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Review on Effect of Pesticide on Environment, Honey Bees and Hence on Humans  Gizaw Mohammed1      AregaTafere*1      Maradona Birhanu2      Chemere Ayenew2 1.Wolaita Sodo University School of Veterinary Medicine 2.Alage Agricultural Technical Vocational and Education Training College  Summary Pesticides are used to kill the pests and insects which attack on crops and harm them. Different kinds of pesticides have been used for crop protection for centuries. Pesticides benefit the crops; however, they also impose a serious negative impact on the environment. Excessive use of pesticides may lead to the destruction of biodiversity. Many birds, aquatic organisms and animals are under the threat of harmful pesticides for their survival. Pesticides are a concern for sustainability of environment and global stability. Despite their importance for human being, honey bees die with alarming speed. In recent years, in different parts of the world, due to pollution, pesticides and neglect there was registered an unprecedented rate of disappearance of honey bees. Einstein's theory, the fact that once the bees cease to exist, humanity has only four years to extinction, seems now truer than ever. Thus, the issue has gained a tone of maximum urgency; the bee crisis can entirely shatter the world food security, already affected by the economic crisis. There are plenty of factors that could cause honey bee population decline: disease, parasites, climatic factors (high temperature, drought) or decrease in the diversity of honey flora. It may sometimes happen that the beekeeper himself causes the poisoning of his honey bees, use inappropriate products which should protect the honey bees. It is therefore possible to imagine a multi-factorial explanation of problems encountered by honey bees and to underestimate the key role of pesticides. Considering these, Pesticides residues in vegetables, fruits, pulses, grains and water can cause numerous health complications like cancer, genetic defects and impotency. Keywords: Pesticides, pollination, Honey bees, honey.  1. Introduction Many radical changes took place in the 1950, shortly after the Second World War, when tractors replaced horses, chemical fertilizers replaced manure, the applying of pesticides using the aircraft became common, and farmers became aware of the cost of production. It was a time when humanity was not aware of the danger that pesticides brought, being satisfied to have eliminated agricultural diseases and pests. Thus, year by year, the usage of pesticides grew considerably. Perhaps the only ones who have suffered from the beginning due to agricultural modernization were honey bees and beekeepers respectively (Maini et al. 2010).  Animal pollination, mainly performed by bees, is an important ecosystem service with almost 90 percent of flowering plants and 75 percent of the world’s most common crops benefiting from animal flower visitation (Klein et al. 2007). Habitat loss and fragmentation, pesticides, pathogens, climate change, invasive species, intense management of managed bees, and decreased interest in beekeeping have all been suggested as threats to bees and pollination services, but the relative importance of these drivers remains uncertain (Ollerton et al. 2011). Intense development of agriculture and animal production has caused exposure to substances with which bees have never before come into contact. The increasing demand for food has forced farmers to use more mineral fertilizers and pesticides to generate higher yields (Sattaris et al. 2016). The residues of these substances in the form of contaminants are then transferred into grains, vegetables, and fruit (Lozowicka et al. 2014). They have also been discovered in herbs such as mint (Mentha) or lemon balm (Melissa officinal’s) (Lozowicka et al. 2014). Recent research is uncovering diverse sub-lethal effects of pesticides on bees. Insecticides and fungicides can alter insect and spider enzyme activity, development, ovipositor behavior, offspring sex ratios, mobility, navigation and orientation, feeding behavior, learning and immune function (Van Englesdrop et al. 2010). Reduced immune functioning is of particular interest because of recent disease-related declines of bees including honey bees (Van Englesdrop et al. 2012, Cameron et al. 2011). Pesticide and toxin exposure increases susceptibility to and mortality from diseases including the gut parasite Nosema spp. (Pettis et al. 2012, Vidau et al. 2011). These increases may be linked to insecticide-induced alterations to immune system pathways, which have been found for several insects, including honey bees, (Chaimane et al. 2012). Neonicotinoids and fipronil are relatively new, widely used, systemic compounds designed as plant protection products to kill insects which cause damage to crops. They are also used in veterinary medicine to control parasites such as fleas, ticks and worms on domesticated animals and as pesticides to control non-agricultural pests. Neonicotinoid insecticides and fipronil are presently used on a very large scale (Simon-Delso et al. 2014), are highly persistent in soils, tend to accumulate in soils and sediments, have a high runoff and leaching potential to surface and groundwater and have been detected frequently in the global environment  (Bonmatin et al. 2014). Effects of exposure to the large-scale pollution with these neurotoxic 
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chemicals on non-target insects and possibly other invertebrates can be expected as identified for other insecticides. However, for the majority of insect and other invertebrate species that are likely to be exposed to neonicotinoids and fipronil in agricultural or (semi)natural ecosystems, no or very little information is available about the impact of these pesticides on their biology.  While public attention has recently focused on the threat to honey bees and bumble bees from neonicotinoid (neonic) pesticides, there is growing evidence that another species may be a risk from these pervasive chemicals-humans. Many scientists now say that exposure to neonics may pose a risk to human health. Laboratory tests with cell cultures and rodents led the European Food Safety Authority (EFSA) to categorize two neonics - imidacloprid and acetamiprid as possibly impairing the developing human nervous system ( Jennifer Sass, 2014 ). Pesticides vary in their effects on bees. Contact pesticides are usually sprayed on plants and can kill bees when they crawl over sprayed surfaces of plants or other areas around it. Systemic pesticides, on the other hand, are usually incorporated into the soil or onto seeds and move up into the stem, leaves, nectar, and pollen of plants (Washington State Agriculture, 2006). Of contact pesticides, dust and wet table powder pesticides tend to be more hazardous to bees than solutions or emulsifiable concentrates. When a bee comes in contact with pesticides while foraging, the bee may die immediately without returning to the hive. In this case, the queen bee, brood, and nurse bees are not contaminated and the colony survives. Alternatively, the bee may come into contact with an insecticide and transport it back to the colony in contaminated pollen or nectar or on its body, potentially causing widespread colony death ( Jennifer Sass, 2014 ) . Actual damage to bee populations is a function of toxicity and exposure of the compound, in combination with the mode of application. A systemic pesticide, which is incorporated into the soil or coated on seeds, may kill soil-dwelling insects, such as grubs or mole crickets as well as other insects, including bees, that are exposed to the leaves, fruits, pollen, and nectar of the treated plants (Henry et al. 2012; Clinch et al.1973). Based on the above background, this review paper is prepared with the objective to: 
�  Summarize the role of honey bees in pollination and keeping of ecosystems 
� Highlight the impact of pesticide on honey bees 
� Delineate the major impacts of pesticide on human through honey bee products  2. Importance of Honey Bees in Pollination Pollination serves as the backbone of com-plex ecological systems (Heithaus, 1974) and is essential to agricultural production (Bommarco et al. 2013). To boost pollination and fruit production, European honey bees (Apis mellifera Linnaeus) have been introduced to agricultural systems world (Moritz et al. 2005). Following these introductions, A. melliferahas repeatedly naturalized and spread, now occurring in natural areas in most parts of the glob (Moritz et al. 2005). The importance of bees lies not only in the production of honey, wax, propolis, royal jelly and venom, but also in the role that they have in the pollination of entomophilous crops. It was found that the growth in agricultural production, achieved by the pollinating bees, is 10 -15 times higher than the production of honey, wax, etc. (Bura, M. et al., 2005). Pollination of agricultural entomophilous crops by bees is an important agro-technical measure that contributes to a natural, clean and without any additional investment growth in the production of seeds, fruit and vegetables (Bura, M. et al.,  2003).The honey bee is the most important commercial pollinating insect, and its importance is increasing because of the reduction in the number of wild honey bees and wild pollinators. However, the contribution of wild pollinators, such as bumblebees and orchard bees, is significant. All pollinating bees should be protected (James E. Tew, 2004). Honey bees have a key role in agriculture and in environmental preservation. Beekeeping is a fundamental agricultural activity, not only for providing hive products as honey, pollen, wax, royal jelly etc., but also for assuring the pollination of a large number of crops. The major part of cultivated plants, in fact, needs insect pollination in order to be fecundated. It has been calculated, that 35% of the world food sources derive from insect pollinated crops Moreover, honey  bees together with other pollinators provide the pollination of the spontaneous and wild vegetation, thus playing a  major role in landscape  and  natural resource preservation  and  domestic honey bees strongly contributed to that (Klein et al., 2007).  3. Route of Exposure of Honey Bees to Pesticide The effects of pesticide exposures on honey bee colony health have been a major concern for several years. The most direct effect that can be seen from pesticides is poisoning. These pesticide exposures are often reduced as the result of label restrictions that protect non-target insects from the unintentional exposures to pesticides. However, there are occasional honey bee deaths that occur from the improper use  of pesticides and  the  direct  exposure  of  these  pesticides  to  honey  bee  colonies (vanEngelsdorp and Meixner, 2010).     
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3.1. Exposure via Direct Contact Aerial spray contamination is one of the most common ways of exposure of bees to plant protection products. Honey bees can be directly contaminated while flying in a field during a spray treatment; even though mostly all regulations forbid pesticide use during crops flowering and with unfavorable weather conditions, this way of exposure cannot be excluded. Moreover, the grass covering in the field and the spontaneous vegetation in close proximity may result attractive for foragers, so that contamination can occur even when the spray treatment is performed out of the flowering period of the main crop. Considering that spray treatments are influenced by wind drift, the vegetation surrounding the treated field may be contaminated as well, representing additional source of residual contamination for bees. When using systemic products, they may also penetrate through the plant foliar tissue and reach the phloem, so that the residual contamination would be spread into the whole plant (Comité Scientifique et Technique,  2003;  Greatti et  al.,  2003).  3.2. Exposure via Indirect Contact Field bees are the bees most likely to be exposed to environmental toxins because they forage outside the hive later in life. They may encounter a variety of risks when leaving the hive: predators, accidents, weather, and exposure to toxins in the environment. While foraging, honey bees collect pollen from flower anthers and nectar from plant blossoms and extrafloral nectaries. Foraging honey bees may fly 2–5 miles (3.2–8 km) from their colony in any direction.  Despite this large possible foraging range, honey bees do tend to forage on the richest, most nutrient-dense and abundant food sources closest to the hive. Honey bees typically forage during daylight hours when temperatures are above 55°F (12.8°C), and they reduce their activity at dawn, dusk, and during inclement weather. They forage for nectar and pollen and even collect water from sources close to their colonies. Different hives in the same location can forage on different food sources (Hooven, 2013). As a result, hive exposure to environmental toxins can vary by hive, depending on the forage source and the pesticide residue it may contain. It is during these foraging hours and at these points of contact (foliage, pollen, nectar, water, and propolis) that bees are most likely to be exposed to pesticides and other environmental toxins present in their foraging area. Consequently, foliar surfaces, soils, and exposed pollen and/or nectar that have received direct spray, dusting, or other direct application or drift of pesticides provide an immediate route of exposure to field or foraging bees. Systemic pesticides, which may be applied by soil treatment, seed treatment, direct injection, or foliar applications, are translocated within the treated plants and may be expressed in the nectar, pollen, or various plant tissues (Hooven, 2013).    3.3 Exposure via Ingestion The systemic characteristic of several plant protection products provides the translocation of the active ingredient through the phloem towards all the plant tissues; as a consequence, pollinators and among them, honey bees, are likely to be exposed to these products by feeding nectar and pollen. In particular, the pesticide presence in pollen has been proven to be a consequence of field treatments both for aerial spray and seed treatments. In the first case, for example, a field case study reported the presence of insecticides diazinon and thiacloprid and fungicide difenoconazole in pollen loads 10 days after the treatment in an apple orchard (Skerl et al., 2009).  3.4 Combined Exposure to Multiple Pesticides Honey bees can be exposed in the field to combination of pesticides both whenever an area is involved in consecutive treatments with different products, and when a mixture of products is used for a single treatment. Depending on the type of the treatment, the ways of exposure could also be different. The in-hive contamination occurs via pollen, wax and nectar and, as highlighted by several researches (Chauzat et al., 2006; Mullin et al., 2010), honey bees can come in contact with a large number of active ingredients, among which, synergies are possible.    Knowledge on the combined toxicity of multiple chemicals in wild bees is still limited. However, such scientific evidence in honeybees is increasingly available, mostly from laboratory studies dealing with the acute toxic effects (LD50) of compounds commonly found in bee matrices (i.e. pollen, honey and wax) namely insecticides (e.g. organophosphates, neonicotinoids), fungicides, antibiotics and acaricides (e.g. varroacides). The mechanisms by which combined exposure to chemicals may exert their toxicity include dose addition, response addition and interactions. Interactions include synergy, for which an increase in toxicity occurs from the resulting interactions between the chemicals, and antagonism, for which a decrease in mixture toxicity is observed (ANSES, 2015; Johnson, 2015; Quignot et al., 2015; Spurgeon et al., 2016; Thompson, 2012).  4. Risk Associate with Pesticide Use 4.1. Pesticide Risk to Environment Risks associated with pesticide use have surpassed their beneficial effects. Pesticides have drastic effects on non-
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target species and affect animal and plant biodiversity, aquatic as well as terrestrial food webs and ecosystems. According to Majewski and Capel (1995), about 80–90 % of the applied pesticides can volatilize within a few days of application (Majewski and Capel 1995). It is quite common and likely to take place while using sprayers. The volatilized pesticides evaporate into the air and subsequently may cause harm to non-target organism. A very good example of this is the use of herbicides, which volatilize off the treated plants and the vapors are sufficient to cause severe damage to other plants (Straathoff, 1986).  Uncontrolled use of pesticides has resulted in reduction of several terrestrial and aquatic animal and plant species. They have also threatened the survival of some rare species such as the bald eagle, peregrine falcon and osprey (Helfrich et al., 2009). Additionally, air, water and soil bodies have also being contaminated with these chemicals to toxic levels. Among all the categories of pesticides, insecticides are considered to be most toxic whereas fungicides and herbicides are second and third on the toxicity list. Pesticides enter the natural ecosystems by two different means depending upon their solubility. Water soluble pesticides get dissolve in water and enter ground water, streams, rivers and lakes hence causing harm to untargeted species. On the other hand, fat soluble pesticides enter the bodies of animals by a process known as “bioamplification” . They get absorbed in the fatty tissues of animals hence resulting in persistence of pesticide in food chains for extended periods of time (WHO, 2010).  4.2. Risk of Toxic Honey Honey produced from flowers of certain plants can cause honey intoxication and various symptoms such as dizziness, weakness, sweating, nausea, vomiting, hypotension, shock, and arrhythmia and death might be encountered. Basically, some substances are toxic to humans but are not toxic to bees (Koca and Koca, 2007). Nectar of certain plants produced toxic and sometimes fatal honey. Fermented honey produces ethanol which is toxic (Okuyan et al., 2007). Indeed, there are many reports discussing toxic honey, but few observational studies in scientific literature have been reported so far (Ozhan et al., 2004).   5. The Impact of Pesticides on Honey Bees Honey bees’ poisoning with pesticide may be: acute and chronic. In case of acute poisoning the toxic reactions are violent and occur unexpectedly, honey bees die from contact or ingestion of pesticides. Chronic poisoning are those in which toxicity is absorbed in small and repeated doses, reactions occur slowly, but continuously, they may involve the death of the entire family (Charrière et al., 1999).  5.1. The Acute Effect The acute toxicity of pesticides on bees, which could be by contact or ingestion, is usually quantified by LD50. Acute toxicity of pesticides causes a range of effects on bees, which can include agitation, vomiting, wing paralysis, arching of the abdomen similar to sting reflex, and uncoordinated movement. Some pesticides, including Neonicotinoids, are more toxic to bees and cause acute symptoms with lower doses compared to older classes of insecticides (indicated in table 1). Acute toxicity may depend on the mode of exposure, for instance, many pesticides cause toxic effects by contact while Neonicotinoids are more toxic when consumed orally. The acute toxicity, although more lethal, is less common than sub-lethal toxicity or cumulative effects (Washington state, 2006).   
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Table 1.  Acute effect concentrations of neonicotinoids for workers of the honey bee (A. mellifera) by oral and contact exposure as determined in different laboratory studies Neonicotinoids   Exposure LD50 (µg bee−1) References  Acetamiprid Contact: individual bee (acute; no info on concentration range) 24 h: 7.07 Iwasa et al. (2004)  Acetamiprid Contact + oral: individual bee (acute; no information on concentration range) 48 h: 14.5 (oral) + 8.09 (contact) Decourtye and Devillers (2010)  Clothianidin Contact: individual bee (acute; no information on concentration range) 24 h: 0.022 Iwasa et al. (2004) 
 Clothianidin Contact + oral: individual bee (acute; no information on concentration range) 48 h: 0.044 (contact) +0.003 (oral) Decourtye and Devillers (2010) Contact to dry residue: 75–1.5 mg l−1 (2 days exposure) Oral: 75 mg l−1 to 7.5 µg l−1 (acute; 3 days) No LD50 determined but 100% loss at 15 mg l−1 after 48 h 48 h: 0.003 µg l−1 Laurino et al. (2011)  Dinotefuran Oral: individual bee (acute; no information on concentration range) 48 h: 0.023 Decourtye and Devillers (2010)  Nitenpyram Contact: individual bees (acute; no information on concentration range) 24 h: 0.138 Iwasa et al. (2004)  Thiacloprid Contact + oral: individual bees (acute; no information on concentration range) 48 h: 38.8 (contact) + 17.3 (oral) Decourtye and Devillers (2010)  Thiamethoxam Contact: individual bees (acute; no information on concentration range) 24 h: 0.03 Iwasa et al. (2004)  Thiamethoxam Contact + oral: individual bees (acute; no information on concentration range) 48 h: 0.024 (contact) + 0.005 (oral) Decourtye and Devillers (2010)  5.2. The Sub lethal and Chronic Effect Sub lethal doses or concentrations are defined as the quantities of substance that do not entail significant mortality effect. Nevertheless, the study of chronic effects of sublethal doses on mortality has well demonstrated that the duration of exposure may strongly influence the mortality effect. For example, the ingestion of imidacloprid sublethal concentrations for 10 days or 40 days, might lead to a high mortality, ranging from 50 to 100 % (Suchail et al., 2001; Dechaume Moncharmont et al., 2003). Field exposure of bees to pesticides, especially with relation to neonicotinoids, is most commonly sub-lethal. Sub-lethal effects to honey bees are of major concern and include behavioral disruptions such as disorientation, reduced foraging, impaired memory and learning, and a shift in communication behaviors. Additional sub-lethal effects may include compromised immunity of bees and delayed development (Henry et al., 2012). Neonicotinoids are especially likely to cause cumulative effects on bees due to their mechanism of function as this pesticide group works by binding to nicotinic acetylcholine receptors in the brains of the insects, and such receptors are particularly abundant in bees. Over-accumulation of acetylcholine results in paralysis and death (Perry et al., 2012).  The sub-lethal doses of insecticides affect the movement of honey bees (Parathion), harvesting and transport of nectar (Diazon) flight guidance (Deltamethrin) (Desneux et al.,  2007) observed at honey bees changes in the development, survival, fertility and queen capacity  of laying eggs, the ability of honey bees to orient over short distances (using visual or olfactory memory,) the ability of honey bees to orient over long distances (orientation dependent on the sun and the associated memory to this capacity), feeding behavior and ability to improve, the intensity of feeding, thermoregulation.  Also, plant protection products (PPP) are likely to reduce the life of honey bees (essential parameter for the harvest), their immune capacity and other  behaviors necessary to the integrity of the colony and good natural development of honey bees, such as honey bee brood feeding, all behaviors leading to swarming, building combs and the balance between cells of drones and cells of worker honey bees, looking for a new nest during swarming and transferring of information to other initiating honey bees (Colin et al., 2004). 5.2.1. Sub lethal Effects on Reproduction Reproduction is an important process to assure the further existence of the colony. Indeed, a loss of reproduction (brood) might be more detrimental for the colony than the loss of older bees (foragers) (Decourtye and Devillers, 
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2010). This is further supported by studies on the division of tasks in bee colonies. For example in bumble bees (B. impatiens) task division is a dynamic process (weak task specialization) and so workers perform multiple tasks during their lifespan (Jandt and Dornhaus, 2009). Therefore it is not unlikely that foragers are replaced by other bees when enough nurses are present in the hive. A few studies have demonstrated the adverse effects on larval development following exposure to imidacloprid (Tasei et al., 2000, 2001; Decourtye et al., 2005; Abbott et al. 2008; Gregorc and Ellis, 2011). Decourtye et al. (2005) reported a delay in the time needed for honey bee larvae to hatch or develop as an adult when fed with food contaminated with imidacloprid at 5 µg kg−1. Similar observations were also made by Abbott et al. (2008) for O. lignaria when imidacloprid was dosed at 30–300 µg kg−1 food. Also for bumble bees (B. terrestris) a reduction of the brood (larvae) was seen in micro-colonies orally exposed to contaminated sugar water (10 µg kg−1 imidacloprid) + pollen (6 µg kg−1 imidacloprid) (Tasei et al., 2000)  5.2.2. Sublethal Effect on Behavior Neurotoxic compounds such as neonicotinoids were also reported to interfere with the orientation process of honey bees. Associative learning between a visual mark and a reward (sugar solution) in a complex maze showed that only 38% of the bees found the food source after oral ingestion of thiamethoxam at 3 ng bee−1 compared to 61% in the control group (Decourtye and Devillers, 2010). In another study using marked foragers that were first trained to forage on artificial feeders, ( Bortolotti et al., 2003) noticed that a 500m distance between the hive and the feeding area resulted in no foragers at the hive/feeding area up to 24 h after treatment when foragers were fed with imidacloprid at 500 and 1,000 µg l−1. The latter authors also found that a lower concentration (100 µg l−1 imidacloprid) caused a delay in the returning time (to hive or feeding area) of the foragers. Based on these results it is obvious that neonicotinoids interfere with the foraging capacity of bees (Ramirez-Romero et al., 2005 and Yang et al., 2008). 5.2.3. Effects on overwintering of bees During the last years a loss of overwintering bee colonies was noticed. Although identification of the causes of this disappearance is difficult, it was argued that reduced bee health might be initially caused by the chronic exposure to pesticides. So far only two studies have been conducted in this context for neonicotinoids. Using 8 honeybee colonies (Faucon et al., 2005) demonstrated that chronic exposure during the summer season (33 days) to 0.5 and 5.0 µg l−1 imidacloprid in saccharose syrup did not affect the overwintering abilities of honey bees. Similarly, spring assessment of colony development (brood, worker biomass and colony health) was not affected in overwintered colonies that had foraged on flowering canola grown from seed treated with clothianidin at 0.4 mg kg−1, representing the highest recommended rate. In conclusion, these studies demonstrated no long-term effects on honeybee colonies of environmentally relevant concentrations (Cutler and Scott-Dupree, 2007).  5.3. Synergistic Effect Synergistic effects occur when exposure to two or more products has more than an additive effect. When pesticides are combined, this can result in more toxicity than the additive effects of both pesticides. The use of multiple pyrethroids can cause synergistic effects because they are all detoxified through the same pathway (Johnson et al., 2006). Synergistic effects have also been observed between different classes of pesticides, including fungicides and insecticides applied in crops and in hive miticides applied by beekeepers. Several fungicides have been shown to interact synergistically with pyrethroid insecticides, increasing their toxicity for both honey bees and bumblebees. There are no label restrictions on mixing pesticides that could produce adverse synergistic effects on pollinators (Sanchez-Bayo, 2014).  5.4. Residues in bee-collected pollen, bees, and honey and wax Neonicotinoid residues in plants and plant parts only become of importance for bees once they are exposed. The most relevant measures of exposure are the concentrations in bee-collected plant materials, such as pollen, bee products like bee bread, honey and beeswax, and in the bees themselves. The average imidacloprid residue levels in positive pollen samples ranged between 0.9 and 3.1 µg kg−1, while levels in honey and beeswax were generally lower. Concentrations of 6-chloronicotinic acid were only exceeding the limit of detection in the studies of Chauzat et al. (2006, 2009, 2011), with average concentrations of 1.2 (>0.3–9.3) µg kg−1 and 1.2 (>0.3–10.2) µg kg−1 in pollen and honey, respectively. Other studies reported in general lower frequencies of imidacloprid presence in pollen, honey and beeswax samples. Nguyen et al. (2009), who sampled in an area with 13.2% of the maize crop receiving seed dressing, detected imidacloprid in 8.4% of the honey samples, but levels were always below the limit of quantification (0.5 µg kg−1).  6. Impact of Pesticide on Human History has revealed that humans had used bee products such as honey for thousands of years in all societies worldwide. Honey has been mentioned in the Talmud, the old and new testaments of the Bible, and the Holy Quran (1400 years ago). There is a large chapter (SORA) in Holey Quran named Bee (Al Nahl) and part of it 



Journal of Environment and Earth Science                                                                                                                                        www.iiste.org ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) Vol.8, No.6, 2018  

7 

says “ And thy LORD taught the bee to build its cells in hills, on trees and in men’s habitations, then to eat of all the produce of the earth and find with skill the spacious paths of its LORD, there issues from within their bodies a drink of varying colors, wherein is healing for men, verily in this is a sign for those who give thought.” The Muslim prophet Mohammed even recommended the use of honey for the treatment of diarrhea (Green Nood, 1995). Honey has been used to treat coughs and sore throats, infected leg ulcers, earaches, measles, eye diseases, and gastric ulcers (Ankra-Badu, 1992; Obi et al., 1994; P.J.Imperato and Traore, 1969). Bee products are natural food products; they are rich in minerals, antioxidants, and simple sugars. Honey is known to be rich in both enzymatic and non enzymatic antioxidants. Honey can also prevent deteriorative oxidation reactions in foods, such as the browning of fruit and vegetables and lipid oxidation in meat, as well as inhibit the growth of food borne pathogens and microorganisms that cause food spoilage(Chan et al., 2000; Mundo et al., 2004). Others and we have found that honey has potential therapeutic properties in infections, wound healing, and cancer (Al-Waili and Saloom, 1999; Al-Waili et al., 2011; Othman, 2010; Parmar et al., 2009). Therefore, in recent years, bee products have received renewed interest as an essential natural resource that can be employed in new therapies free from side effects that are often encountered with the use of synthetic chemical medicines. However, the market competition on these products imposes extra conditions that can only be ensured by complying with quality assurance and certification protocols (Kelly et al., 2005). Bee products, including honey are pollinated via different sources of contamination. Environmental contaminants include pesticides, heavy metals, bacteria, and radioactive materials. Pesticide residues have been shown to cause genetic mutations and cellular degradation. In addition to the public health problems, the presence of pesticides in bee products decreases its quality. According to European Union regulations, honey as a natural product must be free of chemicals. Poisoning of bee pollinators is a serious adverse effect of insecticide use, which leads to a decrease in the insect population, reduction of honey yields, destruction of plant communities, presence of insecticide residues in food, and ultimately to a significant loss of a beekeepers’ income. Basically, the main purposes for monitoring bee products are consumer health protection, international commercial competition, and better quality (Directive, 1974).  6.1. Health Impact of Pesticides on Human  Systemic introduction of pesticides into nectar and pollen may have direct consequences for honey bee health and ultimately lead to pesticide contamination of honey-containing food. The effects of pesticides on human health are harmful based on the toxicity of the chemical and the length and magnitude of exposure. Aberrantly, farm workers and their families have the greatest exposure to agricultural pesticides. Children are most susceptible and sensitive to pesticides due to their small size and underdevelopment. Importantly, the chemicals have the ability to bio accumulate and biomagnify and can bio concentrate in the body over time (Lorenz, 2009). Effect of exposure to pesticides ranges from mild skin irritation to birth defects, tumors, genetic changes, blood and nerve disorders, endocrine disruption, and even coma or death. Some pesticides, including Aldrin, chlordane, DDT, dihedron, endrin, heptachlor, hexachlorobenzene, mirex, and toxaphene, are considered persistent organic pollutants (POPs) (Ritter et al., 2007). POPs may compromise endocrine, reproductive, and immune systems. Many diseases such as cancer; neurobehavioral disorder, infertility, and mutagenic effects might result from chronic exposure. Therefore, some POPs have been banned while others continue to be used (Centers for Disease Control and Prevention, 2007, Lim et al., 2010).  7. Conclusion and Recommendation Pesticides are substances used to eliminate unwanted pests. Unfortunately, honey bees are insects and are greatly affected by pesticides. Exposure of honey bees to pesticides is a continuous challenge because each year there are new pesticides coming out with new formula, one only being potentially devastating for bees. Pollination of agricultural crops by bees contributes to a natural, clean and without any additional investment growth in the production of seeds; fruit and vegetables. There are several ways honey bees can be killed by insecticides. One is direct contact of the insecticide and a honey bee during this there is death and bees do not return to the hive. In this case the queen, brood and nurse bees are not contaminated and the colony survives. The second more deadly way is when the bee comes in contact with an insecticide and transports it back to the colony, either as contaminated pollen or nectar or on its body. The main symptom of honey bee pesticide kill is large numbers of dead bees in front of the hives. Another symptom is a sudden loss of the colony's field force. After a honey bee pesticide loss the colony may suffer additionally from brood diseases and chilled brood. Generally pesticide have a great impact both on honey bees and human and this needs attention.   Based on the above conclusions, the following recommendations are forwarded: 
� There should be a plan agreed between the sower and the bee keeper to minimize the use of pesticides, if bees are used to pollinate the crop 
� Awareness of bee hive locations before pesticide are applied should be consider 
� Determine what types of chemical products are the most appropriate tools for ecologically based pest 
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management 
� Use insecticides only when needed and avoiding it when the crops are in a bloom 
� Explore the most promising opportunities to increase benefits and reduce honey bee health and environmental risks of pesticide use. 
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