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Chapter 1 : General Introduction 

It is proved that increasing substitution of organic fertilizer with chemical 

fertilizers is bound to destroy the inherent quality of health of the soil in the long run. 

But at the same time, in order to maintain a high yield rate, the farmers are being 

forced to apply more and more fertilizers in the successive rounds of cultivation until 

the cost becomes unbearable (SHED, 1998). 

In Bangladesh excessive cultivation and the absence of proper crop rotation 

practice are the primary reasons behind agricultural land degradation . Physical, 

chemical and structural changes in soil result in decreased fertility (Anonymous, 

2001 ). The modern rice crops are heavily fertilized to get high returns but crops do 

not need all fertilizers. As a result, large quantities of nitrogen and mineral fertilizers 

are drained out of the land to surface water . These also leach into ground water or 

get absorved into soil in chemically unusable forms, particularly in soil having 

inadequate humus. The changed soil condition reduces fertilizer absorption by plant 

tissue (Khan et al., 1996). 

World fertilizer use in 1999 totalled 134 million tons, down from 137 million 

tons in 1998. Indeed, in each of the last three years, 1997 to 1999, fertilizer use has 

been essentially flat, fluctuating narrowly between 134 million and 137 million tons 

(Soh and Isherwood, 1999). But in the case of Bangladesh, fertilizer consumption 

has been growing at over 9 percent per year since independence in 1971 from 

282,000 MT in 1969/70 to 1,704,000 MT in 1988/89; average fertilizer use was 131 kg 

per hectare for food grain crops (PC, 1990). 

Bangladesh is a pest prone area and most of the food crops suffer from pre 

and post harvest losses due to pest attack which emphasize the need for pest 

management (Alam and Hossain, 1998). Pesticide use in HYVs has become a 

regular feature of farming although most of the farmers do not understand 

adequately the necessity and mode of pesticides application. In most of the cases, 

farmers do not have accurate knowledge of using the pesticides. Even, the spraying 

decisions often taken by the general farmers are sometimes non-optimal (Sarker et 

al., 2002). Consequently pollution caused by pesticides has been among the 

greatest causes of concern in the field of a·gricultural pollution. Pesticide residues 

occur in soil, air and water as well as in living organisms. Besides, killing the living 

organism present on the surface of the soil, they reach even the deeper layers . 
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Chapter 1 : General Introduction 

on stringent regimes to dispose of toxic chemical and nuclear waste. Developing 

countries like Ghana has serious problems with water borne diseases; wastes of 188 

industries and sewage of Cairo city drain into the Nile of Egypt; streams and rivers 

around Lahore, Peshwar, Karachi and Faislabad are reportedly highly contaminated 

and barely 30 percent of Pakistan's 122 million people have safe drinking water; and 

China suffers from the same syndrome (Katiyar, 1997). In India, some 1,75,000 

villages are still without potable water. The urban poor too suffer from a particular 

lack of access to drinking water with only a third or so having safe access. In 

consequence, the poor must take resort to pollute surface sources (Rao, 2000). 

Water quality is a key environmental concern because of its importance in 

provision of water for drinking and domestic purpose, irrigation and aquatic life 

including fish and fisheries. Water quality in Bangladesh is severely affected by 

industrial pollution in hot-spots e.g. Buriganga, Sitalakhya, Karnophuli and Surma near 

the major city centre, especially in the capital city and divisional cities by fecal 

contamination, saline intrusion, as well as by agro-chemicals and large amount of 

suspended sediments carried out by upstream flow to the Bay of Bengal by mighty 

rivers Jamuna, Padma and Meghna (Hossain et al., 2002). The overall inland surface 

water quality in the monsoon season is within tolerable limits, with a few exceptions, 

including the rivers Buriganga, Balu, Shitalakhaya, Karnaphuli and Rupsha. However, 

concerns over surface water quality are gradually emerging due to the dispersed 

location of poultry industries and the adverse effect on surrounding land and aquatic 

ecosystems, as well as subsequent impacts on the livelihood system of the local 

community._ Among the polluted areas, the worst problems are in the River Buriganga 

situated to the South of Dhaka, where the most significant source of pollution appears 

to be from tanneries in the Hazaribagh area (GoB and UNEP, 2001 ). Non-point 

sources of pollution include (but are not limited to) agricultural run-off, urban run-off,· 

fertilizers, pesticides, acid rain, animal waste, raw sewage, septic tank leakage, 

household waste etc. Since the source of pollution is not known or identified, it 

becomes problematic to control their discharge into rivers and streams in a watershed. 

Proper sampling techniques and long term monitoring of water quality at carefully 

selected locations can help to delineate "the sources" of such diffuse pollution. 

In many instances, pollutants have direct and measurable effects, so that 

potential impacts can be fairly confidently predicted. The decomposition of OM (e.g., 
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The pest status of lesser mealworm arises from three causes. Firstly, the beetles are 

known to harbor many important avian pathogens and parasites (Despins and Axtell 

1995, Despins et al 1994, Davis and Wray 1995, Davis et al 1996, Goodwin and 

Waltman 1996, McAllister et al 1995b 1996).  

Secondly, adult beetles cause public nuisance problems by invading the homes and 

businesses of neighbors (Turner 1986, Schmitz and Wohlgemuth 1988).  

Thirdly, the destruction of thermal insulation materials by beetle larvae results in 

increased energy consumption and costly replacement of the insulation (Ichinose et al 

1980, LeTorc'h and Letenneur 1983, Vaughan et al 1984). 

2.2.1. As a Poultry Pest: A. diaperinus is one of the key insect pest. In the poultry 

industry. In the past years, the beetles have become the most serious pest affecting 

several types of poultry production systems. They cause considerable damage to 

insulation in poultry facilities, and may migrate from litter disposal sites to urban 

housing areas where they are a nuisance. Litter beetles are known to harbor a 

number of disease organisms that affect poultry. These are fowl pox, E. coli, 

Salmonella sp., Marck's disease, Avian influenza, Fowl pox, botulism, coccidiosis, 

Newcastle disease, avian leukosis virus and infectious bursal disease virus (IBDV). 

The beetle has also been identified as the intermediate host of poultry tapeworms 

and cecal worms. The beetles are known to harbor pathogens for at least 14 days 

and still remain infectious to broiler chicks if eaten. The presence of abundant 

disease organisms is particularly troublesome in floor-litter systems such as broiler, 

breeder, and turkey housing where the birds can consume large quantities of 

beetles, especially in the first week or so after placement. Consumption of large 

numbers of beetles also has adverse effects on these young birds (Adams 2003). 

2.2.2. As a stored pest: A. diaperinus is a cosmopolitan pest commonly found in 

stored grains and flour. The beetle is also known as the lesser meal worm due to the 

appearance of the larval stage and its frequent occurrence in flour and feed products 

(Legner and Olton 1970, Pfeffer & Axtell 1980). A. diaperinus is a notorious and 

harmful pest of a great variety of stored grains and cereal products, but the status is 

of minor pest (McAllester et al 1995a).  

2.2.3. As a human health hazard: A. diaperinus is a known reservoir for many 

human being due to salmonella infected poultry caused by A. diaperinus (McAllister 
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Mode of action: 

Imidacloprid is a systemic insecticide which acts as an insect neurotoxin and belongs 

to a class of chemicals called the neonicotinoids which act on the central nervous 

system of insects with much lower toxicity to mammals. The chemical works by 

interfering with the transmission of stimuli in the insect nervous system. Specifically, 

it causes a blockage in the nicotinergic neuronal pathway. This blockage leads to the 

accumulation of acetylcholine, an important neurotransmitter, resulting in the 

insect's paralysis, and eventually death. It is effective on contact and via stomach 

action. Because imidacloprid binds much more strongly to insect neuron receptors 

than to mammal neuron receptors, this insecticide is selectively more toxic to 

insects than mammals (Gervais et al. 2010).  

Imidacloprid controls sucking insects, soil insects, termites, and some chewing 

insects, and is effective against all feeding stages. It is used to treat seeds, soil, crops 

and structures, and is a flea control treatment on domestic pets (Meister, 2000).  

Toxicology 

The technical grade imidacloprid is more toxic than imidacloprid formulations, and 

more toxic than its nitrosoimine metabolite (not the des-nitro metabolite) which is 

sometimes found in food commodities. The lowest LD50 value for technical grade 

imidacloprid, 131 mg/kg body weight, was observed in male mice (Bomann 1989b). 

The lowest LD50 value for the nitrosoimine metabolite (NTN 37571 or WAK 3839), 

200 mg/kg, was observed in fasted male and female mice. Animal toxicity is 

moderate when ingested orally and low when applied dermally. It is not irritating to 

eyes or skin in rabbits and guinea pigs (although some commercial preparations 

contain clay as an inert ingredient, which may be an irritant). In rats, the thyroid is 

the organ most affected by imidacloprid (Nakazato 1988).  
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2.5 FENITROTHION 

Fenitrothion was introduced in 1959 by both Sumitomo Chemical Company and 

Bayer Leverkusen and later by American Cyanamid Company (Worthing 1987, Gallo 

and Lawryk 1991, Hayes 1982). It is a general use pesticide. 

Fenitrothion is a contact insecticide and selective acaricide of low ovicidal 

properties (Spencer 1981). It belongs to the organophosphate family of insecticides. 

It is considered as a cholinesterase inhibitor (Kidd and James 1991). Fenitrothion is 

effective against a wide range of pests, i.e. penetrating, chewing and sucking insect 

pests on cereals, cotton, orchard fruits, rice, vegetables, and forests. It may also be 

used against fly, mosquito, and cockroach residual contact spray for farms and 

public health programs (Worthing 1987, Thomson 1982). Fenitrothion is also 

effective against household insects and all of the nuisance insects listed by the 

World Health Organization. Its effectiveness as a vector control agent for malaria is 

confirmed by the World Health Organization (Worthing 1987). Fenitrothion is non-

systemic and non-persistent (Spencer 1981, Hassall 1990, Briggs 1992). Fenitrothion 

is far less toxic than parathion.  

Trade or other names: The active ingredient fenitrothion is found in a variety of 

commercial insecticides. Trade names for products containing fenitrothion include 

Accothion, Agrothion, Cyfen, Cytel, Dicofen, Fenstan, Folithion, Kaleit, Mep, Metathion, 

Micromite, Novathion, Nuvanol, Pestroy, Sumanone, Sumithion, and Verthion 

(Worthing 1987).Fenitrothion comes in dust, emulsifiable concentrate, flowable, 

fogging concentrate, granules, ULV, oil-based liquid spray, and wettable powder 

formulations. It is available as a 95% concentrate, 50% emulsifiable concentrate, 40% 

and 50% wettable powder and 2%, 2.5%, 3% and 5% dusts (Gallo and Lawryk 1991, 

Hayes 1982). It is compatible with other neutral insecticides (Kidd and James 1991). 

Fate in Humans and Animals: Fenitrothion is oxidized by mono-oxygenases in 

animals, insects and plants and is thereby changed to derivatives containing the P=O 

group, which are more powerful inhibitors of cholinesterase than was the original 

thiophosphate. After that, further degradation occurs by rupture of a P-O-CH3 

linkage which is more quickly metabolized in the liver than the P-O phenyl linkage 

rupture occurring with parathion, which could contribute to fenitrothion's low 

mammalian toxicity (Gallo and Lawryk 1991).  
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groundwater. However, methomyl has been detected infrequently in groundwater due 

to its moderate persistence and high mobility (USEPA 1998).  

Thiodicarb is not regulated by USEPA in drinking water, but is an unregulated 

contaminant (USEPA Office of Ground Water and Drinking Water 2008). Thiodicarb is 

classified as a Group B2 agent, meaning it is a probable human carcinogen (USEPA 

1998).  It is also a blood toxicant, neurotoxicant and an acetylcholinesterase inhibitor. 

Thiodicarb is not registered for residential use.  It is registered for application via 

aerosal dispersal (USEPA 1998). It is primarily used for control of a number of insect 

pests on cotton, sweet corn, and soybeans, although it is also used to a lesser extent 

on leafy vegetables, cole crops, and ornamentals. It is also a mulluscicide.  

There have been no significant changes in the composition of technical-grade thiodicarb 

over tim���X���d�Z�������}�u�‰�}�µ�v�����]�•�����o�•�}���l�v�}�Á�v�����•���Z�>���Œ�À�]�v���š�����Z�v�]�����o�[�����v�����Z�h���ñ�í�ó�ò�î�[�X 

Table 4. Physical and chemical properties of Thiodicarb. 

Chemical Name    Thiodicarb 

Synonyms Dicarbasulf, Judge, Larvin, Lepicron, Toro 

CAS Number 59669-26-0 

Molecular Weight 354.4693 

Molecular Formula C10H18N4O4S3 

Density 1.31g/cm3 

Melting Point 168-172°C 

Boiling point 433.84°C at 760 mmHg 

Flashpoint 216.179°C 

Structural formula 

 

Thiodicarb 
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and abnormal development (Jbilou et al. 2006), oviposition deterrence (Lohra et al. 

2001), reduced egg laying due to sterilizing effect (Sharma 1995 a,b) and also direct 

toxicity ( Ahmed et al. 2001, Khanom 2004, Khalequzzaman and Nahar 2003, 2008). 

The technical gread of Azadirachtin were used in the previous experiments. The 

commercial grade of Azadirachtin was used against Tribolium by Khatun (2010).    

 

4.2 Materials and Methods: 

Two types of experiments were designed to study of the toxicity of these chemicals 

on A. diaperinus viz. (1) firstly, Residual Film Method (RFM) (Busvine 1971) and (2) 

secondly, the Treated Food Method (TFM). 

4.2.1 Residual Film Method (RFM) 

The chemicals were diluted in acetone and different doses were made. Using 1 ml 

pipette, one ml of liquid from each dose was dropped on petridish (6cm diameter) 

containing filter paper, covering uniformly the whole area of the petridish (Shawir and 

Mansee 1997, Khalequzzaman and Nahar 2001). They were then kept open for 30 

minutes to evaporate the solvent. Ten test insects (larvae/ adults) were introduced 

inside the petridish and kept in an incubator at 30°C (Plate 15). The mortality was 

recorded after 24h and 48h and 72h for larvae and adults. Five replicates were used for 

each test, each replicate consisting of 10 test insects (N=50). Experiments were 

conducted for 1, 10, 20, 30 and 40 days old larvae and unsexed adults. 

The doses were calculated by measuring the actual amount of active ingredient (fig) in 

one ml of the liquid divided by the total surface area of the petridish. A control batch 

was maintained in which only acetone was applied. The mortality percentage was 

corrected using Abbott's formula (Abbott 1925) wherever necessary and observed data 

was subjected to Probit analysis according to Finney (1971) and Busvine (1971). The 

LD50 values were expressed as µg/cm2 (Khalequzzaman and Nahar 2001). 

4.2.2 Treated Food Method (TFM) 

The flour media (flour : yeast =19:1 ratio) were treated with the test chemicals 

dissolved in solvent - the acetone at the desired doses (concentrations) and the 

medium was thoroughly mixed using an electric blender. The mixed/ treated flour 

media were allowed to evaporate the solvent for approximately one hour. 


















































































