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1. Background Information: 

1.1 Agricultural production in Lebanon and geographic distribution

Lebanon produces crops in five major categories: cereals, fruits (not including olives), olives, industrial crops (e.g., sugar beet, tobacco), and vegetables. Fruit and olive trees occupy 45 percent of the total cultivated area, and have increased by about 230,000 dunums in the past 10 years (Table 1). The area covered by greenhouse production has also significantly increased over the past years, from 6,700 dunums in the late 1980s to almost 50,000 dunums in 1999. Agricultural production in greenhouses is more intensive than in open fields and requires more agro-chemicals (pesticides and fertilizers). Agricultural production is concentrated in the Bekaa, which accounts for 42 percent of total cultivated land. The Bekaa hosts 62 percent of the total area used for industrial crops (including sugar beet, tobacco, and vineyards) and 57 percent of the total area used for cereal production (see Table 2). The North (Akkar and Koura regions) host 40 percent the area used for olive production in the country. Fruit trees cover 24 percent of the total cultivated area. 

Table 1: Area cultivated by major crop type
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Source: Ministry of Agriculture/FAO, 2000
Table 2: Land used for major types of crops by Mohafaza (Dunums)
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Source: Ministry of Agriculture/FAO, 2000
1.2 Water consumption

The agricultural sector is by far the largest consumer of available water resources in Lebanon. While the total land area under cultivation has remained fairly constant during the past decades, irrigated lands have more than doubled, from 40,775 hectares in 1961 to 104,009 hectares in 1999 (Ministry of Agriculture/FAO, 2000). This reflects the intensification of agricultural practices (i.e., producing more per unit area). Moreover, the gradual substitution of traditional and wild cultivars with new crop varieties constitutes an added pressure on limited water resources. Compared to traditional crops, new imported varieties usually consume more water and are more droughts sensitive. They are also more susceptible to diseases and agricultural pests.

1.3 Agro-chemicals Use

Like many developing countries, Lebanon has promoted the use of pesticides to expand agricultural land and increase output per acre. Promotional activities have included extension services and significant subsidies. In 1999, Lebanon imported 1,530 tons of pesticides and almost 32,000 tons of fertilizers. Fungicides and insecticides represent the largest share of imported pesticides, followed by herbicides, acaricides, and nematicides (see Figure 1). The Figure 1 shows that pesticide use has more than doubled since 1996 to 1998. The quantity of pesticides imported evolved from 2047,9 tons in 1996 to 4148,3 tons in 1998 (Ministry of agriculture in Lebanon, 2001). 

Although Lebanon no longer imports a whole range of persistent pesticides, Lebanese soils are potentially contaminated from persistent chemicals and residues, the result of many years of unrestricted application of dangerous pesticides. Many pesticides that were commonly used in Lebanon contain compounds that persist in the environment for more than 20 years. While current pesticides do not contain such chemicals, they may however react in the soil to produce new persistent compounds that potentially pollute the soil and groundwater.

Recent analysis of pesticide composition has revealed high shares of toxic chemicals that may provoke and cause cancer, genetic damage, fetal damage, and severe allergic responses in exposed populations. Unfortunately, epidemiological studies were not yet established in Lebanon.

Many pesticides used are banned or restricted under international agreements. In addition, several studies have shown that inadequate product labeling and farmers’ lack of information have led to widespread overuse or misuse of dangerous pesticides. Substantial anecdotal evidence suggests that pesticide poisonings and ecological damage have become common in Lebanon.

Figure 1: Annual imports of pesticides by type (Tons per year)
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Source: Department of Export, Import, Control and Quarantine, 2001
Pesticides usually include a combination of active ingredients, surfactants (viscous compounds used to improve the application and distribution of the active ingredients) and inert liquids to dilute the final product. 

However, surfactants and inert liquids are organic and/or inorganic chemical substances capable to modify the main active matter effect (persistence, penetration and residues in the plants, etc.) and enough to incur ominous risks more for the environment and the human health. These products may represent up to 99 percent of the pesticide on a volume basis. They can be used in several combinations or in addition to other products increasing the specter of activity of the active matters. 

It is important to mention also, that for a same active matter, the concentration and the nature of the adjuvant can vary considerably in the products and this according to the source or countries exporters. These inert substances are sometimes more poisonous than the active matter itself, and some among them are forbidden, prohibited or restricted either concerning agricultural use. They constitute a means of falsification of these products requiring a continuous surveillance. Table 3 provides a good indication of the application rates of active ingredients for different types of crops. 

Table 3: Pesticide use reported in kg/ha or liter/ha of Active Ingredient per type of culture
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Source: Ministry of Agriculture/FAO, 2000
2. Major problems and difficulties

Improper agricultural practices lead to soil erosion and impoverishment, depletion of underground water resources, water pollution and health impacts from inappropriate use of pesticides and fertilizers, and environmental pollution from haphazard dumping of slaughter waste and animal farms.

At the same time, pesticide application is a hazardous activity. Inadequate and/or excessive application has been observed and frequently reported. Although the Ministry of Agriculture and several NGOs are focusing more efforts to training farmers on sound handling and use of pesticides, a high rate of illiteracy among farmers remains an obstacle to effective communication and training. For example, illiterate farmers often use excessive application rates because they cannot read the instructions on the labels. Furthermore, many small scale vendors and retailers dilute the pesticide to achieve higher revenues. 

Since application labels don’t change accordingly, farmers may observe reduced efficiencies and resort to increasing application rates based on personal judgment. This unfortunate practice also leads to excessive rates of application. It has also been reported that farmers do not respect minimum withdrawal periods (i.e., crops are sprayed a few days before harvesting). Clearly, the health impacts of such practices are alarming and should not be under- estimated. 

Agricultural extension is the responsibility of the Ministry of Agriculture, Department of Agricultural Extension and Guidance. Chronic lack of funds and human resources has limited the Ministry’s scale of intervention. This is why local and international NGOs are necessary to provide targeted extension programs to local farmers in a variety of agricultural disciplines and in many parts of the country.  

2.1 Pressures on the Environment, Water and Food Qualities

Crop production relies heavily on agro-chemicals, including several pesticide derivatives and fertilizers. Farmers in Lebanon tend to use pesticides and fertilizers in excessive amounts and frequently do not conform to the specified waiting period (i.e. the minimum length of time, which must elapse between spraying and harvesting to safeguard the health of the consumer). 

Recent evidence suggests that pesticide used in Lebanon has damaged organisms not targeted by applications, while pesticide runoff has polluted many waterways. Much of the damage can be attributed to the timing, frequency and dose-intensity of applications, as well as use of inappropriate products and lack of information about toxicity.

In the past, the Ministry of Agriculture used to advise farmers on appropriate techniques and applications, but this service was interrupted by the war. Presently, the ministry has only a few agricultural engineers and field experts, which cannot possibly reach all the farmers in Lebanon. The distributor or company who sells the chemicals is frequently the only source of information for the farmer. Containers often lack labels, instructions or expiry dates and may include some chemicals banned in other countries for their damaging effect on the environment. The present practices are a health threat to the farm workers and the public, and may cause resistance of certain pests to common pesticides.  The health of soil organisms and soil quality has suffered as a consequence and the run-off pollutes water resources. 

Greenhouse farmers in Lebanon have long used methyl bromide (CH3Br) for its unequalled effectiveness. According to a field survey conducted in 2000 by the Ministry of Environment Methyl Bromide Alternatives Project, Lebanon consumed on average about 394 tonnes of methyl bromide per year between 1995 and 1998. Rates of application in Lebanon are commonly high, varying between 80-100 kg/dunum (normal rates of application in other countries range between 50-60 kg/dunum). 

Unfortunately, methyl bromide is also an ozone depleting substance (depletion potential of 0.6) and poses serious occupational hazards to uninformed farmers. It is banned in many countries including several Middle Eastern countries such as Syria. Furthermore, the use of this non-selective (wide spectrum) agrochemical destroys beneficial soil-borne organisms, such as nitrogen-fixing bacteria, and thus forces farmers to regularly supply their land with organic amendments enriched with microorganisms. Soil amendments are an added cost to the farmer.

Unlike most Middle Eastern countries, Lebanon is blessed with high annual rainfall.  Hundreds of springs feed 17 rivers year round as well as 23 rivers that are seasonal.   Unfortunately, most of Lebanese water resources, besides being wasted by inefficient irrigation techniques and a decaying water distribution system, are polluted by untreated sewage, dumped waste and industrial effluents. 

Studies done in 1990 and 1994 showed that at least 70% of all fresh water resources were exposed to bacteriological contamination and that 80 % of the well water must be considered unsafe for consumption. In addition, sea water intrusion due to the over pumping of groundwater by private wells has rendered a lot of the groundwater near the coast unusable. 

The Nahr Ibrahim River and the Litani River are considered to be two of the most polluted rivers in Lebanon. The Karaoun Lake, fed by the Litani River, was put off limits for fishermen, due to the high concentrations of heavy metal and pesticide residues found in fish. In fact, all rivers in Lebanon suffer at varying degrees from the effects of solid waste and effluents. Seawater suffers from heavy bacteriological and chemical contamination. 

A study on fish in 1997 found that 30 % of all the fish caught along the Lebanese coast had plastic in their stomachs and divers complain about the presence of plastic under the sea. Traces of mercury and pesticides like DDT, have been found in measurable concentrations in fish offshore, which will eventually end up in our menu. Major sources of pollution are effluent from tanneries, fertilizer production, intensive use of pesticides, soap and paint factories, food processing facilities, disposed oil and waste disposal into the water from ships and tankers. And sediment from soil erosion or stirred up during coastal construction has destroyed or deteriorated many of the fish breeding grounds, Water quality is a priority issue and improvements are on the way.

Also, the intensive use of pesticides leads to a bad quality of the agricultural products. Because they are very charged in pesticide residues, sometimes the doses exceed the norms adopted by the developed countries and therefore are rejected at the time of the export. This situation influences a lot on the economic plan.

2.2 Pressures on Economic and trade 

Lebanon imports annually an approximate quantity of 2000 thousands tons of agricultural products from which 450 thousands tons are originated from the EU (about 1/3 of the total quantity imported). On the other hand, Lebanon exports a total quantity of 578 thousand tons of which 16 thousands are exported to the EU. 

Under the EU partnership agreement, Lebanon will get the chance to increase its exportation to the EU if the Lebanese government undertakes measures to improve quality control on its goods. 

As an estimation of the impact of pesticides use on trade partners, we can use the Lebanon evolution of agricultural exportations: The Lebanese exportations of agricultural products to Europe have been stagnating around USD 2 millions for the last four years, which is a very little volume in comparison to the imports from Europe: greater than USD 167 millions.

These numbers show the potential risk on Lebanon’s exports because of the health and safety risks.

The ministry of trade stated, in July 2005, that some Lebanese exporters are meeting with barriers to enter various European markets and that about 35% of rejected cases arise due to the use of illegal and unsafe additives and chemical products.

Lebanon has been slow in reviving its food quality control systems. The laboratories are not able to carry out effective quality control. Therefore, complying with the international standards recommended by the EU is of great importance for the country
2.3 Health Effects

Also, evidence surveys suggest that exposure of farmers to toxic pesticides is quite serious in Lebanon, while our productivity analysis suggests that any direct benefits from pesticide use have been offset by adverse impacts on soil organisms, natural pest predators, and farmers health. Exposure can produce numerous acute effects, depending on pesticide toxicity and the dose absorbed by the body. 

For pesticides with high acute toxicity, exposure can produce intoxication symptoms within minutes or hours, including headaches, flu-like symptoms, skin rashes, blurred vision, and other neurological disorders. Prolonged exposure can lead to more serious cardiopulmonary, neurological and hematological symptoms, as well as skin disease. Many cases of poisonings and accidents were avowed each year and some of them provoke the death. 

3. Policies and Actions

The agricultural sector is struggling to survive in a competitive regional market. Through loans and grant agreements, the Lebanese Government has implemented large-scale irrigation projects that will increase the share of irrigated lands. Also, the Ministry of Agriculture has taken steps to ban a long list of hazardous pesticides. 

However, effective extension programs, use of water-conserving irrigation techniques, and rational use of agro-chemicals (pesticides and fertilizers) are still scant or localized. Moreover, there are no policies or incentives for adequate management of agro-industrial waste by-products such as olive residues from olive mills, litter from poultry farms, and slaughterhouse-waste. 

Banning dangerous pesticides

In May 2001, the Lebanese Government signed the Stockholm Convention on persistent organic pollutants. 

In 1998, the Ministry of Agriculture banned 110 pesticides (Decision 94/1, dated 20/5/98), including aldrin, dieldrin, endrin and DDT, all of which are known to be very potent and persistent in the environment (see Tables 4 & 5). Customs have been instructed to monitor incoming pesticide shipments and seem to be complying efficiently. The decision however, did not set fines or provide for legal action against offenders. 

Safe handling of obsolete pesticides

Pesticides have a limited shelf life, after which the compound usually looses potency or starts undergoing chemical transformations. Improper handling and storage (temperature, sunlight) may shorten the shelf life resulting in obsolete pesticides stocks which need getting rid off. In 1998, FAO supported a project (US$101,000) to assist the Lebanese Government to eliminate a stock of 8.5 tonnes of pesticides and train the staff of the Agricultural Research Institute to manage and handle the pesticides stock (UNDP, 2000). No information was available on project implementation or other cases of obsolete pesticides.   

Phasing out methyl bromide 

Pursuant to the Montreal Protocol (ratified by Lebanon on Sept. 16, 1987) the Ministry of Environment initiated the Methyl Bromide Alternatives Project in May 1999. This initiative was followed by the ratification of the Copenhagen amendment in December 2000. 

Funded by the Multilateral Fund (MLF) of the Montreal Protocol, and managed by the UNDP, this project aims to phase out methyl bromide in Lebanon even before the deadlines set by the Montreal Protocol for 2015. The project has demonstrated the efficiency of all available alternatives to methyl bromide over four consecutive growing seasons in 19 sites around the country, totaling 52 greenhouses covering a total area of 20.5 dunums.

4. Suggestions and recommendations

Monitoring, assessment and control are a necessity in Lebanon in order to repress the fraudulent intentions in the commercialization of these products and to limit the risk thereafter to which the population is exposed. Thus, the controls must be reinforced on the national plan in order to restrict the commercialization and application of some phytosanitary products.  

In this context, Consumers Lebanon Association propose:   

· To elaborate a program of surveillance of the quality of the pesticides imported to Lebanon in order to limit fraudulent falsifications,  

· To update the lists of banned and restricted substances capable of existence in the components of the pesticides.

· To educate the public and encourage the incorporation of IPM alternatives as a means of reducing the use of pesticides.

· To test the different methods of analyses recommended by the FAO, the EPA and the AOAC.

· To prepare Regulations setting maximum levels for contaminants in foodstuffs and to set the Maximum acceptable pesticide residues levels in the products of plant and animal origin.
This month, July 2005, Consumers Lebanon has been nominated as an active member of the National Pesticide Committee; this will have an important impact on the evolution of the sector.

Following are the last updated lists of banned pesticides and to be banned dated from 20/5/1998, decision 1/94:

Table 4: List of Banned Pesticides in Lebanon

1. 1,2 dibromo - ethane

2. 1,2 dichloro - ethane

3. 2,3,4,5- Bis (2-butylene) tetrahydro-2-furaldehide  [Repellent-11]

4. 2,4,5- trichlorophenoxyacetic acid (2,4,5-T)

5. Acrolein

6. Acrylonitrile

7. Aldicarb

8. Aldrin

9. All compounds containing Arsenic salts

10. Aminocarb

11. Aramite

12. Arsenious oxide

13. BHC Technical (not Gamma HCH-Lindane)

14. Binapacryl

15. Butocarboxim  

16. Butoxycarboxim

17. Cadminate

18. Cadmium Calcium Copper Zinc Chromate Complex

19. Cadmium compounds

20. Calcium Arsenate

21. Calcium Arsenite

22. Calcium cyanide

23. Captafol

24. Carbon tetrachloride

25. Carbophenothion

26. Chloranil

27. Chlordane

28. Chlordecone

29. Chlordimefon

30. Chlorinated camphene [Toxaphene]

31. Chlormephos

32. Chloromethoxypropylmercuric acetate (CMPA)

33. Chlorthiophos

34. Copper Acetoarsenite

35. Copper Arsenate

36. Copper Arsenite

37. Crimidine

38. Crotoxyphos

39. Cyanothoate

40. Cycloheximide

41. DBCP (Dibromo chloro propane)

42. DDT

* Decachlorooctahydro - 1,3,4 - methoxy - 2H - cyclobuta (cd) pentalen-2-one 

   [Chlordecone]

43. Dechlorane

44. Demephion-O

45. Demephion-S

46. Diamidafos

47. Dibromochloropropane

48. Dicrotophos

49. Dieldrin

50. Dimefox

51. Dimetilan

52. Dinoterb salts

53. Dinoseb salts

54. Dioxathion

55. Edifenphos

56. Endothion

57. Endrin

58. EPN (Ethyl (p-nitrophenyl) thio benzene phosphonate)

59. Erbon

60. Ethylan

61. Ethyl Parathion

62. Ethylene Dibromide (EDB)

63. Ethylene oxide

64. Fensulfothion

65. Fluoroacetamide

66. Fosthietan 

67. HCH containing less than 99.0% of gamma isomer 

68. Heptachlore

69. IFSP = Aphidan

70. Isazophos

71. Isobenzane

72. Isodrin

73. Isothioate

74. Isoxathion

75. Kepon

76. Lead arsenate

77. Leptophos

78. Maleic hydrazin and its salts, other than salts of choline, potassium   and   sodium

79. Medinoterb acetate

80. Mercuric chloride

81. Mercuric Compounds (Organic and inorganic)

82. Mirex

83. Nitrofen

84. OMPA [Schradan]

85. Oxydeprofos

* Parathion ethyl
86. Phenazine

87. Phenylmercuric oleate (PMO)

88. Phenylmercury acetate (PMA)

89. Phospholan

90. Potassium 2,3,5 - trichorophenate (2,4,5,-TCP)

91. Pyriminil [Vacor]

* Repellent -11
92. Safrole

93. Salithion

* Schradan 

94. Silvex

95. Sodium arsenate

96. Sodium arsenite

97. Sodium Cyanide

98. Sodium fluoroacetate

99. Sodium pentachloro-phenoxide (Sodium pentachlorophenate)

* Strobane
100. TDE (1,1-Dichloro-2,2-bis (p-chlorophenyl) Ethane

101. TEPP (Tetra ethyl diphosphate or Tetra ethyl pyrophosphate or Ethyl pyrophosphate)

102. Terpene polychlorinates [Strobane]

103. Thallium sulfate

104. Thionazin

* Toxaphene
105. Triamiphos

106. Trichloronate

107. Trysben

* Vacor

108. Vinyl chloride

109. Wipeout

* Compounds lised in italics have been already cited under different names.

Table 5: Suggested list of pesticides to be banned in Lebanon

1. 1,2 dibromo - ethane

2. 1,2 dichloro - ethane

3. 2,3,4,5- Bis (2-butylene)tetrahydro-2-furaldehyde  [Repellent-11]

4. 2,4,5- trichlorophenoxyacetic acid (2,4,5-T)

5. Aldicarb

6. All compounds containing Arsenic salts

7. Binapacryl

8. Captafol

9. Calcium Arsenite

10. Carbon tetrachloride

11. Chloranil

12. Chlordecone

13. Chlordimefon

14. Chlorinated camphene [Toxaphene]

15. Chloromethoxypropylmercuric acetate (CMPA)

16. Copper arsenate

17. DBCP (Dibromo chloro propane)

* Decachlorooctahydro - 1,3,4 - methoxy - 2H - cyclobuta (cd) pentalen-2 - one

   [Chlordecone]

18. Dinoseb salts

19. Ethyl Parathion

20. Ethylene Dibromide (EDB)

21. Ethylene oxide

22. HCH containing less than 99.0% of gamma isomer

23. Maleic hydrazin and its salts, other than salts of choline, potassium   and sodium.

24. Mirex

* Parathion ethyl
25. Phenylmercuric oleate (PMO)

26. Potassium 2,3,5 - trichorophenate (2,4,5,-TCP)

27. Pyriminil [Vacor]

* Repellent -11
28. Safrole

29. Silvex

30. Sodium arsenite

* Strobane
31. TDE (1,1-Dichloro-2,2-bis (p-chlorophenyl) Ethane

32. TEPP (Tetra ethyl diphosphate or Tetra ethyl pyrophosphate or Ethyl pyrophosphate) 

33. Terpene polychlorinates [Strobane]

34. Thallium sulfate

* Toxaphene
35. Trysben

* Vacor
36. Vinyl chloride

37. Wipeout

* Compounds listed in italics have been already cited under different names.
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