonne dry matter,Sources:- Various
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Table (6)
Approximate composition of materials
suitable for composting

Material Nitrqgen _ C:N ratio
% dry weight basis 15:1

Urine 15-19 0.8
Dried blood 10-14 3
Hoof and horn meal 12 -
Bone meal 4 8
Grass 4 20
Brewers wastes 3-5 15
Farmyard manure 2.2 14
Millet, pigeon pea stalks 0.7 70
Wheat, barley, rice straw 0.4-0.6 80 - 100
Fallen leaves 0.4 45
Sugar-cane trash 0.3 150
Rotted sawdust 0.2 200
Fresh sawdust 0.1 500
Paper nil Infinity

Source : Gray & Biddlestone (1981)

a Organic N mineralized estimated from laboratory incubation studies.
Negative values for composts and papermill sludges indicate that immobilization of
N occurred.

Rock Phosphate analysis :

OXIDS: - Heave mineral contents: -
Si02 -243% Nicl - Nil
Al203 -1.22 % Vanadium - Nil
Fe203-4.6 % Lead -0.03
MgO -95% Cupper -0.2
CaO —-41% Silver - Nil
K20 -05% Cadmium - Nil
L.O.l -10.44%

P205 —26.7 %

SO3 -45%
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Approximate composition of materials suitable for composting.

Material H20 % N % P20s K20
Cow manure 86 0.6 0.15 0.45
Horse manure 78 0.70 0.25 0.55
Sheep manure 69 0.95 0.35 1.00
Hens manure 55 1.0 0.80 0.40
Wood ash - - 0.10 6.63
Seaweed (Ascophyllum nodosum)
Typical Organic matter
Dry matter 92-98 % Protein 6-8%
Moisture 2-8% Carbohydrates 35-50%
Organic matter 45 - 60 % Alginic acid 10-20 %
Inorganic matter 40 - 55 % Mannitol 4-7%
Inorganic matter
Essential major elements: _ _
(macro-nutriens) Micro-Nutrients
N 1.0-1.5% Cu 1-6 ppm
P 0.02-0.05% Fe 20-200 ppm
K 10-12% Mn 5-12 ppm
Ca 0.5-1.0% Zn 10-100 ppm
S 3-9% B 20-100 ppm
Mg 0.5-0.9% Mo 1-5 ppm
Growth stimulants
Adenine (cytokinins) 0.02 %
Betaines 0.04 %
Average composition of farm compost
Farm o o N o P20s 0
compost B.DKg | H2O% | C/N % % OM % % K20 %
A 584 10.9 20:1 1.2 44.4 - -
B 650 12.0 27.5 0.96 35.0 0.08 0.35
C 690 12.1 31.5 0.68 38.4 0.24 0.71
D 680 12.5 28.3 0.91 36.5 0.025 0.41
E 620 10.0 15.3 0.93 38.0 0.68 0.39
F 700 12.5 30.1 0.72 42.5 0.07 0.35
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The Main Aspects for Sustainable Soil Fertility Management :

Monitoring soil nitrogen through; Minimizing soluble N losses, avoid
ammonia gas formed by denitrifying bacteria to escape, use of organic N sources,
mixed arable /livestock systems, maximum reliance on legumes for biological
nitrogen fixation and

minimum reliance on purchased manures. The use of on farm manures as a
means of recycling nutrients within the system, and for a range of other purposes
including crop protection, not simply as a straight substitute for conventional
fertilizers. The use of any manures limited to a quantity equivalent to that produced
by livestock at a rate of 2.5-3 livestock units per hectare . The application of
manures targeted at those points in the rotation where there is maximum nutrient off
take, especially potash (e.g vegetables) ( Nicolas Lampkin, 1994) .

Storage of manures under cover (fixed or temporary) and / or in situations
where runoff can be collected and utilized. Ploughing and seeding either in early
autumn or preferably and when conditions allow, in late winter or spring

The use of green manures in combination with autumn sown cereals, or as a
cover crop for the winter, so that nitrogen mineralized in the winter is taken up by
the crop/green manure and not left liable to leaching

The soil should never be left bare over the winter

Judicious use of crop residues (e.g. straw) to lock up nitrogen in the autumn.
(Regis D.Voss and William Shrader, 1984).

Making good compost

Composting, as has already been indicated, has a wide range of objectives. If
composted farmyard manure is a appropriate to the farming system, and the full
benefits of compost are to be obtained, then a knowledge of the composting process
Is essential. In the compost heap the temperature and pH development during the
composting process, which may be divided into four stages known as mesophilic,
thermophilic, cooling - down and maturing. Initially, the mesophilic strains of
microorganisms, which are present on the organic waste or in the atmosphere, start
to decompose the materials; heat is given off and the temperature rises. The pH
falls as organic acids are produced. Above 40°C, the thermophilic strains take over
and the temperature rises to 60°C, where the fungi become deactivated. Above this
temperature, the reaction is kept going by the actinomycetes and spore forming
bacteria. In this high temperature phase, the more readily degradable substances
such as sugar, starches, fats and proteins are rapidly consumed; the pH becomes
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alkaline as ammonia is liberated from the proteins. The reaction rate decreases as
the more resistant materials are attacked; the heap then enters the cooling down
phase. As the temperature falls. The attack the cellulose. Later, the mesophilic
strains of microorganisms re-invade. This process occurs fairly rapidly, over a few
weeks. The final stage, maturing, requires several months,( Rynk,R.1992).

Objectives of composting :

* Suppression of unpleasant odours.

* Improvement of hygienic condition.

* Reduction of the germination capacity of weeds.
* Maintenance and improvement of manurial value.
* Increase of the biological activity of soils.

* Positive influence on plant quality.

* Minimum loss of nutrients during application.

* Minimum additional investment expenditures.

* Acceptable working conditions.

* Minimum external energy requirements with regard to processing and use.
Shelter :

Heaps of Compost need to be sheltered from the direct sun & rain Plastic
sheet, straw or old compost-soil materials may be also used as a cover Composting
near the Farmyard to avoid NUTRIENT losses

Turning /Inverting the Compost Heap :

Maximum intervals should not exeed one month ander the Mediterranean
Condition

Maturity ;

Under Egyptian condition compost is ripe 3-4 months, then ready to use with
C/N ratio of 15. Temperature dose not rise more than 38 oC when compost is
mature .

Nitrogen Loss as Ammonia (6-8 weeks ).
40% losses from cold stored Farm Yard Manure.

10% losses aerobically from composted Farm Yard Manure.
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Same vyield can be obtained with only quarter the amount of compost
compared with Farm Yard Manure.

Compost contains growth promoting, and disease controlled substances.
APPLIED RESEARCHES & TECHNIQUES.

EFFECTS OF USING WATER EXTRACTS OF COMPOST AND
ORGANIC MATERIALS ON SOIL FERTILITY AND PLANT
NUTRITION.

The aim of work is to obtain a number of complete soluble compost extract
rich in macro-nutrients which can be fertigated safely through modern irrigation
system and evaluate their effects on soil fertility and potato (cv. Sieglinde) growth,
under organic farming system. Three materials were treated with water to obtain the
following dilution ratios: Farm Compost 1:5 (FC5); Farm Compost 1:20 (FC20);
Farm Compost + Guano 0.75: 0.25: 5 (FCG). Guano 0.25: 5 (G) and Commercial
Compost 1: 10 (CC). The release of the nutrients (N, P, K, Ca, Mg) from the
aforementioned treatments was monitored as a function of time. The effect of
dilution, C/N ratio of the amendments, and Guano additions to compost were
determined. (Ahmed H. EIl Naggar, 2002).

During 10days of extraction, the release of nutrients proceeds gradually,
starting after one hour and reaching its maximum at about 8 days extraction. Also
EC and pH values of the solutions increased from the beginning of the extraction up
to 3 days.

Results revealed a general increase in macro-nutrients (N, P and K) in potato
plant leaves, stems and roots, as well as in the growth parameters. The treatment
FCG shows the highest tuber yields (49.78 ton/ha) for potato plant in respect to
control (16.44 ton/ha) whereas treatments FCG and G also promote an increase in
tuber nitrates content (198, 243 mg kg-1 F. W., respectively). Analyses of soil
organic matter and soil available nutrients were not significantly affected by the
various treatments.
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Some chemical properties of the selected
materials for the extraction

Organi  Humidit E p N P20 K2 ~ Ca ~ Mg CIN Cost
Material % (1:20 (1:10 % from dry (€/100Kg)
Compostl(FC 4 2. 7.1 1.2 0. 1 0. 0. 1 1
Compost2(CC) 3 6 6. 3 3 2 1 0. 1 2
Guano 1 1 7. 1 1 3 3 2 1 2

N concentration of the water extracts

s w
~7.00 ~
- O.UU 6.00
5.00 1 A/A\A\A | ——FC5 |
=400 | = FC20|
—_ | 2 FCG |
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P205 concentration of the water extracts
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Average potato yield
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IMPROVING COMPOST QUALITY FOR ORGANIC VEGETABLE
PRODUCTION.

A field experiment was conducted at ALHODA organic farm, Ismaillia
Governorate, Egypt during the summer of 2002 to study the effect of different
organic composted materials on the yield and nutrient contents of squash plant, as
well as, soil nutrient levels (Ahmed G. EIl Gharably 2002).

Cow manure, chicken manure and crop residues were aerobically piled after
screening, curing and grinding processes, then mixed in a ratio of 40 %, 20 % and
40 %, respectively. The pile has been divided into three parts, animal hoof and bone
meal were separately applied to two portions of the pile and the third was left as a
control without any addition. Mixture of rock phosphate and orthoclase was added
to the bone meal and animal hood portions, separately in same quantities. The main
objective of this experiment was to improve the compost quality that ALHODA
farm uses by introducing new animal residues (bone meal and animal hoof) to the
farm compost.

Three compost mixtures were prepared then incorporated to the sandy soil
rows after 6 month composting at a rate of 20 tons/fed. Half of the experimental site
was sprayed with effective microorganisms culture (EM). Treatments were
replicated three times in a completely randomized block design. Soil samples were
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collected after 4 and 6 weeks from planting, and squash yield was also estimated.
Some chemical properties of the soil were analyzed (pH, EC and O.M.). Also, N, P,
K, Fe, Mn, Zn and Cu levels were determined. Meanwhile, plant samples were
taken at the referred periods, dried, ground and digested to determine N, P, K, Ca,
Mg, Fe, Mn, Zn and Cu. Also, compost materials were analyzed for their nutrient
levels. The obtained results could be summarized as the following:

Charactirestics of Additives

Animal Hoof Bone Meal Orthoclase
O.M. % 81.0 75.3 4% K0
PH  (1:10) 6.89 6.37
EC dS/m 2.33 0.17
N 15.66 2.30
P % 7.52 8.94
K % 0.21 0.003 Rock Phosphate
Ca % 4.71 22.38 25 % P20s

The highest compost levels of N, P, and K were obtained in compost-C3, ( 40
% cow manure, 20 % chicken manure, 40 % crop residues, 500 kg rock phosphate,
300 kg orthoclase and 200 kg animal hoof ).

Bone meal and animal hoof increased Fe, Mn, Zn and Cu levels, therefore, the

compost quality was significantly improved due to the application of these
materials.

Total organic matter content in the farm compost (C1) was significantly
increased due to the additions of bone meal and animal hoof. C1 and C3
respectively.
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Where :
C1 (40 % Cow Manure + 20 % Chicken Manure +40 % Crop Residues)

Control.

C2 (40 % Cow Manure + 20 % Chicken Manure + 40 % Crop Residues + 500
kg Rock Phosphate + 300 kg Orthoclase + 500 kg Bone Meal.).

EM culture was found very effective in increasing the concentration of macro
and micronutrient levels in squash leaf, as well as, soil nutrient contents (soil
fertility). Furthermore, the yield has been maximized when it applied in conjunction
with C1, C2 and C3 treatments. However, 8.12 tons/feddan was the highest squash
yield obtained due to the application of C3 compost combined with EM culture.

Significant increases in N, P, K, Ca, Mg and micronutrients contents of squash

leaves were observed as a result of bone meal and animal hoof additions to the
farm compost. Significant increases in total-N, available-P and exchangeable-K in
soil were found as a result of bone meal and animal hoof applications to the sandy
soil.

DTPA-extractable Fe, Mn, Zn and Cu were gradually increased in soil by time
as a result of bone meal and animal hoof additions to the farm compost (C1).

Generally, it could be advised to use the compost C3, which composed from
40 % cow manure, 20 % chicken manure and 40 % crop residues, 500 kg rock
phosphate, 300 kg orthoclase and 200 kg animal hoof with the sandy soil at a rate of
20 tons/fed. in conjunction with EM culture at a rate of 4 L/fed.

(1L EM + 1 L molasses + 13 L water / fed / 2 weeks) for squash crop. Also,
any available natural organic additives rich in NPK is recommended to be added to
the compost heap in order to increase the nutrient contents and consequently satisfy
the needs of organic crops.
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Impacts of Organic Farming and Related
Farming Systems on Soil Properties
in the Arab Region

By
Dr. Ismail H. El Bagouri
Advisor - Land & Water Management Programme
CEDARE

1- Introduction :

The use of organic amendments for improving the properties and productivity
of soil resource base was a long-standing agronomic practice through the last two
centuries in the Arab Region, especially under irrigation conditions. By the middle
of the last century, the use of mineral fertilizers of individual and combined macro
and micro nutrients gained significant momentum to achieve high rates of
agricultural production from the dominant soil resources of poor fertility status and
fragile soil properties. Such trend was driven by the urgent need to meet the
demands of ever-increasing population with enhanced consumption rates due to
progressive economic conditions and improved living standards. The introduction
of high yielding crop varieties also enhanced the application of higher rates of
mineral fertilizers.

As irrigated lands in the Arab Region contribute more than 70% of the
produced agricultural commaodities, progressive expansion in irrigation of reclaimed
desert lands occurred in many countries of the Region such trend was accompanied
by the decline of the use of natural organic amendments and the expansion of the
use of chemical fertilizers and agricultural chemicals under extensive agricultural
practices and varied farming systems. The use of synthetic conditioners, as well as,
processed urban wastes were gradually increased. Field application of intensive
rates of mineral fertilizers, agricultural chemicals and organic amendments of non-
traditional sources caused apprehensive concerns pertinent to soil and water
pollution and the potential health hazards for humans and animals consuming
polluted agricultural products. Such concerns are presently governing qualities and
specifications of food and feed commodities, marketing potentials, agricultural
exports and imports under dominating world trade regulations. These concerns
brought back the interest in organic farming practices to improve and develop the
poor soil properties, on one hand, and secure the safety of the environment and the
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produced agricultural commodities on the other. The present paper will deal with
the impact of organic farming on the soil properties in the region under varied
agronomic practices and related farming system conditions.

2- Basic Characteristics of Soil Resources :

The land resource base of the Arab Region has been developed under varied
conditions of aridity, physiographic features and types of parent materials. These
factors have great bearings on the distribution and basic characteristics of the main
soil types in the Arab Region. The prevailing climatic conditions are hyper arid, arid
and semi-arid conditions with very limited areas that could be considered as sub-
humid. Hyper-aridity and aridity prevail over the greater majority of the total area
of the Region.

Total arable lands represent a small percentage (14.5%) of the total area of the
Region. The presently cultivated areas represent less than one third (29.0%) of the
total arable lands while irrigated lands represent about 20.1% of the cultivated areas
Fig. (1).

The majority of cultivated lands in the Region are characterized by inferior
soil properties due to poor soil development processes and varied constraints.
Adverse impacts on the physical, chemical, biological and nutritional soil properties
are dominant in the Region. Constraints of the soil physical properties include weak
soil structure, coarse textural classes, inferior soil-water parameters including low
water holding capacity and narrow range of available water. Soils with calcareous
nature suffer from surface crusting, impaired soil drainage, formation of soil layers
of varied compaction and lower filteration. Constraints of chemical soil properties
include low CEC, dominance of Calcium and Magnesium, very low content of
organic matter, limited supplying power of most nutrients especially available N
due to low N content, immobilization of Phosphorus due to dominance of Ca, as
well as, the low availability of most micronutrients including Fe, Zn, Mn and Cu
due to alkalinity of soil reaction, impact of soil carbonate content, low organic
matter content and other factors. Other constraints of chemical properties include
development of soil salinity and sodicity due to water logging and impaired
drainage. The presence of high soil gypsum content have serious adverse impacts on
the physical and chemical soil properties.

Low soil moisture regime, low nutrients and energy sources in most soils of
the region lead to low population of soil organisms which in turn cause low soil
biological activities.
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The varied combinations of the constraints referred to cause impaired soil
productivity with adverse impacts on the quantities and qualities of the produced
agricultural commodities. In addition, such constraints and inferior soil properties
lead to low soil resilience, i.e. rapid response to soil management practices, as well
as, high susceptibility to factors of degradation including erosion processes by wind
and water, loss of productivity and enhanced pollution hazards. The varied
constraints of soil properties referred to in addition to the introduction of high
yielding varieties and the previously mentioned socio-economic implications are
conducive to over use of fertilizers and agriculture chemicals which invariably leads
to soil degradation, and pollution with added adverse impacts on the quality of
agriculture commodities produced which present serious limitation to world trade
and export-import relations for the countries of the Arab Region.

As pointed out earlier, the poor fertility, fragile and limited arid soil properties
caused a rapid surge of the consumed mineral fertilizers and agricultural chemicals
to increase productivity of reclaimed and irrigated desert areas, as well as, to meet
the requirements of introduced high yielding varieties. Hamissa and EI-Mowelhi
(1989) pointed out the ever-increasing total and nitrogen fertilizers consumed in
Egypt over a period of 15 years as reported by FAO (1994) (Fig 2). The data
showed that total fertilizer consumed increased by 69% while the increase in N-
fertilizers consumed was 77% in 1994 as compared to 1980. They added that
consumption of fertilizers per hectare of the cultivated area in Egypt was ten times
the average rate/hectare for the whole world.

Nitrogen fertilizer efficiency of applied N-fertilizers to varied crops was
reported to be in the range of 23.0 — 53% Abdel-Monem et al. (1995) and (1997).
Losses from applied Nitrogen to crops in Egypt was found to be very high
especially under the conditions of coarse textured soils and flooded systems.
Among the factors contributing to losses of applied nitrogen mainly through
leaching, as well as, denitrification and volatilization losses were found to be related
to the rate and timing of application, type of fertilizer added and soil properties.

3- Impacts of Organic Amendments on Arid Soil Properties :

The impacts of organic amendments on arid soil properties is highly
significant in ameliorating and improving many of the diversified soil properties
including the physical, chemical, biological and nutritional ones. Such impacts were
proven by a large number of investigations that were carried out in the Arab Region,
as well as, many arid and semi-arid areas of the world. The following is a summary
of the beneficial impacts on arid soil properties supported by the results of recent
investigations and measured parameters.
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Fig. 1 Land Use in the Arab Region
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The first significant impact of application of organic amendments is to
enhance the very limited soil organic matter content which is considered to be one
of the important indicator of desert soil development. EI Bagouri et al. (1988) and
Hashem et al. (1992) reported that application of organic amendments through four
years to calcareous and sandy soils enhanced the OM content of virgin soils by
several folds based on the type of organic amendments, combinations and rates of
application.

Products of advanced decomposition of organic amendments and humus
complex compounds in addition to formation of clay-organic complexes contribute
considerably to increase the soil cation exchange capacity CEC through the
presence of functional groups including amino, carboxyl, phenolic and hydroxyl
groups. Saber (1997) Beheiry et al. (1997) and (2002) reported doubling the cation
Exchange capacity over four years of a sandy loam calcareous soil.

Application of appropriate organic amendments to the plow layer improve the
tillage of the soil and contribute to curtail surface crusting thus improving crop
germination in calcareous soils. Organic amendments were found also to contribute
to the formation of medium and fine soils pores which improves aeration of the
root-zone, as well as, contribute to enhance water holding capacity of the coarse
textured calcareous soil which lead to enhanced Water Use Efficiency (WUE).
Awadalla et al. (2002) found that application of composted town refuse and
farmyard manure to sandy and calcareous sandy loam soils reduced infiltration rate
from 28.8 to range of 15.3 — 16.5 cm/hour. WUE was increased by a range of 77 —
130% according to applied treatments of single, combined applications and initial
soil properties.

Application of organic amendments significantly improve several soil physical
properties. Such impacts are illustrated by the findings of El-Sersawy (2002) who
found that application of town refuse compost and farmyard manure mixed with bio
fertilizers to a highly calcareous medium textured soil in varied treatments led to the
following, compared to the control, the treatments reduced bulk density by 15.0%,
penetration resistance by 39.0%, increased total porosity by 21.0% and encouraged
formation of medium and fine pores.

Similar improvement of soil physical properties due to application of organic
amendment treatments which led to enhanced leaching of the salt content of a
calcareous sandy loam under conditions of saline groundwater irrigation at Ras-
Sudr Experimental Station, Desert Research Center. Soil EC was reduced by 4 EC
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units, which in turn significantly increased the wheat yield expressed as grain and
straw.

Contributions of varied organic manure and composted crop residues
significantly contribute to the soil fertility and its nutrients supplying power. These
amendments contributes to macro and micro nutrients cycles in the soil, allow a
significant portion of the nutrients especially Nitrogen and Phosphorus and
micronutrients removed by the growing plants to be returned to the soil where it
would be available for the following crops. The presence of these nutrients in
slowly decomposed and nutrients release help conserve, these nutrients and
significantly reduce its rapid leaching from the root zone especially the highly
mobile nitrates under the conditions of course textured arid soils with rapid
infiltration rates. Saber (1997), Beheiry et al. (1997) and Awadalla et al. (2002).

Many other investigations could be reported, however, the reported recent
ones is useful to report measured parameters confirming the varied beneficial
Impact of organic amendments in improving inferior soil properties of arid and
semi-arid regions.

4- Factors Affecting Field Practices of Organic Farming :

Research investigations under controlled conditions are very useful to
delineate the specific impacts of varied organic amendments on arid and semi-arid
soil properties. However, other major factors do affect the outcomes of field
practices of organic farming. Among these factors are the following :

4.1. Chemical composition and nature of organic amendments.

4.2. Decomposition, reactions, chemical conversions and by-products.
4.3. Availability of organic amendments.

4.4. Farming systems and agronomic practices.

Before we go into discussion of the impact of these factors it would be of
significance to review the varied types of organic amendments which are currently
used and applied to the soils of the Region.

Types and Sources of Natural Organic Amendments :
I- Of Animal Origin:
* Cattle

* Small ruminants.
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* Birds and poultry.

* Biogas slurry.

* Slaughter house by products (Blood and bone meal).

* Fish meal.

ii- Of Plant Origin :
* Field crop residues.
* Composted plant by-products.

* Sorted towen refuse.

*

Aguatic weeds (Hyacinth).
* (Green manures.

* Biofertilizers.

ii- Of Human Origin:
* Sewage sludge.

* Urban garbage.

iv- Of Industrial and Synthetic Origin:
* Petroleum by products.

* Synthetic soil conditioners.

The use of the highly variable sources, chemical composition and nature of the
potential organic amendments are expected to have varied impacts under field
practices of organic farming. The soil application of varied organic amendments
lead to different reactions, functions and fates under varied arid soil and
environmental conditions. The following discussion will illustrate some of the main
concepts that should be taken into consideration.

4.1. Chemical composition and nature of organic amendments :

a. Chemical Constituents :

The plants used for green manuring are high in water-soluble constituents, in
nitrogen and other nutrient elements; but are comparatively low in cellulose and
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lignin. As a result, decomposition of a green manure crop ploughed into the soil sets
in very rapidly. This is accompanied by rapid liberation of the nitrogen and other
nutrient elements in available forms. Comparatively little humus is produced.

The plants grown for green manuring and ploughed into the soil could be
divided into three categories:

* Those that contain balanced proportion of available carbohydrates to
nitrogen.

* Those that contain excess nitrogen, or more than what is required for the
decomposition of the carbohydrates.

* Those that contain excess carbohydrates and lignin over nitrogen.

The third group, comprising both legumes and non-legumes decomposes
more slowly than the plants of the other two categories (Saber 1997).

Farmyard manure consists of three main components, bedding (soil materials,
straw ... etc.), solid excreta of the animals and liquid excreta or urine. The nature
and relative concentration of these components vary greatly in different manures,
depending on the type of animals, their feeding practices, nature and chemical
composition of bedding. Since the various components of the manure also differ
considerably in chemical composition, it is natural to expect that the decomposition
of different manures should vary.

Sheep manure is high in protein, in cold-water-soluble organic materials and
in ash, but is low in cellulose. Horse manure is low in protein and high in cellulose
and hemicellulose. Cow manure is intermediate in its properties. Chicken and
pigeon manures are highest in nitrogen, phosphorus and potassium as well as the
most important nutrient elements required for plant growth. Cattle and horse
manures contain comparatively lower quantities of these essential ingredients.

Sewage sludge constituents is the highest contributor to building up of soil
organic matter in addition to its high contents of phosphorus and nitrogen, however
certain polluting constituents.

Synthetic soil conditioners and petroleum by-products used for mulching are
mainly long chains of hydrocarbons with varied structures — linkages and specific
functioning groups. The produced by-products of decomposition are very
significant in terms of impacts on formation of soil aggregates, soil water relations
and generation of pollutants.
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b. C/N Ratio :

The huge variations in C/N ratios of the organic amendments referred to is
evident. Natural organic amendments have a range of 10-20 C/N ratio while other
organic amendments of varied origins could reach a C/N ratios of 70. The
application of amendments of high C/N ratios lead to consumption of the available
soil N especially in the early stages of decomposition which could deprive the
growing plants from N in its early growth stages. The adverse impact of C/N ratio is
dependant on the rate of application and the initial N content of the soil among other
factors.

c. Physical Nature of Amendments:

The bulkiness, natural state (solid, liquid slurry, emulsion inoculation ...etc.)
of the organic amendments will affect its handling, storage and proper method of
application and mixing with the soil materials. These factors have impacts on the
efficiency and function of the added amendments.

4.2. Decomposition Reactions, Chemical Conversions and By-Products :

The ease and rate of chemical decomposition, conversion of chemical
constituents of the applied organic amendments will depend on the chemical
composition, degradable components, interactions with the soil flora and fauna.
Methods and rate of application, as well as, moisture status, aerobic conditions and
soil temperature.

Nitrogen, phosphorus and to a lower rate potassium are among the main by-
products of decomposition especially of natural amendments. The released nutrients
are mainly in plant available forms which undergo other chemical conversions
based on soil properties. Nitrogen could be released in the forms of ammonia (green
manuring) which could be oxidized to nitrate or partially lost through voletilisation.
The rate of release of N to the soil media would determine its availability to
growing plants which might be accompanied by significant losses of N especially
with application of N rich amendments (Poultry and Bird manures).

Available phosphorus forms are relatively soluble phosphates or organic
phosphorus compounds that would enhance the availability and mobility of
phosphate in arid soils traditionally poor in P supplying power. The released
inorganic forms of phosphate gradually transform to more sparingly soluble
phosphate compounds, through enrichment with Ca under alkaline soil reaction.

The availability of micronutrients including Fe, Mn, Zn, and Cu are exhanced
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through formation of metalo-organic chelated compounds that maintains the
availability of these important nutrients under arid soil conditions which are usually
diagnosed by deficiency of one or more of these micro nutrients, due to alkalinity
of soil ph and presence of carbonate.

The released protein, carbohydrate, lipid organic acids and other compounds
gradually form organo-clay complexes and humus compounds of varied stages of
complexity. These compounds are highly beneficial for the amendment of most
physical, chemical and biological properties. Other constituents released with
possible hazardous impacts are heavy minerals and polluting intermediate by-
products.

Application of organic of varied amendments to a certain crop usually have a
residual effect for the crop/crops to follow. Such residual effect is a function of
many factors including the ratio of degradable components, the rate of
decomposition and chemical conversion of the soil, the formation of stable chelates
and organo-clay compounds, impact of agronomic practices of the growing crops
and interactions with cropping pattern followed. The later two factors will be dealt
with in a following section.

Biofertilizer practices include the application of varied single or multi-strain
beiofertilizers which have definite beneficial well-known impacts in supporting
plant growth and enhancing the soil fertility status. Some of these micro-organisms
fix atmospheric nitrogen in a free-living state i.e. non-symbiotic to baster, Azolla
and others. Others form symbiotic association with higher plants (Rhizobium and
mycrohizial strains). Other biofertilizer components include those of abilities to
mobilize the unavailable forms of nutrient elements (phosphorus and micro
nutrients) to available forms. Mechanisms by which these organisms accomplish
their impact include secretion of certain organic acids which help solubilize
immobile phosphate compounds and forming chelated micro nutrient compounds.
Another mechanism is the chelating of excess Ca which gives preference to more
soluble phosphate and micro nutrient compounds.

The degradation of petroleum by-products lead to the release of large amounts
of sulphur and Zn in addition to other heavy metals including Cd, Pb, Ni and Cu.
Under the alkaline soil Ph of arid lands it is expected that these heavy metals would
be immobilized and its availability to growing plants is sharply reduced up to a
certain level of soil loading. However, microbial degradation of petroleum by-
products and the huge number of synthetic soil conditioners available on the market
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will lead to the release of large number of intermediate hydrocarbon products, of
varied molecular composition, some of which are regarded as pollutants to the
environment. The use of many of these long chain hydrocarbon for agricultural soil
development were banned in its countries of origin. It is of significance to realize
the type of by-products and fate of such long carbon polymers before application to
the soils resources base.

4.3. Availability of Organic Amendments :

The availability of organic amendments is based on the combined elements of
timing, quantities and qualities of these amendments. The timing is related to the
mode of application and appropriate seasonal application to crops, vegetables and
fruit trees.

The quantities of field applications of organic amendments is measured in m3
or tons/acre or hectar. Such amounts are sizable under arid soil conditions to
produce the required response especially under desert soil conditions. In Egypt such
quantities vary in a range of 20-30 tons/acre for vegetables and goes up to 70-80
tons per acre to cultivate bananas!!

The quality of organic amendments in terms of being well composted or co-
composted, as well as, being devoid of pathogenic agents, seeds of weed and
pollutants require efficient preparations which in itself might require weeks or even
months.

To convert all areas under irrigation (which produce 70% of the agricultural
commodities in the Arab Region) to organic farming would require huge amounts
of organic amendments. In Egypt if we calculate the rates based on amendment of
the present rates of application of organic fertilizer (which is still a common
practice whenever organic amendments are available) to achieve true organic
farming requirements all year round then the total organic amendments required
will exceed 200 million tons/year. Compared to the amounts potentially available
from varied sources of organic amendments (FYM, composting agricultural wastes,
composting agro-industrial wastes, treatment of appropriate urban wastes ...etc.)
there will be still a large deficit of about 40 percent. Data from other countries of
the Region show similar deficits.

Such situation calls for adoption for proper policies of allocation,
conservation, and development of sources of organic amendments in relation to
adopting appropriate farming systems and proper agronomic practices.
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Among the other important factors that should be taken into consideration is
the means of collecting wastes, adoption of appropriate processing, and composting
at varied scales at appropriate centers, local administrative units and onfarm
facilities. Transportation and storage means should be taken into consideration. Last
but certainly not least, are the social behavior and attitude, as well as, economic
considerations.

With respect to biofertilizers, other factors should be taken into consideration
including the following:

With respect to biofertilizers, aside from legume seeds inoculation, the use and
application of multistrain biofertilizers and N-fixing non symbiotic systems are of
limited use due to several factors including lack of farmers' knowledge, limited
amounts produced. The production of these biofertilizers are carried mainly by
governmental institutions and research centers. In many cases the success and
performance of bacterial strains under laboratory conditions are not realized under
field conditions characterized by different stresses. The potency of selected strains
should be isolated from field rhizosphere and potency verified under stress
conditions. Private institutions and firms should participate in the production of
these important biofertilizers with ensuring proper handling and storage.

4.4. Farming Systems and agronomic Practices :

The proper choice and adoption of appropriate farming systems and
agronomic practices will go a long way towards rapid and efficient development
and improvement of the fragile properties of arid soils through applications of
organic amendments. Organic farming practices is an integrated system that takes
into consideration maximum efficiency of the applied organic amendments,
conservation of soil OM build up, as well as, increase of the residual and
accumulative effects of the added amendments.

The following examples will demonstrate briefly the significance of the
impact of appropriate farming systems and proper agronomic practices especially
under desert soils conditions.

El-Bagouri et al. (1972) carried out long term studies on amelioration
techniques of sandy soils. The farming system used was fodder/animal with the use
of alfalfa as the fodder components. Only one organic amendment application at the
rate of 40 tons/feddan was applied at the beginning of the experiment which was
applied in different modes of application to a virgin desert sandy soil with initial
OM content with an average of 0.10%. Then alfalfa was planted and continued for
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four years without addition of any organic amendments. Table (1) show the build up
of organic amendments as a function of mode of application and interaction with the
development of alfalfa root systems.

Table (1)

Average Soil Organic Mater Accumulation after
Four Years of Alfalfa ( %)

Treatments One Surface One Application
Soil Depth (cm) Control Application at plow layer depth
30-35cm
0-10 0.42 0.52 0.48
10-35 0.23 0.34 0.59
35-60 0.17 0.29 0.39

After EI-Bagouri et. al. (1972)

In another investigation, El-Bagouri et al. (1988) carried out at AUC, DDC
Experimental Form, 3 farming systems were tested with respect to sandy soil
development with economic assessments.

Table (2) show that the sequence and ratio of legumes to non legume plants
under unified treatments had a significant impact on the build up of soil organic
matter after three years of cultivation of virgin desert soil.

Table (2)
Impacts of Sequence and Ratio of Legumes/Non-Legumes on
the Build-Up of Soil Organic Matter Content (%)

Treatments Virain Soil Rot. (3) Rot.(4) Rot. (5)

Soil Depth (cm) g C-L-C-L L-C-L-C L-C-L-L
0-30 0.036 0.14 0.25 0.09
30-60 0.020 0.08 0.11 0.04

After EI-Bagour et al. (1988)

A three years project evaluating the impact of application of three farming
systems on the development of medium textured calcareous soils was financed by
NARP. ElI Bagouri et al. (1994). Figs (3) and (4) summarize the results pertinent to
our topic.
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Appropriate Agronomic Practices :

Appropriate agronomic practices are conducive to conserve the build up of
organic matter as one of the indicators of arid soils development. Minimum tillage
practices under coarse textured soils (AUC-DDC), mixing the applied organic
amendments with elemental sulphur and natural desert clay deposits (Desert Dev.
Cent.) under calcareous saline soils, addition of micronutrients in nonchelated forms
to organic amendments prior to field application, all practices were found to
improve the performance of the added amendments on soil properties (biological,
physical and chemical), enhance the residual effect and reduce the amounts of

applied amendments without impairing soil productivity.
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Fig 3. Accumulative Impact of Four Seasons of the Farming System
on Soil Organic Matter of the Surface Soil Layer - EIl Bagouri
etal. 1994
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Fig 4. Accumulative Impact of Four Seasons of the Farming System
on Available P in the Surface Soil Layer - EI Bagouri et al.
1994

5. Conclusions:

Organic Farming practices have highly significant impacts on improving the
poor and fragile varied properties of the soils of the Region. Impacts on soil
productivity and sustainable development are proven. Availability of organic
amendments in the Region requires concerted efforts.

Agricultural wastes in the Region differ in types and quantities. Various
technologies for recycling and utilization of agro-industrial wastes are known. The
status of waste utilization in the Region still requires further development with
respect to scale and efficient technologies. Exchange of experiences and technology
transfer among the countries of the Region is highly recommended.

The information available from the countries of the Region suggests the need
for establishing national data bases for agricultural and agro-industrial by-products
and wastes with the alternative approaches for their recycling, utilization and/or
disposal.

Adoption of Farming systems and agronomic practices pertinent to organic
farming should be based on the integrated approach to enhance the efficiency of the
system.
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The Potential Role of Organic Agriculture in the
alleviation of Land Degradation in the
ESCWA Region

By
Fidéle Byiringiro?
ESCWA

Introduction :

Land degradation is a serious threat to food production and rural livelihoods,
particularly in semi-arid and arid areas and appropriate policies and strategies are
required to encourage land-improving investments and better land management if
countries in these areas are to sustainably meet the needs of their rural populations.
Land degradation takes a number of forms, including depletion of soil nutrients,
salinization, agrochemical pollution, soil erosion, vegetative cover degradation as a
result of overgrazing, and the cutting of forests for farmland. All of these types of
degradation lead to a decline in the productive capacity of the land, thus, reducing
potential yields. Farmers may need to use more inputs such as fertilizer or manure
in order to maintain yields or they may temporarily or permanently abandon
affected land. Degradation may also induce farmers to convert land to lower-value
uses. For example, farmers may convert cropland to grazing land, which demands
fewer nutrients. Farmland degradation can also have important negative effects off
the farm, including deposition of eroded soil in streams or behind dams,
contamination of drinking water by agrochemicals and loss of habitat®.

Although some types of degradation are irreversible, most can be prevented or
reversed by, for example, adding nutrients to nutrient-depleted soils, rebuilding
topsoil using soil amendments, re-establishing vegetation or buffering soil acidity.
The practicality of rehabilitating degraded land depends on the costs relative to the
value of the output or environmental benefits expected. Although no formal
evidence is available, land-improving investments are substantially alleviating land
degradation in many parts of the world. Agroforestry is being used in many places
and is beginning to show positive impacts where it has been used; conservation
farming is spreading widely in many countries; water management is improving
through water-saving irrigation, water harvesting, small-scale irrigation and
salinization control; diversification into higher-value perennial crops is protecting

1 Economic .
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soils in many parts of world; dryland range rehabilitation schemes are showing
positive results in arid areas including Syria and Jordan; and farmer incentives for
land investment are improving through range cooperatives such as in Jordan.

Organic agriculture can help in the alleviation of land degradation as it
encourages the minimal use of external inputs, and attempts to make the best use of
local natural resources. Soil management using organic farming methods provides a
model to responding to agricultural development needs in a sustainable manner.
Organic agriculture represents an ideal condition to overcome natural resources
conservation without hampering the productive capacity of the land so as to meet
the short to medium term economic needs of farmers and the medium to long term
needs of ecosystem sustainability. Sustainable development, especially in rural
areas, requires the joint implementation of the application of low-impact production
methods and the maintenance and functional rehabilitation of natural resources.

Organic agriculture features and relation to land degradation :

Organic agriculture is a production management system, which promotes and
enhances ecosystem health, including biological cycles and soil biological activity.
It encompasses a range of land, crop and animal management procedures that use
little or no external inputs. Organic agriculture promotes the use of local natural
resources.

Among the major characteristics of organic agriculture are the :

* Enhancement of the biological diversity within the whole system;
* Increase of soil biological activity;

* Maintenance of long-term soil fertility;

* Recycling of wastes of plant and animal origin with a view to return
nutrients to the system and therefore minimize the use of non-renewable
resources;

* Reliance on renewable resources in locally organized agricultural systems;

* Promotion of the healthy use of soil, water and air as well as the
minimization of all forms of pollution that may result from agricultural
practices; and

* Careful handling of agricultural products so as to maintain the organic
integrity and vital qualities of the product at all stages;

The use of synthetic pesticides and herbicides, mineral fertilizers, synthetic
preservatives, pharmaceutical products, genetically modified organisms (GMOs),
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sewage sludge and irradiation are not permitted. Only organic practices that
encourage soil biological activity and nutrient recycling are allowed and these
include the use of crop rotations and strip cropping; green manuring and organic
fertilization (animal manure, compost, crop residues); and minimum or zero tillage.

Properly managed organic agriculture reduces or eliminates water pollution
and helps conserve water and soil on the farm. The impact of organic agriculture in
achieving environmental sustainability has induced policy-makers in Europe to
enact agro-environmental policies and other measures to encourage organic
agriculture. For example, countries like France and Germany encourage and
subsidize farmers to use organic techniques in order to alleviate nitrate
contamination in groundwater®>

Land resources in the ESCWA region4

Countries of the ESCWA region are located in the arid or semi-arid part of
Western Asia and northern Africa where desertification and land degradation are
major problems. These countries have limited agricultural resource endowment,
particularly land and water, and fragile ecological systems characterized by a
delicate balance between the climate, water, soil, vegetation and biodiversity. As
such, these countries are very much prone to frequent droughts and rapid
degradation and depletion of their natural resource base. The delicate ecological
system of the region is threatened by human activities related to agriculture such as
deforestation, over-grazing, inadequate production techniques, over-utilization of
chemicals, over-exploitation of water resources, etc. but also by other economic
activities such as urbanization, transportation and industrialization among others.

The land suitable for agricultural activities in the ESCWA region — comprising
arable, permanent crops and pasture land — amounts to some 43 million hectares or
around 10% of total land®. The main agricultural areas are the Nile valley, the
alluvial plains of the Tigris and Euphrates, the Orontes valley, the Bekaa valley, the
valley of the Jordan River, the wheat arc of Syria, the Batinah and Tihama coastal
plains and the highlands across Saudi Arabia and Yemen. Other cultivated areas are
mostly patches of fertile land scattered in the region among which are the southwest
region of Saudi Arabia and various oasis and stretches of land, which in most cases

2 See footnote 1 above.

FAOQ. 2003. World agriculture: towards 2015/2030. An FAO Perspective. FAO, Rome?
(http://www.fao.org/DOCREP/005/Y4252E/Y4252E00.HTM)

4 The ESCWA Region is composed of 13 countries which are: Bahrain, Egypt, Irag, Jordan, Kuwait, Lebanon,
Oman, the Palestinian Territories, Qatar, Saudi Arabia, Syria, United Arab Emirates and Yemen.

5 Computed using FAOSTAT data (http://apps.fao.org/page/collections).
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support marginal cultivation and grazing. More than half of the agricultural land is
composed of pastureland, which would be rapidly degraded if subjected to intensive
cultivation. Over the last two decades, the size of the agricultural land in the
ESCWA region has marginally increased indicating that the scope for colonizing
new land is limited unless ambitious and costly schemes such as those of the
Southern Valley and Northern Sinai of Egypt are undertaken.

With limited and evenly distributed rainfall, most countries of the region rely
on irrigation for optimal agriculture production. Total irrigated land for the ESCWA
region amounts to 10.5 million hectares, which represents about 30% of the
agricultural land. Only the Nile valley is fully irrigated. Other major agricultural
areas suffer from a lack of adequate investments; a problem, which is worsened by a
lack of adequate water sharing agreement among riparian countries. In the region,
agricultural production is heavily dependant on groundwater resources and in
several areas the uncontrolled exploitation of the resource is sinking the water table
below sea level. The resulting seawater intrusion is causing irreversible damages to
the land by salinization. This is the case, for example, in areas of the Tihama and
Batinah costal plains to name but a few.

Land degradation: overview and causes :

Soil degradation is the change induced by the decrease of the soils’ potential
for productive use. It takes a number of forms such as the depletion of nutrients,
salinization or agrochemical pollution. Land degradation normally results in a
reduced productive capacity of the land, which in turn leads to reduced yields due to
a lack or insufficiency of water available for plant growth and soil nutrients or
decreased efficiency of added nutrients. Consequently, more external inputs are
required in order to maintain the level of yields at their current levels or
alternatively the land is temporarily or permanently abandoned or planted with
lower-value crops that demand fewer nutrients. Land degradation has also other
negative effects such as the contamination of drinking water by agrochemicals and
the loss of biodiversity.

Land degradation is caused amongst other factors by soil erosion, the over-use
of chemicals and the clearance of the vegetative cover for farming or its degradation
as a result of overgrazing. Thus, improper land use and poor land management
techniques are the most important factors leading to soil degradation. However,
there are also other indirect contributing factors such as the deteriorating economic
conditions of farmers and agricultural policies, which discourage farmers from
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adopting improved management procedures or deny them access to markets for
their produce®.

Land degradation has dramatic effects in certain areas of the ESCWA region.
For example, nutrient depletion is a major problem in the Nile valley as a result of
reduced silt deposits. Salinization is a major threat in the Tigris and Euphrates River
basins, the Nile delta, most coastal plains and strip of land and some other places.
Agrochemical pollution is a critical problem in cotton-producing areas of Egypt and
in areas of the Occupied Palestinian Territories. Soil erosion is a serious threat to
continued agricultural production on various sloping lands of the region such as
Yemen, Irag and others and wind erosion is a problem in areas where rangelands are
converted to grain production. Vegetative degradation of rangelands is accelerating
as a result of overgrazing and the clearance of the vegetative cover in various areas.

* Land degradation in the region is mainly caused by"?:

* Sand encroachment, mobile dunes, shoreline erosion and seawater inflow,
which prompt its failure;

* Wind and water erosion which deplete soil nutrients by washing off the
fertile top-soil,

* Agricultural chemicals, industrial wastes and seepage of sewage water
which pollute land and water resources;

* Depletion of water resources through irrigation and withdrawal for
municipal use which lead to the lowering of water tables and consequent
salt intrusion;

* Improper drainage, which allows the formation of shallow water tables
leading also to salinization and degradation of the land;

* Unsustainable agricultural practices such as intensive cultivation, clearing
the vegetative cover and leaving the land barren which favor top-soil
erosion; and

6 The World Bank cites the following examples as policies contributing to land degradation: commodity-based
subsidies, controlled (fixed) prices on agricultural products and taxation policies that encourage the use of
marginal land (http://Inweb18.worldbank.org/ESSD/essdext.nsf/).

7 UNCCD. 2001. Summaries of report submitted by affected Asian country parties. Conference of the Parties, 4™
session, Ad-hoc Working Group, Inter-sessional meeting, ICCD/COP(4)/AHWG/2/Add. 1,2 and 3, Bonn,
Germany.

8 UNCCD. 1999. Implementation of the convention. Review of reports on implementation of affected African country
parties, including on the participatory process and on experiences gained and results achieved in the preparation
and implementation of national action programmes. Addendum: Compilation of summaries as presented in the
national reports submitted by African country parties. Conference of the parties, Third session,
ICCD/COP(3)/5/Add.2 (B), Recife, Brazil.
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* Qvergrazing, deforestation and lack of proper conservation practices, which
prompt the loss of plant cover and genetic resources.

Alleviating land degradation through the adoption of organic agriculture

In general, degraded land can be rehabilitated in a cost-effective manner
through improved land management practices, which include covering the soil with
organic matter, ensuring proper fertilization, encouraging crop rotations and
practicing good irrigation. However, severely degraded land is generally not cost-
effective to rehabilitate.

Farmers practicing organic agriculture add to their soils organic fertilizers and
rely on organic systems such as agro-forestry and mulching to permanently cover
their land. They cultivate legumes, green manure and deep-rooting plants in multi-
annual rotation systems and bury manure generated from organic livestock rearing.
They incorporate in their farming practices other required organic materials and rely
on cultural practices, mechanical means and mulching to control weeds.

As such, organic agriculture enhances the quality of the land. For example,
organic fertilizers have the capability to remediate degraded land and problematic
soils. Organically-managed soils have a high potential to counter soil degradation as
they become more resilient to both water stress and nutrient loss. The water and
nutrient retention capacity is increased as a result of the high level of organic matter
introduced in the soil and the organic permanent soil cover used. The activity of soil
microorganisms is reinvigorated, thus, leading to a more stable soil structure while
the high moisture retention capacity reduces the amount of water needed for
irrigation.

Although the exact impact of organic agriculture in combating desertification
has not been substantiated, several practical examples of organic systems in arid
areas show that it substantially improves the quality of the soil and help make
degraded lands productive again. As noted by the FAQ®, in a biodynamic farm
established on desert land in Egypt, the desert sand was converted into fertile soil
capable of supporting livestock through the use of organic and biodynamic
agricultural methods including composting, mulching and cover cropping.

Organic agriculture also helps create suitable microclimates in dry areas. This
Is obtained by using agroforestry, a practice, which generates other benefits
including soil moisture retention and erosion control. Organic agriculture is,
therefore, an efficient medium to successfully counter soil erosion, as soil covering

9 See footnote 2 above.
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is an intrinsic part of the system. This is a sharp contrast to conventional agriculture,
which works wonder on flat and bare soils. In arid and tropical areas, the latter are
easily degraded due to the use of manufactured chemicals (herbicides, etc.) and the
destruction of the vegetative cover.

Organic agriculture has also been shown to effectively counter salinization
problems. FAO? reports that in Brazil, agricultural production on a farm located in
an area severely affected by salinization due to improper irrigation techniques was
fast declining as a result of the use of salinated water from nearby rivers; water,
which was causing further salinization. Since (due to the prevailing arid conditions),
Irrigation was a necessary prerequisite to crop production, it was decided to restrict
water use for irrigation purposes to rain water collected in appropriate basins. The
system resulted in two positive outcomes. First, there was a reduction in the
depletion of water resources, and second, there was a reduction in the levels of
salinization of soils. An added benefit was that the application of organic fertilizers
(composted manure) increased the organic content of the soil and thereby the soil
nutrients level. It also acted as a sponge, which improved the soil’s moisture
retention capacity. The increase in moisture retention reduced further the need for
supplemental irrigation.

Thus, organic agriculture provides a wide range of environmental goods and
services.

Organic matter content is usually higher in organically-managed soils,
suggesting higher fertility and stability of organic soils as well as improved
moisture retention capacity (which therefore reduce the risk of erosion and
desertification);

Organically-farmed soils have significantly higher biological activity and a
higher total mass of micro-organisms, helping for a more rapid nutrients recycling
and improved soil structure. While the proportion of soluble nutrient fractions is
lower on organically managed soils, there is no decrease in organic yields since
higher biological activity and higher fungus colonization counteract nutrient
deficiency;

Organic agriculture poses no risk of pollution or further salinization as
synthetic products (fertilizers, pesticides and herbicides) are prohibited; and
Chemicals leaching rates per hectare are reduced to their minimum in organic
systems compared to conventional systems.

10 See footnote 2 above.
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Policy challenge and recommendations :

In general, countries of the region have implemented and are continuing to
implement programs aimed at alleviating the problem of land degradation. In most
cases, these programs were in line with various initiatives to improve the use and
conservation of the world’s natural resource base and preserve a healthy
environment, which were adopted at the international level. These include the three
UN Conventions resulting from the Rio Summit —Combating Desertification,
Slowing Climate Change, and Preserving Bio-diversity — which have helped direct
the global attention to soil fertility deterioration and productivity decline as the most
serious factors contributing to environmental degradation. However, a lot remains
to be done if the livelihood of farmers is to be improved significantly and the local
biodiversity and fragile ecosystem are to be preserved. To achieve this in a
sustainable manner, opportunities being offered by organic agriculture will have to
be looked upon more carefully for possible inclusion into policy objectives.

However, even though the utilization of organic agriculture seems a promising
alternative in arid areas, there is a range of constraints to adopting the system or
even individual techniques. These include among others lack of knowledge, lack of
organic materials, insecurity of land tenure, the perception that organic agriculture
Is old fashioned and the fact that most countries are still viewing chemical-based
farming as the best alternative to achieve self-sufficiency. In this regard, the
promotion of organic agriculture in countries or areas experiencing severe land
degradation and desertification would be a first key step to showcase how the
system could help bring unproductive land back to production.

The complex challenge of preventing and rehabilitating degraded land requires
technical, political and social mobilization to ensure the implementation of
improved land management practices in a cost effective and sustainable manner.
That requires a high level of sustained commitment by governments to address and
resolve important issues. Governments should, for example, promote a favorable
policy environment, provide incentives and encourage and facilitate the active
participation of farmers and their organizations in such programs. Historical and
socioeconomic evidence show that farmers usually respond actively to degradation
by modifying their farming systems or practices. Thus, an effective response to land
degradation calls for improving the incentives provided to farmers to encourage
them to care for their land and improving their access to the knowledge and inputs
required for proper care.
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Countries of the region are at different stages of adopting organic agriculture.
On one hand, there are countries like Lebanon, which have no official support
program and backing to promote it, and on the other hand, there are countries like
Egypt, which are well advanced in the adoption and utilization of this technique and
are already reaping the benefits. However, even in these advanced countries, the
challenge for the widespread utilization of organic agriculture to alleviate and
reverse land degradation is a daunting one as, to cite one impediment, current
European regulation put a very low limit on manure that can be incorporated per
unit of land while most of the sandy soils of the region are extremely poor in
organic matter.

In order to promote the reversal of land degradation and the adoption of
organic agriculture, the following policy actions are worth considering:

* Increase research and technology development for land management and
organic agriculture;

* Improve the dissemination of information and knowledge on the above,
through widely linked, user-friendly information systems for farmers;

* Promote land-improving investments that rely on organic systems such as
increasing soil organic matter in the soil and agroforestry through the
provision of technical assistance and new financing arrangements suitable
to low-income farmers;

* Encourage long-term land improvements by securing property rights and
rights of access to natural resources;

* Develop planning systems for sustainable land use and organic agriculture
that involve key user groups;

* Improve the economic environment of farmers by developing market
infrastructure, correcting distorted price incentives, and encouraging rural
income growth and diversification;

* For marginal regions, encourage more public investment in infrastructure,
social services, and agricultural support services.
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The role of ESCWA :

In support of the WEHAB?! initiative — a framework for action on agriculture
—and in response to the Millennium Development Goals*? and the WSSD?® Plan of
Implementation, activities of ESCWA in the field of sustainable agriculture and
rural development will focus on enhancing agricultural productivity by promoting
the efficient and rational use of land and water resources in the region.

The sustainable agriculture and rural development team will endeavor to
enhance the capacity of member countries in formulating and applying policy
measures, tools and techniques to improve the efficient and rational use of the
scarce resources in agriculture, particularly land and water.

The strategy to be used will involve improving the state of knowledge on land
degradation status, impacts, causes and remedies in order to meet current and future
agricultural productivity goals to satisfy the needs of rural communities. As such,
efforts will be geared towards:

* Reviewing and assessing achievements at national and regional level,

* ldentifying and compiling important data and findings on the various
measures and techniques that are of interest to the region;

* Analyzing and prioritizing the above-mentioned measures and techniques
for their effective integration in national and regional plans of actions;

* ldentifying practical steps that could be followed to achieve the above; and

* Setting-up a framework for the establishment of databases at national and
regional levels based on unified and standard indicators that would allow an
evaluation and comparison of achievements.

To achieve this, a platform would be provided to encourage discussions and
the exchange of information and experiences in order to build a regional consensus

11 The Water, Energy, Health, Agriculture and Biodiversity and ecosystem management (WEHAB)
initiative was proposed by the UN Secretary General as a contribution to the preparation for the
WSSDD, UN-DESA, 2002.

12 Millennium Development Goals (MDGs) Goal 1 “Eradicate extreme poverty and hunger” and Goal 7
“Ensure environmental sustainability” (Road map towards the implementation of the United Nations
Millennium Declaration, document A/56/326, pp 19-20 and pp. 33-35).

13 World Summit on Sustainable Development (WSSD) — Plan of Implementation sections on “Poverty
eradication;” “Protecting and managing the resource base of economic and social development;”
“Sustainable Development in the West Asia Region.”
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on the above issues. The platform would also allow to review the issues involved
and the options available and to identify appropriate mechanisms to integrate them
in national and regional initiatives. Comprehensive reports on arresting and
reversing land degradation to ensure increased agricultural productivity in the
region would be produced and disseminated to member countries.
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Introduction :

Cucumber is widely and intensively cultivated under plastic shelter conditions
in the Sultanate of Oman. This practice of mono-culture results in pests and
diseases build up. Unless a sound approach is followed in handling the pest
problems, pests can rapidly destroy a crop and therefore, necessitates control
measures. Among the most commonly and widely used control measures is
chemical control. Unilateral approach of using conventional insecticides has led to
many problems such as pests developing resistance, pesticide residues,
environmental pollution, health hazards, adverse affect on many beneficial
organisms etc. It is therefore, necessary to explore suitable alternate methods as
components of integrated protection management (IPM) strategy, utilizing cultural,
mechanical and biological control methods and the use of bio-rational pesticides
which give an economically viable and sustainable protection system.

Practically little work has been done in Oman on the IPM of crops cultivated
under plastic shelter. It is therefore, felt necessary to conduct some experiments to
gather information which will be helpful in developing a rational suitable
management strategy to solve pest problems. In the present study attempts were
made to study the effectiveness of certain mechanical methods and the use of
certain eco-friendly pesticides such as neem products, tobacco extracts and
insecticide soap and certain natural enemies which include parasitoids, predators
and entomo-pathogenic fungi.

Materials And Methods :

Cucumber was grown in plastic shelter at Agriculture Research Center,
Rumais, during the year 2001 and 2002.

Description of the plastic shelter : The plastic shelter (size 40 m x 9 m) is
tunnel like, made of plastic and supported by metallic frame. On one side it is
provided with a large cooling pad, over which water is circulating to cool the air. At
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the other end of the plastic shelter two heavy duty large size exhaust fans are fixed
to circulate air in the plastic shelter. The cooling pad from out side is covered with
a fine nylon mesh which allows the air to circulate, but do not allow the insects to
pass through it. At the door of the plastic shelter from out side there is a room like
structure made of metallic frame and nylon mesh. It is provided with a door for
entrance in to the room which in turn leads to the plastic shelter, thus providing a
buffer space between the out side and the plastic shelter. The exhaust fans are with
in this room. This room prevents to a greater extent the entry of insects in to the
plastic shelter.

Nursery : Seeds of cucumber (cultivar : Printo F1) were sown as nursery in
Jiffy-7 pots under agril cover to fully protect them against insects and mites.

Transplantation in plastic shelter : When the seedlings were 10-12 days old,
they were transplanted in the plastic shelter in five double rows, each row consisting
of 146 plants with a total of 730 plants. The space between the rows was 1.5 m and
between plants was 50 cm. Irrigation was given daily for 10 to 15 minutes by
double pipe lines drip system. The whole plastic shelter was divided into three
blocks. Each block consists of 5 sub rows of length 12 m. The soil was covered with
black plastic mulch. The crop was grown following the recommended horticultural
practices.

A separate experiment was done in another similar plastic shelter, when aphid
infestation was seen, to test certain eco-friendly materials for their efficacy against
aphid Aphis gossypii. The materials include commercially available neem
(Azadirachta indica) products (Neemosan and Neemplus), plant extracts [tobacco
(Nocotiana tabacum), garlic (Allium sativum) and rhizome powder of turmeric
(Cucuma longa)], entomo-pathogenic fungi (Verticillium lecanii), Sulphur 80WP
and insecticide soap (Savona). These materials were evaluated two times each at a
particular dose (Table 4). For this ten selected aphid infested plants were sprayed
with each of the materials listed above. An untreated control was also included in
the treatments where only water emulsified with liquid soap was sprayed. Four
days after treatment, one leaf from each plant was plucked and taken to the
laboratory to count the number of dead and alive aphids and to know the per cent
kill of aphid. The experiment was done twice and the pooled average was
calculated.

Observation methods :

The plants were under observations from the beginning of the experiment for
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the attack of any insect, mite or disease. Leaf miner observations were recorded by
counting the number of leaves with the symptoms of leaf miner infestation. The
leaves were plucked and thrown out. For whitefly 10 leaves at random were
observed carefully in each block by looking on the under surface of the leaves and
the number of adult whiteflies sitting on the leaves were counted. The intensity of
aphid infestation was recorded on a 0-5 scale based on the damage symptoms,
where 0 = Healthy, 1 = infestation low (few aphids on 1-2 leaves), 2 = infestation
moderate (many aphids on 1-2 leaves, leaves start yellowing), 3 = infestation high
(many aphids on 3-4 leaves, leaves yellowing), 4 = infestation severe (many aphids
on 5-6 leaves, curling of terminal leaves, leaves yellowing) and 5 = plant
completely killed.

For thrips, five leaves / block were observed carefully and the number of
adult thrips sitting on the leaves were counted. Mite infestation was recorded on
five leaves collected at random from each block. The leaves were taken to
laboratory where on each leaf a circle of 2 cm diameter was marked and the
number of mites present in the circle were counted under microscope.

Powdery mildew : For powdery mildew observations, five plants at random
were selected from each block and all the healthy and infected leaves of the plants
were counted. Based on this the per cent infected leaves were calculated. Attempts
were also made to observe all the plants in each block and record the number of
healthy and diseased plants so as to know the per cent infected plants.

Control methods :

A package of control practices was adopted on need base for the pests under
study. For leaf miner plucking of the infested leaves was done at regular intervals.
Once the whitefly is seen, Yellow sticky traps (YSTs) of size 30 x 21cm, were
installed at the rate of three YSTs per block for mass trapping of whitefly. At higher
population levels, insecticide soap (Savona) was sprayed at the rate of 100 ml per
10 liter water. Tobacco extract was sprayed for the control of aphids and thrips. It
was prepared by sipping 50 g dry tobacco leaves per liter water for 24 - 48 hours.
The extract was filtered through fine muslin cloth or Agril and the stock solution is
diluted with water in the ratio of 1:2. To the final spray solution, liquid soap was
added @ 0.5 ml / liter as emulsifying agent. Sulphur 80 WP @ 20 g/ 10 liter water
was sprayed against mite and powdery mildew.

Biological control: Attempts were made to release Eretmocerus eremicus
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(Eretmocal E -one bottle containing 3000 parasitised scales) for the control of
whitefly, Amblyseius californicus (Amblymyt - six bottles of predatory mite) for
the control of mites Tetranychus sp., Dacnusa sibirica & Diglyphus isaea
(Dacdymin - one bottle of 250 adults) for the control of leaf miner, Macrolophus
calignosus  (generalist predator - nine packs of 250 predatory bugs) against
whitefly nymphs. And a lady bird beetle "Hippophid (Hippodamia convergens) in
two packs of 5000 beetles each) for the control of aphid.

Data analysis :
The data were subjected to CRD analysis.
Results And Discussion :

1. leaf miner infestation :

In the experiment-l, conducted in the year 2001 (Nov-2001 sowing), the
infestation of leaf miner was high in the beginning of the experiment. It was 73.0
leaves/block at 10 days after transplantation (DAT). However, due to regular
plucking and destroying infested leaves, many of the leaf miner larvae were
removed. As a result the number of infested leaves started decreasing. It reached to
34.6 leaves/block at 15 DAT (Table 1). It further decreased significantly to 10
infested leaves/ block at 45 DAT. Since thinning of leaves is a part of cultural
practice it will not effect the normal growth of the plants. It further indicates that the
weather conditions during this crop period seems to be very congenial for the insect
to infest the crop, but the mechanical method of plucking the infested leaves was
very effective. It greatly reduce the pest population. Due to plucking of infested
leaves the infestation of leaf miner was reduced by 86.3% (Table 3).

In the Experiment Il, conducted in the year 2002 (July 2002 sowing) the
infestation of leaf miner was very less from the beginning. It was 2.67 infested
leaves at 15 DAT, but due to regular plucking it significantly reduced to 0.33
infested leaves/block at 35 DAT. This mechanical method of control has eliminated
the pest from the plastic shelter as there was no fresh infestation seen from 40 DAT

on wards (Table 2). The high temperatures in July- September seems not to favour
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the increase of the leaf miner infestation. Due to plucking of infested leaves the
infestation of leaf miner was reduced by 87.6% (Table 3).

2. Whitefly infestation :

The population of whitefly was low in Experiment I, ranging from 1.8
adults/leaf at 15 DAT to 0.21 at 50 DAT. The population remained fluctuating at
lower levels through out the cropping period. This can be attributed to mass
trapping of the whitefly due to large number of YSTs (3 traps / block) and this
mechanical method of control was found effective under plastic shelter conditions.
In the year 2002, the whitefly population (0.61whitefly adults / leaf) was first seen
at 15 DAT. Immediately YSTs were installed. There was some decrease in the
population of whitefly at 20 DAT but then it started increasing and reached to 10.03
whitelfy adults/leaf. This suggest that probably the condition of the plastic shelter
become highly congenial and the whitefly population exploded. To check the
population of whitefly , insecticide soap (Savona) @ 10 ml/liter water was sprayed
using high volume air com-pressure sprayer. It then reduced to 3.76 whitefly adults
/ leaf. Though there was slight increase in the population but since the crop was
entering into its last phase, no more spraying was done. The reduction in the
number of adult whitefly / leaf was 84.7% during Experiment | and 62.5% in
Experiment 11 (Table 3). Similar was the finding of Walker et al (1994), considering
soaps and fatty acids as noval insecticides. Briggs et al (1996) also reported the
usefulness of laundry soap against insect pests. Liu and Stansly (2000) found that
insecticide soap (New Day dish detergent) at 2.0 ml/liter caused 95% mortality of
whitefly (Bemisia argentifolii) comparable to M-Pede another insecticide soap at 10
fold greater concentration.

3. Thrip infestation :

Thrip is not seen as a regular pest of cucumber in plastic shelter. It was not
seen during Experiment I. However during Experiment Il it was 3.84 adult thrips /
leaf at 30 DAT. Spraying of tobacco extract has effectively controlled the pest. The
population started decreasing and reached to 0.07 adult thrips / leaf at 50 DAT.
Thrip was not seen after 55 DAT on wards (Table 2).

4. Aphid infestation :
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It is interesting that the aphid infestation was seen only during Experiment I. It
came in plastic shelter, late in the season and was recorded first at 60 DAT. The
average infestation grade (on a 0-5 scale) then was 0.09. It started increasing and
reached to 1.43 grade at 75 DAT. (Table 1). Spraying of tobacco extract has
reduced the infestation grade to 0.63. Kulat et al (1997) while studying the efficacy
of certain plant extracts mentioned that the aqueous extract of tobacco (2%) gave
similar level of control of aphid compared to endosulfan (0.06%) and
monocrotophos (0.05%).

5. Mite infestation :

Mite was seen attacking the crop in both the experiments. In the present study
it is always expressed as number of mites per leaf on circle of 2 cm diameter. In
Experiment I it was first seen at 55 DAT when the count was 2.5 mites / leaf. It then
started increasing very fast and reached to a maximum of 2.6 mites / leaf. Spraying
of sulphur 80WP @2 gm / liter water has effectively controlled the mite population
and reduced it to 0.82 mite / leaf (Table 1). The reduction was 96.4 % (Table 3). In
the Experiment Il, the infestation was seen at early crop stage (25DAT) being
2.3mites / leaf. Spraying Sulphur 80 WP has reduced the population to 0.76 mites /
leaf. But the population again started building up and reached to 13.98 mites / leaf
(Table 2). A second spraying of sulphur was done which reduced the population of
mite to 1.04 mites / leaf (Table 2). The population was reduced by 92.6 % (Table 3).
The present findings are in agreement with the report of Auger et al, 1999. They
tested the effects of acaricide [Thiovit (sulphur 80 %)] against Tetranychus urticae).

To have a comparison of the infestation levels of the five major pests of
cucumber between the two years, the data of the two years are depicted pest vise
(Figure 1a to 1e). It is evident from the figure that the leaf miner infestation was low
in Experiment Il (2002) and high in Experiement | conducted in the year 2001 (Fig.
1a). The high levels of infestations in Experiment | can be attributed to the winter
conditions in Oman which are highly congenial for the leaf miner to build up its
population.

Whitefly infestation is seen in both the years, though it was fluctuating at
lower levels in Experiment I. On the contrary it was quite high in the year 2002
(Fig. 1b). Whitefly was effectively controlled by spraying insecticide soap. Thrips is
not a regular pest. Its infestation is seen only in the year 2002 (Fig. 1c) and was
effectively controlled by spraying tobacco extract.

Aphid is seen only in Experiment | (Fig. 1d) during winter months (November
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— February). Since the crop of 2001 was sown in November, the conditions are
highly congenial for the pest to build up its population. Mite infestation is seen in
both the year experiments (Fig. 1le). This suggest that mite is a threat to the
cucumber through out the year and warrants plant protection measures. It was
effectively controlled by Sulphur 80 WP.

A comparison of the performance of control strategies adopted against leaf
miner, whitefly, thrips, aphid and mite are depeicted in Figure 2. It is evident that
the strategies adopted for mite and leaf miner were consistantly effective in both the
experiments followed by whitefly. The reductions were 96.4 to 92.6, 96.3 to 87.6
and 84.7 to 62.5 with average per cent reduction of 94.5, 87.0 and 73.6 in case of
mite, leaf miner and whitefly, respectively. The reduction in case of aphid was 55.9
%, suggesting that it should be supplemented with some other components of IPM
strategy.

Biological control : All the natural enemies mentioned above were released
on cucumber against whitefly, leaf miner, aphid and mite. It is Observed that at 20
days after released only 7.6 % of the whitefly nymphs/ pupae were parasitised by
Eretmocerus eremicus. Rest of the biological control agents could not survive. This
Is probably due to high summer temperatures.

The results of evaluation of certain eco-friendly materials viz., neem products
(Neemosan and Neemplus), plant extracts (tobacco, garlic and turmeric), an
entomo-pathogenic fungi (Verticillium lecanii), Sulphur 80WP and insecticide soap
(Savona) are presented in Table 4. It is evident from the table that tobacco leaf
extract was very effective (86.12%) in killing aphids followed by Savona (71.52%).
Albert and Merz (1995) are of the openion that it is difficult to control Aphis
gossypii. However, they found that potassium soap (Neudosan) has given good
control of the aphid and is being more compatible with cucumber. The Verticillium
lacanii was effective (71.36% kill) in Test | but has shown only 37.05% kill in Test
I1. The exact reason for this is not known. However, the variation in the result may
be due to the temperature and relative humidity conditions at the time of spray.
Kazda (1994) in a laboratory experiment got a maximum effectiveness of 45% on
Aphis fabae which is attributed to the R.H. conditions at the time of experiment.
Miranpuri and Khachatouri (1995) did similar studies with a starin of V. lacanii
(ATCC 46578) got 90-100% mortality of aphid (Acyrthosiphon macrosiphum).

The average mortality with Neemosan in the present experiment was 64.18%.
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Similar effect of neem products (Neknool and Neemguard) was reported by Chitra
et al, 1997 against cotton aphid Aphis gossypii. Kaadeh at al (2001) also reported
the effectiveness of NeemAzal another neem product against aphid on cucumber.
Upadhyay and Mishra (1999) are of the openion that all neem preperations reduce
aphis gossypii populations. Neemplus another neem product was less effective
against aphid in the present studies. It may be attributed to the formulation of the
product. Garlic was found less effective against aphid in the present work. The
ineffectiveness of garlic was also reported by Rohde et al (1994) . Their report was
againt an insect called forest chaffer. On the contrary Zehnder et al (1997) found
that garlic barrier gave better control of cabbage worms than Karate (Lambda —
cyhalothrin), a synthetic insecticide. Chitra et al (1997) also reported that Allitin (a
garlic extract) was fairly effective against aphid Aphis gossypii. Rhizome powder of
turmeric and Sulphur 80 WP were found least effective against aphid in the present
studies (Table 4). On the contrary Shivanna et al (1994) though reported the
effectiveness of termeric but only moderately that to at a high dose of 2.5 g/50 seeds
of red gram against pulse beetle Callosobruchus chinensis.

6. Powdery mildew infection :

The results on the powdery mildew infection are presented in Table 5. It is
evident from the table that 51.4 per cent of the plants in the plastic shelter were
infected by the fungus indicating that the disease has spread to almost half of the
plant population. Observations as recorded on leaf basis indicate that 23.6 % of the
leaves were having symptoms of powdery mildew. The fungus of cucurbits has high
potence to develop resistance and has developed resistnce to Benlate (benomyl),
Topsin M (thiophanate methyl) and Bayleton (triadimefan) in a short period of time
as reported by Margaret McGrath (2000). In the present studies it was effectively
controlled by spraying Sulphur 80WP @ 2 g / liter water. With in one week the
infection was reduced t012.9%.

The present studies encourage the use of organic insecticides as they are
relatively safe. Briggs et al (1996) considered that organic insecticides though not as
effective as synthetic, but still useful for vegetable insect control for home
gardeners and commercial producers who want to avoid synthetic chemical residues
and accept some damage.
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Infestation of certain major pests of cucumber at different

Tabe(1)

days after transplantation in green house during 2001
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Pest

Infestation level of the particular pest at days after transplantation (DAT)

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

Pooled
mean

LSD
05

Leaf
miner-
number
of
infested
leaves
per row

73.0c

34.6

32.2

34.8

40.8
bc

10.0

12.6

65.8

37.96

30.5

Whitefly
number
of adult
count
per leaf

1.8
bc

0.79
ab

0.69
ab

1.37

0.79
ab

0.21

0.00

0.83

0.73

Thrips-
number
of adult
count
per leaf

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Aphid-
grade
per
plant

0.09

0.20
ab

0.70

1.43

0.63
ab

0.608

0.58

Mite-
alive
mite
count on
a leaf
portion
of 2 cm
diameter

2.50

7.93
ab

22.56b

0.82

6.755

15.41

*Figures followed by dissimilar letters are significantly different at 0.05
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Table (2)
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Infestation of certain major pests of cucumber at different days
after transplantation in plastic shelter during 2002

Pest

Infestation levels of the particular pest at days after transplantation

Pool
ed
mean

LSD
.05

10

15

20

25

30

35

40

45

50

55

60 (65 |70

Leaf
miner-
number
of
infested
leaves
per row

0.67
ab*

2.67

0.33

3.84

2.304

Whitefly
number
of adult
count per
leaf

0.61

0.43

1.72
ab

1.63
ab

1.96
ab

10.03

3.76

9.67

1.67

0.525

Thrips-
number
of adult
count per
leaf

3.84

1.00

0.83

0.11

0.07

1.17

1.031

Aphid-
grade per
plant

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

00 |00 |00

0.0

Mite-
alive mite
count on
a leaf
portion of
2 cm
diameter

231

0.76

3.42

4.07

13.9
8b

1.04

0.27

1.02

2.98

4.115
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Table (3)
Effect of certain management practices in controlling
major pests of cucumber in plastic shelter

Dosa Experiment in 2001 Experiment in 2002
S. Pest Control ge Observa- | Pre- | Post % Pre- | Post %
N method Gm tion treat. | treat. | Reduc- | treat. | treat. | Reduc-
0 or | methods | Obs. | Obs. tion Obs. | Obs. tion
ml/
liter
water
Leaf miner Plucking of infested
1 | Liriomyza infested leaves/ 73.0 10.0 86.30 2.67 0.33 87.64
trifolii leaves row
Whitefy YST/
Bemisia Spraying of Adults
2 | tabacci insecticide 10 count per | 1.37 0.21 84.67 10.03 | 3.76 62.51
soap leaf
(Savona)
Thrips Spraying of Adults
3 | Thrips tobacco 50 count per | --- 3.84 1.00 73.96
tabacci decoction leaf
Aphid Aphis | Spraying of Average
4 | gossypii tobacco 50 grade per | 1.43 | 0.63 [ 55.94
decoction plant
Mite Spraying of Adult
Tetranychus | Sulphur and
5 | sp. 80 WP 2 nymphs | 22.56 | 0.82 96.37 13.98 | 1.04 92.56
count per
leaf

— @
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Table (4)

Efficacy of certain eco- friendly materials against aphids
Aphis gossypii on cucumber in plastic shelter.
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S Dosage % kill in Average

Nlo Treatment gorml/ Test Test %
' lit water I I kill

0.0 0.0 0.0

1 | Control | - (0.0) (0.0) (0.0)

7710 95.13 86.12

2 | Tobacco extract 50 61.41) | 77.21)| (69.31)a

. 10.43 60.95 35.69

3 | Garlic extract 250 (18.81) | (51.35)| (35.08)d

64.18

4 | Neemosan 10 (55()95%; (5%8633 (53.29)

' ' abc

35.12 66.69 50.91

5 | Neemplus 1071 (36:33) | (54.76) | (45.55) be

54.19

6 | Verticillium lecanii 25 (3377407% (577163;§ (47.57)

' ' bcd

0.38 0.38 0.38

7 | Sulphur 80WP 2 (353) | (3.53) (3.53) e

. 5.33 14.15 9.74

8 | Termeric extract 4 1331) | 214)| @7.73)e

9 | Insecticide soap (Savona) 20 (5622'255 (6830'7593 (58 0721)'2§

Figures in the parentheses are the angular transformed values.
Figures followed by dissimilar letters are significantly different.

Table (5)

Effect of spraying Sulphur 80WP in controlling powdery mildew
on cucumber under plastic shelter conditions.

% infected plants Pooled Pooled
S| ob . in block o % infected leaves in block | average
N servations average % %
o taken infected infected
' A B C plants A B C leaves
1 | Before 58.31 23.61
4462 | 43.42 | 82.56 16.01 | 15.00| 39.82
treatment (51.31) NS (27.47)b
2 | After 53.18 12.94
44.04 | 42.84 | 72.66 14.22 4.61| 19.99
treatment (46.86)NS (18.06)a

Figures in parentheses are angular transformed values.
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Figures followed by dissimilar letters are significantly different at 0.05.

No. of leaf miner infested leaves / row

Fig.1(a)

—e— 2001
—8— 2002

Leaf miner

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Days after transplating

Number of adult whiteflies / leaf

B P
o N
L

Whitefly
8 4
6 4
4 4
2 4
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10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Fig.1(b) Days After Transplanting

Number of adult Thrip per leaf

Fig.1(c)
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Figure 1. Levels of infestation of certain cucumber pests
in the experiment during the year 2001 -2002
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100 7
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80 1
701
60 1
50 1
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301
20 1
101

% Reduction

0+ 0 Exp.1
Leaf miner  Whitefly Thrip Aphid Mite W Exp.2
Pests O Average

Figure 2. Effect of the various treatments on the per cent reduction
of certain pests of cucumber in plastic Shelter

Conclusions :

A double door to the plastic shelter and covering of cooling pads with very
fine mesh can greatly reduce the access of pest. Leaf miner infestation can
effectively be controlled by regular plucking of infested leaves. Use of yellow
sticky traps can control whitefly at low population levels but at higher population
levels, insecticide soap is to be sprayed to reduce the pest population. Thrips and
aphids were effectively controlled by spraying tobacco extract. Sulphur 80WP was
found very effective in controlling mite. It was also found effective in limiting the
spread of powdery mildew (Spherotheca fulginea). Parasitoids and predators could
not survive during the peak summer temperatures.
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A New technique for Soil Treatment in Organic
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Strawberry Nurseries Instead
of Methyl Bromide

By
Tawfik H. abd EI-Moity and Maisa Lotfy Abd EI-Moniem
Central Lab of Organic Agriculture
Agriculture Research Center
Giza, Egypt

Introduction :

Strawberries, is considered as the most expensive vegetable crop. One hectare
may cost about 10.000 U.S Dollars if fresh strawberries seedlings are used. In return
it yields about 35 tons of fruits with value about at least 20,000 U.S dollars. For this
high investment and high return, farmers are used to use high amounts of high toxic
chemicals to protect their investments. Methyl bromide (M.B) is one of these toxic
chemicals which strawberry growers are used to use to disinfect their fields prior
transplanting strawberry mother plant in the nurseries. According to environmental
laws, no methyl bromide will be produced any more, consequently no M.B. will be
available within the coming years.

The aim of this work is to find out a new method to replace M.B. in nurseries
of strawberries with a biological method. This method must be effective in
controlling different pathogens and parasites as M.B. The present work used a
combination between useful bacteria, cow manure, sulfur and polyethylene sheets to
eradicate pathogens. Bullock and Ristaino (2002) reported that using composted
cotton-gin trash to control southern blight on tomatoes led to reduce the disease
incidence and also enhanced population of beneficial soil microbes. Abd-El Moity
(2001) used a combination between polyethylene mulch solarization, organic
amendments, sulfur and a group of biocontrol agents to control different diseases
and other pests including nematodes and weeds in the field. Sances and Ingham
(1999) used organic soil amendments as shredded broccoli plants alone or with high
rates of compost and VAM (Vesicular — Arbascular Mycrohizae) but as they stated
this method was not sufficient to maintain roots pathogen free season long. Sances
and Ingham (1997) used composted broccoli, spent mashroom compost or a
combination of both of them to reduce soil borne pathogens that attack strawberries
roots. Trankner (1992) reported the efficacy of compost and compost extract to
suppress damping off and some other foliar diseases. Abd El Moity et al (1982)
used a mixture of Trichoderma and some fungicide to control sclerotium
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cepivorum. According to available literature no, attempt was carried out to use
combination between cow manure, sulfur and beneficial bacteria to disinfect soil of
strawberry nurseries instead of M.B. the present work is designed to study using
group of bacteria to produce ammonia and sulfur dioxide in the soil. These gases are
trapped beneath polyethylene sheets to reach lethal concentration. This lethal
concentration was enough to destroy pathogenic microorganisms, nematodes and
seasonal weed seeds.

Materials and Methods :

This work was carried out in two Governorates ( Sharkia and Behara |,
Nubaria). The first location "Sharkia " where soil belongs to the clay type with pH
Value 7.8, whereas in the other site "Behara, Nubaria " the soil is light sandy soil
with pH value 8.3. plots of 500 m? were used in each location. Camarosa mother
plants were used. To compare this method with effect of (M.B) a nursery located at
Nubaria, Behara was treated with M.B and was cultivated with the same strawberry
variety (Camarorsa ).

The following studies were carried out :

1- Biological disinfection method : To eradicate all pathogens and parasites
in the nurseries soil , the following material were added/ha. 45 m3 of fresh
cow manure 200 kg Sulfur, 10 liters of Bacillus subtilis isolates (1ml.
contains 30 x 107 cell). Manure and sulfur were mixed with soil using
mechanical tractor. The treated soil was gently sprayed with water mixed
Bacillus subtilis bacteria. The treated soil was then covered with
Polyethylene sheets 100 u. Soil was irrigated once a week using 40 m3/ha,
to keep fermentation process in active. Polyethylene sheets were
maintained against any damage to keep all produced gase beneath
polyethylene sheets to be accumulated and lethal dose. Polyethylene
sheets were maintained for 3 weeks. Polyethylene was then removed and
soil was heavily irrigated, plowed, and then sprayed with another dose of
Bacillus subtilis ( 10 Lit./ha). Mother plants were transplanted at the rate
of 1 mother plant /1 m2.

2- Effect of Polyethylene sheets color on the efficacy of the treatment :
Two equal fields, one belong to clay soil category while the other with
sandy soil were received all the previous treatment except, the color of
Polyethylene. Each field was divided to two equal parts; one of them was
covered with hyaline sheets whereas the other half was covered with black
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sheets. After three weeks Polyethylene sheets were removed and number
of weed seeds, parasitic nematodes, pathogenic fungi and other beneficial
microorganisms were determined and compared with control (un covered
soil) treatment.

3- Effect of duration of covering with Polyethylene sheets: A heavily infested

field located at Nubaria (Behara) was covered for 12 weeks. Samples were
taken after 0, 3, 5, 8 and 12 months to study the effect of length of
covering period on the presence of viable weed seeds, parasitic nematodes
and pathogenic fungi.

4- Comparison between plants were produced in soil treated with biological

method and plants were produced in soil treated with Methyl Bromide :
Seedlings growing in the nursery treated with biological method were
compared for their characteristics e.g. percent of dry matter, size of
obtained seedlings, number of runners , number of daughter plants/runner
and percent of diseased plants with those growing in nursery treated with
M.B.

Result and discussion :

1- Biological disinfection method: (Explanation of mode of action). This

method depends on the fact that fresh cow manure + bacteria resulting
ammonia gas. in addition to, sulfur + thiobacteria gives sulfur dioxide.
These two gases accumulate beneath polyethylene sheet causing death of
germinated weed seeds, nematodes larvae and also of microorganisms. In
addition to carbon dioxid which is produced due to respiration of
microorganisms in the soil. All these gases negatively affect the all living
organisms. To get rid of these gases at the end of treatment a heavy
irrigation was applied to convert these gases to suitable beneficial salts as
the following formula explains.

Bacteri

Cowmanure —— 5 NHs3

02

5+ Bacteria ———— » SO

NH3 H20 —  » NH4O0H

—
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280, +2H0 — 5 2H,S0s 92 | 2H,50,

2NH4OH+H,SO4 ———  (NHa) SO4 + 2H,0

On the other hand to re-occupy the soil with beneficial bacteria, 10 liters of B.
subtilis isolates (each ml. contains 30 x 107 C.F.U) were sprayed/1 ha to act as
antagonistic bacteria antagonist any pathogen that may invade treated soil (Ferreira
etal 1991, Asaka and shoda, 1996 and Utkheda et al 1999.

2— Effect of polyethylene colour on the efficacy of the treatment: Data in table

(1) show that either sandy soil was covered with black or hyaline
polyethylene sheets, all weed seeds, parasitic nematodaes and pathogenic
fungi were demolished. This can be explained in the light of fact that, the
effect of theses methods mainly depends on accumulated gases and not
due to thermal effect. So, the colour of polyethylene has no effect. Data
also revealed that this treatment with this covering period has no effect on
perennial weeds ie. Bermudagrass [cynodon dectylon L.] pers. And
Nutsedge [Cyperus longus L.]. This may be due to that these weeds have
hard resting structure e.g. rhizomes and small bulbs, which can resist this
treatment. However presence of these kinds of weeds never cause any
serious problem for nurseries. In clay soil very slight diference was
noticed between hyaline and black one. This may be because the clay soil
Is more compact and it is hard for active gases to spread within this type of
soil, so the colour of polyethylene sheets play additional roles in clay soil
preventing photosynthesis in the surviving weed seedlings. As result for
this role increase in the efficacy of the treatment was noticed in controlling
either seasonal or perennial weeds, when black polyethylene was used
compared with the hyaline.

3- Effect of length of the covering period: Data in table ( 2 ) illustrate that
three weeks period was enough to get rid of all pathogenic fungi, parasitic
nematodes and seasonal weeds. A slight positive correlation between length of
covering period and efficacy of the treatment in controlling perennial weeds was

noticed.

This effect is due to the fact that long period covering may lead to

consumption of all stored nutrient substances in the rhizomes and bulbs of perennial
weeds, this continues consumption eventually leads to destruction of the resting
structure of the weeds.

—(@
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Table (1)
effect of polyethylene colour on the efficacy of treatment
expressed as number of viable living organisms /I kg of
soil, under two types of soil conditions

Type of soil

Organism Light sandy Clay

Black | Hyaline | Cont | Black | Hyaline Cont
Weed seeds 00 00 77 00 05 137
Parasitic nematods 00 00 | 2000 00 00 350
Pathogenic Fungi
X (10)5 00 00 330 00 00 190
Actinoncetes
X (10)5 2 4 118 2 2 550
Spore-bacteria
x(10)5 40 40 650 20 40 890
Non  spore-former
bacteria 0 0 400 00 00 330
x(10)5
Number of
*perennials  weed/1 12 15 15 33 38 40
m2

* perennial weeds e.g. Bermudagrass — Nutsedge.

Table (2)
Effect of length of covering period on the
efficacy of the treatment

Covering period in weeks
0 3 5 8 12

102 00 00 00 00

Weed seeds

Parasitic nematods 4500 20 00 00 00

Pathogenic Fungi
x(10)5
Perennial weeds

700 05 00 00 00

15 13 15 12 3
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Table (3)
Comparison between seedlings obtained from soils treated
With the biological method and methyl bromide

Characteristic rlilé)tlhoogollcal Methyl bromide
% of dry matter 105 8.9
% of seedlings with crown (0.8 -1.2) 85 79

in diameter cm

% of seedling with crown less than 0.8 12 29
Number of runner ( stolon ) / plant 15 12
Number of daughter plant / runner 5 5
Number of daughter plants / mother 75 60
% of diseased plants 00 00

4- Comparison between seedlings were produced using biological and

—

chemical methods: In comparison studies, as appears in table ( 3 ) data
obtained revealed that nursery receiving biological treatment gave much
better seedlings either percent of dry matter or number of seedlings
whereas both methods gave healthy seedlings. This can be explained in
the light of the fact that methyl bromide is a high toxic chemical, so it
eradicates all soil borne pathogens and parasites, consequently the resulted
seedlings were free of pathogen. On the other hand, M.B., as toxic
chemical has negative effect on the strawberry mother and daughter
plants. Seedlings shows less vigor and slow rate of growth which express
as reduction in the number of runners and reduction in the size of crown of
the produced seedling compared with seedlings produced in soil treated
with the biological method.
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Biological Control Of Tetranychus Urticae Koch
in Strawberries Open Fields and Greenhouses
by Releasing Phytoseiulus Macropilis (Banks)

(Acari : Tetranychidae & Phytoseiidae)

By
Heikal, I.H.; Ibrahim, G.A.; El-Sayed, K.M. and El- Ghobashy, M.S.
Plant Protection Research Institute, Agricultural Research

Egypt

Introduction :

Preliminary studies during 1998 at Qualubia Governorate indicated that the
two-spotted spider mite, Tetranychus urticae Koch could be controlled on
strawberry in Egypt by several releases of the predatory mite Phytoseiulus
macropilis (Banks) (Heikal et al., 2000). Additional studies during 1999-2000
showed that pest control could be effectively obtained by a single release of P.
macropilis applied early in the strawberry growing season (during mid-Nov. - mid-
Dec.) at the rate of about 5 predator individuals/bit. At this time, the pest should be
at a low density of less than 5 individuals/leaflet (Heikal & Ibrahim, 2001). In the
same year, Heikal described the base of two preliminary methods for mass
production of the predatory mite, P. macropilis during different year seasons.

Studies were carried out at three locations to evaluate biological control of T.
urticae on strawberry in open field and three net plastic greenhouses using P.
macropilis.

Materials And Methods :
Predator's Source :

Populations of P. macropilis were obtained from mass rearing of the predator
on T. urticae on bean plants in a net plastic greenhouse (25 x 6.5 m) at the
Agricultural Research Station, Ismailia Governorate. Production of P. macropilis
was basically achieved according to the method described by Heikal (2001) and
Heikal & Ibrahim (2002).

Predator’s manipulation :

The predator prey ratios were monitored twice weekly in the predator's
greenhouse to keep it at suitable levels during production period (about one motile
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stage of the predator/ten motile stages of the prey). However, during the release
time, these ratios were reduced to be one predator to 0-2 prey individuals (Heikal &
Ibrahim, 2001). Bean leaflets harbouring high density of the predator individuals
and few numbers of T. urticae were collected in paper bags in the early morning of
the release day and transferred in ice chests to the release locations.

Predator's release :

Two strawberry fields of about 5 feddans each (1 feddan = 1 acre) and three
greenhouses in Ismailia and two other felds of about 0.5 feddan each in Qualubia
and Sharkia Governorates, were also selected for this study. Application areas did
not receive any pesticide treatments.

P. macropilis was released at the rate of about 5 individuals/bit (about
100000 individuals/feddan) in the selected open fields or greenhouses, and with a
rate of about 3 predators/bit (about 60000 individuals/feddan) in one selected open
field at Ismailia Governorate, additional release of the predator (with a low predator
density) occasionally applied to ensure the predator establishment at any hot spot
developed later on.

Randomized samples of 30 leaflets per field or greenhouse were picked up just
before release where mite populations were counted as pre-counts. This procedure
was repeated at weekly or biweekly intervals as post-counts. Samples were also
obtained from the adjacent non- released fields or greenhouses as control and counts
of both predator and pest were estimated in the fields using a special magnified
hand lens (i.e. 20X).

Counts of T. urticae on released plots and non-released plots were compared.
Henderson and Tilton equation (1955) was applied to calculate percent reduction of
T. urticae populations.

Results and Discussion :
Open field experiments :

When the predatory mite, P. macropilis was released at the rate of about 5
individuals/bit in the strawberry open field at Ismailia, the T. urticae populations
were generally low in the pre-counts. They were 86 and 71 moving stages/30
leaflets in released and non-released areas, respectively (Table 1). After releasing
the predator, the T. urticae populations generally declined gradually and reached
1/30 leaflets after about 8 weeks from the predator release. Then, the pest
population remained at its low level until the last inspection in April 24. Therefore
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Table (1)
Release of P. macropilis in an open strawberry field to
control T. urticae at Ismailia Governorate

Released area Non-released area Reduct-
No./30 leaflets % No./30 leaflets % ion of
T. P. Infested T. P. Infeste T.
Sampling date urticae macropilis leaflets | urticae | macropilis d urticae
leaflets (%)

Dec. 5, 2001 86 - 70 71 - 50 -
(Pre-count, date of
release)
Dec. 12 72 16 60 80 0 55 26
(1st post-count)
Dec. 19 60 4 67 106 0 67 53
Dec. 25 63 16 45 192 0 83 73
Jan. 2, 2002 57 11 30 238 0 100 80
Jan. 9 109 2 55 392 0 100 77
Jan. 16 27 1 20 381 0 75 94
Jan. 23 15 13 24 522 0 91 98
Jan. 30* 1 1 3 635 0 100 100
Feb. 13 0 2 0 175 0 37 100
Feb. 27 17 11 33 146 0 75 -
Mar. 20 15 4 15 50 2 30 -
Apr. 7 21 0 13 188 0 55 -
Apr. 24 62 0 37 341 0 80 -

* Date of treatment with the acaricide (Ortus 5 % SC with the rate of 50) cc/100 L of water in non-release area.

the pest populations were reduced during the critical flowering and fruiting periods.
This agreed with that of Decou (1994) who observed (in strawberry fields under
biological control of P. persimilis) stronger plant growth and healthier, and denser
foliage, possibly due to the absence of chemical treatments. On the other hand, the
pest population gradually increased in the control area (non-released) which reached
its highest level (635 individuals/30 leaflets) at the end of January, 2002 where the
grower was obliged to apply the recommended acaricide (Ortus 5 % SC at the rate
of 50 cc/100 L of water) to reduce the T. urticae population in the control area.

Percentages of leaflets infested with the two- spotted spider mite in the pre-
count were 70 and 50 % in both the released and non-released areas, respectively.
They gradually decreased after the predator release to reach the lowest levels after
eight and nine weeks from the predator release.

Reductions of the two-spotted spider mite population were weekly estimated
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in the first post- counts and then at one-week intervals. T. urticae reduction reached
more than 70 % after the third week of predator release. This might be due to the
relatively low population of the mite pest at that time of predator release. Then,
reduction gradually increased to reach 94% at the sixth week of release. This
finding agreed with those obtained by Decou (1994) and Heikal & Ibrahim (2001).

Individuals of the predatory mite, P. macropilis were recovered on sampled
leaflets in the release area from the first post-count indicating the establishment of
the predator. Similar finding was obtained by Heikal et al. (2000) and Heikal &
Ibrahim (2001).

Similar trends were obtained when the predator was released in strawberry
fields at Qualubia and Sharkia Governorates. The pest reduction reached more than
70 % at the first and second post-counts at Qualubia and Sharkia Governorates,
respectively (Tables 2 & 3). About 90 % pest reduction was recorded at the fifth
week of release at both of Qualubia and Sharkia Governorates. Here again, the low
population of T. urticae at the time of predator release encouraged quick reduction
of this pest.

The predator individuals also began to appear on the sampled leaflets after one
week from the predator release. A comparatively high predator populations were
recorded in these two locations where maximum of 49 and 65 predators/30 leaflets
were recorded at Qualubia and Sharkia Governorates, respectively. Small areas of
spider mite outbreaks were observed near the sites adjacent to the untreated
eggplant, squash or cucumber plantations (which are known to be more susceptible
to the two-spotted spider mite infestation). Hence, a supplementary predator release
was applied in these hot areas to reduce the pest population.

When the predatory mite, P. macropilis was released with a low rate in an
open strawberry field (about 3 individuals/bit), the pest population increased
gradually in the released and non-released areas, however, these increases were
comparatively higher in the non-released area, where the pest population reached
187 and 1367 moving stages/30 leaflets in the two areas, respectively, on February
6 (Table 4). The maximum count of the predator occurred on March 20 where 40
predators/30 leaflets were recorded. The minimum release of this predator could
maintain the pest population under relatively low levels, yet, spider mite outbreak
areas (hot spots) were frequently noticed in the released area. Therefore, the release
of low density of the predator may result in less effective suppression of the pest
population than do the release with 5 predators/bit. Hence, an additional predator
release should be required -in the host spots- to increase the predator efficiency.
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Table (2)
Release of P. macropilis in an open strawberry
field to control T. urticae at Qualubia Governorate.

Released area Non-released area Reduct-
Sampling
No./30 leaflets % No./30 leaflets % ion of
date T. P. Infested T. P. Infested T.
urticae | macropilis | leaflets | urticae | macropilis | leaflets | urticae
(%)
Jan. 3, 2002 75 - 37 74 - 20 -
(Pre-count, date
of release)
Jan. 17 54 14 28 198 0 42 73
(1st post-count)
Jan. 24 47 15 9 316 0 48 85
Jan. 31 43 7 35 401 0 67 89
Feb. 7 32 30 20 630 0 54 95
Feb. 21* 77 49 50 402 0 75 81
Mar. 14 37 22 40 492 2 78 93
Mar. 21 6 7 10 543 3 82 99
Mar. 28 0 0 0 65 45 0 -
Apr. 15 0 0 0 45 0 30 -

* Date of treatment with the acaricide Micronized sulfur 80 % with the rate of 250 g/100 L of water in
non-release area.

Table (3)
Release of P. macropilis on an open strawberry field to
Control T. urticae at Sharkia Governorate.

Released area Non-released area Reduc
t-
Sampling date No./30 leaflets % No./30 leaflets % ion of
T. P. Infested | T. P. Infe | T.
urticae | macropilis | leaflets | urticae | macropilis | sted | urticae
leaf | (%)
lets
Jan. 10, 2002 45 - 37 25 -1 20 -
(Pre-count, date of release)
Jan. 17 (1st post-count) 103 13 56 67 0| 30 15
Jan. 24 93 38 39 199 0| 43 74
Jan. 31 117 6 33 495 0| 90 87
Feb. 14* 106 33 45 615 0| 100 91
Feb. 21 72 65 46 412 0] 73 90
Mar. 7 58 4 50 463 0| 68 93
Mar. 21** 67 2 49 502 0| 100 -
Mar. 6** 73 3 62 381 0| 90 -

* Date of treated with the acaricide Micronized sulfur 80 % with the rate of 250 g/100 L of water in non-
release area.
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Table (4)
Release of P. macropilis with a low rate in an open strawberry
field to control T. urticae at Ismailia Governorate

Released area Non-released area Reduct-

Sampling date No./30 leaflets % No./30 leaflets % ion of

T. P. Infested | T. urticae P. Infested| T. urticae

urticae [ macropilis | leaflets macropil | leaflets | (%)
is

Jan. 2, 2002 174 - 60 212 - 73 -
(Pre-count, date of
release)
Jan. 9 65 3 50 284 0 77 34
(1st post-count)
Jan. 16 52 2 35 411 0 87 36
Jan. 23* 113 2 57 558 0 100 42
Jan. 30 190 10 57 905 0 100 40
Feb. 6* 187 5 42 1367 0 100 61
Feb. 13* 131 6 27 818 0 96 54
Feb. 27** 196 14 66 810 0 100 31
Mar. 20 37 40 35 315 0 70 66
Apr. 7 17 32 23 333 0 66 -
Apr. 24 6 22 20 415 0 70 -

* Date of an additional release of the predator in the release area.

** Date of treated with the acaricide Ortus 5 % SCwith the rate of 50 cc/100 L of water in
release area.

Greenhouses experiments :

The predatory mite, P. macropilis was released at Ismailia Governorate on
strawberry plantations cultivated under three plastic greenhouses. The two- spotted
spider mite populations were generally moderate in the pre-count. They averaged
136, 128, 144 and 48 individuals/30 leaflets in the 1st, 2nd, 3rd and control
greenhouses, respectively (Table 5). The T. urticae populations slightly increased
in the release and non-release greenhouses which continued until January 16 (fifth
week from the predator release). Then, the pest population generally decreased
gradually in the three releases greenhouses to reach their lowest density from
February 13 (8 weeks from the predator release) till April 24. On the other hand, the
T. urticae densities increased gradually in the control greenhouse and attained their
highest levels (1967 individuals/30 leaflets) on February 13 where the grower found
it necessary to apply the recommended acaricide to reduce the pest population in the
control greenhouse.
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The T. urticae reductions reached about 60 % in the fourth post-count (four
weeks from the predator release). Then, it increased rapidly to reach more than 90
% reduction in the sixth or seventh post-count.

Table (5)
Release of P. macropilis on strawberry to control T. urticae
in three greenhouses at Ismailia Governorate.

Infested| No. mites/30 leaflets | Reduc-
Sampling date Plot leaflets tion of
(%) T. P. T. urticae
urticae macropilis| (%)
Dec. 12, 2001 1st greenhouse 56 136 i i
(Pre-count date of 2nd greenhouse 65 128 i i
release) 3rd greenhouse 70 144 ) )
Non-release 50 48 i i
Dec. 19 1st greenhouse 93 202 42 28
(1st post-count) 2nd greenhouse 70 245 112 7
3rd greenhouse 60 194 35 35
Non-release 60 99 0 -
Dec. 25 1st greenhouse 81 194 83 ;"‘11
2nd greenhouse 52 182 66 53
3rd greenhouse 72 148 35
Non-release 54 104 0 i
Jan. 2, 2002 1st greenhouse 85 231 227 30
2nd greenhouse 83 148 123 52
3rd greenhouse 50 140 16 60
Non-release 50 116 0 -
Jan. 9 1st greenhouse 82 146 159 63
2nd greenhouse 63 154 53 58
3rd greenhouse 95 170 65 59
Non-release 41 137 0 -
Jan. 16 1st greenhouse 50 47 156 93
2nd greenhouse 68 145 57 76
3rd greenhouse 80 228 228 67
Non-release 100 228 0 -
Jan. 23 1st greenhouse 25 31 67 97
2nd greenhouse 55 102 421 91
3rd greenhouse 82 286 379 76
Non-release 100 405 0 -
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Table (5)
Continued.

Infested| No. mites/30 leaflets | Reduc-
Sampling date Plot leaflets tion of
(%) T. P. T. urticae
urticae macropilis| (%)
Jan. 30 1st greenhouse 0 0 55 100
2nd greenhouse 30 43 343 95
3rd greenhouse 40 72 288 93
Non-release 100 348 0 -
Feb. 13 1st greenhouse 0 0 0 100
2nd greenhouse 8 2 62 100
3rd greenhouse 8 5 162 100
Non-release* 100 1967 0 -
Feb. 27 1st greenhouse 0 0 0 100
2nd greenhouse 13 4 36 100
3rd greenhouse 0 0 283 100
Non-release** 100 1260 0 -
Mar. 20 1st greenhouse 3 1 2 -
2nd greenhouse 0 0 0 -
3rd greenhouse 0 0 0 -
Non-release 20 280 - -
Apr. 7 1st greenhouse 0 0 0 -
2nd greenhouse 0 0 0 -
3rd greenhouse 0 0 0 -
Non-release 28 168 - -
Apr. 24 1st greenhouse 0 0 - -
2nd greenhouse 0 0 - -
3rd greenhouse 0 0 - -
Non-release 15 7 - -
* Date of treated with the acaricide Challenger 36 % SC with the rate of 40 cc/100

L of water
** Date of treated with Micronized Sulfer 80 % with the rate of 250 g/100 L of water.

The predator individuals began to be noticed in low numbers in the release
greenhouses from the first post- count and rapidly increased in next post-counts to
attain their highest densities (227 individuals/30 leaflets) in the third post-count in
the first greenhouse and in the sixth post-count in the second and third greenhouses
(421 and 379 individuals/30 leaflets in the second and third greenhouses,
respectively). Prasad (1974) reported that a maximum population of P. macropilis
was found when the prey population was at a peak level.

o)) el g a)) Ralod)  —



LaBY) ey dgl B ol e Gygianll Gl U 3 )l 5L e

It is worth to mention that the pest population was higher in green-houses than
in open fields; this could be attributed to the relatively warmer temperature in the
greenhouses. Thus, it could be advisable to encourage releasing the predator
individuals in the greenhouses two to three weeks earlier than in open fields when
the pest density is at its very low level. This agreed with that obtained finding by
Hamlen & Poole (1980) and Hamlen & Lindquist (1981).

Thus, the foregoing results indicated the possibility of controlling the two-
spotted spider mite, T. urticae on strawberries in both open fields and plastic
greenhouses by releasing the predatory mite, P. macropilis. Additional predator
release might be necessary in plastic greenhouses in winter, but being more suitable
in open fields to increase the predator efficiency or when the low release of the
predator is applied.
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BACILLUS THURINGIENSIS:
A source of Biopesticides of Biotechnological Interest

By
Samir Jaou
Laboratoire des Biopesticides, Centre de Biotechnologie
de Sfax, BP. K. 3038. Sfax. Tunisia.
Tel .:21698630941, Fax: 21674275970. E.mail: Samir.Jaoua@cbs.rnrt.tn

Introduction :

B. thuringiensis (known as 'Bt’) is an insecticidal bacterium, marketed
worldwide for control of many important plant pests - mainly caterpillars of the
Lepidoptera (butterflies and moths) but also for control of mosquito larvae, and
stimuli black flies that vector river blindness in Africa. Bt products represent about
1% of the total ‘agrochemical’ market (fungicides, herbicides and insecticides)
across the world. The commercial Bt products are powders containing a mixture of
dried spores and toxin crystals. They are applied to leaves or other environments
where the insect larvae feed. The toxin genes have also been genetically engineered
into several crop plants.
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Bacillus thuringiensis viewed by phase contrast microscopy. The vegetative cells contain
endospores (phase bright) and crystals of an insecticidal protein toxin (delta endotoxin).
Most cells have lysed and released the spores and toxin crystals (the structures with a
bipyramidal shape).

The market for biopesticides used to control insects, diseases and weeds, is
increasing worldwide. Most biopesticides are derived from the bacterium Bacillus
thuringiensis. Its more than 4,000 strains produce toxic proteins that Kkill certain
insects, including a wide variety of caterpillars, beetles, and flies, but are harmless
to other animals and humans--a critical advantage over conventional agrochemicals.
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Global biopesticide sales reached nearly $160 million in 2000, of which over 90%
was due to the sales of Bt-based products. The market is driven largely by
consumer, retailer and government pressure to find alternatives to traditional
chemical pesticides. Key areas of commercial potential include organic farming,
where farmers are able to use them to fulfil their goal to eventually eliminate all
pesticide residues from food; integrated pest management (IPM); and high value
specialty crops.

In our Laboratory, we are developing biopesticides (bioinsecticides,
bacteriocins and bio-fungicides) mainly from Bacillus thuringiensis but also from
other bacteria (like Photorhabdus luminescens). Our investigations start from the
strains isolation, genes cloning, biochemical investigation of toxins molecules, and
the production of bioinsecticides by fermentation, and their formulation. The
bioinsecticides based on Bt could be tested successfully on the olive tree pathogenic
insect Prays oleae.

Materials And Methods:

All the materials and methods used in these studies are well developed and
described in the published articles of the Laboratory of Biopesticides (see references
at the end of the text).

Results And Discussion :

1- Study And Production Of Bioinsecticides Based On Delta-Endotoxins
Of Bacillus Thuringiensis- Process Of Production

1-1 Isolation of Bt strains :

A collection of Bt strains producing Biopesticides has been constituted ( more
than 250 strains). We characterized the delta-endotoxins and the other different
biological activities that the isolated strains produce, and identified several genes
encoding these activities principally cry.

1-2 Study of the expression of cry genes encoding bioinsecticides :

Different types cry genes have been cloned, but especially from strains
considered candidates to be used for the production of bioinsecticides, such as the
strain BNS3. This strain isolated in the laboratory, is Bt kurstaki H3a, 3B, 3C. It
produces bioinsecticides, having insecticidal activities on insects larvae belonging
to the family of Lepidoptera such as Ephestia kuehniella, Prays oleae, Ostrinia
nubilalis and Spodoptora exigua and to the family of Diptera such as Drosophila
melanogaster. We were very interested in the investigation of the different genes
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cry encoding the delta-endotoxins of the strain BNS3. We cloned from this strain 4
genes (crybns3-1, crybns3-2, crybns3-3 and crybns3-4). These 4 genes are crylAa,
crylAc, crylla and cry2Aa type genes, respectively. We have sequenced
completely the 4 genes cry and showed their originality. Other cry genes encoding
active toxins on diptera were cloned and sequenced. We were very interested in
their accessory proteins (P19, P20 and cyt), playing an important role in the toxicity
on the diptera. Other studies dealing with crystallisation of the delta-endotoxins are
being performed.

1-3 Optimisation of the fermentation conditions for the production of
bioinsecticides :

In order to reduce pest control expenses and develop local fermentation
industries, wwe developed the production by fermentation of different
bioinsecticides by strains of the collection of the laboratory, using local raw and
by-products of agro-industries .

In order to optimize Bt bioinsecticides production by fermentation, in term of
high growth and complete sporulation and high yield of delta-endotoxins synthesis,
we had to do the investigation of the Bt nutritional requirements such as organic
and inorganic sources, , amino-acids needs and , equilibrium between the
fermentation physical and chemical parameters. We used complex substrates for
the progressive supply of readily assimilated nutrients : Gruel, a by-product powder
of local semolina factories (65 % starch, 12 % gluten); Fish meal powder, a by-
product of local fish processing factories (45 % proteins); Sugar beet molasses a
liquid by-product of local beet processing factories (55 % sucrose). As example, we
could produce on gruel and Fish meal, we produced 5.9 g/l toxins, in 20 liters
fermenter. In Intermittent Fed Batch Culture Technology, successive cycles of
production were done in 20 liters fermenter and enabled us to produce more than
10.9 g/l toxins

1-4 Conclusion

All the molecular and microbiological investigations allowed us to be certain
about the novelty of our bioinsecticides [more than 13 international articles, and 3
patents]. The collection of strains of Bt that we constituted in the laboratory allows
us to have and to be able to produce and sell different insecticides having varied
activities and specificities, allowing the pest control against different families of
pathogenic insects and also to slow down the development of their resistance to this
type of bioinsecticides. We have very exploitable results of production of
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bioinsecticide by fermentation (2 I, 7 I and 20 1), and others concerning the study of
the production procedures of bioinsecticides, by wild type strains, and others
improved by classical mutagenesis or by genetic engineering.

2- Study And Production Of Bioinsecticides Based On Proteins (Vip:
Vegetative Insecticidal Proteins) Of Bacillus Thuringiensis :

At least, 30% of our strains produce Vegetative insecticidal Proteins (VIP).

We cloned the gene vip encoding the bioinsecticides of 2nd generation with
his promoter in high copy number vector of Bt, that we previously constructed. We
also cloned this gene type downstream promoters allowing its expression during the
2 growth phases (vegetative and sporulation) of Bt. On the other hand, we added a
His tag to the N-terminal part of the protein, to allow its purification. For the
heterologous expression of this gene in E.coli, we cloned it in the high expression
vector pBAD under arabinose promoter. High VIP production was evidenced in
recombinant E.coli. The latter was shown to be active on the larvae of Ephestia
kuehniella

3- Study And Production Of Bacteriocins Of Bacillus Thuringiensis :

The bacteriocin are natural antibiotics protein being able to have very
interesting applications in food processing. The purification of the bacteriocins of
Bt, as well as the research of the implied genes in their synthesis were developed .

The bacteriocins of several strains of BT were studied. They have been
purified by HPLC and FPLC. The active fractions of the bacteriocins of the strain
BUPM103 (Fig ), and BUP4 were purified and analysed by SDS-PAGE. Their
respective molecular mass were 13 and 2.5 kDa. The 18 amino acids residues of the
latter were determined by sequenced, and showed its novelty.

4- Study And Production Of Chitinases (Bio-Insecticide And Fungicide)
Of Bacillus Thuringiensis :

The chitinases are enzymes that have a double applications ( biofongicide and
bioinsecticide). We began our work by the screening of chitinases producing
strains, among the strains of the collection of the laboratory. 87% of the strains
produce chitinase (Fig. 2), but with different levels and production types.

We cloned a gene of 2,9 kb encoding chitinase of the Bt strain BUPM255, and
almost totally sequenced it (2,4 kb). The comparison of the sequence of the gene
chi255 with those of other genes of Bacillus made obvious the novelty of our gene.
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Fig 1: Purification of the bacteriocin of BUPM103. (A) Chromatogramme of
FPLC, with a linear gradient of NaCl. The eluted fractions were measured
at 280 nm. (B) (SDS PAGE) coloured with the Coomassie blue. Lanes 1,
Marker; 2, Protein of the active fraction purified by FPLC; 3, partially
purified Bacteriocin. The arrow indicates the protein band corresponding
to the bacteriocin. (C) Portion of the SDS-PAGE gel renaturated and
spread with a layer of soft agar containing the indicator strain HD1. The
growth inhibition zones were observed after an incubation to 30°C.
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4- STUDY AND PRODUCTION OF CHITINASES (Bio-insecticide and
fungicide) OF BACILLUS THURINGIENSIS

The chitinases are enzymes that have a double applications ( biofongicide and
bioinsecticide). We began our work by the screening of chitinases producing
strains, among the strains of the collection of the laboratory. 87% of the strains
produce chitinase (Fig. 2), but with different levels and production types.

We cloned a gene of 2,9 kb encoding chitinase of the Bt strain BUPM255, and
almost totally sequenced it (2,4 kb). The comparison of the sequence of the gene
chi255 with those of other genes of Bacillus made obvious the novelty of our gene.

We transferred the gene chi255 after its cloning into Bt cloning vector to Bt
Chi- strains. We evidenced its expression in the transformed strain.

The heterologous expression of this chi gene under arabinose strong
promoters, in E.coli, allowed us to evidence its high expression , but also a
phenomenon of maturation.

Fig 2: Evidence of BT antifungal activities (chitinase) on Aspergillus niger.
The inhibition zones of the growth- sporulation of Aspergillus niger,
have different sizes reflecting different types of fungicide activities
produced by the strains of Bacillus thuringiensis
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2- READER, ... IFOAM Conference on Organic Guarantee Systems and
Equivalence in Organic Agriculture, 17-19 February, 2002, Neremberg,
Germany.

How to Create a Control Body for Registration,
Inspection and Certification of Organic
Agriculture in Developing Countries

By
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Dr. Yousef A. Hamdi
Former Deputy Director of ARC, MOAL, Egypt
Egyptian Center for Organic Agriculture, Egypt
e-mail yhamdi@access.com.eg info@ecoa.com.eg

1. Existing systems of control bodies :

Organic farming is a modern, sustainable farming system, which maintains the
long-term fertility of the soil and uses less of the Earth's finite resources to produce
high quality, nutritious food.

Organic laws and regulations :

The European Community has developed the EC 2092/91 regulation which
became a law in January 1992. This law regulates all organic plant production by
specifying:

* Establishment of control bodies to implement the law
* Procedures for organic production and labeling.

* Permitted inputs of fertilizers and pest control agents.
* Processing of organic products.

* Permissible non-organic ingredients as additives.

* Import procedure of organic products.

* Inspection and certification procedures.

* Penalties against non-conformities with regulations.

A subsequent amending Regulation was published in 1999, which specifies
how organic animal products must be produced and inspected. This became law on
24 August 2000 and, from that date, all organic plant and animal products are
subject to statutory control.

The consequence of the Regulation is that a farmer or grower, food processor,
or and importer of organic food from a non-EU country must be registered with and
approved certification body such as organic farmers and Growers and undergo
regular inspections to ensure that they meet the strict organic standards. Only then,
can their products legally be labeled and marketed as organic.
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Organic farming legislation : In addition to EU 2092/91 regulations, there
have been a number of countries which developed their own regulations of organic
production, processing and marketing. These countries are:

Australia , Bulgaria, Canada, China, Czech republic, Denmark, Hong Kong,
India, Ireland, Italy, New Zealand, Sweden, Switzerland, USA and Japan. From
NENA countries there is only Tunisia and Turkey which have their legislations.
Egypt, Morocco and Pakistan have the draft of such regulations and wait further
processing.

The aim of standards and regulations are :

* To protect consumers against deception and fraud in market place and
substantial product claim

* To protect producers of organic produce against misrepresentation of other
produce as being organic

* To harmonize provisions for the production, certification, identification and
labeling of organically grown products .to provide international guidelines
for organic food control systems in order to facilitate recognition of
national systems as equivalent for purposes of import.

To maintain and enhance organic agricultural systems in each country so as to
contribute to local and global presentation.

Inspection and certification bodies: These are the organizations that control the
implementation of organic rules and laws. These organizations register the
producers, the processors and the exporters. This is to ensure that the regulations are
enforced during all operations of organic agriculture. These bodies should be
internationally recognized and accredited.

In the countries that have their own legislation, these organizations are from
within countries. In the countries where no approved national legislation exists, the
organic process depends on private national or foreign control bodies. These
inspection control bodies have to be accredited by accreditation agencies identified
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by respective market countries.

The task of these inspection bodies is to insure the application of respective
laws and regulations laid down by EU 2092/91, NOP and JAS with respects to
products exported to these respective countries. Major operations are: registration,
inspection and certification.

Registration
1- Farm registration procedure :

The owner/operator of the farm files an application form to join the organic

agriculture to the certification body.

The certification body will send an inspector to the farm and write the “Farm
Visit Evaluation Report” The contents of the report are presented in Fig. 1. The
certification body studies the report and decides to accept or refuse the farm. If the
farm is accepted, the farm is given a code number and operator /owner is requested

to sign a contract between the certification body and the farm and pays the fees.

Once the contract is signed, the farm becomes at zero time for conversion into
organic. The conversion period is decided by the certification body and usually lies

between 12 and 36 month depending on crops and previous history of the farm..
Registration of a firm :

The owner/ operator of the firm files an application form to join the organic
agriculture to the certification body.

The certification bodies will send an inspector to the firm and write the “Firm
Visit Evaluation Report” The contents of the report are presented in Fig. 2. The
certification body studies the report and decides to accept or refuse the firm. If the
firm is accepted, the firm is given a code number and operator /owner is requested
to sign a contract between the certification body and the firm and pays the fees.

Fig. (1) Farm Registration Produce

The farm owner/operator fill an application to the certification body with his
interest to deal with organic production.
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l

Registration Form

l

Inspection & Certification Body

l

Farm First Visit Evaluation Report

content of the report

l

Basic precautions of organic farm
Source & nature of irrigation water
Livestock
Name, date of last chemical fertilizers
Name, date of last chemical pesticide
Provision of drift avoidance
Area mentioned in the map
Stores
Soil samples
Provision to avoid parallel production
Suggested conversion plan

Refuse < Inspection & Certification Body » Acceptance
(Registration Stops) (Registration Continues)

Signing contract between «———  Inform owner with results «———— Code No.

operator and inspection body

Once the contract is signed, the firm becomes legible to handle organic
products, processing and exporting. The firm can start immediately

The Contract :

The contract between operator/owner (farm/firm) and the certification body
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defines the relationships between the two partners with respect to :

*

*

*

The understanding of the operator of the rules and procedures governing the
organic agriculture

Maintenance of soil fertility according to standards.
Processors must supply the certification body with:

* List of supplies

*

List of products

*

Flow of goods

*

Chart of processing

* List of rooms and operation

* Subcontracting

Book keeping procedures in the farm and the firm

Inspection procedure with respect to time, number of visits...etc
Sampling procedures

Renewal of the contract

Inspection :

According to quality management system, the inspection and certification

bodies i
and the

nspect farms at least twice a year. One inspection is done in winter crops
other during summer crops. This depends certainly on cropping system. The

firm or processor is inspected once a year.

During inspection, the following items are checked: Production unit and effect

of neighbors, documents and cultivation plan, fertilizers source, plant protection

materials, source of irrigation, source of seeds and seedlings, stores and stored

materials, purchase and sales documents, and animal husbandry. By the end of the

inspecti

on visit, the inspector meets with the responsible person to determine his

knowledge about organic agriculture and discuses with him the outcome of the visit.

Fig (2) Registration of a firm dealing with organic products

This firm owner files an application to the certification body with his interest

— (@
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l

Registration Form

l

Inspection & Certification Body

to deal with organic production.

Firm First Visit Evaluation Report
content of the report

l

Application No.
Date of Visit
Firm Name
Stores (within the firm plant)
Packing house (within the fi plant)
Processes (within the firm plant)
Subcontracted Processes
Parallel processing
Separation system of the parallel processing
Separation system of parallel storing
Suitability of available equipment
Type of packing materials
Possible sources of contamination

Refuse < Inspection & Certification Body » A cceptance
(Registration Stops) (Registration Continues)

|

Signing contract between <«——— Inform owner with results «——— Code No.
operator and inspection body

Certification :

Based on the farm and firm inspection reports, certification decisions are taken
by responsible person of the committee in the certification body. If there are no
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deviations from the applied standards, a farm/ firm certificate is issued.

In case of exporting firms, a product certificate is issued to each export
shipment after verification of the shipment details.

The inspection and certification procedure strictly follow the requirement laid
down by in the EU regulation ns 2092/91 and its amendments when goods are
shipped into Europe. Rules of NOP and JAS are followed when shipments are made
to USA or Japan.

Certificates :

When the certification body is satisfied with the inspection report, it issues a
number of certificates as follows:

* Organic certificate for organic product.

* QOrganic certificate for goods to be exported to Europe.

* Organic certificate for goods to be exported to USA.

* A farm certificate to indicate its complete conversion into organic.

* A firm certificate to authorize the firm to handle organic products.
Documentation :

Book keeping is an important practice in organic agriculture. Organic
agriculture operations (production , processing, exporting ..etc ) must always be
clearly recorded and be accessible to the inspector of the certification body. These
documents and forms are :

1- Farm documents :
* Registration form.
* Map of the farm.

* Exemption forms (Use of fertilizers, non-organic seeds, pest control
agents)

* Sales records
* Invoices
* Registry for products

* Farm storing outside the farm.
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* Contract for storing outside the farm
2- Firm documents :
* Registration form.
* Raw material record.
* QOperating records.
* Export record.
* Request for certification.
* Information about storage outside firm.
* Contracts with other companies for special work.

Relationship between certification body and producers, exporters and
Importers :

The certification body, in fact, is the central pillar of organic agriculture.
Summary of the above relationships is presented below :

1- Certification body has to be accredited by governmental body in the foreign
markets (eg EU, USA, Japan).

2- Both producers and exporters are registered , inspected and certified by the
certification body and given code numbers

3- When goods are to be sold locally or abroad, certification body issues a
certificate indicating that the goods are organic.

4-The importer in the foreign country has to obtain a license from his
government to deal with organic goods produced with a code number,
exported by a specific exporter with a code and controlled by a specific
certification body. The importer has always to work with his certification
body in the foreign country

These relationships are presented in Fig. 3
Il How to create a control body

As reviewed earlier, the control system must have a structure that ensures the
delivery of the work of the control body, i.e., registration, inspection, certification,
quality control, administration and finance according to either EU 2092/91 or NOP
according to external markets. The major functions of this body are:

Inspection: inspectors and Chief inspector

o)) el g a)) Ralod)  —




LaBY) ey dgl B ol e Gygianll Gl U 3 )l 5L e
Inspectors carry on the following functions:

After approval as an organic farm or firm, regular inspection will take place
twice a year (once per season). The operator will be notified of the visit at least one
week in advance. Additional unannounced visits are made at a rate of 5 % the
number of inspections.

Inspection on site :

* |nitial discussion with the operator

* Check documentation related to maps, charts, recipes ..etc

* Taking samples on suspicion

* Follow up the product flow from “in to “out”

* Final discussion and information on the observations and findings

* Completing the inspection report and countersigned by the operator
Chief inspector:

The main responsibilities of the Chief inspector are :

* Coordination of the work of inspection.

* Review the inspection and testing reports.

* Issues the inspection report and send to certification.
Certification :

The certification procedure starts upon the request of the operator to which
attached are: purchase orders, bills of products from registered farm, the name and
address of the importer and the license contract.

Additional documents needed are :

* Qutstanding sanctions.

* Cultivation plan.

* Estimated yields and quantity previously sold.
* Available stock in the farm.

The Chief certifier reviews documents and if all right, he permits the issuance
of certificate. At the end of season or year, another certificate is issued (firm or farm
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organic certification) after carefully examined the documents (firm/ farm file,
inspection reports, non-conformities, chemical analysis..etc).

Quality management representative (QMR) :

The QMR reports impartial and independent to the governing board.. His
main responsibilities are :

* Take care of the quality system.

*

Report to the governing board.

* Responsible for corrective and improvement actions.

* Training of staff.

* Perform witness audit.

* Review laws and regulations and amendments.

* Create necessary control forms and inform staff and clients with new forms.

In order to have this structure function as an accredited control body, the
following steps have to be taken :

1- Formulate a structure with defined responsibilities, e.g., governing board,
quality manager, chief certifier, inspectors., chief inspector, administration
and finance section

2- Work with an international accredited control body with the following
arrangements:

One : The local body will act as inspector,
Two : The International body will be the certifier,

Prepare a file for accreditation containing the quality manual prepared in
accordance of EN 45011 (1SO 65) and EU 2092/91. This file will contain :

* Structure and function of the organization.

* Personnel’s and their CVs.

* Job description.

* Documentation systems.

* Procedures for registration, inspection, certification.

* Appeal system
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Present the file to an accreditation organization in European Union or IFOAM
to get accreditation. Once accredited, the control body will work on its own
capabilities, i.e., perform inspection and certification..

ECOA (Egyptian Center for Organic Agriculture)has gone through this
procedure and got accredited some time ago. ECOA has experience in preparing
quality manual and establishing accreditation.

ECOA will be happy to provide the necessary services to any control body
wishes to be accredited through :

* Work with that body as certifying agent until it is accredited
* Prepare the structural organization and function of the control body

* Provide assistance in preparing the quality manual and follow up
presentation to accreditation organization.

Organic Farming : Marketing of
Organic Products

By
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Gerald A. Herrmann, Director
International Federation of Organic
Agriculture Movements (IFOAM)

1. Development of Organic Farming :

The worldwide acreage under organic cultivation grew to about 25 million
hectares being certified under a private or regulatory certification program (Fig.1).

| 5.1 mio ha |

[ 4.7 mio ha |

»

-~

Australia/@ cesﬁla

Figurel. cultivated land certified organic around the globe in 2002

In the EU the average percentage is still below 4% of all cultivated land,
differing from about 0.5% in Greece to more than 11% in Sweden (Figure 2).

2. Marketing for Organic Products :

Whereas the global sales amount to about 25 billion US$, the EU market
represents about 10 billion US$ with Germany, the United Kingdom, Italy and
France being the major markets. But these markets do not necessarily represent the
highest per capita consumption of organic products which is the highest in
Switzerland and Denmark followed by Austria, Germany — and on the international
level the US.
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Figure2. Percentage of land under organic cultivation in the European Union

Table (1)

Perspectives of the market for organic products

Retail Sales % of total Expected growth| Retail Sales
Markets (million US$) food sales rate in % (million US$)

2003 - ca. 2003 - 2005 2005
Germany 2,800-3,100 1.7-22 5-10 -
U.K. 1,550-1,750 15-2.0 10-15 -
Italy 1,250-1,400 10-15 5-15 -
France 1,200-1,300 1.0-15 5-10 -
Switzerland 725-775 3.2-3.7 5-15 -
Netherlands 425-475 1.0-15 5-10 -
Sweden 350-400 15-2.0 10-15 -
Denmark 325-375 22-2.7 0-5 -
Austria 325-375 20-25 5-10 -
Other Europe 1,000 — 1,200
Total (Europe) 10,000-11,000 20-25 15-20 -
U.S.A 11,000-13,000 15-20 10-20 -
Canada 850-1,000 <0.5 -
Japan 350-450 <0.5 -
Oceana 75-100
Total 23,000 to 25,000 - - 29,000 to 31,000
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Market share by value (EU)
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Fig 3. Market share by value in the European Union

Market growth slowed down a bit in Europe, but is still showing an increase of
about 5 to 10%, whereas the North American market is still growing rapidly with a
rate of about 25%.

3. Consumer motivation for purchasing organic products :

The consumer purchase is driven by different motivations of which food
safety, taste, nature conservation, animal welfare and Non-GMO are of highest
importance representing one of the criteria for future market development. Others
are companies taking the lead in the sector, a diverse marketing structure, sales
through conventional supermarkets and moderate price premiums which should not
exceed in average 20%, but may be higher in specific categories.

4. Perspectives of future Market development :

High market shares have already been reached for fruit and vegetables, baby
food, cereals and mild products whereas convenience food and catering are showing
a high growth rate.

The future perspectives of the market development are positive due to that
products meet consumer expectation and political support. However organic
production, processing and trade face growing challenges like residue testing,
GMO, more regulations and bureaucracy as well as quality standards.
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-D dP
= ﬁ(d_x 2

J = water flux from the produce to the surrounding air (g.s-1.cm-2)

D = mass diffusivity (cm2.s-1)

R = gas constant per gram (kPa.cm2. g —1.¢K-1)

T = Temperature (¢*K)

P = Pressure difference between the produce and the surrounding (kPa)
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Name: CDE - Centre for the Development of Enterprise

Department:  Sector Co-ordination Unit 1

Contact: Fernando Matos Rosa, Director

Address: Avenue Herrmann Debroux 52, 1160 Brussels, Belgium
Phone: +322-679 18 11 Fax: +0322-675 26 03
Email: fma@cde.int Web: www.cde.ws

Countries/Regions:
ACP Countries (Africa, Caribbean and Pacific)
Type of funding/support:

CDE provides financial assistance to help pay for a wide range of consultancy services
related to studies, seminars, fairs, marketing/management assistance, training, professional
meetings, diagnostic, establishment of contacts with other organisations or advisory
companies, documentation and information activity, etc.

Name: Europe Aid - Cooperation Office

Department:  Directorate F, Unit 2: Co-financing with NGOs

Contact: Mr. Aristotelis Bouratsis

Address: Rue Joseph 54, B-1049 Brussels, Belgium

Phone: +032-2-299.92.44 Fax: + 32-2-299-29.14

Email: Aristotelis.bouratsis@cec.eu.int  Web: www.europa.eu.int/comm/europeaid

Countries/Regions:

World-wide

Type of funding/support:

Grants under the Co-financing with NGO program.
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Name SOS FAIM

Department:

Contact: Mr. Marc Mees

Address: Rue aux Laines 4, B-1000 Brussels, Belgium

Phone: +32.2.511.22.38 Fax: +32.2.514.47.77
Email: mme@sosfaim.be Web: www.sosfaim.be

Countries/Regions:

The NGO is supporting projects in the following countries, however there are no restrictions: Burkina Faso,
Cameroon, Democratic Republic of Congo, Congo-Brazzaville, Eritrea, Benin, Ethiopia, Mali, Senegal,
Tanzania, Bolivia, Chile, Ecuador, Peru.

Type of funding/support:
Grants and Co-financing

2. DENMARK

Name: DANIDA / Danish International Development Assistance
Department:  Technical Advisory Services - TSA
Contact: Mr. Lars Christian OXE, Technical Adviser Agriculture
Address: Ministry of Foreign Affairs, DK-1448 Copenhagen, Denmark
Phone: +45-33920000 Fax:

Email: laroxe@um.dk Web: www.um.dk/danida

1. Countries/Regions:
2. DANIDA works in 15 priority countries with sector programs:
Asia: Bangladesh, Bhutan, Nepal, Vietnam

Africa: Benin, Burkina Faso, Egypt, Ghana, Kenya, Mozambique, Tanzania, Uganda,
Zambia

Latin America: Bolivia, Nicaragua

1. Type of funding/support:

Grants, technical assistance
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3. GERMANY

Name: Deutsche Welthungerhilfe e.V. (German Agro Action) / DWHH
Department:  Programs & Projects

Contact: Dr. Hans-Joachim Preuss, Director

Address: Adenauerallee 134, D-53113 Bonn, Germany

Phone: +49-228-2288 144 Fax: +49-228-220710

Email: programme@dwhh.de Web: www.welthungerhilfe.de

Countries/Regions
Africa, Latin America and Caribbean, Asia

E.g. Haiti, Mozambique, Madagascar, DR Congo, Vietham and others
Type of funding/support:
Funding and co-financing of and co-operation with partner organizations

Name: GTZ / Deutsche Gesellschaft flr Technische Zusammenarbeit
GmbH

Department:  Program Office for Social and Ecological Standards
Sector Project Organic Agriculture

Contact: Mrs. Marion Buley and Mr. Daniel Vildozo

Address: Postfach 5180, D-65726 Eschborn, Germany

Phone: +49-6196-79 1466 Fax: +49-6196-79 6132
+49-6196-79 6555

Email: FirstName.SecondName@gtz.de Web: www.gtz.de

www.gtz.de/organic-agriculture

Countries/Regions:

Worldwide in countries where GTZ is already working / has offices for project administration service.

Type of funding/support:

Consultancy service, co-financing, technical assistance.
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Name: MISEREOR
Department: Asia- Department, Africa-Department, Latin America-Department

Contact: Ms. Anja Mertineit

Address: Mozartstr. 9, D-52064 Aachen, Germany

Phone: +49-241-442 417 Fax: +49-241-442 188
Email: mertineit@misereor.de Web: www.misereor.de

Countries/Regions:

Misereor supports projects of partner organization in the South:
Africa: e.g. Angola, Burkina Faso, Ethiopia, Mozambique, Chad, etc.
Asia: e.g. Afghanistan, Bangladesh, India, Palestine, Vietnam, etc.
Latin America: Brazil, Guatemala, Haiti, Mexico, Peru, etc.

Type of funding/support:

Grants, co-financing

4. FRANCE

Name: UNEP - United Nations Environment Program GEF - Global
Environment Facility

Department:  SANet Sustainable Alternatives network / Organic Food & Farming

Contact: Mr. Frank Rittner

Address: Tour Mirabeau, 39-43, quai André Citroén, F-75739 Paris, Cedex 15, France
Phone: +33-1-443 714 28 Fax: +33-1-44371474
Email: SANet@unep.fr Web: www.SustainableAlternatives.net

Countries/Regions:
World wide
Type of funding/support:

Co-financing
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5. The Netherlands:

Name: HIVOS Head Office

Department:

Contact: Coen van Beuningen; Harrie Oppenoorth

Address: Raamweg 16, 2596 HL The Hague, The Netherlands

Fon: + 31 (0)70 376 55 00 Fax: +31(0)70 362 46 00

Email: harrie@hivos.nl Web: www.hivos.nl
Countries/Regions: Only in DAC countries, where HIVOS is active, beside global and
regional issues such as those covered under I-GO.

Type of funding/support: Grants, Co-Financing, Loans, Consultancy services. There are in principle no
lower or upper limits. However, big is difficult and small is relatively easy.

Name: CBI - Centre for Promotion of Imports from Developing Countries
Department:  Trade Promotion

Contact: Mr. C.J. Dieleman, Programme Manager

Address: P.O. Box 30009, Rotterdam 3001 DA, Netherlands

Phone: +31-10-201-3434 (main) Fax: +31-10-411-4081 (main)

Email: chi@cbi.nl Web: www.cbi.nl

Countries/Regions:

Limited to the countries in the program. The following countries can apply for this new CBI program.
Please note: Countries of which the names are printed in bold are already in the program; producers/ exporters
can send in their application directly.

Bangladesh, Bolivia, Burkina Faso, Cape Verde, Costa Rica, Cuba, Dominican Republic, Ecuador, Egypt, El
Salvador, Eritrea, Ethiopia, Guatemala, Honduras, India, Indonesia, Ivory Coast, Jordan, Kenya, Morocco,
Mozambique, Namibia, Nepal, Nicaragua, Pakistan, Palestinian Territories, Panama, Peru, Philippines, Sri
Lanka, Tanzania, Thailand, Tunisia, Uganda, Vietnam, Zambia

Type of funding/support: Consultancy. This also includes consultancy for inspection and

certification, as it is a pre-requisite for export. Organizations may contact CBI directly.

_ Lehll Aol Ay o)l daloill  —



http://www.cbi.nl/

LaBY) ey dgl B ol e Gygianll Gl U 3 )l 5L e

Name: FMO - Netherlands Development Finance Corporation
Department: Investment Promotion and Technical Assistance in Asia, Africa and Latin America
(IBTA-Developing countries

Contact: Mr. Emile H. J. Groot, (070-3149654), Mrs Tanja van de Elsken (IBTA-OL)
Address: PO Box 93060 Den Haag 2509 AB Netherlands

Koningskade 40 Den Haag 2596 AA Netherlands
Phone: +31-70-314-9696 Fax: +:+ 31-70-324-6187
Email: t.van.den.elsken@fmo.nl Web:  www.fmo.nl

e.groot@fmo.nl

Countries eligible for IPTA facilities:

All countries in Africa, with exception of: Algeria, Burundi, Liberia, Libya, Sudan, Somalia and Chad,
while in South Africa only companies of autochthonous non-white entrepreneurs may qualify.

All countries in Asia, with exception of: (Afghanistan?), Bahrain, Burma, Brunei, Hong Kong, Iraq, Israel
(occupied territories do qualify), Japan, Kuwait, Micronesia, New Caledonia, North Korea, Qatar, Saudi
Arabia, Singapore, Taiwan and the United Arab Emirates.

All countries in Asia, with exception of: Antigua, Bahamas, Barbados, Bermuda and Puerto Rico.

In Europe ONLY the following countries DO qualify: Albania, Macedonia (rep), Malta and Bosnhia.

The list may be amended from time to time.

Type of funding/support: Grants, loans. See above.

Name: Triodos Bank

Department: Triodos Fund

Contact: Lucy Helling, via Marilou van Golstein Brouwers
Address: P.0.Box 55, NL 3700 AB Zeist , The Netherlands

Phone: + 31-30-6936590 Fax: +31-30-6936566
Email: Marilou.vangolstein@triodos.nl Web: www.triodos.com

Countries/Regions: No restriction

Type of funding/support: Grants and co-financing. The Fund is rather small: around Euro 200,000. The
maximum support per applicant is Euro 25,000.
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Name: Stichting Triodos- Doen

Department:  Triodos Bank

Contact: Marilou van Golstein Brouwers, Fund Manager, Nelleke Veenstra ,
Investment Officer

Address: P.0.Box 55, NL 3700 AB Zeist, the Netherlands

Phone: + 31-30-6936590 Fax: + 31-30-6936590

Email: Marilou.vangolstein@triodos.nl Web:

Countries/Regions: no restriction

Type of funding/support:

Short term trade loans

Name: The Rockefeller Foundation

Department:  Food security and Working Communities

Contact: Ms. Rita Harris, Ms. Elisabeth Biemann, Associate Director, Working
Communities Program

Address: 420 Fifth Avenue, Ninth Floor New York NY 10018-2702 USA

Phone: +1-212-852-8417 1-212-869-8500 Fax:  +1-212-852-8274

Email: bbiemann@rockfound.org; Web: www.rockfound.org;
global@rockfound.org; food@rockfound.org
RHarris@rockfound.org

Countries/Regions: All over the world

Type of funding/support: Grants
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8. Other organization (no detailed information, but potential donor for organic agriculture projects)

Name: SIDA

Department:

Contact:

Address: Naturbryksbyran, 105 25 Stockholm, Sweden

Phone: Fax:  +46-8-20-88-64
Email; info@sida.se Web:  www.sida.se
Name: Ministry of Foreign Affairs, Finland

Department:

Contact: Marjatta Hiekka, Mirja Sundberg

Address: P.O. Box 176, Kataganokanlaituri 3, 00161 Helsinki, Finland
Phone: +358-9-13416365 Fax: +358-9-13416470
Email: Web:
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* The compost manual, EBDA (2003)
* QOrganic agriculture environment and food security Rome, 2002
* SMAP final report, EBDA Egypt (2003)

* Production methods in organic agriculture: normative principles and technical

aspects. Short course (1999) Ege, University, 1zamin, Turkey

* Donor agencies active — Interested in the field of organic agriculture, IFOM,
November 2002
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Organic Agriculture in Sudan and
Its Impact on Rural Development

By
Dr. Eltayeb Ali Babiker
|Advisor to the Minister of Agriculture and
Forestry Republic of Sudan

Introduction :

Sudan is considered to be the future food reservoir and the source of food
security not only for Arab countries, but also for the whole world. This fact is
emphasized by the enormous natural resources the country has.

It is estimated that the suitable area for crop production is about 200 million
feddans (85 million hectares) of which only 20% is now utilized. The estimated area
of natural pastures and forests is about 117.2 and 64.5 million hectares,
respectively. The water resources from the Nile and its tributaries provide about
64.2 billion m3 of which only 16.4 billion cubic meters is utilized. Annual rains
provide about 1094.3 billion cubic meters distributed throughout the country at a
rate of 0-200 ml in the Northern Region, 200-600 ml in the Middle Region and 600-
1200 ml in the Southern Region .The underground water reservoir which includes
many aquifers is estimated to provide 39.6 billion cubic meters and covers a total of
about 75% of the whole country area, only 2.27% of this amount is now utilized.

The animal wealth of Sudan is estimated to be about 128.5 millions heads of
cattle, sheep, goats and camels all of which are raised under natural grazing system,
in addition to 60000 tons of fresh fish annually produced.

The many different climatic conditions prevailing in the country provide a
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wide range of biodiversity suitable for different practices of crop production thus,
many crop groups and varieties of crops are cultivated (Appendix 1). The total area
grown in these crops is estimated to about 16.8 million hectares. These crops are
cultivated under three main cultural practices:

1- Traditional rain-fed practice.

2- Mechanized rain-fed practice.

3- Irrigated cultural practice.

Most of these crops are grown under the first and second field practices, which
cover about 82% of total area cultivated in the country. In these, two cultural
practices neither chemical pesticides, inorganic fertilizers nor genetic modifications
are encountered.

Therefore, it may actually be said that all crops grown under such practices are
originally (Organic).

The livestock may also be considered organic as all of it is raised under the
vast natural grazing areas and naturally growing forests.

Global Significance of Organic Food Production :

The US National Organic Standards Board (NOSB) defined organic
agriculture as follows: “Organic agriculture is an ecological production
management system that promotes and enhances biodiversity, biological cycles and
soil biological activity. It is based on minimal use of off-farm inputs and on
management practices that restore, maintain and enhance ecological harmony”.

Recently it has become a worldwide demand for foods free of chemical
pesticide residues, synthetic fertilizers and genetic modification by consumers in
developed countries. Such food crops have found a wide-open door in international
markets producing very high profitable prices compared to conventionally produced
ones.

As a result, many international organizations and scientific foundations
eventually appeared encouraging the production of such crops especially after the
outbreak of the frightening diseases of cow-madness, foot and mouth disease and
the dioxins problem. Also many international organizations were established in
USA and Europe to formulate and put standards and conventions which regulate the
production, handling, processing and marketing of these organic food products.

In 1972 the International Federation of Organic Agricultural Movements
(IFOAM) was established as an umbrella organization for national organic
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agriculture associations. Members also include certification bodies, traders and
processors. IFOAM has established International Basic Standards of Organic
Agriculture and Food Processing which provide a framework for various
certification programmes. IFOAM has consultative status with EEC and Codex
Alimentarious Commission and a formal liaison status with FAO. IFOAM has
established an international accreditation Programme which is operated by the
International Organic Accreditation Service (IOAS). IFOAM accreditation is based
on compliance with Basic Standards and its Accreditation Criteria for programmes
certifying Organic Agriculture and processing. Any country or body needs to enter
this field should satisfy these standards and meet the regulations required in order to
be internationally recognized as organic food producer.

The Situation in Sudan :

As pointed out above, Sudan has got a tremendous opportunity to take the lead
in the production of organic food in both plant crops and livestock products.
Unfortunately, the country is still lagging behind even in comparison with the
African countries. This could be due to the following factors :

1- Complete absence of any organizing body in organic food production,
handling, processing and marketing neither in private nor public sectors.
Complete unawareness of farmers to the international market value of the
organic agricultural crops they produce.

N
)

3- Unavailability of funds in both time and value for agricultural production
(only 10%). Farmers are mostly self-dependant in funding crop
production and livestock raising (85%).

4- Lack of infrastructure in agricultural areas (e.g. roads, railways, transports,

etc.) where crops are grown and livestock is raised.

5- High cost of agricultural production coupled with low productivity.

6- Absence of transferred technology leading to vertical increase in
productivity.

7- Unsustainability of agricultural crop production due to marketing and
availability of fund problems.

8- Weak and inadequate extension services in areas of agricultural production.

A Proposed Programme for Organic Farming and Organic Food
Production in Sudan :

A- The initiation of the idea :

In order that Sudan can catch up and enter the international market of Organic
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Food production, a national workshop to look into the future of Organic agriculture
in the country was held in February 2001. In conclusion, the workshop came out
with the fact that Sudan has got a very high potential for the production of Organic
foods. This is attributed to the huge natural resources and the wide range of
biodiversity available with high relative advantages, which justify its lead in organic
food production.

The outcome of this workshop encouraged some international companies in
UK and Holland, having a good history and a long experience in marketing a large
number of Sudan agricultural products, to shoulder the responsibility and foster a
programme of Organic Agriculture in the country.

A plan of work in the Pogramme started after the workshop by appointing a
local expert as a National Project coordinator. Two regions were chosen, namely
Northern Kordofan and Sinnar Sates where the programme is to be implemented.
The National Institute of Environmental Studies was chosen to carry out all the
necessary studies including field surveys, data collection and selection of more
suitable regions. A third region in the Nile River State was chosen in addition to the
previous regions. All  studies, field surveys and data collection were done and
send to the International Organization concerned in Europe so as to have their
consent in order to start the programme. Official meetings held with the Regional
Ministers of Agriculture in the States concerned, Farmer's Unions and land owners
resulted in a general agreement and insistence to bring the programme into reality.

The Proposed and Potential Organic Agriculture Areas in Sudan
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B- Execution of

B- Execution of the Programme :

To guarantee success of the proposed programme, the international companies
suggested a joint-venture with the specialized banks (e.g., Agric. Bank), the farmers
and land owners, each to play their roles as follows:-

1- Farmers and land-owners produce organic food in their lands.

2- Specialized banks provide the funds for cultivation and production of
organic foods.

3- The European companies shoulder the responsibility of marketing the
production in the international markets by having a wide label experience
and (1S0.9000 certificate) which will guarantees sustainable marketing of
organic foods produced.

The European companies accepted to provide all funds necessary for the
programme and contacted FAO Authorities in Rome & Cairo who agreed to help in
carrying out the necessary studies to execute the programme and to provide funds
for development projects in the chosen regions. Contacts were also made with the
International Trade Center (1.T.C) and the Common Fund for Commodities (CFC)
who agreed to cooperate and help in making the Sudan Organic Agricultural
Programme becomes fact.

The ultimate goal of all this is to connect the programme with three important
dimensions namely :

1- Agricultural: The farmers produce the organic crops in their own land
using funds provided by the specialized banks.

2- Commercial: The fund—providing banks together with the international
companies which acquire the license to market organics products will play
the role of marketing these products.

3- Developmental: International organizations e.g., FAO, CFC, ITC, etc.
would provide funds to execute projects suggested for the development of
the selected regions.

C- The selected regions :

It is agreed that regions chosen for organic agriculture will be specialized in
production of crops for export only, e.g. sesame, groundnuts, sorghum, Roselle
hemp (kerkade), gum arabic, guar gum in addition to livestock raising. In the
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Northern Kordofan region, farmers grouped into many co-operative Societies
agreed to cultivate organic products in their own land following the traditional
rotation practice.

The selected regions for organic food production under traditional and
mechanized rain-fed practices, proposed areas and expected production of crops
chosen are shown on (Table -1) .

Table (1)
Proposed Regions, Areas, Crops and
Expected Production

Selected | Area Proposed Crops cultivated (O.A.) and Expected production (mc‘;l' lj)a?rs).
region for O.A, (feds) | Gum Arabic | Sesame | Sorghum | kerkade gum

Northern
Kordofan | 696000 11.000 10.000 | ----- 5000 | -----
State
Sinnar—— | 460,000 5000 10000 | 10.000 | ----- 5000
State

Total 1096.000 16.000 20.000 10.000 5000 5000

The above-proposed area in Northern Kordofan State is very small compared
to the available land, which can be utilized for organic crop production under
traditional rain-fed cultural practice. If funds become available, the area can be
increased to more than 5 million feddans (1.20 million hectares). Production of
these crops can also be increased tremendously both horizontally and vertically
using technological packages.

The area proposed in Sinnar State to be cultivated under mechanized rain-fed
system can also be increased by 50.000 feddans under irrigated system. This means
organic crop production can be increased by more than one hundred times if funds
become available.

In the River Nile State, an area of 500.000 feddans is also proposed to be
under irrigated system for production of organic food.
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D- Current Situation of the programme:

1- An investment company, to administrate and organize organic agriculture
for production of organic products in Sudan has been established under the
name “Organic Product Co. Ltd, Sudan”.

2- Official applications written by the international companies to the
authorities of the three chosen regions has been presented and accepted
with the consent of Farmers Unions, the Regional Ministers of Agriculture
and the farmers concerned with all the blessing of the federal Ministry of
Agriculture and Forestry.

3- The international organizations concerned with certification of products
cultivated in Sudan as “Organic” started a programme of analyzing these
products, in order to offer the necessary certificates. The programme of
analysis started first with Sinnar State and finally the Nile River State. A
team of experts representing these organizations visited Sudan and all
expenses of their visit and registration fees were paid by the international
companies.

E- Rural Development of the Proposed Regions of the Programme :

The regions proposed for production of organic agricultural products are rural
areas where basic services are badly needed. In this respect, the Federal Ministry of
Agriculture officially asked FAO to present projects for the development of these
areas. In order to fulfill this goal, a technical working team was proposed to be
formed by FAO to prepare these technical projects with respect to crop production,
marketing and integrated agricultural services. FAO agreed and allotted US$
20.000 for this purpose and formed the technical working team. In these regions the
on-going situation of the programme is moving fast as the international companies
In concern agreed to pay all expenses needed to carry out the studies for production
of organic agricultural foods. They also agreed to pay expenses needed for
certification of all these products cultivated as “Organic”.

The only essential part left in the programme is to finance farmers to start
organic food production, so that Sudan can catch up with the fast moving global
train of organic food production.

Future Impact of Global Marketing of Sudan Organic Foods on
Development and Farmer’s Standard of Living :

It is a fact that organically cultivated foods usually fetch higher prices than
those conventionally produced. According to supply and demand rules higher prices
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do occur when the demand for a commodity is more than its supply. The global
demand for organic foods is annually increasing due to consumers awareness of
their value and benefits. USA organic sales from 1990 through 1996 showed sales
growing 20 -25% annually reaching US$ 3.8 billions in 1996 .The global size of
the markets for organic foods is estimated to reach US$ 80 billions in 2008 . It is
also estimated to reach US$ 30 billions by 2005 in six counties namely, France,
Germany, Netherlands, Sweden, UK and USA. This simply means that organic
foods produced in the proposed Sudan programme of organic agriculture will find a
good global market.

In the year 2000, Sudan exported 20 plant and livestock food products as
conventionally cultivated foods reaching US$305.7 millions (Appendix-2). An
internet survey for international prices of some organically produced agricultural
foods revealed that the difference in price between conventionally and organically
produced foods ranges between 38% - 120 %, (appendix- 3) average of 79%
increase. This percentage increase in price would be applicable to Sudan
agricultural exports if those products were marketed as organic foods. Then they
would have obtained total national revenue of US$ 547.2 millions, i.e., an increase
of US$ 241.5 millions.

In fact those agricultural food products were organically grown but not
officially certified by any internationally recognized organization accredited such
certification.

It is a clear fact that organically grown food in the proposed programme, will
have a wide-open door in the international market reaching much higher prices and
consequently more national revenue. Farmers cultivating those food products will
also get more income, which will be positively reflected on their standard of living.
More national revenue means more money available for solving pertaining
problems hindering Rural Development. As mentioned above, the purposed regions
of the future organic agriculture programme are rural areas where basic services are
urgently required. Thus improved financial conditions of the farmers in addition to
the huge increase in the national revenue will be positively shown on the provision
of these services by the government.

In conclusion, the potential size of organic foods in both traditional and
mechanized rain-fed practices or even in the irrigated practice will be very great.
Marketing such large amounts of organic foods will make Sudan a prominent figure
in the international market of these products. It will also attract global investors to
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Moreover, the contribution of the agricultural sector in the national income
will consequently be increased leading to more development of the country and

better standard of living of farmers cultivating these crops.

Appendix (1)
Crops and Crop groups Cultivated in Sudan

. Horticultural crops Suga Miscella
CF;geg cereals Qil crops (A) fruits (B) (F;ruolse; r Fcc:’gagse neous
i vegetables P crops i crops
Cotton | Sorghum | Groundnuts Potatoes Cow pea | Sugar | Lucerene Coffee
Mangoes - cane Coffee
spp.
Jute Millet Sesame Citruses | Sweet Haricot Sugar | Sudan Tea
potatoes bean -beet | grass Camellia
(French sinensis
bean)
kenafe | Wheat Sunflower Dates Cassava Broad Phippicera | Tobacco
bean
(Egyptia
n bean)
Corn Cotton seed | Melon Onions Pigeon Abu Gum
pea sabeen arabica
Rice Water Okra lentils Dolichos
melon lablab
Guava Eggplants
Banana Jew's
mallow
Paw paw | Purslane
Pine- Tomatoes
apple
Chili

Source: The Ministry of Agriculture and Forestry Directorate of Agricultural Economics

and Planning.
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Appendix (2)
Sudan National Revenue of
Some Sudan Agricultural

Products Exports (1999 — 2000)
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No Products Revenue sold as | Revenue sold as | Revenue Increase
Conventional* | Organic79% ** Difference
(US$1000) (US$1000) (US$1000)
1 Gum Arabic 16042 28715.2 12673.2
2 Talh gum 2340 4188.6 1848.6
3 Sesame 146920 262986.8 116066.8
4 Groundnuts 5421 9703.6 4282.59
5 Kerkade 17987 32196.7 14209.7
6 Water melon seed 12608 22568.3 9960.3
7 Cassia senna 788 1410.5 622.5
8 Hinna 636 1138.4 502.4
9 Sorghum 10112 18100.5 7988.5
10 Vegetables 07 12.5 55
11 Fruits 3450 6175.5 2725.5
12 Loban Gum 312 558.5 246.5
13 Sheep 60555 108393.5 47838.5
14 Goats 338 605 267
15 Cattle 161 288.2 127.2
16 Camels 5324 9530 4206
17 Antelopes 084 150.4 66.4
18 Red meats 17677 31642 13965
19 Fish 179 320.4 141.4
20 Gum Arabic 4776 8549 3773
powder
Total 305717 547233.6 241516.6

*Actually sold as conventional foods.
** |f were sold as organic foods.

— ()

IR EWEE R



LaBY) ey dgl B ol e Gygianll Gl U 3 )l 5L e

Appendix (3)
Difference in Price between Conventional
and Organic Foods

Conventional Organic Difference | % increase
No Years Crops ] ) ) ) o o
price/ unit price/unit in price in price

1 1996-2000 | Carrots 11.10 24.45 13.35 120.27

2 1999 Green peas | 26.75 36.96 10.21 38.17

3 2000 Bananas 13.53 21.55 8.02 59.27

4 2000 Orange 11.76 19.17 7.50 64.27

5 2001 Mangoes 11.00 16.00 5.00 83.33

Source: US Department of Agricultural Marketing Services (Internet search).
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O sl — sk Al (22003) A )l B ladll B )l 5 <l jaball 5 )l

A5 Hlitue Ao Ao (Sazlall andi — 2 200055 |l el e Jla 7L ¢ 5 e -4
.(Organic Production co.Sudan)
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