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ABSTRACT 

Laboratory mass production of quality insect is one of the prerequisite of the 

successilil application of sterile insect technique (SIT) and insect pest management. 

Attempts were made to produce quality insect Lucilia cuprina that infest marine fish 

in the offshore Islands during the process oldrying. As a part of rearing management, 

adult longevity and pupal quality of the insect were evaluated for L. cuprina in 

diflerent food media and at different food stress and strain on the colony. Longevity 

of adult in both sexes either derived from non-irradiated and irradiated pupae was 

found to be varied with the supply of foods. Longevity range was 5 days at post-

emergence when no loods were supplied, the range was (S days when only water was 

supplied to the colony. Then range of longevity was found to be 10 days in fish only, 

19 days in water-fish. 37 days in water-sugar, 37 days in water-sugar-blood. 46 days 

in wacr-sugar-fish, 49 days in water-sugar-liver respectively. Longevity of adults 

was found to be similar when irradiated pupae were reared in the above food regimes. 

However, in general mortality started 1-2 days early in case of irradiated pupae. The 

peak mortality in the above Ihod media were at day with no food, only water day-

4. only fish day-S and day-7, water-fish day-5, water-sugar day-17 to 23. But there 

were no regular peak when supplied water-sugar-blood, water-sugar-fish, water-

sugar-liver. Mortality trend in the sexes were similar, however, the apparently the 

males had early mortality. Pupae lost about 22% of their weight during the period of 

4-days from pre-pupate to pre-emerge. In an attempt to develop a cheaper larval 

rearing medium, different grades poultry feeds available in the market i.e.; Imported 

Poultry Feed (1FF). Marine Poultry Feed (MPF), Local Poultry Feed (LPF) were used 

at different proportions, with natural food (liver) to produce quality pupae. None of 

these were found to be superior to the natural Ihod medium as indicated by pupal 

weight. However, IPF could be mixed up to fifty percent (1:1) with no loss in pupal 

quality. 
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I niroduct ion 

1NTRODUCATLON 

The struggle between man and insects began long before the dawn of civilization, 

has continued without cessation to the present time, and will continue, no doubt, as 

tong as the human race endures. It is due to fact that both men and certain insect 

species constantly want the same things at the same time. So they act as enemy to 

human being, thus they are injurious insect or pest to us. The Asutralian sheep 

blow fly. Lucilia cuprina (Wiedemann) (Diptera:Cattiphoridae) is the primary 

myiasis fly of sheep and introduced as pest 'Public enemy number one" as far as 

the Australian woolgrower is concerned in Australia (Mackerras and Fuller,1937; 

Watts etaI.,1976: Murray, 1978; Barton, 1982; McQuiltan el at, 1984). 

l'hey have evolved from a very successful class of carrion-breeding flies. As 

carrion breeders they fulfill an important function, accelerating the breakdown of 

carcasses and the return of nutrients to the environment. Its larvae normally feed 

on carcasses of dead animals but will also cause fly-strike in sheep and fish. Fly-

strike occurs when niaggots feed on living flesh near open wounds, and is one of 

the most signilicant problems for the pastoral industry in Australia. In Bangladesh, 

the blow fly, Lucilia cuprina (Wied.), seriously affects the process of fish drying 

in the offshore islands in the Bay olBengal. 

Chapter 1 



Introduction 

Australian sheep blow fly. Lucilia cuprina (Wiedemann) is thought to have arrived 

from South Africa, perhaps as early as the mid-to late- I 9(  century (Norris, 1990). 

This species covered the South-eastern Australia and also occur through the 

contiguous states and in many other temperate regions of the world as well. There 

were reports of fly blown sheep as early as 1870 (Tillyard and Scddon. 1933) in 

the Australia. They also distribute arid zone of New South Vales (Meleod, 1997), 

New Zealand, Scotland, Europe, North America, Hawaii, Uganda, Senegal, 

Bristol, Langford of United Kingdom and coastal fish drying belt of Bangladesh. 

Fly strike was first recognized as an emerging problem for the Australian sheep 

industn' in the late 1890s(Froggatt, 1904). There were reports of fly blown sheep 

as early as 1870 (Tillyard and Scddon. 1933), but evidence of a pending national 

problem did not emerge until 1897, when major outbreaks of fly strike occurred 

simultaneously in Victoria (Cameron, 1908) and in the Riverina district of New 

South Wales (Froggatt. 1915). Over the next decade, fly strike became an endemic 

problem in most of the sheep grazing areas of mainland Australia. 

This progressive escalation of fly activity was almost certainly related to the 

suceessibl establishment of L. cuprina, but because of species' close resemblance 

to L. scriccfla, its importance as the main initiator of strike defied detection for a 

further twenty years (Maekerras, 1930). By the mid-1900s, L. cuprina had been 

CIzaj'Icr / 



In troducti On 

recorded from most parts of Australia (Waterhouse and Paramonov. 1950), with 

Tasmania being the last major sheep-grazing region to be colonized (Ryan, 1954). 

Broadmeadow ci at. (1984) claim that fly strike may cause the death of some 3 

million sheep annually. As such, it imposes a substantial annual cost to the 

Australian sheep industry. 

Accordingly, it was not until the late 1920s that the real cause of the escalating 

problem of strike was identilied, namely the presence and spread of a new species 

of blow fly, Lucilia cuprina (Macken-as, 1930). L. cuprina has been implicated in 

the development of myiasis in cattle (Wilkinson and Norris, 1961) and humans 

(Lukins. 1989). but over much of its range the species function effectively as an 

obligatory parasite of sheep (Waterhouse 1947; Barton 1982; Anderson ci al. 

I 984a; Anderson c/ at. 1988). However, the fact that the known distribution of L. 

cupritia is more extensive than the area devoted to sheep-grazing (Norris, 1990) 

clearly indicates the species. The larvae of several of the species can cause myiasis 

in man or livestock i.e. they may infect surface wounds, or they may be ingested 

and continue to develop as parasites in the intestine. Adult flies of most pest 

species are attracted to rotting material (such as decomposing fish offal) and dung, 

where they may feed and breed. They may thus transmit pathogenic bacteria when 

they lay eggs on the fish. 
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In l3angladesh. the blow fly. Lucilia cuprina (Wied.) seriously affects the fish 

industries of the offshore islands in the Bay of Bangal (Iluda et al. 1983a). The 

feeding of the larvae of L. cuprina (Wide.) Caltiphoridae on moist fish cause 

quantitative losses. These losses can be severe if conditions are optimaL for fly 

development tinder such conditions i.e. if unsalted or poorly salted fish is dried 

slowly because of rain or high humidity, weight losses of 10-30% can be caused 

by fly larvae. Over 25% of quantity and 100% of quality of marine dry fishes are 

lost due to fly inibstation besides there is quality deterioration of the product 

during the process of sun-drying (Doe etal. 1977). The adult blow fly lays eggs on 

fishes and the hatching larvae infest fishes during sun drying. 

Fragmentation of the fish by fly attack can cause quality loss and may lead to 

increased risk of damage by beetles and mitcs. Substantial weight losses due to 

fragmentation of fish during processing have been recorded, but the contribution 

of blow fly damage to this has not been separately assessed. Additional costs are 

implicated in the role of flies as the agents of rnyiasis and as carriers of pathogens. 

The most important fly pests only infest and damage the fish while it is drying. 

The length of drying period is thus a critical factor influencing the extent of losses 

due to fly attack, and any measures that increase the speed of drying of fish will 

reduce fly damage. 
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On the above discussion We regard, as the flies are major pest of our country and 

other parts of the world, so we have to undertake such program for management of 

blow fly (Lucilki cuprina). 

Lucilia curprina usually traces more in urban areas, semi-arid environments 

forests and woodlands although factors regulating the movement and spatial 

distribution of L. cuprrina are not well understood and seem likely to vary 

according to weather and pasture conditions. Larvae of Calliphoridae, require a 

high moisture content for development and cannot infest fully cured fish. In the 

arid region. L. cuprina was uncommon in open pasture and its preferred habitats 

were sheep camps, patches of Macia scrub and shady creek beds, with or without 

water (Anderson et al. I 984b). In contrast, in temperate areas, L. cuprina is 

predominantly a species of open pasture, being rare or absent in bush land habitats 

(yogi and Woodburn. 1979). 

Bangladesh exports about 2000 m.ton of marine dry fish annually. Over 25% of 

quantity and 100% of quality of marine dry fishes are lost due to blow fly 

infestation (luring the process of sun drying. Initial infestation is due primarily to 

flying adults. For prevention of blow fly infestation local people use insecticides. 

Dependence on, and resistance to, broad-spectrum chemical insecticides have 

become widespread, as has community concern over pesticide residues in fish 

Chapter 1 



introduction  

pro(lttcts and in the 'on-farm' environment, rise to certain problems in public 

health, livestock management. food preservation and other agricultural sectors as 

well as the over all human environment (Carson, 1963; Muller, 1988). 

Flic need to minimize insecticide usage, either through the more timely application 

of chemicals (Monzu and Mangano, 1984; Mackenzie and Anderson. 1990), or 

through the development of alternative, non-chemical methods of control i.e. 

genetic control, (Whitten et al.. 1977) has stimulated much new research on the 

jiopulation dynamics of 1C. cupnna which are safe and relatively iion-hazardous. 

Fly-screens around and over drying racks may reduce infestation pressure during 

drying. The risk of cross-infestation can be reduced by treatment of the ground 

beneath drying racks and flints (where flies often pupate) with a recommended 

msccticidc. Improved hygiene at fish processing sites, specially the rapid disposal 

of vu offal, will reduce fly infestation problems by removing a secondary food 

source. however, it is now more than two decades since the last major reviews of 

biology and ecology of L. cuprina were conducted (Vogt and Woodhurn, 1979; 

Barton Brownc, 1979). 

A considerable progress made in this area are the use of biological control agents, 

synthetic attractants, repellants, plant origin toxicants (Singhamony ci al. 1986; 

Shorey and Mekelvey, 1977; Futiaker and Smith, 1980) and the use of radiation- 
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sterilized insects (Knipling. 1979). 

The Sterile insect •Fcchnique (SIT) is amongst the most non-disruptive, a cheaper 

and safer alternative to chemical control has proved highly ellèctive against 

several key insect pests. The Sterile Insect Technique (SIT), pioneered in the USA 

and advanced by the joint FAO\IAEA Division in Vienna, has achieved 

considerable success in the control of New World Scrcwworm, tsetse and fruit 

flies, stable fly. codling moth, boll weevil etc. By appreciating that SIT is a more 

environmentally friendly way of dealing with insect pests (Knipling, 1982), 

unlike some other biologically based methods it is species specific, does not 

release exotic agents into new environments and does not even introduce new 

genetic material into existing populations as the released organisms are not self-

replicating. However, the SIT is only effective when integrated on an area wide 

basis, addressing the total population of the pest, irrespective of its distribution. 

It requires an area-wise operation; apparently SIT seems to be expensive and 

warrants flasibility studies prior to practice. A comparison however. between 

chemical control and SIT in several case studies, particularly in the Med fly, it was 

found to be more profitable (lthodc, 1975). Moreover, SIT could lead to a zero 

population of the pest concern when applied properly (Knipling, 1979). 
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For prevention of blow fly infestation on marine fish, local people use Nogos as 

insecticides that arises certain problem in public health, livestock management, 

Ibod preservation and other agriculture sectors as well as the environment. 

Whereas SIT is an autocidal control methods prevent loss from blow fly 

infestation Using nuclear technique. This method is also sound for public health, 

livestock management, food prevention and other agriculture sectors as well as the 

environment. 

The major activities involved in SIT are the mass rearing, sterilization, 

transportation, field release and assessment. To perform SIT program against blow 

fly various researches was conducted in Bangladesh. 

linda ci at (I 983b) worked on the Sterilization of the Australian sheep blow fly 

(Luci.'ia cuprina) by gamma radiation. Shahjahan et at (1994) studied that 

laboratory rearing of blow fly (Lucilia cuprina) (Wied.) in relation to application 

in SIT-pest management. Huda (1997a) studied on the effect of gamma radiation 

on the pupation of blow fly (Lucilia cuprina). Huda (1 997b) studied on the 

influence of gamma radiation copula duration and mating propensity in Lucilia 

Cuj)rina (Wied.) (Diptera:Calliphoridae). Huda and Khan (1998) studied the effect 

of radiation and food on the mortality of the adult blow fly. Huda et at (1999), 

studied on the preliminary survey and trapping of blow fly for the application 
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Sterile Insect l'echnique (511') in the off-shore island Sonadia of Bay of BengaL 

1-laque ci al. (1999a) studied on the influences of food on the development and 

number of ovariole in the Lucilia cuprina (Wicd) (Diptera : Calliphoridac). Flaque 

(1999b) studied on the effect of gamma radiation on the quantitative aspects of 

sperm transfer in blow fly (Lucilia cuprina) (Vied) (Diptera: Calliphoridac. Huda 

and Khan (2000), studied that longevity and mating competitiveness of irradiated 

males and untreated wild-type F1  males and females of blow li (Lucilia cuprina) 

(Wied.) in the laboratory for success the SIT program. Iluda and Khan (2001) 

again developed an easy technique for handling and sexing Lucilia cuprina adult 

blowflies in Sterile Insect Release Method (SIRM). 

The broad objective and the ultimate goal of this work is to apply are wide 

management of blow fly in an operational scale where the quality parameters in 

the mass rearing would he elucidated. 

Objectives of my present work are as follows: 

The quality changes due to environment changes such as food, temperature, 

photoperiod (day length) etc. during the process of industrial scale of 

rearing. 
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> Optimize, improve quality, mass rearing technique of blow fly in the 

laboratory, which is requisite for area wide management. 

To assess the quality parameters associated with the mass rearing at various 

steps of life cycle of blow fly, 

in order to achieve these above objectives, laboratory scale miniature rearing trials 

were conducted in the following parameters: 

The effect of different categories of adult diet on the longevity of L. 

cuprina adults (male & female) for both irradiated and' non-

irradiated pupae. 

The effect of pupal ageing on its weight. 

The effect of artificial Jarval diet on pupal weight. 
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REVIEW OF LiTERATURE 

In appraise the development of any field ol' study is very difficult without review 

of literature. Certain key discoveries have greatly influenced the progress along 

certain research lines. Publications are usually due to the cooperation and 

investigation of many minds. Knowledge of the published reports provides 

intbrmation about the nature and methodology of a certain research lines. To 

facilitate thcsc, attempts were made to collect the published articles, reports, or 

papers of other workers on these lines of studies. In this brief outline of literature 

one may be able to see some relations between one's research works with that of 

another, so that the present research works do not appear completely isolated. 

Some of the potential findings in relation to Sterile Insects Technique (SIT): 

Rearing Management are furnished below and presented in order by date of 

publication. 

Waterhouse (1962) reported that in Australia, for controlling the blow fly Lucilia 

cuprina by applying the sterile insect release method (SIRM), used with 

spectacular success against the New World screwworm ily. cochliornyia 

Izominivorax in America, the cost would undoubtedly outweigh the economic 

benefits. 
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According to Curtis (1966), the translocation method is limited for the reduction in 

population fertility at each generation and ineffective against population whose 

size was strongly buffered by density-dependent thetors with special reference to 

setse flies (Gloss/na sp.). It is also less effective than sterile male method. 

IJeari ci al. (1968) studied on Glossina inorsitans orientalis (Vanderplank) to 

assess the ability of the sterile male treated with tepa or gamma irradiation to 

compete with untreated male for normal female at lab and field cage trials. They 

stated that the irradiation of the pupal and adult stages reduced reproduction by 87 

- 100% (mean 95%) with 800 - 1500 rad. and produced complete sterility (mean 

99%) treated by tepa in 0 - or 2 - d old male Ilies. But they suggested that in field 

trial, the treated males released in nature might not compete for normal females as 

readily as untreated males. 

Weishrot (1 969) stated that competition among irradiated genotypes of 

Drosophila, when compared with their on -- irradiated sibs, may lead to different 

survival rates due both to the direct effects of the radiation on the carriers of the 

induced mutations, as well as indirect effects such as the interactions among 

competing genotypes. Irradiation modifies the competitive ability of particular 

strains of Drosophila. 

Chapter 2 



Review olliteralure 

ManI)son ci at. (1969) stated that by irradiation the reproductive potential of 

Drosophila melanogasier (Meigen) was suppressed more by introduction of 

treated males into a population than by introduction of treated lemaks and 

suppression of reproduction in a population was about the same when treated 

males and tirnales or treated males only were introduced. 

Coaker and Smith (1970) studied the effects of 0.1% tepa in 10% sucrose solution 

on the adults of cabbage rootily, Erioischia brassicac (Belt) (Diptera: 

Anthoniziidae), fid during the second and third days after emergence and found 

over 95% sterile eggs. Nearly completed sterility was also obtained from females, 

when fed them 0.1% tepa for two days between mating and oviposition. But it has 

no effect on longevity, of either both sexes and the competitiveness of treated 

males. In held trial they found 70% of the eggs laid were sterile. 

Pollock (1971) observed that injection of 4.36 ig tepa/male blow fly; Lucilia 

sericaia (Mg.) (Diptera: Calliphoridae) induced approximateLy 95% sterility. 

Tepa- injected flies mated freely and the treatment did not interfere with the mated 

status test subsequently performed. And this test had potential value in sterile male 

release studies. 

Hooper (1972) reported that the competitiveness of Mediterranean fruit fly 
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decreased with increased dose of irradiation. This factor counteracted the 

increased degree of' sterility induced by increased dose. Evidence was obtained 

that the presence of sterile females neither augmented nor detracted from the 

degree of control given by irradiated males. 

Drosophila iiwlanogaster sperms were treated with different dose of EMS (ethyl 

methane sulfonate). stored in untreated females. After then dominant lethal were 

examined by Ikebuehi and Nakao (1973). They found that at high EMS doses 

wielding 25 - 33% X - linked recessive lethals and it increased markedly with 

increasing storage time. They finally reported that storage effects of EMS were 

dose -dependent. 

Schroeder and Chambers (1973) observed that the propensity for flight can affect 

mating and the ability of' flies to successfully seek food and shelter in the field. 

[he threshold of response resulting in flight can be measured for different 

population of flies in "startle test" chambers under reproducible laboratory 

conditions. After establishing the startle activity for a population, individual 

effects of various treatments on this activity can be determined. There are also 

individual flies within each population that have lower startle activity than the 

mean. By exposing the population to predators in field cages, one can eliminate 

flies with lowest activity. Survivors can then be used as parent stock to maintain 

and increase startle activities. 
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Cirio el at (1974) investigated that the mass rearing procedures for the 

Mediterranean fruit fly can seriously affect the field performance of released flies. 

Strains of different geographic origin used in a sterile insect technique program 

may exhibit different physiological and ecological traits resulting in additional 

deviations in imporumt quality traits due to the specific environment. The study of 

movement of different strains under field conditions in a valuable supplement to 

preliminary studies in the laboratory and in field cages. Comparative tests with 

difierent strains can over the following aspects: I. Local movement; 2. Host 

finding; 3. Localization of fruit. 

Ilooper (1975) found that the prinlaty requirement of the sterile insect technique 

for population suppression on eradication is that released sterilized flies must 

successfully mate with the wild population. 'l'o be successful, the released flies and 

the wild flies must be conipatible, mating propensity of the released flies must be 

high and the times of mating of released and wild flies must be synchronized. For 

example Cerailsis capita/a males created with 10 krad gamma radiation mated less 

than (lid untreated males, and the time of peak mating response was delayed. 

Mating speed and propensity have been determined for untreated and irradiated 

Dacus cucumis under "natural dusk" and "artificial dusk" conditions and the 

technique should be appropriate for the other erepuscular-mating species. 

Bailey (1975) investigated on the measurement of locomotor activity in Dacus 
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CUculnis. 
Wild populations of fruit flies include individuals with capabilities over a 

rage of locomoto- perfbnnance. Laboratory selected strains may differ from wild 

strains in the average locomotor per(brmanee of their individuals. Further, various 

treauiients and the environmejit of fruit flies (e.g., diet, temperattire, insecticides 

and ionizing radiation) may affect locomotor activity. Locomotor activity is easily 

and directly measured using a simple apparatus that costs less than $2.00. The 

tests Lake little time and the technique is suitable 11w routine monitoring. 

Leppla cx cii. 
(1976) stated that life story measurements are used to ensure the 

adequacy and continuity of laboratory rearing of Anastrep/ici su.spensa. They can 

also be used to quantify "bottle necks" and identify the causes of inadvertent 

selection during initial establishment and subsequent colonization. Survival, 

reproductive contribution and specific phenotypie traits of each developmental 

stage indicate environmental deficiencies and /or genetic divergence from 

previous generations. Thus undesirable changes are avoided are providing 

essential requirements and eliminating causal factors. 

Haisch and ForMer (1976) stated the take off frequency as a criterion on flight 

propensity. Flight is essential for maintaining the population as well as individuals 

of fly species. Therefore, flight behavior is an important criterion for assessing the 

physiological and genetic status of a species or strain. Internal and external stimuli 
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eliciting starting and ending of flight establish the flight phase. The technique 

describe here provides and assessment of the propensity to enter the flight phase, 

i.e. take oil When environmental factors are carefully controlled it is Possible to 

establish the influence of internal factors on flight propensity; if the later are 

known to be constant the effects of environment on take off propensity can be 

studied. 

Iluettel (1976) evaluated the ability of mass reared fruit flies to mate successfully 

and competitively with their native eonspeeifies in the field. The procedure out 

line is essentially a genetic mark recapture technique. The parents are genetically 

marked and the progeny resulting from their mating with the native population are 

"recaptured". The technique assesses a summed value of all relevant quality 

measures except the etThcts of sterilizing irradiation. 

Manoukas and Tsiropoulos (1977) stated that the quality traits are given organism 

can be expressed only when it's nutritional needs for growth, reproduction and 

other special activities satisfied. Unfortunately, no reliable technique yet been 

found for the quantitative determination of Dacus oleac nutrient intake. However, 

among several parameters studied, pupal weight seems to expressed best the 

nutrient intake of a given stock of this insect. A technique for producing pupae of 

specific weights and presumably of specific quality is by the use of specified 
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larval densities in a standardized larval diet. Adults emerged from this pupae are 

then utilized in test of the quality of performance of certain traits 

Sharp and Webb (1977) worked on measuring wingbeat frequencies. Wingbcat 

frequency, a measure of flight ability, is the speed at which the wings oscillate 

through (he wing stroke angle. It depends upon the ratio between the power of 

thoracic imiseles and rcsistance they must overcome. Wingbeat frequency tests are 

conducted in the laboraton' under controlled conditions and provide insight on the 

possible detrimental effects to the flight musculature due to various treatments to 

inimatures or adults. Among tcphritid fruit flies, measurements of frequency with 

electronic strohoscopes have shown significant differences due to temperature, 

htnnidi(y, sex, age and radiation and provided insight on subtle changes to flight 

behavior in test insects not detectable with flight mill measurements. 

Whittten ci at (1977) reported that the cost of applying the technique of sterile 

insect rcleaseJ method (SIRM), using radiation sterilized males of Australian 

sheep blow fly, Lucilia cuprina throughout the Australia would undoubtedly 

outweigh the economic benefits. 

Donnelly (1980) reported that the males of Lucilia sericata (Mg.) showed 3% 

feilility at 3000 rep. irradiated as 3 days old pupae, while complete sterility was 
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achieved above the dose level of 3000 rep. 

Barton I3rowne (1979) described that during her life time the female of Australian 

sheep blow fly Lucia/ia cuprina, must locate a number of resources iii order that 

the life cycle may be completed. She must find sufficient carbohydrate and water 

to sustain life and enough protein-rich food to support egg maturation. She must 

locate or be located by a male so that mating can occur and must find 
it site at 

which lay her eggs. Her ability to achieve these goals depends upon the 

perlbrmance of appropriate pieces of behavior. The male needs to find 

carbohydrate and water to sustain life and females with which to mate. Non-

protein-kd males are capable of mating, but ingestion of protein-rich materials 

heightens the levels of sexual activity of males. The behavior of adult Lucialia 

Cupnna has not been systematically observed in the field, but a number of 

inlircnees can be made form the results of laboratory investigations and from 

some casual observations made in the field. I will devote the major part of this 

article to it discussion of the likely behavior of the fly in the field and to an 

examination of the laboratory results from which it was inferred. I will make more 

detailed reference to the nutritional requirements of the fly and will conclude by 

considering ways of reducing the fly's pest status by influencing or taking 

advantage of its behavior. 
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El—Gazzar et at (1983) reported that the presence of nitrogen protected both 

pupae and adult males of Cu/ax quinquefasciatus against the introduction of post - 

treatment sterility and no improvement was observed in the mating 

competitiveness when air was replaced with nitrogen during pupal irradiation and 

only marginal ilnproveniciit was observed after adult exposure. They suggested 

that because of deleterious effect of nitrogen on male competitiveness, irradiation 

might have limited usefulness as a method of sterilization for this Species. 

El-Gazzar and Dame (1983) reported that combinations of radiation and chemical 

sterilization. each at sub-sterilizing levels, produced levels of sterility expected for 

an additive relationship between the two sterilizing agents. Males sterilized by 

bisazir were Fully 96% competitive under laboratory condition, whereas males 

sterilized by treatments involving irradiation (26%) or a combination of bisazir 

and iriadiation (I 5%) were less competitive. 

Knapp and Herald (1983) exposed adult Musca autainnalis to surfaces treated with 

different doses of penfluron on BAY SIR 8514 and reported that inhibition of egg 

hatch and Fl larval mortality dependent on exposure time, concentration, mating 

regime and elapsed time alter exposure. Exposed female flies mated with 

untreated males demonstrated more greatly inhibited egg hatch that) exposed male 

flies mated with untreated females. 
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l-Iuda et at (1 983b) studied on the sterilization of Australian sheep blow Ily 

Lucilici duprina (\Vied) (Diptera: C'alliphoridae) by gamma radiation. Pupae of 

Ludiia cuprina irradiated I day before emergence were completely sterilized by 5 

Krad. A dose of 3 Krad, which produced infecundity in females, 98% sterility in 

males, and competitiveness ol those males was SO%. Irradiation in nitrogen gave 

no significant inercase in competitiveness. When sterile and untreated flies of both 

sexes were allowed to mate there was no evidence of assortative mating and the 

mating propensity of irradiated males was not less than that of untreated males. 

I:r iedel and McDonell (1985) reported that both cgg production and subsequent 

larval development were inhibited in a concentration—dependent manner when 

cyromazine was administered to adult blowflies, Lucilia cz.iprina (Wied.) via 

drinking water. 

Busch - Petersen ci al. (1986) reported that EMS (ethyl methanesulfonate) fed to 

adult Mediterranean fruit flies in 10% sugar water was found to be the most 

effective treatment for the induction of dominant lethals in male germ cells and 

showed a direct relation between log concentration of EMS and the probit El egg 

lethality, whereas adult emergence from surviving pupae was never affected. 

Chapter 2 



Review of literature 

Wong c/ aL (1986) reported that to suppress a wild Mediterranean fruit fly, 

('eratizis capita/a (Wied) POPulation by applying sterile insect release method. 

Released irradiated flies showed significant reduction of ceratitis capita/a 

occurred in the treated area compared with the control area. They also found that 

the average percent egg hatch dropped from 85.5% (control) to 13.5% (treated). 

Result showed that the laboratory strain of C'. capita/a was highly competitive in 

the field. 

Seo ci at (1987) worked on C'eratitis capita/a (Wied) to estimate age and rate of 

development of pupae for the sterile insect technique (SIT) by using eolorimetric 

method and estimated from eye color of pre - adults. They found mean eye color 

(J) 37.50, 23.02, 7.52 or 2.13 from 1, 2, 3, or 4 days before eclosion (DI3E) 

respectively. 

Carpenter (1991) studied on sterility, flight ability and sexual competitiveness by 

comparing response to radiation of a genetic sexing strain and a wild type strain of 

the Mediterranean fruit fly, ceratiris capita/a (Wied.) and reported that males of 

the genetic sexing strains were sterilized at a lower dose of radiation than the wild 

type strain, lie also reported that flight ability and sexual competitiveness of the 

wild type strain was higher that' those of the genetic sexing strain. 
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Moreno et at (1991) reported that tin-irradiated Lab reared Mexican fruitflies. 

itnastrep/za IudcLv (Loew) (Diptera: Tephritidae) were very competitive with wild 

tiles. They also stated the irradiation showed the mating response of Lab reared 

males on compared with un—irradiated males but the slow response put the flies in 

phase with the niating period of ihe feral flies. 

Wong ci at (1992) released irradiated adult of Mediterranean fruit fly, Ceratisis 

capilaw (\Vicd) in a sterile insect technique (SIT) program in Kula, Maui, and 

I lawaii. Concurrent with sterile fly release, the braconid larval parasitoid 

Diac/?as7nimorplza tryoni (Cameron) was released, and suggested that the 

concurrent released of parasitoids and sterile flies represent a valuable approach to 

eradication of' established Mediterranean fruit fly population. 

Shialijaluin ci at (1994) worked on laboratory rearing of 1)10w fly, Lucilia Cuprina 

(Wied.) in relation to application in SIT—Pest management. They reported that by 

using eleven different food media to obtain a parameter in the pupae, to monitor 

the production quality of insects on a semi—mass scale, all media were able to 

support rearing to l)ro(luce pupae except for agar and tannery waste product based 

food media. 
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linda (1997a) studied on the population of blow fly, Lucilla cuprina (Wied.) 

(Diptera: Calliphoridac). Post feeding 3 instar larvae were exposed to gamma 

radiations ranging from 10. 15, 20, 25 and 30 C3y and effects on pupation were 

observed. The prepupal period was prolonged and the duration of this delay 

increased with higher doses from 15 to 30 Gy. Besides postponement olpupation, 

formation of abnormal puparia and production of pupal-adults intermediates were 

also recorded. It is indicated that gamma radiations interfered with the secretion or 

release of moulting hormone (Mu) in the same way as that of exogenous juvenile 

hormone (Jil). 

iluda (1997h) studied on the influence of gamma radiation copula duration and 

mating propensity in Lucilia cuprina (Wied.). Copula duration varied from 

average of 8.4 minutes at control to average 7.4 minutes at 15 Gy. Radiation had 

no appreciable efkct on the time from pairing of the start of mating. The 

frequency of mating attempts by males increased with rising doses between 30 and 

50 Gy but not at 0, 10, and 20 Gy. The optimal doses for mating between 30 and 

50 Gy. when the frequency of mating attempts and the proportion of flies mating 

where highest. It has been observed with Lucilia cuprina that optimum radiation 

dose for mating is 40 Gy having no average effects on the copula duration and 

mating capabilities. 
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Morris et al. (1997) studied the response of female Lucilia Cuprina to odours from 

sheep, offal and bacterial cultures. A significant movement towards odours from 

Ihecs, gut inucas and urine was observed. Odours from cultures of the bacteria 

Proteus snirabilis, Dermatophilus congoknsis and Seriatia inarcescens also 

elicited significant movement. The movement and probing responses are discussed 

with reference to the possible uses of the substances tested as bait for attracting L. 

cupnna. 

U 
l3laekwell ci al. (1997) studied on the susceptibility of Romney and Perendale 

sheep to flystrike by the Australian green fly. Lucilia cuprina (Wicd.), and fly 

atiractant trials, In total. 5 trials (10 animals/treatment) were run to compare: the 

' 	susceptibility of Romney and Panned sheep, using 'vetting, dung or homogenised 

(Q 	liver as attractanee. Wetting was applied along the back from a watering can while 

A 	? 	the other attraetants were applied to a patch on the shoulder, mid-back and rump. 
CO ry 
00 

About 2000 gravid flies were released into a fly-proof room along with the panned 

sheep. The main results of these trials were: a) It was very difficult to get an 

established maggot population on clean wet sheep; few eggs were laid and no 

cases of' established strike occurred; b) Dung acted as a moderately successful 

attractant; maggots were hatched on the sheep but none developed to the skin 

penetrating stage; c) Liver acted as a very successful attractant and maggots 
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developed on all treated sheep. No between-breed differences occurred with 

vetting, dung or liver attractants. 

(ikeson and Heath (1997) studied on the population biology of Ludilia cuprina in 

the lower North Island of New Zealand using trap data and estimates of gene flow 

from genetic data. The result from the survey provided evidence that L. cuprina 

may he restricted to sheep farms and, within these, are predominantly found in the 

presence of sheep. 

Erie of at (1998) suggested that irradiation of males inducing gamete sterility does 

not affect the factor(s) from the accessory gland associated with altering female 

olfactory behavior. The ability of sterile males to alter adequately olfactory 

mediated behavior of wild females is discussed in the context of the sterile insect 

technique (SIT) for controlling Mediterranean fruit flies in the field. 

liuda and Khai (1998) studied on the effect of radiation and food on the mortality 

of blow lly Lucilia cuprina (Wied). Pupae of fly 2-3 days before eelosion were 

irradiated at 0, 3, 4 and 5 Krad from gamma source. After emergence they were 

provided with water-sugar-liver (WSL), sugar-liver (SL), water-fish (WF), water-

sugar (WS), water-liver (WL), sugar-fish (SF), liver (L), fish (F), sugar (S), or 

water (W). Mortality of irradiated males and females was not affected by any 
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radiation doses when assessed up to 7 weeks after emergence. But dietary effects 

on the mortality of adults showed that l00% mortality of both sexes was achieved 

within (a) 7 weeks when fed with either WSL or WSF, (b) 5 weeks when fed with 

WS, (c) 4 weeks when fed with WL. (d) 3 weeks when fed with WF or SL. and (e) 

2 weeks when fed with SF. When fed with single food like L. F, S, W or without 

food survived for less than a week. 

Ihida et at (1999), a preliminary survey work was conducted on the geographical 

position, land physiography, flora and fauna, human population, fish dying areas, 

drying seasons, drying process and annual out-put of dried fish, loss due to insect 

pest and other aspects of fish trading in the Sonadia, a potentially fish drying off 

shore island in the Bay of Bengal. Trapping of the different species of flies 

dwelling around the fish drying beds were carried out using locally made "Box 

Type Traps". Temperature and humidity were recorded in different period of the 

day. Wild flies caught in the traps were collected, identified in the laboratory, their 

relative abundance around fish drying areas also recorded. A preliminary 

estimation was made on the population density of different flies with a particular 

attention to sheep blow fly, Lucilia duprina directed towards the development of 

511' pest management strategy. 
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Haque ci cii. (I 999a), worked on the influence 01100(1 on the development and 

number of ovarioles in the Lucilia cuprinci. The relationship of the body weight, 

different food media, starvation and the refedment on the ovariole number Lucilia 

cuprina were investigated. The number of ovariole did not vary in the fly of given 

weight and was virtually identical in the left and right ovaries. But there was 

positive relationship between ovariole number and weight of fly. The numbers of 

ovariolies decrease with starvation. In contrast larvae prematurely taken of the 

Ihod, but fed again after starvation for several days, developed ovaries with 

nornial number of ovarioles. 

I laque ci at (1 999b), were conducted a research on blow fly (Lucilia cuprina) the 

effects of the gamma radiation on sperm transfer, subsequent fecundity and egg 

viability. Radiation doses (20-50 Gy) were administered to the pupal stage (3 (lays 

before emergence) to find out the adverse effect on the ability to mate but sperm 

transfer to the spenu thecae of the female was affected. Correlation was found in 

between the number of sperm present in the sperm thecae and fecundity of the 

female. Irradiation had a greater effect on the fecundity. Viability of the egg laid 

by females decreased by 100% when males were irradiated with dose up to 50 Gy. 

It was found that males transferred significantly less amount of sperm after 

treatment with 50 Gy. 
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Young ci al. (2000) stated that a number of proteases were iclentilie(l in the 

eggshell washings (ESW) collected during the egg hatching of Lucilia cuprina 

(sheep blow fly). Characterization of these protesses indicated 1)11  optima in a 

similar Pu  range that was optimal for L. cuprina egg hatching. Mechanistic 

characterization of these Proteases  indicated that they were predominantly of the 

serinc class. Several protease inhibitors were tested for their ability to inhibit 1. 

cupnna egg hatching in vitro. Egg hatching was significantly (P C 0.05) inhibited 

by PMSF (61%), 1. lO-Phenanthroline (42%) and Pepstatin (29%). The inhibition 

of egg hatching by PMSF showed strong concentration dependence, with its 

effects ranging from inhibition at high concentrations to enhancement of egg 

hatching at low concentrations. Addition of ESW to unhatched eggs, significantly 

(P C 0.05) enhanced their rate of hatching above untreated control eggs. This 

enhancement of egg hatching was significantly (P C  0.05). Addition of EW 

reversed by the protease inhibitors Elastatinal (40%), 1, 10-Phenanthroline (40%) 

and PMSF (38%). These studies indicate a role for scrinc and/or metallo-proteases 

in facilitating L. cuprina egg hatch. 

1-luda and Khan (2000) worked on the wild blow fly species (tucilia cuprina) 

(Wicd) rearing on l-lilsha fish at 28 ± 2°C and 60-75% R.H. to determine the 

emergence. longevity of wild, sterility and competitiveness of laboratory reared 

irradiate male and unirradiate native males and females with a view to suppress or 
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eradicate fly population by sterile insects techniques. The males were treated with 

0, 20, 25. 30 GY and mated with wild untreated females after emergence (5-6 days 

old). Irradiation treatment produced 2.1. 92.3. 98.3 and 99.6 percent sterility in 

unties respectively without affecting their competitive capabilities with the wild 

P°P° I at ion. 

Scholrz ci at (2000) used an insecticide-free sheep blow fly trapping system, 

utilizing a synthetic lure, was evaluated at 4 localities in the Western Cape. The 

1)10w 11)' population was monitored for 48 hours monthly at each of the localities. 

5 to 7 suppression traps at the respective localities were identified for this purpose. 

3 to 10 traps were set monthly for monitoring in the control areas. Trapping 

resulted in the suppression (P< 0.0 1) of the Lucilia population at Caledon, where 

a large area of approximately 50 km 2  was trapped. The suppression area of all the 

localities was I to 850 ha. The results obtained at Caledon and published reports 

suggest that large-scale trapping of Lucilia spp. may play a role in an integrated 

pest management system blowflies. 

Iluda and Khan (2001) was developed a mechanical aspirator, which designed for 

easy colLecting, sorting, trapping and sexing of blow flies in SIRM (sterile insects 

release method). It was observed that manual separation of 1000 Ilies took more 
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than 6 hours, whereas the same work can be accomplished within 35 minutes by 

the proposed mechanical device. 

Moe etal. (2001), they studied on effects of a toxicant on population growth rates: 

Sublethal and delayed responses in blow fly populations. Previous studies have 

shown that cadmium exposure in NOW fly populations, Ludilia sericata results in 

reduced population growth rate, but also in higher individual mass, because of 

reduced competition for Ibod (Fvteigen 1826). In this study, measuring direct and 

delayed effects of cadmium investigate the discrepancy between the positive effcct 

on individual growth and the negative effect on population growth, in the adult 

stage. Individuals exposed to cadmium in the larval stage had higher meant pupal 

and adult mass (because of reduced densities), but also reduced adult longevity 

and fecundity. Adult longevity and fecundity were also reduced by cadmium 

exposure in the adult stage. In stage-structured populations, the link between 

individual-level and population-level responses to a toxicant may he complicated 

by stage-specific sensitivities to the toxicant, by delayed responses in the adult 

stage to sub lethal effects in the juvenile stage, and by density-dependent 

compensatory responses to toxicant-induced mortality. 

Gabre-Refuat (2002), was accomplished seasonal field studies on 4 bait traps 

(Fish, Bovine-lung. Grapes and Molasses) were conduct in El-Arabaecn fish- 
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mutt, El-Arabaeen district. Suez governorate Egypt in 1999 and 2000 to 

describe the pattern and sex-ratio of sarcosaprophagous flies. The presence of of 

sarcosaprophagous flies (Calliphoridae. Museidae and Sareophagidae) revealed 

that Chrysomya niegacep/icila (Fabricius), Luc/lia cuprina (Wiedemann) and 

Musca cloinesi/ca (Linnacus) were the most dominant flies. Almost equal itumber 

oF male and fiinale flies of C. megacep/zala, L. cuprina and M. doinestica trapped 

on baits of grapes and molasses possibly represent real proportion of male and 

female population of these flies. The number of female flies recorded on fish and 

bovine-lung baits was significantly higher than those recorded on grapes and 

molasses. As row fish and bovine-lung are important brecding media for flies, they 

may have attracted a larger number of female flies for ovary maturation and 

oviposition. 

Mahon c/ al. (2005) found that longer duration of larvae feeding in the food media 

increase the quality production. Any interruption in feeding cause early dropping 

and Pupation affects the adult quality in C. bezziana. 

Alahmed and Khair (2005) made an intensive survey on the encidenee of blow fly 

on sheep of different age's and found that young lambs and the ewe were more 

prone to myasis. The fly strike was more prevalent (60%) at warm and moist 
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weather March to May as compared to 31% in September to November. In cold 

season the infestation rate was low (1.5% -5%). 
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MATERIALS AND METHODS 

3.1 The effect of different categories of adult diet on longevity of L. cuprina 

adults (Male and Female) emerged from both irradiated and non-irradiated 

pupae 

3.1.1 Stock rearing 

The study was conducted at the Institute of Food and Radiation Biology (1FRI3), 

Atomic Energy Research Establishment (AERE). Savar, Dhaka. Larvae of 

blowfly. L. cuprina were collected from the olThliore Islands near Cox's Bazar 

along with infested fish (lIilsha) and reared !br several generations in the 

laboratory. The flies of the culture were maintained in the laboratory at a 

temperature 25± 2°c with 60-80% relative humidity and with a 1211 light and 1211 

clark cycle. Adult stock was kept in (20" x  16 " x 16") rectangular cage. The adults 

were fed sugar and Water soaked in cotton boils; often-bovine blood meals were 

also supplied to the stock. 

he females laid egg 48-72 hours post- emergence. A piece of bovine liver was 

supplied on a petridish to collect eggs. Females lay co gs in mass, one egg mass is 

often followed by the deposition of several females. 
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Larvae were reared on bovine liver or tish. The eggs or egg masses were seeded 

on the thod medium on an aluminium plate (12"d). The egg hatched with 20-25 

hrs a( ItT (25± 2°c). Plate containing seeded eggs was put inside large plastic bowl 

00 —32 L). This bowl was covered with cotton cloth to prevent external invasion. 

The bowl contained sawdust for the dropping mature larvae. The full-grown larvae 

dropped on to the sawdust to undergo pupation. 

The pupae were sieved out from the sawdust and kept in small (3L) plastic bowl in 

the adult's cage to maintain the next stock culture or used for experimental 

purposes. 

3.1.2 Collection and measurement of eggs 

A 1)iCCC of Poa fish was supplied on a petridish to collect eggs. Half gram (0.50g) 

eggs were measured with the help of electric balance. 

3.1.3 Larvae rearing and pupation 

I-lull gram (0.50 g) eggs or egg masses were seeded on the food medium of 1 Kg 

Poa lish on an aluminium plate (12" d). Plate containing seeded eggs was put 

inside large plastic bowl (30-32 L). This bowl was covered with white cotton 

cloth. The bowl contained sawdust for the dropping mature larvae. The egg 

hatched with 20-25 Firs. After 4-5 days, full-grown larvae dropped on to the 

sawdust to undergo pupation. 
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Flie pupae were sieved out from the sawdust and kept in plastic bowl. About 6000 

pupae were ol)tained from I Kg. Poa fish. 

3.1.4.1 Irradiation treatment 

Two thousand four hundred (2400) pupae were taken randomly out of these 6000 

pupal stocks for irradiation treatment. These pupae (2400 pupae) were divided 

equally in 24 conical flasks. Thus each flask contains 100 pupae and each of the 

samples was subjected to 4.5 kr (dose rate 30000 cui/hr) gamma radiation from a 

source, 2days before eclosion. 

3.1.4.2 Non-irradiation treatment 

Another 2400 pupae were taken for non- irradiation treatment. 

3.1.5 Obsen'ation on the rate of mortality based on food supply 

3.1.5.1 Irradiated pupae 

Eight hundred pupae were taken 8 petridish and were caged in an aluminium 

framed cage (6"x6'x8") and provided with a feed either of (1) water- sugar- liver 

(W-S-L), (2) Water- sugar- fish (W- S-F), (3) water -sugar -blood (W-S-B), (4) 

water-sugar (W-S, (5) Water -fish (W-F), (6) only fish (F), (7) only water (W), (8) 

or without food (Starvation).Three replicates were made for each cage treatment. 
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3.1.5.2 Non Irradiated Pupae 

Similarly, 800 pupae VCFC kept in 8 petridishes and then kept in an aluminium 

framed caged (6"x6"x8") and provided with similar 8 categorized food. Three 

replicates were made for each cage treatment. Emergence percentage of pupae, the 

daily mortality rate of male, female and the cumulative mortality of the sexes and 

both were recorded until the death of the last individual. 

3.2The effect of pupal ageing on its weight 

About 0.2565 g. eggs or egg masses were seeded on the food medium of 500 g 

Poa (Ish on an aluminium plate (IT'd). Plate containing seeded eggs was put 

inside large plastic bowl (30-32 L). This bowl was covered with white cotton 

cloth. The bowl contained sawdust for the dropping mature larvae. The egg 

hatched with 20-25 hrs. After 4-5 days full gown larvae dropped on to the 

sawdust to undergo pupation. 

The pupae were sieved out from the sawdust and kept in small (3L) plastic bowl. 

About 3000 pupae were collected from 500 g. Poa fish. From 3000 pupae, 110 

pupae were selected randomly for the measure of daily weight of pupae. Each of 

the pupae was put into a small (2 nil) glass vial and a small amount of sawdust 

was put in it and the neck of the vial was plugged with a cotton stub. These pupae 

were weighted daily from pupation to before eclosion (4 days). These data 

obtained were subjected to statistical analysis. 
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Percentage weight toss was calculated using the following fori X - 	XlOO % 
x 

(pre-pupac to adult transition) 

where X = pupal weight at day 0. X4  pupal weight at day 4. 

3.3 The effect of artificial larval diets on pupal weight 

3.3.1 Site of collection of Lucilla cuprina 

Flies initially collected from Cox's Bazar fish drying area by Iluda, in 1982 

(personal communication), were reared on I Iitsha fish. After establishing a regular 

stock colony, eggs were collected from this colony on a routine basis and seeded 

on the experimen(al artificial Ibod media. 

3.3.2 Site of collection of artificial diets 

The artificial diets were collected from Bangabazar, Fulbaria, Dhaka. 

3.3.3 Preparation of artificial diets 

Fliree categories olpoultry feed were collected as under - 

I) Imported poultry feed (Bovine bone and dry fish dust) product (IPF) 

Marine dry fish dust product (MW) 

Local poultry feed (Bovine bone and dry fish dust) product (LPF) 
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Each of the above type of feed was taken at difFerent ratio adding a constant 

amount of liver and blood to make a line puff as artificial feeding media for Blow 

liv larvae. Example of such feeding medium has been cited bellow —Using the IPF 

(Imported poultry feed) as a type: 

50 g IPE + (50g. liver + 20m1 blood)-! :1 -(IPFI) 

WOg IPE + (50g. liver +20 nil blood)- 2:1-(1PF2) 

150 g 1FF + (50g. liver± 20 nil blood) - 3:1-(IPF3) 

200 g 1FF + (50g. liver +20m1 blood) - 4:I—(lPlT4) 

Each of the above feed mix was replicated thrice. Each replicate was collected in a 

small plastic bowl (500 nil) and 100 fly eggs were put onto the feed. The plastic 

bowl was kept inside a larger plastic bowl (41,) containing sawdust and the larger 

bowl was covered with a white cotton cloth to prevent external contamination. The 

eggs hatched into tiny larvae after 20-25 hours and start feeding on the provided 

diet. Larvae became full grown in 4-5 days and dropped on the saw dust in the 

larger bowl to undergo pupation. The pupae were sieved from the sawdust and 

kept in a small plastic bowl for further study. Fifty pupae were taken randomly 

from each of the diet mixed (IPE I). These were weighted individually. Three 

replicates were maintained in each case. 

The similar procedure was followed for other types of feed (MPF. LPF). 

Data obtained were subjected to statistical analysis, using computer software "MS Stat 

98". 
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RESULTS AND DISCUSSION 

The results are presented in the Following three sections: 

The section—i represents the effect of different categories of adult diet on the 

longevity of L. cuprina (Mate & Female) for both non-irradiated and irradiated 

pupae. 

The seetion-2 represents the effect of pupal ageing on its weight. 

The seetion-3 represents the effect of artificial larval diets on pupal weight. 

4.1 Section-I 

4.1.1 The effect of different categories of adult diet on the longevity of L. 

cuprina (Male & Female) for both non- irradiated and irradiated pupae: 

Attempts were made to compare the longevity of adult (Irive from non-irradiated 

or irradiated pupae and raised a different food selections viz no food; only water; 

only fish (Poa); water and fish; water and sugar; water, sugar and blood; water, 

sugar and fish; water, sugar and liver. 

Daily mortality of both sexes of L. cuprina from non-irradiated and irradiated 

pupae with no Ihod supplied is presented in figure-I & 2 respectively. The 

cumulative mortality for the above cases is presented in the uigure-3 & 4 

respectively. 
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Figure-i indicates that mortality started on day-2 and ended on day-5. The peak 

mortality was at day-4 irrespective of sexes. Figer-2 indicates that the pattern of 

mortality in male and female was similar with no food. Figer-3 and- 4 indicate that 

the mortality trendipattem were similar in the non-irradiated pupae as well as 

irradiated in the case of cumulative mortality where no food was supply. 

Daily mortality of the both sexes of L. cuprina from non-irradiated and irradiated 

pupae is presented in figurc-5 & 6 while the cumulative mortality is presented in 

figure-7 & 8. In the above cases food supply for the adult was only water. Figure-5 

indicated that mortality started virtually on day-3 and the peak mortality was on 

(Iay 	in ease of non-irradiated pupae but for irradiated pupae (Pigure-6) the 

mortality started on day-2, the peak mortality was day-3 when the food supply was 

only water. The trend of cumulative mortality was similar in all cases (Figure-7 

and 8). 
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Figure-9 & 10 represent the daily mortality and figure-li & 12 represent 

cumulative mortality of the flies (both non-irradiated and irradiated pupae) when 

the food supply was only fish (poa fish). Figure-9 and 10 indicate the daily 

mortality pattern of adult emerged from non-irradiated and irradiated pupae 

respectively when the flies were supplied with poa fish. In case of non-irradiated 

[lies the mortality was started on day-3 and there were two mortality peak on day-

S and 7. Whereas in case of irradiated flies the mortality was started at (lay-I and 

continued up to day-9 and the gross peak mortality was at day-4. The trend of 

cumulative mortality was similar in all such cases (Figure-li and 12). 

Figure-13 & 14 indicated the daily adult mortality for both flies from non-

irradiated and irradiated pupae when the food supply was fish and water. The 

cumulative mortality for the above cases is presented in figure-15& 16 

respectively. When the adult was supplied with both fish and water (Figure-13 and 

14) the mortality initiated on day-3 and 2 respectively. For on non-irradiated and 

irradiated, the peak mortality remained on day-S in both cases and the mortality 

continued tailoring up to the day- 19. The cumulative mortality showed no 

difference in pattern (Figure-15 and 16). 

C/tap/er 4 



0 
S 20 
'0 
0 

V0  
0 

Results And Discussion 	 47 

1 2 3 4 5 6 7 8 9 10 11 

Days of observation 

- Male avaagc 
- Female average 
- ToS avcragc 

FIgure 9. Daily mortality nos. of both scxcs oft. aqwii,a, a&zlt 
emerged from non-irra&ated pique, supplied only fish (Pua) 

25 	 —Maleaveiage 

20 	
- Fenale avmge 

p - Total avenge 

E 
'0 o 10 
a 
Z 	 ___ 

I 2 34 567 89 

Days of observation 

Figure 10. Daay mortality nos. of both sexes oft aepñna, 
adSt emeited from hndiated (43 Kr) pqe, supjthed only 
[fib (Poa) 

(hapter 4 



Results And Discussion 

120 

0 100 

bso 

60 

40 

0 

- Male average 

- Feimle awrage 

- Tolal avenge 

1 2 3 4 5 6 7 8 9 10 

Days olobservation 

uie II. Dady cunailative mortality % of Ioth sexes of 
cuprina, adult emerged fmm nou-imdiated pique, 

upp4iedonlyfish(Poa) 	 -- 	- 

120 

%100 

4 so 

t60 
40 

3 
0 20 

0 

Nbie 

- Feimle average  

- Total average 

12345678 9 

Days of observation 

igun 12. Dady cunSative modality V. of both sexes of 
cuprina, adult emerged from inadiated (4.51Cr) pique, 

upplied only Illi (Poa) 

Chapter 4 



Results And Discussion 	 49 

35 

30 

25 
S 

oO 

15 
 

0 

0 z: 10 
S 

0 

- Male average 
- Fcmak average 
- Total average 

1 3 5 7 9 11 13 15 17 19 
Days of observation 

13. Daily moflality nes. of both sexes of L. cuprina, adult 
:d from non-irraiated pupae, supplied wale-fish (W-F) 

30 

25 

20 

E 15 
I- 

c 10 a 
z 5  

0 

- Male average  
- Ferrule average  
- Total average  

1 3 5 7 9 11 13 IS 17 19 

Days of observation 

e 14. Daiy mortality nos. of both sexes or!.- aiprina, 
emerged from indiated (4.5k-) pupae, supplied 
'bh(W-F)  

C7/zapter 4 



Results And Discussion 
	

50 

120 

100 

ZbSO 

60 

40 
U 

20 

a 

Nble 

- Fenule average  

- Total average  

I) 1 I I I 7 T 	1TT 1 r 1 7 1ra iii 

1 3 5 7 9 ii 13 15 17 19 

Days of observation 

Irigute 15. Daly cwmlative modality % of both sexes of 
L. cuprina , athzlt emerged from non-iindlated pupae, 
wpplied nter-fnh (W-F) 

- Male average  

- Fennie average  

- Total average  

I 3 5 7 9 II 13 IS 17 19 

Days of observation 

r16. Ddy om.J2tive mortality % of both sexes of 
apñna, a(bdt emerged from insdiated (4.5k,) pupae, 

upplied water fish (W-F)  

* The numerical data for these Figures—I to 16 are presented in Appendix—I to 16 

Chapter 4 



Results And Discussion 	
SI 

Figure- 17 (non-irradiated pupae) and 18 (irradiated pupae) represents the daily 

mortality of both sexes when the food supply was water and sugar. The cumulative 

values of the above cases are represented in figure-19 & 20 respectively. When the 

emerging flies from non-irradiated pupae were supplied with sugar and water the 

longevity continued up to day 37 with initiation of mortality at day 7, the peak of 

which was stretching day 17 to 23 (Figure-17). In case of flies from irradiated 

pupae the mortality trend was similar for the initiation of mortality was at day-I, 

the peak range of day-l5 to 23 (Figure-IS). The trend of cumulative mortality was 

similar in both cases (non-irradiated; Figure-19 and irradiated; Figure-20). In all 

cases the females were less prone to mortality effect. 

Daily mortality of both sexes (emerged from non-irradiated and irradiated pupae) 

supplied with water, sugar and blood is presented in figure-21 & 22 respectively. 

The cumulative mortality of above cases is in hgure-23 & 24. When the flies were 

supplied with water, sugar and blood the mortality happened to occur on day-3 and 

continued up to day-37 virtually with no regular peak (Figure-21; non-irradiated 

and 22; irradiated).The trend of cumulative mortality was similar in both sexes 

when flies feed with the above food, however, the females had a hit higher 

mortality in general (Figure-23 and 24). 
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Figure-25 and 26 represents daily mortality of both sexes of adults with water, 

sugar and fish for non-irradiated and irradiated cases. The cumulative  mortality for 

die above cases is shown in llgurc-27 & 28 respectively. When flies were supplied 

with water, sugar and fish and longevity of adults extended up to day-46 with an 

irregular peak, starting from day-8 (lion-irradiated; Figure-25) and starting from 

day-3 (irradiated; Figure-26).Vjrtuafly there is no difference between the 

cumulative mortality of sexes (Figure-27; non-irradiated and- 28; irradiated). 

Daily mortality of adult flies supplied with water, sugar and liver is presented in 

flgure-29 and 30. Their cumulate value is presented in flgure-3 I and 32 

respectively for lion-irradiated and irradiated cases. The longevity extended up to 

day 49 with irregular peak (Figure-29) and the longevity extended up to day-48 

with irregular peak (Figure_30) when the flies were supplied with water, sugar and 

liver. When the flies were supplied with water, sugar and liver, the trend of 

cumulative mortality was almost similar in both sexes (Figure-31 and 32). 
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* The numerical data for these Figures - 17 to 32 are presented in Appendix - 17 
to 32. 
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From the above experiments the adult longevity traits with food supply could be 

summarized as follows: The longevity of adults ranged tip to S days where no rood 

were supplied. No difference was observed in longevity between sexes or 

application of irradiation in pupae at 4.5 kr. Adult longevity ranged up to 
6 days 

which remained similar irrespective of sexes or irradiation treatment when only 

water was supplied to the adult colony. With only water-fish longevity extend up 

to 19 days by the addition of sugar in the food stock age limit goes beyond 
35 

days. also there happen to appears several peaks in the mortality curve, indicating 

that consistent food supplied increases the viability of adults, in general. To see 

the effect of food on Laboratory colony is a new attempt in ease of fishcries and 

livestock pest in the colony. The idea to elucidate and predict the tentative fitness 

of the individual or Population in the fields, when mass released. 

Literature review reveals no such work on dietary stress of adult life span of 

Lucilici ce/pr/na, (although there Ecauser of information on New World screwworm 

fly. Coclzlinzyia Izotninivorax). Except for 1-luda and Khan (1 998), who found that 

on the effect of radiation and food on the mortality of blow fly Ludiia cuprina. 

Pupae of fly 2-3 days before eclosion were irradiated at 0, 3, 4 and 5 Krad from 

gamma source. A 11cr emergence they were provided with water-sugar_liver (W-S-

L), sugar-liver (S-L), water-fish (\V-F). water-sugar (W-S), water-liver (W-L), 

sugar-fish (S-F). liver (I.), fish (F), sugar (S), or water (W). Mortality of irradiated 
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mates and females was not affected by any radiation doses when assessed up to 7 

weeks after emergence. But dietary effects on the mortality of adults showed that 

I 00%niortality of 1)0th sexes was achieved within (a) 7 weeks when fed with 

either WSL or \\'SF, (b) 5 weeks when led with WS (c) 4 weeks when fed with 

WL, (d) 3 weeks when lCd with wr or SI4, and (c) 2 weeks when fed with SF. 

When fed with single food like L, F, S. W or without food survived for less than a 

week. The present study is in agreement with the results of Huda and Khan (1998). 

The logistics behind observing the longevity with different food stress and strain 

was to assess the tentative field situation of fly, life table and probable 

perlhrruance of the sterile released insects in the field. It is clear from the present 

work and the works done previously by several workers' Barton Browne L. (1979) 

that irradiation sterility is equally viable in the field as regards longevity 

concerned. Field situation is experienced by complex food and other 

environmental stress and strain and the lively activity or the flies are sequenced 

accordingly. Thus establishment of a thumb rule for adult longevity in the field is 

olien difficult. however, the present study could provide a basis for prediction of 

the flue of released sterile flies in the field. 

A very little is known about the nutritional requirement of adult flies as well as 

larvae. However, laboratory experiments helped to define the qualitative and 

quantitative requirements of female L. cuprina for protein rich food and to have a 
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gross insight into the physiology of the reproduction process, with special 

refôrenee to the ingested protein and ovarian development and subsequent egg 

laying. Webher (1958). CUR and McDonald (1976) investigated the adequacy of a 

number of naturally occurring protein sources and ic larval development. Webber 

(1958) found that the faeces of sheep grazing pastures between April and 

November would suport ovarian maturation and lively activities, while faeces 

roduce between December and January do not. )uring the present study with 

laboratory cage experiment using different food, it was clearly obsen'ed that 

ingestion of protein rich food provide higher longevity along with other 

physiological cycles such as the ooeyte maturation. 

fhat, L .CUpriHU need carbohydrate and water to sustain life was also reported by 

Barton Browne (1979). In nature, these food materials may be frequently taken as 

carbohydrate solution in the form of nectar or honey dew produced by Scale 

insects in Australia. Webber (1957) showed that adequate carbohydrates are 

required for the survival of the flies in the laboratory tests. Good survival was also 

recorded by him when the flies were supplied with honey dew by scale insects. It 

was also observed from the crop of the field- caught flies that contains nectar and 

honey dew. In addition the flies Iced on carrion and animal iheces contain 

considerable amount of carbohydrate. Barton Browne (1979) stated the field 

samples of flies L. cuprina, those ingested nectar or honey dew have a life span 
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about 2-3 weeks which is closed to our present observation. He also stated that the 

males had always fewer life spans, also comply with the present study. 

It is interesting to note that L. cuprina can with stand water starvation up to five 

days of emergence, which is supported by the statement by experimental proof 

(Barton Browne, 1979) that they possessed on well developed physiological 

mechanism for water intake and regulation and the flies can sustain themselves in 

and crwjronrflcnt. 
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4.2 Section-2: 

4.2.1 The effect of pupal ageing on its weight: 

Daily weight loss of the pupae (pit-pupae to adult transition) is presented in figure 

—33 and Appendix -33. Figure-33 indicates that there were about 22% loss in the 

pupal weight during the 4 days period of pre-pupate to pre-emergence. 
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Figure 33. Daily weight loss of the pupae, (Pre-pupae to adult transition, % 
WI loss are shown in parenthesis.) 
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The correlation of the weight loss in course of time is presented in figure-34 along 

with the linear regression curve. This figure shows that the regression equation 

was yn -0.00 14xfO.0265 and the correlation eoeffieieiit was R2=0.9054. The 

correlation coefficient appears to be highly significant and the pupal weight is 

negatively correlated with duration (time). 

0 	1 	2 	3 	4 	5 

Day 

Figure 34. The correlation of weight loss in course of time along with the 

linear regression curve. 
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This is a universal observation for almost all of the pupating holometabolous 

insects (Shajahan et at. 1993). However the rate of loss or its pattern varies from 

insects to insects. In insects, the pupal period remained physically inactive where 

no intake of food takes place, but it remains physiologically active and 

morphogenesis for pupae-adult transition takes place. The physical inactiveness at 

this stage made it convenient for handling and it potentially stable criterion for the 

mass production quality measure of the insects while taking their weight as a 

parameter. However it is important to understand the flexibility of this parameter 

by knowing the nature of weight loss. Thus necessary error correction could be 

made during industrial mass production of insects for application in SIT pest 

ma nagemen I. 
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4.3 Scction-3: 

4.3.1 The effect of artificial larval diets on pupal weight. 

Efibrts were made to supplemern and standardize different grades of poultry feed 

in order to rear blow fly larvae. These were Imported Poultry Feed (IPF), Marine 

Poultry Feed (MPF), and Local Poultry Feed (LPF). The idea was to formulate and 

screen for a cheaper food medium in larval rearing. To perform this experiment, 

larval diets were prepared by mixing different proportions of the above three 

grades of poultry,  feed along with the natural food medium (liver). The pupae 

obtained there from weighted to obtain pupal quality measures. These data are 

present as follows: 

I. Pupal weight of blow fly L. cuprina larvae reared on Imported Poultry Feed 

based diet with different ratios namely IPPI, IPF2, IPF3, IPF4 and control. 

Pupal weight of blow fly L. cuprina larvae reared on Marine Poultry Feed 

based diet with different ratios namely MPF I, MPF2, MPF3, MPF4 and 

control. 

Pupal weight of blow fly L. cuprina larvae reared on Locale Poultry Feed 

based diet with different ratios namely LPFI, LP172, LPF3. LPF4 and 

control. 

Pupal weight of blow fly L. cuprina larvae reared on different based diet 

namely IPF. Mi'F. LPF and control. 
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Pupal weight obtained from the larvae iced with normal food that served as 

control is presented in appendix 34. Pupal weight obtained as a result of feeding 

four different mix of Imported Poultry Feed (IPEI, IPF2. IPF3 and IPF4) are 

presented in Appendix - 35, 36, 37 and 38 respectively. 

Appendix - 39. 40, 41 and 42 represent the pupal weights obtained ('ram larvae 

reared on the four different mix of Marine Poultry Feed (MPF I, MPF2, MPF3 

and MPH) respectively. 

Larvae were reared on different doses (four mix) Local Poultry Feed (LPFI, LPF2, 

LPF3 and LPF4) and pupal weights obtain there from is presented in Appendix - 

43. 44, 45 and 46 respectively. 

The mean pupal weight (g) obtain from different rearing mix of Imported Poultry 

Feed (IPFI, IPF2, IPF3 ,IPF4 and control) are presented in Figure- 35 (Appendix 

-47).Here the control gave the best pupal weight followed by !PFI, IPF2, IPF3 and 

IPF4 in order. 

The mean pupal weight (g) obtain from different rearing mix of Marine Poultry 

Feed (MPH, MPF2, MPF3, MPF4) as compared to the control are presented in 

Figure-36 (Appendix -48),Iiere also the control gave the best pupal weight 

thilowed by MPF 1> MPF2>MPF3>MPF4. 
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The mean pupal weight (g) obtain from different rearing mix of Local Poultry 

Feed (Ll'll. LPF2, LPF3 and LPF4) in comparison with the control are presented 

in Figtire-37 (Appendix -49).Thc similar observation was recorded in case LPF 

(Local Poultry Feed) series of rearing where the control gave the best product 

followed by LPF 1 > LPF2> LPF3 >LPF4. 

Figure-38 represents the average weight of pupae of the three different dietary 

media Imported Poultry Feed ( IPF), Marine Poultry Feed ( MPF) and Local 

Poultry Feet! (LPF) versus control and the data are presented in Appendix-

5011ere the order of better pupal weight are as follows control > IPF > MPF > 

LPF. 

All, the above cases indicated that when the larvae were reared on IPF (figure-35), 

MPE (iigure-36) and LPF (figure-37), the pupal weight was always higher when 

the larvae was reared on its normal food medium. 
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To ascerain the degree goodness of fit lbr the pupal weight obtained from 

different grades of poultry feed (IPE, MPF and LPF) and their different dose mix 

along with the normal food medium were subjected to statistical analysis 

(ANOVA); the results of which is presented in Appendix —51. 

The above data were also subjected to DMRT, to eoiipare 

Ellect of different diets (Control, 1FF, MPF and LPF) on pupal weight, 

presented 	in 'Fable—I. This table indicated that mean pupal weight (mg) 

was 26.55, 21.08, 19.04 and 17.94 for control (Liver and Blood), 1FF 

(Imported Poultry Feed), MPF (Marine Poultry Feed) and LPF (Local 

Poultry Feed) respectively. The table also indicated that each category of 

food was significantly different from each other. 

Effect of different proportions (Pooled data for 1FF, MPF, LPF) on pupal 

weight, presented in Table-2. This table indicated that mixing 50% of the 

artificial diet with the natural food medium of the larvae caused no quality 

loss. 

Effect of different diets and proportions combined together presented in 

Tablc-3. This table showed that the combined effect of proportion as well as 

different formulations of commercial Poultry feed blend. Control always ranked 

A, only IPF at proportion level 50% (i.e. 50 g 11W + 50 g liver + 20 ml blood) was 

not significantly different from control. Rests of proportions were always 
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significantly different from control as well as IPF I. All other diets (MPF, 

LPF) and there proportions were signilicantly different from the control. 

Table 1. Effect oldifferent diets on pupal weight at 5% DMRT 

Diet Mean of 
- _pupal weight  Ranked order 

Control (Liver + Blood) 26.55 A - 
IPF (Imported Poultry Feed) 21.08 B 
MPF (Marine Poultry Feed) 19.04 C 
LPF (Local Poultry Feed) 17.94 C 

Table 2. Effect of different proportions (pooled data for different diets) on pupal weight 
at 5% DMR1 

% Proportions (Different diets) Mean of 
pupal wght Ranked order 

50 24.61 	i 	A 
100 22.26 B 
150 20.32 C 
200  17.43 0 

Table 3. Effect ofditThrern diets and their proportions on the pupal weight at 5% DMRT. 

Diets 	Proportions Pupal WT. (mg) Rank 
Control 	50gliver+20ml blood  A 

IPF1(50g IPF + SOg liver+20__rn1 bod) 25.01 AB 
IPF 1PF2 (bOg IPF + 50g liver+20ml blood) 22.85 C 

1PF3(150g IPF + 50g liver+20ml blood) 21.08 1 D 
IPF4 (2009 IPF + 50g_livert20ml blood) 	- 
MPF1 (50g MPF + 509 Iiver+20m1 blood) 
MPF2 (1009 MPF + bOg lver+20m1 blood) 

15.40 F 

MPF 
23.32 

j 20.38 
18.72 

C 
DE 
E MPF3 (1509 MPF + SOg livert20rnl blood) 

MPF4_(200g MPF + 50g liver+20rnl blood) 13.75 F 
LPF1 (50g LPF + 509 liver+20m1 blood) 23.57 BC 

LPF LPF2( COg LPF + 509 Iiver+20rn1 blood) 

I LPFY(l 50g LPF + 509 liver+20rn1 blood) 
19.25 E 
14.92 F 

LPF4 (200g LPF + 509 liver+20rnl blood) 	14.04 
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In an attempt to device low cost rearing media for larval mass rearing, lhree grades 

(Imported poultry feed, IPF; Marine poultry feed. MPF; Local poultry feed, LPF) 

of commercially available poultry feeds were used along with its natural food 

medium (liver). It was observed that there were no significant difkrences among 

three poultry feed supplements (Figure-35, 36, 37 and 38), although the IPF 

apparently showed a better performance in producing pupae with a higher weight. 

Again the natural food was always found to be the superior for larval rearing of 

blow Ely. However mixing up to 50% of poultry feed in the diet made virtually no 

significant quality loss and remained in the acceptable range as per industrial 

"process control chart" stated by Roller et aL 1977. Mixing poultry feed in the diet 

LII) to more than 50% caused a significant depletion in the pupal weight concern, 

however it remained still acceptable as per other quality parameter concern i.e. 

emergence, startle activity, flight (Shahjahan et al., personal communication). 
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CONCLUSION 

Studies were conducted in three dillerent aspects of mass rearing on the blow fly, 

L. cuprina, in relation to application of Sterile Insect Technique (SIT) for the 

management of the pest. These were (1)The effect of fecding different food 

medium to the adult longevity.(2)Loss of weight in the pupac during period pre-

pupae to pre-emergence.(3liie effect of different larval feed on the production of 

quality pupae. 

[he aim of the first experiment series was to assess the probable nutritional 

requirement of the adult to sustain life and lively activities. The ultimate goal of 

such experiment was to predict how the field released flies would behave and 

sustain themselves in the field in other words how Long the factory reared sterile 

flies could survive in the field to act as counterpart of the wild flies. Because 

longevity of the flies under food stress and strain is important here. It was evident 

from the experiments that laboratory population of L. cuprina survived up to 5 

days without any food and water; they survived maximum 6 days when only water 

was given as food. Addition of sugar in the diet increased the longevity up to 37 

days. When protein food was added to the diet in addition to sugar and water the 

longevity increase up to 36-49 days. It is interesting to note that the addition of 

proteinaeious food to the diet increases the longevity remarkably as there various 
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irregular mortality peaks i.e. there is no delnite mortality peak that occurs due to 

starvation. In litet protein food is essential for the adult for the maturation eggs, 

enhanced sexual activities and for higher longevity, which sometimes become a 

crucial factor for the success of an sir program. 

The second experiment series was conducted on the extent of weight loss of the 

pupae during prc-pupae to pre-emergence. This information is essential for (I) 

Understanding the stage at which the pupal weight calibration should be done for 

mass scale quality control mcasurc of the pupae.(2) To set the actual time of the 

irradiation of the pupae for sterilization. In L. cuprina, the percentage of loss in 

pupal weight is about 22%. 

The third experiment was on the use of larval diet; The aini of these study were to 

devise a cheaper, easy available and a consistant diet medium for larvae 

production in mass rearing. Thus the different poultry feed were screened for there 

suitability as larval food. The feed were mixed with natural food medium (liver) of 

(lie L. cuprina. Among the three (Imported Poultry Feed, IPF; Marine Poultry 

Feed, MPF; Local Poultry Feed, LPF) different commercial blend of poultry feed 

available in the local market were used for this purpose. Only IPF was found to be 

suitable. Mixing up to 50% IPF was Ibund to be suitable without seariing any 

quality of the pupa. 
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Future Plan: 

The present study is associated with the development of "SIT' technology against 

fish infesting fly L. cuprina offshore islands of Bay of Bengal. In litet SIT is an 

integration of physical, chemical and biological methods which uses the pest 

species itself to kill/suppress the pest. The major steps involved in SIT are: (A) 

Mass rearing of the target species.(I3) Its radio-sterilization.(e) Mass release as 

pupa or adult-(D) Post release field assessment. Each of the steps requires 

innovative as well as routine research. The following area of research has been 

proposed to apply, maintain and improve the technology further. 

A. Mass rearing: 

I. 	Improvement of larval diet. 

Improvement over all rearing environment of including factory 

auto mat ion. 

Improvement and maintenance of larval, pupal and adult quality 

and setting up quality control measure as regards larval mortality, 

pupal weight, adult size, flight, mating behavior, mating 

competivencss, static activity and longevity of adult. 

B. Radio-sterilization: 

I. 	Setting standard dose for sterilization. 

Setting the critical period (age) for irradiation. 

Determining the variables of the irradiation environment. 

C/zcq,wr 5 
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c. 	Field Release: 

I. 	determining the population density and population dynamic of the 

release area 

Setting the frequency of release (weekly or biweekly). 

Feasibility of adult and larval release. 

Setting standards for aerial release or hand release. 

Regular post-releases monitoring of the program. 

Finally assessment of lost benefit aspects as well as public 

awareness growing program. 

Chapter 5 
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Appendix-I: l)aily mortality rate of sexes (male and female) of Lucilia cuprina , adult 
emerged from non-irradiated pupae (100 nos.) supplied no food 

No. of mortality 	- 	-J 
Day-i 	Day-2 	Day-3 	Day-4 -- Day-J 

Male average 	 0 	5 	4133 	3.66 
Female average 	 0 	0 	J 0.33 	3233 	15.66 
Total average 	 0 	0 	5.33 	73.66 	19.32 

Appendix-2: Daily mortality rate of sexes (male and female) of Lucilia cuprina adult 
emerged from irradiated pupae (lOO nos4, supplied no food 

- 
Male average 	- 
Female average 

_pyj_y-2 
0 	1 	0 
0 	0 

fl5ay-3 	Day-4 J 	Day5 
18.66 28.66 1.66 

0 24.44 j 	19.33 
Total average 0 	1 	0 18.66 53.1 	- 20.99 

Appendix-St Daly cumulative mortality Ye of sexes (male and female) of Lucilia cuprina 
adult emerged from non- irradiated pupae (100 nos.), supplied no food 

Sexes Cu. mortality % 
Day-i Day-2 Day-3 Day-4 Day.  

Male average 	- - 	0 0 	L_ 5 	.AQ._.. 
Female average 0 0 	I 0.33 	I 32.66 48.3 
Total average - 0 	I 5331 78. 

Appendix-4: Daly cumulative mortality % of sexes (male and female) of Lucilia 

cuprina . adult emerged from irradiated pupae (100 nos.) ,supplied no food 

Sexes Cu.mortaluty% -  
Male average 
Female average 	 0 	0 	0 	1 24.33 	43.66 
Total average 	 0 	0  

Appendix-5: Daily mortality nos. of sexes (male and female) of Lucilia cuprina adult 
emerged from non-irradiated pupae (100 nos.), supplied only water 

Sexes 	 I 	 No. of mortality 

Male average 	- 
Femaleaverage 

Day-I 	.P!YL,.P!Y*J_Day-4 
0 	_011.3335 

Day-S 	_Day_ _ 
1'0 

01 	0 	1.33I 44 _5 	0.66 
Total average I 0 	_0 

_ 
L_12.66179__ I6 	_0.66 



.P!-4 Day-5 
59 50 

L..733 46.33 
t99. L97.33 _96.33  

rtaiity%

.33  
66 
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Appendix-6: Daily mortality nos. of both sexes (male and female) of Luctha cuprina. 
adult emerged from irradiated pupae (I 00 nos.) , supplied only water 

- 	Sexes - No. of mortality 	 - 
-. Day-I Day-2 Day3 	Day-4 J 	Day-S 

Male average 	- 0 1 36.33 	12.33 - 0 - 
Female average 0 i 	0.33 I 	26 	21 1 

j2t!I average  _o 1.33 62.6633.33 1 

Apjwndix-7: Daily Cumulative mortality % of both sexes (male and female) of Lucilics 
cupniia . adult emerged from non-irradiated pupae (100 nos-) supplied only water 

Sexes 	-- 	 Cu. mortality % 
- Day-I _Pt!_. Day-3 	Day-4 	Day-S 	Day-6J 

-Male _average 	- 	 0 	0 .: 11.3346.33 - 733_ 47.33 
Female average 	. 	_0 	0 	1.33 	1  45.33 	48 	49 
Total average 	P 	0 	12.66 	91.66 	95.66 	96.33 

Appendix-8: Daily Cumulative mortality % of both sexes (male and female) of Lucilia 
cupnna, adult emerged from irradiated pupae (100 nos.) . supplied only water 

Sexes 	 --- 	 Cu. moi 
Day-I 	Day-2 	pa 

Male average 	0 
Female  average 	0 	0.33 	26 
Total average 	. - 	0 	1.33 	I 63 

Appendix-9: Daily mortality nos. of both sexes (male and female) of Lucilia cuprina, 
adult emerged from lion- irradiated pupae (100 nos.) ,supplied only fish 

No. of mortality - 
Day-i Day-8 Day-9 Day-lO 

17,33 
23.33 

lj 
10 	3.66 

0 
5 1 

12.33 	4.66 
_ 

5 

Male average 
Female average 
Total average 

Sexes 

Male average 
Female average 
Total average 

Day-I -. Day 
0 	I 	0  

No. 

0.33! 	4 
0 	1.33 

Day-5 - Day-B 
26.33 5 - 

9 4.33 
35.33 9.33 



Day-6 
5.33 

9 
10.66 22.99 19.32 14.33 

No. of mortality 	 - 

 5.33 	

- 

y-3 Day-4 Day-5 - 

5.33 17,66 15.66 
5.33 3.66 

ILI 
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Appendix-tO: Daily mortality nos. of both sexes (male and female) of tucilia cuprina, 
adult emerged from irradiated l)UPflC (100 nos.) ,supplied only fish. 

Sexes 

Male averago 0 	I 	7 
Female average I 	0 	I 	2 
Total 

Sexes I - No. of mortality 
Day-i Day-8 Day-9 

Male average 2.66 0.33 I 0 
Female average 10.66 2.66 I 
Total average 13.32 I 	2.99 

Appendix-I I Daily Cumulative mortality % of both sexes (male and female) of Lad/ia cuprina, 
adult emerged from non- irradiated pupae (100 nos.) supplied only fish, 

Female aver 

	

raqe~ 0 	0 I 0 1 1.33 I 10.33 	14.66 
Total average 	1 	0 	0.0.33 	I 	5.66_LQ?!_' 	50.32  

Sexes Cu. Mortality% 	- 

- 

Male average 
I 	Day7_ 	P!! 
I 	41.66444 
I 	32 	42 

	

_pay-9 	roay-io 
_ 

	

45.66 	50.66 Female average 
Total average 73.66 	- 86 90.66 	95.66 

Appendix-12: Daily Cumulative mortality % olboth sexes (male and female) of Lucilia 
cuprina. irradiated pupae (tOO nos.) supplied only fish 

Sexes 	- 	 Cu. Mortality % 

Male average 
	

4566 
	

51 
Female average 
	

1633 
Total average 
	 61.99 

Sexes 	I Cu. Mortality % -- 

_________- 
Day-i Day-8 0ay4_ 

Male average 53.66 - 54 54 
Female average 36 38.66 41.66 

1-Total average 89.66 92.66 _ 95.66 
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Appendix-13: I)aily mortality nos. of both sexes (male and female) oiLucilia cuprinci, 
adult emerged from non-irradiated pupae (100 nos.) .supplicd water-fish (W-F) 

Sexes - No of mortality________  - Day-i Day-2 Day:3 I Day-4 	1 Day-S 
Male 	or go I 0 0 033 0.66 17 

m Feale average 0  0 0 0.33 11.66 
Total average 0 -- - 0.33 I 0.99 28.66 

Sexes . _pp,i,qity 	- 
Day-6 .Pv:7_P I Day-9 Day-b 

Male average 4,66 3 1.33 0.33 - P_______ - 
Female average 8.33 1.33 3.66 3.33 2 
Total average 12.99 	. 4.33 499 	j 3.66 2J 

Sexes 

Male average 

No.of mortality  
Day-li 

0.33 
Day-12 

0.66 
Day-IS Day-14 	Day-15 

1.33 3.33 	4.33 

f!.Y!!!99_. 2.33 1.33 3.33 3.66 	 1.66 
Total avoraae 1 2.66 1.99 4.66 6.99 	 5.99 

Sexes No. of mortality  
Oay-16 Day-17 Day-18 F Day-19 

Male average 1 0 0 0 
Femaleaverage 5.66 0 2.33 3 
Tacotal aver 6.66 02.33 I 3 

Appendix-14 Daily mortality nos. of both sexes (male and female) ol'Lucilia cuprina, 
adult emerged from irradiated ptipae (100 nos.), supplied water-fish ('N-F) - 	Sexes - No. of mortality -. 	- 

Day-I Day-2 _Day-S Day-4 Day-5 
Maleaverage 	0 
Femaleaverage 	0 
Total average 	0 

_ 
0.33 

0 
_0.33 

_ 
1 	- 
2 
3L1632. 

25.66 
2.66 

6.66 
1.33 
799 

Sexes -  No.ofmortality _______  - y-6 Day-7 Day-8 	_9y-9 _yj 
Male average 8 2.33 1.33 	_ 0.33 

4.33 5.66 I 5 6.66 Femaleaverage 2.66 
1 	10.66 6.99 5.33 	6.66 Total average 6.66 

Sexes '  No. of mortality 
Day-il Day-12 Day-13 	_ Day-14I Day-15 

0133 0.66 0_ 0 0 
Femaleaverage 10 466 0 I 1 

_ 
1 

Total average 10.33 5.32 _0 _1 
_ - 	1 
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Sexes - f m No. oortality  
Day-16 Day.17 	Day-18 _Day-19 

Male average 0 0 	 0  0 
Female average 1.33  - 	1.66 0.33 
Total average 1.33 1 	1 	1.66 0.33 

Appendix-IS: Daily Cumulative mortality % of sexs (male and female) of Lied/ia 
ciipntza, adult emerged from non-irradiated pupae (100 nos.) .suppiied water-fish (\V-F) 

F 	Sexes - - 

Male average 
Female average 
Total average 

Male average 	1 	22.66 
Female average 	20.33 
Total average 

Cu.Mortality %  
Day-2 	Day-3 	Day-4 j_Day-5 

0 	0.33 	1 	 18 
0 	 0 	0.33 _12 
0 	- 	0.33 	1.33 I 30 

Cu.Mortality% 

	

- Day-B 	Day-9 Day-fl 
25.66 	27 	27.33 	27.33 

	

21.66 25.33 _266 	30.66 

- exes - 	- - - 	- _- Cu. Mortality 

.PYR_._P!Y1tL P'-14_ 
Male average 27:66 1 	?!?. 29,66 33 
Female average 33 134.33 37.66 41.33 

[j9al average 66 62.66 L_.!72 74.33 

-  Cu. Mortality%  Sexes 
Day-16 Day-17 . 	Day-18 Day-19 

Male avee 38.33 _38.33 38.33 38.33 
48.66 53.66 

_ 
56 56.33 

Day-15 
37.33 

Appendix-16 l)aily cumulative mortality % of both sexes (male and female) of Lied/ia 
cuprinct, adult emerged from irradiated pupae (100 nos.), supplied water-fish (W-F) 

Sexes 	 Cu. Mor 
- Day-i 	Day-2 	Day-3 

Maleaverage 	1 	0 	0.33 	1 
Female average 	0 	 0 	_2 
Total average 	0 	0.33 	3 

Day.4 

4.66 
31.66 

Day-S --
33.66 

39.66 
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Sexes __ 

pya 	fDay 
__ 

Daj-C' 	Day-IC 

CuMonaht%__ 

flMaie average 41.66 1 
- 

Female average 
44 4533 45.66 45.66 

8.6$; 13 8.66 
Total averag 5P? L iz t 

2 6$ 30.33 
_ 

Sexes Cu. Mortüy% -- 

-- 	_Day-11 
Male average 	1 46 

Dj2 
4 46.66 

Dy3J_ ay.I4_fDay 

Feme 
aaoe 

vc 

45 
46.66 

45 
J4e6 46MG 

Total avera 86.33 
_ 	 ___ 

91.66J 
__ 

91.6t_j _2. 6 __ 93.66 

Sexes ___ Cu Modalfl___ 
- Day-16 Day-17_Day-18 Dayj 

Male average 
Female average 

46.66 
46.33 

46M6 
49.33 __ 

46.66 
51 

46.66 
51.33 

Total average 	j 9.9 _JIT95 .9!.J J7 	8_...J.. 
Appendix-i 7: Daily mortality nos. of both sexes (male and female) of Lucilia cuprina, 
adult emerged from non- irradiated pupae (100 nos.),supplied water-sugar (W-S) 

r Sexes 	 No. of mortality 

Maleayerage  

Fernaeav!je . 

Total average 	0 
	

9_._i 	o 	F 	6 

Sexes 	 No. of mortality 	 - 

I~a L_PY±_L!At I a 	
Day-b 

Male verage 	 o 	 0 	G.33_j 	0.33 	0.33 Female average 1 	o 	] 	0 	0.66 	j 	0.66 	- 0.66__ Total average 	 0 	I. 	o 	 0.99 .J 	0.99 	0.99 

Sexes 	No. of mortality  
Datji _fiay-12 	Day-Ia 	_y-14_JDay-I5 -J ..Male average 1 	_L...P:66 	- 	 2 	3 	 1 	J Female average 	1.33 - 	 3.33 	1 . - 	2 	1.33 _____ 3.33 Total average 	

- 39.9 .L 	4 - 	4.33 	_4.33 

Sexes  	No.of mortal it  
Day-I6 	

. Day-I8 	Day-19 	Day-20 
Male average 	. 	0 	

___.- .4_- 	4.66' 	10.66 - 
Female average 	6 	 3.66 	6.66 	j 	4.33 	1.66 
Total average 	6 	42 	 J_!r  
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Sexes 	-- 	 No. of moflali 	 -- 

Male  avag [1? 
Female average 	2.66 	2.32 	8 	2.33 	0 Total average - 	866 	13.99 	j 	8.66 -j 	133 	066 

	

Sexes 	J 	 - 	 No. of mortality 	-- 	- 
- 	 Day-26 J D7___ x?t._J 	y-_ L_DaY3O 2 	 j Male average 	

J _P:?I .JLJ_ -i_ -t Fema I e average • _0.33 	
0 -_QJ 	 a_ Total average 	±._?I1_ 	PAQ 	t66J 	0 	j 	0.33 

	

Sexes 	No of mortality
4  Y-32Day-33 	D 	 Day-35 Maieave J -._.P___ - 0 	 0 	 0 	 0 Female average 	06 	__Pr3__ - 	0.33 	0.33 	1 Tota!avera 	J_ ft66 J_ O3 	1 	0.33 _J0.33 	j 	1 

	

exes 	 No. of mortal 
H.Pat T Day37 

Male average J 	0 	 o 
Female avoragef033 	o 	- 
Total average II M?._L 0.33 J 
Apg)ejuJjx-I8: Daily mortality nos. of both sexes (male and female) of Ludilia cuprina, 
adult emerged from ilTachtc(I pupae 000 nos.), supplied water-sugar (W-S) 

	

Sexes 	 _ _Noofmortanty_____ 	
1 

Day-2 	Day-3 I Day-i 	Day-5 

	

Male average 	o 	033 	0 	0.66 	0  Femaleaveragqj 	0 	0 	a 0 	0  

	

Total average 	j0 	033 	0 	 66 	I 	0 	- 	133 

	

Sexes 	 of mortality 

J! average 
Dy-8 	Day-9IDay..lo 

0.33 ____ 	1.66 	1.33 .0.33 0 
Day-i 

2.33 Female average 
Total average 

0 	 ±Jo66 
0.33 Lt33 

- 

1.33 0.66 
1.66 	1.99 1:66 1.3  2.99 

Sexe ____ ____ No.of mofla 

Maleaverag 
Da -13 Day44 

166 

_____ 
Day-15flDay-16 	Day-fl 
1) 

Ly±ii_ 
0.33 6 6 Female average 

Total average 
1.66 
2.99 

j_ 2 
I 	4.66 

2.66 	4 1.33 
- 4.32 	4.33 7.33 - 	9.33 
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- 	 Sexes 	 No.of mortality  
- 	 St 19 J .2!Y:20_ Pz-2L. i~z2?4Thr23 Male average J_6.33 	S3 	6 	- 	 1.233 	1.33 	J Female avore _j_ 2.66 J 	2.66 	2.33 	7 	233  I Total average 	9.99' 	79 	&33 	8 _J 466 	2.33 

	

Sexes - 	- 	 - 	

±4o.pf'pnajy_ 
Day-25 	

- 	

D  ay-?? 	Y84 2y:29_Day-30 Mate average 	2 	1.33 J 	1.33 	0.33 	a33 Female 	ge 	0M6 -H - 1 	0 	0.33 	 0 Total average - 2.66 	L2.33 	I 	1.33 	0.66 	0.99 	0 

	

Sexes 	 - 	 Noof mortality 	- 

	

IRay ' Day-33 I Day-34 	Day-35 	Day.36 Male averaQe 	
J_ 	

0 	___ 	 0 	0 	0.66 Female average 	0.33 J_ 66 	0MG 	P 	0.66 	0.66 Total average, 	33 	0.660.66 	0 	0.66 	1.32 

Appendix-19: Daily cumulative mortality Ye of both sexes (male and female) of tucilia 
cuprina, adult emerged from non. irradiated pupae (tOO nos.) _suppiied water-Sugar (W-S) 

Sexes   	Cu.mortality% - 
Day-J Day-2 I Day-3 	6ay-4 

Male average 	0 _0_0 _0 
Female average 	0 _0 _a__ 0- 
Total average 	1JQ_____ 	0 _. 

Sexes ___. . 
	 Cu.MortaljyL/o 	 - 

-- 	 Day-6 .t-__2Y-L__. 	Day-8 ____ Day-9 	Day.IO Male average 	o 	- 0 	P. 	._.P:66 	1 

	

I !omal.e averas JTh 	0.66 	1.33 2 
L.Thtal averagoILI 	o 	0 	0.99 	1.99 	3 

Sexes ____ 	 Cu. Mortality%__-.____  
_Day-I1 	Day-12 	Day-13 _____Day-l4 	Day-Is 

Male average 	I 	2 	2.66 	4MG 	7.66 - 	 t66 Female average 	3.33 	6.66 	8.66 	10 	1&33 
Total average 	5.33 	9.32 	. 	 13.22 	17.66 	21.99 

Pexes 	 Cu.Mortali( s,,; 

Day-IlDay-IS 	Day-19 	Day.20 

	

Male average 	8.66 	9.33 	13.33 	18 	F 	28.66 

	

Female avee 	19.33 	23 	-____ 29 	34 	35.66 

	

Total average 	27.99 J 	32.33 	42.33 	52 - 	 64.32 
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Sexes- Cu. mortality  
Day-21 	I I 	._P 23 	T Day-24 Day-25 

Maleaverage.j_4.66 36.33 37 	I 37 37.66 
Female average 
Total average - 

38.33 40.66 48.66 51 -  51 
72.9Q_J 76.99 85.66 	I 88 88.66 	- 

Sexes Cu. mortaJ% 
Day-26 Day-27 - 	Day-28 	I _Day-29_ -, 	Day-30 

Male average  39.66 40 41.33 	-! 41.33 1.33 	- 4133 
LFemale average 

Total average 
51.33 
90.99 

L_51.33 
91.33 

51!. 
92.99 

	

iq 	5? 

	

92.99 	93.33 

Sexes 	- ______- 	Cu. rnortaiity °20  
Day-al - 	 Day-33 J_Day-34LPav-35 

Maleaverage 	41.33 	41.33 !4j.33J 41.33I 41.33 
Female averagei52.66J 	53I53.33 	53.66 	5466 - 
Total average 	L 9.99 	94.33 	_ 94.66 - 	94.99 	I_9.99 - 

-Sexes--  cyLmoalY % I 
0ap36 

- 
Day-3J 

Male average 41.33 41.33 - 
Female average] - 55 55.33 
Total average 	- 96.33 96.66 

Appendix-20: Daily cumulative mortality % of both sexes (male and female) of Lucilia 
cupruza, adult emerged from irradiated pupae (100 nos.), supplied water-sugar (W-S) 

Sexes 	 Cu_Mortality  

	

-.Dati. 	Day-2 - - 	Day-a 	Day-4 	Day-S 	6ay-6I 
Male average 	10 	0.33 	0 	1 	0 	1 	2.33I 
Female average 1 	0 - 	0 	0 	0 	0 	0 __ __ 
Total average 	0 I 0.33 	0 - 	I 	0 	2.33 

	

Sexes - - 	- Cu. Mortality%_-. 	 __ ______ 

	

Day-li Day-B 	Day-S Day-b_JDay-li Day-12 
i Male average 	- 	2.66 	4.33 	- 	5.66 	L 	6 	6 	8.33 
Feale_average 	0 	0 	0.66 _? _J_3.33  - 	4 m 
Total average 	2. 	4.33 	6.32 - 	8 	I 	9.33 	1 	12.33 

	

Sexes - 	_______-.. 	- Cu. Mortality %  

	

Day-13 	Oay-14 Day-15 	Day-IG 	Day-17_Day-18J 
. !le average 	j 	?:33 	- 	14 	14.33 	- 	20.3326.33 - 

Female average j 	5.66 	_7.66 -- 10.33 	14.33 	_- 15.66 	19 
Total average] 	15.32 	19.99 	24.33 	1 	28.66 	_- 35.99.45.33 
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Sexes 

Maaver 
Female average 
TotaL average  
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III III 	 c. % 
~Y-lt 	 D 	

_- 

.j .Py:9L Day-21 y2 j_ DyFJDay-24 

	

32.66 	38 	I 	45 _J 47.33 	48.66 

	

21.66 	2&33 	2a66 L_33.66 	35[ 38 
62.33 	70.66 	7866 	8333 	86.66 

- 	 . Cu. mortality% 
Py-25Day-26 Day-27 Day-28 
50.66 	52 53.33 	1 53.66 
3866 	38.66 38.66 i 39 
88.32, 	90.667 91 .99 966 

54 
39.66 

54j 
I 	39.66 

93.66 93.66 

Sexes 

Male average 
Female average 
Total average 

riSexes Cu. mortality %  

Male average 
Day-31 

54 
Day-32 flDay33 y-34 Day-35 

___ 

Day-36 
- 54 54  54 54 54 Female avera 40 466 41.33 	41:33 42 

- 

 42 .66 Total avora 94 94.66 933j 	933 96 	L6.66 

Appcndix-21 Daily mortally nos. of both sexes (male and female.) of Ludilia cuprina, 
adult emerged from non-irradiated pupae (100 nos.) , supplicd water-sugar_Hood (W-S-B) 

SexesJ___ __ 	 No of mortajçy  
- _j Day-i_JDay2 	Day-3 	y-4 	djJThay-6 Male average 	o 	0 	0 	0.66 	0 	J 	0.66 Femaleavera9j 0 _0 	 0 	0 	0 Total average 	

0j 	0.66 	0 	0.66 

Sexes 	No_of mortality  

	

Day-8 • 

Day.9 I Day-b 	Day-Il _ay-12 Male _average 	

. 
2 	- 	0.66 	0.66 	0 ______ 0.33 	0.66 Female average 	o 	_1.33 	233 _2 	1.33 	3 iotaiavera 1 	2 	I 	1.99 	2.99 	2 	3.66 

Sexes 	
-• _____ 	 No. of mor jt - _____-- 	 _____ - 

9!yi!.3TIJDay-14 	Day-fl 	Day:16 	Day-Il _Day-18 
Male av39e _ 	2.33 	4 	2 	1.66 	0.33 	1.33 Female 	2.33 	1 	2.66 	__3.66 	4 	Q66 

_____ 
al average 4.66 - 	5 	_4.66:5.32 	4.33 T1.99 

Sexes  	No.of mortality 	
•._____ ______ L 	 9.ri! •. Day-2O 1 Day-Zi 	Day-22f Day-23 iDy-2j 

LMaleaveraae 	- 2 	L2 4 • 	 2.33I 0.66 i 
Female average 	3.33 _1.33 	2.66 	____ -i 	1.66  
Total average 	5.33 J 	3.33 	6.66 	5.331 1!? 	I 	2.33, 
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es 11111 [liii 	 No of mortality 
Day-25 	D-26 	Dy7 J DaL28 	9y29 

	

Male average 	- 	0 	 1.66 	-- 1.66 	0T 2.33 Female average 	3 	1.66 	1.66 	1 	2 	0.33 Total average 	3 	2.99 	3.32 	26 	2 	2.66 

Sexes 	 No. of mortalit 
. 	- •py:31r__Day-32 	Day-33 1 Day-34 	Day-as J Day-36 

	

Mate average 	166 	0.66 	1 	i 	_ 	0 Female avera 	0.33 	0 - 	2.65 	0.66 	233 	1.66 

	

Total average 	_19 	.__0:66 . 	3.66 ____ 	1.66 	2.33 	1.66 

4J)f)Cfldix-22: l)aily nior(ality nos. of both sexes (male and female) of Lucilia cuprina, adult emerged from irradiated pupae (100 nos.) suppJied water-sugar-blood (W-S-B). 

Sexes 	 - . 	- No.ofmortatity  
L 	-- j_y.J _Px:?_L Day-3 	Day-I 	Day-5_ 

	

Mateaverage 	0 	o 	 0 	0 Female average 	0 	0 ____ 0 	F 	o____ ____o 

	

Total average 	j 	0 	0 	0 	- 	0 	0 

Sexes 	_____ 	--No.of mortality- 

	

L DayDay-s 	Day-b 

	

2.33 	1.33 	2.66 	1.33 	1 Female_aveje 	i.33 	1 	_1 	_1.66 	1.33 Total aveL 	_L 	L ..__Z•?___.. - 3.66 	2.99 	_23 

Sexes 	_____ No. of mortality 
 DjIi 	DaY42J Da:i3lDavj4 	Day-Is Mateavera90 	0 	0.66 	1.66 	6 Femaleaverage 	2.33 	5 	2.33 	5 	6 

	

Total average II 2.99 	L 5 	29 	6.66 	12 

Sexes •  ____ 	 No.of mortality 	____ 
L 	 Day-IS Day-IT Day-18 	Day-Is JDay-20 

Maleaverage 	2.66 	• 0 - 4 -56 
Femalerage 	5 	166 	4 	0.66 	2.33 
Total average8.33 • 	4.32 	- 	4 	1 4.66 	7.99 

Sexes 	 - - No. of mortality_____  
#_6ay-21 	Day-22 	Day-23! Day-24_Day-25 

0 
Maleaverage 	2 	4_ita 	2.33 - 	1.66  

	

Female average 	1.33 	1 	1.33 	1 	0.66 
Total average 	3.33 	2.33j 	3.66 	_2.66 	_066 
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Sexes 	_ 	 No. of morty  
Day-26 	Da 7 L.PY:?8 	Day-29 i Day-30 

	

Male average 	1 	 0 	0.66 	0M6 	0.33 
Female average 	0.33 	[" 1.33 	0.33 	0.33 	0 

I Total average 	0.99 	0.99 	0.33 

	

Sexes 	 - 	- 	No.of mortality 
Day-31 	y-32 J_Day-33 I 

D__
y-3

__
4 	Day-35 

Male average 	0.33 	0 	0,66 	t 	0 	0.33 
Female average 	i 	0.33 	0 	1 	f 	0.33 

	

LI2!.! average 	LS? 	9.33 	0.66 	1 	0.66 

	

Sexes 	I 	No. of mortality 
Day-36 	Day-ri 

Male average 	0.33 	0 
Female average 	0.33 
Total average 	0.66  

Appendix-23: Daily curmilaUve mortality % of both sexes (male and female) of Lucilia ciephi 
adult emerged from non-irradiated pupae 000 nos.) ,supplied water-sugar-blood (\V-S-B) 

	

Sexes 	J 	 -Cu ._Mortality%  

	

Day-i 	Day-2Day.3 	Day-4 *  Day-5 	Day-B 
Male average 	0 	 0 	 0 0.66 	0.65 	1.33 
Female average 	0 	 0 	_0 	0 	'0 0 

	

- Total_average 	I 	0 	 0 	0 	- 0.66 	., 	0.66 	1.33_,,, 

Sexes 	Cu. Mortality% 	_____- - I 

je 

	

Day-7 I Day-8 	Day-9 	Day-ID 	Day-Il - Day-12
Maleaverage 3.33 	 466 	

4Ht 

	

66 	5 	 66 
Femaleavera -  - 0 	- 	1.33 	3.66 	7 	___1Q 
Total average 	3.33 	533 8.32 	12 	. 	15.66J 

L Sexes -- 	- 	 Cu. rnortality% ______ - - _______-  

	

Oay-13 	Day-14 	Day-IS - !. Day-IS IDay-17 	Day-18 I 
Male average 	8 12. 	14 	15,66 	16 	17.33Female averaq!!  

	

12.33 	13.33 	16 	19.66 - 23.66 	24.33] 
Total avera9e 	20.33 	- 25.33 	30 	 AQc 	A1r66 

Sexes 	 - Cu.mortality % 	_______ 

	

Day-20 I Day-21 	Day-22Day.23 , Day-24 
Male average____ 	19.33 	21.3325.33 	_27.66 	28.33 	29.33 
Female average 	27,66 	29 	31.66 	, 	34,66 	36.33 	j 	37.66 
Total average 	46.99 	50.33 flG.99 1 62.32 	64M6 	66.99_J 
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sexOs 	 Cu. mot%  
- 	 Day-5 	P! __Y:27 jpay2, 	Day-29 	Day-30 

Male average 	i 	2933 	30.66 	S2.33 	34 	34 	3a33 Female average 	40.66 	42.33 	44 	45 	47 	47.33 
Total average 	69.99 _72S9 	76.33 	79 	_B1 	8166 

	

Sexes 	 Cu mortality % 	 - 

H 	- 	 Day-31 	Day-32 	Day-33J___p,ay-34 - Day-35 	Day-36 
Male average 	1 	as 	38.66 	39.66 	40.66 	140.66 	40.66 	11 

.f.2rnie avrae 	-_47.66 	47.66 	1 	50.33 	51 	
__ 	 54.33 ____ 

Total average 	- 	85.65 	86.32 	89.99 	1 	91.66 	93.99 	94.99 

Appendix-24: l)ai I)' cumulative mortality % of both sexes (male and female) of Lucilia 
cupnna, adult emerged from irradiated pupae (100 nos.) , supplied water-sugar-blood 

	

Sexes 	
- 	 Cu. mortality_% __________________ 

Day-r'flDay-2 - 	Day-3JDay-4 I Day-S 
Male average 	0 	.0._______ 0 	 0 
Female average 	0 I 	0 	0 	- 0 	-- 	 0 
Total average 	. _0 	 0 	-- 	 0 	 0 	 0 

	

Sexes 	 ___Cu. morta!!y % 
___ - ___ 

	

~yS Day-9 	Day-b J Male average 	2.33 - 	 3.66 	- 	6.33 	1 	7.66 	_8.66J 
Female_average 	1.33 - I 233 - 3.33 	5 	6.33J 
Total average' 	3.66 	5.99 	9.66 	_12.66 	499 

Sexes 	 __ 	 Cu. Mortality%  

	

Day-li 	Day-12 	Day-13 	Day-14 	Day-IS 
Male ave-age 	9.33J 	•9.3_ 10 	11.66 L_j7.66 
Female averagJ 	8.66 	I 	13.66 	16 	I 	21 	27 
Total_average 	17.99 	22.99 1 26 3266 I 44.66 

Sexes  Cu. mortality %  

y-16 Day-17 Day-18 Day-19J Day-20 
Male average 	i 21 23.66 23.66 27.66 H 3333 
Female average 32  336637.66 38,33 40.66 
Total average 53 57. 2 I 61.321 65.99 

-- 

73.99j 

Sexes Cu. _Mortality% - • 

Day-21 Oay-22 Day-23 Day-24JDay:25 - 

Male average 35.33 36.66 39 40.66 	40.66 
Female averag 42 43 - 	44.33 ;33 	461 
-Total average 77.33 79.66 H_83.33 85.99 	, 	86.66 
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Sexes I ____ 	____ 9.jprtaliy%  ____ 
-- jDay-26 	I Da F 	y28 Day-29 Day-30 

MaloaverageF 41.66 	I 4165 - 	42.33  43 4333 
Femaieaveragej 4633 47.66 48 - 48.33 	I 4&33J 
Total average 87.99 - 89.32 90.33 	I 91.66 - 

Sexes Cu. mortauty% 
Day-SI y-32 Day-fl Day-34_J Day-35 

Male average 43.66 43.66 44.33 44.33 	F 44.66 
Female average 4133 49.664966 50.66 	F 5- 
1--Total average 	

...??LQQ_ 93.32 ! 	93.99 	1 94.99 95._66j 

Sexes 

Male_average L 
Female average 
Total average 

Cu. mortaly % 
Day-36 F Day-37 

45 	. 	45 
______ 

96.33 	1 	97 33 	I 
Apycndix-25: Daily mortality nos. of both sexes (male and female) of Luci/ici cuprina, 
adult emerged from non irradiated pupae (100 nos.), supplied water-sugar-fish ('N-S-F) 

Sexes 	- 	 No. of mortality  
Day-I i Day-2 	Day-a 	Day-4 I Day-5 	Day-6 

Male average 	0 	0 	0 	0 	- 	0  
Female average 1 	0 	0 	0 	0 	0 	0 
Totalaveraye - 	0 	0 	0 -  -- 0 	 0 - 0 

Sexes 	
- 	 No.ofmortality  

6ay-7 _Day-B 	Day-9 	Day-b 0 	Day-Il 	Day-12 
Male average 	F 	. 	

- 
0 	F 	0 	±66 - i0.66 	0.66 	0 

ago Female aver 	 0 	0 	0.33 	I - 	1.33 	1.66 
Total average 	0 - 	0 	1.99 F 	1.66 	1.99 	1.66 

-- 	Sexes 	 -. 	 No.of niortalit_  
Day-Ia LP!Y14_ Day-IS 	Day-16 HDaY-17 I_Day-18 

Male average 	1.33 	L 	1 	1.33 	0.33 	0.66 	1 	1 
Female average - 0.33J0.33 	1.33 	0.66 	1.66 	0,66 
Total average 	1.66 	F 1.33 -. 	2.66 	FQjJ 	2.32 	1.66 

Sexes 	 - 
Day-19 

Maloaverage_J 	1 
Female average L 1.66 
Total avera9e F 	2.66 

No. of mortality 

2.66 - - 3.33 
2.33 0.66 

.1 _4.99 .1 3.99 
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Sexes  	- 	- 	No. of mortality  
- 	 Day-fl 	Day-26 	Day-27 	Day-28 	Day-29j_ Day-30 

	

Male average 	1.65 	2 	2.66 	2.66 	3 	a 

	

Female average 	2.33 	1.33 	1.33 	1.6  

	

Total average 	3.99 	-- 	3.33 	3.99 	1 -  4.32 	4 	- 	4.33 

	

Sexes - 	 No. of mortality 
Day-31 	Day-32 _Day-33tDay-34 _Day:35 	Day-36 

	

Maleaverage 	2.33 	0 	- 0.33 	1 	0.33 	1.66 

	

Female average 	1.33 	233 	2 	1.66 	2.33 0.33 

	

Total average 	3.66 	2.33 	2.33 	2.66 	2.66 	1.99 

	

Sexes - 	 - No. of mortality  
- 	Day-Si - 	Day-38 	Day-39 -. Day-40 	Day-41 	Day-42 - 

	

Male average 	0 	 9 . - 	0 	. 	0.33 	0.33 	- 	0.33 

	

Female average 	0.33 	0.66 	2.33 	0.66 	1 	2.33 

	

jptal average 	0.33 	L 	0.66 	J 	? 3 _______ O99 	I 	1.33  	2.66 

Nof_mortality  
Day43 	Day-44 	Day-45 	Day-46 	ay.47 Day-48 

Male average 	0 0 	0 	 0 L 	0 0 
Female _average 	0.66 2.33 	1 	0.66 	1.66 0.33 0.66 
Total average 	0.66 2.33 	_9:66 	1 	1.66 0.33 - 0.66 

Appendix-26: Daily mortality nos. olbotli sexes (male and female) of Lucilia cuprina, 
adult emerged [low irradiated pupae (100 nos.), supplied water-sugar-fish (\V-S-F) 

Sexes 	- 	- 	No. of mortality 

-- 	 P'-L. Day-2 	 Day-4 
Male average 1 	0 	 0 	j 	9_L._0:3.3 
Female 	 I 

,average 	 0 	 0 	0 	0.33 
[Total average 	0 	 0 i 0 - 0.66 
____Sexes 

- No. of mortality 
Day-7 Day-9 	I 	Day-b 

Male averag!_ 0 	 3 1.33 	0.66 
Female 
average 0 	 I 1.33 	3 
Total _average 	I -9 	-. 	4 2.66 	3.66 

Day-b 

1.66 
2.32 

Day-Il 	bay-11 

	

0.66 	1.66 

2 	1.66 

	

2.66 	3.32 

Sexes  - No. of mortality 
Day-13 Day-14 Day-fl Day-16Day-17 

Male average 166 I 1 3.33 	1 	0.33 
Female 
average 0.66 

2.32 

	

2 	- 
1 	3 

1 

2 
. 	4 	0.66 

7.33 	0.99 Total average 
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- Sexes 	- 	 No. of mortality  
Day-19 Day-20 Day-21 _j_ Day-23 

Male average 	2 	1.33 	366 	0.66 	1 	1.33 
Female 
average _________ 133 	1 	1 	1.66 	2.66 	1.33 	1.333 
Total average 	3.33 	- 	2.33 	5.32 	332 	2.33 	2.66 

No. of, mortaiity__- 	- 	- - 	- 
Day-25 	Day-26 	- _y-27 	Day-28 I Day-? 	Day-30 

Male average -1 	-5 	0.66 	0.66 	2 	0 
Female 	 1 average - 	0.33 	1.66 	0 0.66 	3.33 	- 1,33 
Total average 	1.33 	6.66 	0.66 1.32 	5.33 	1.33 

Sexes - - 	- 	No.ofmortality  
Day-31 	Day-32 Day-flDay 	Day-35 _9ay-36 

Male averagJ3.33 	2 	1 	0.66 	2 	- 0 	1 
I Female 
average 	 4 	066 0 	1 	0 	0 	0.66 
Total average 	7.33 	. 	2.66 0.66 	[ 	2 	 0 	1.66 

Sexes 	- - 	 - 	- No.ofmortality  
Day-37Day-38 	Dy-39 I Day-40 	Oay-41 	Day-42 

Male average 	0.33 	0.66 	0 	0.66 	- 0 	 0 
Female 
average 	-0.66 0 - 	0 	0 	0.66 	0.66 
Total average 	0.99 	- 	0.66 	0 	0.66 	0.66 	0.66 

Sexes No. of mqflality 

- -- 	- 	Day-43 Day..44 Day-45 
Male average 	0 0 0 
Female 
average 	- -- 	1.33 - 1.33 1 
Total _average 	1.33 1.33 1 

Appendix-27 Daily cumulative mortality % of both sexes (male and female) of Lucilia cuprina 
adult emerged from non-irradiated pupae (IOU nbc.)..supplied water-sugar-fish (W-S-F) 

- 	Sexes 	I -- 	 - Cu_Mortality% - 
Day-I Day-2 Day-3 	Day-4_ I - Day-S 	_Day-S 

Male average 	.9 0 i 	0 	 0 I 0 	_0 
Fernaleaverage 0 0 

- 

I 	00 0 I 0 
Total average 0 I 	0 .QJ_0 	_0 1 0. 	-. 

Sexes Cu. moflality% 
Day-7 	I 	Day-! Day-9 Day-b 	I 	Day-li - 	Day-12 

Male average 0 	J 	0 1.66 J2 	I 	2.66 2.66 - 
____ 0 	 0 0.33 12 6 4.33 

jiotal average 0 	 0 1-99  L_3.33 	5.32 - - 6.99 

co 
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sexes - 	Cu. mortality _%  Day-13 Day-I4 Dqy-I5 	Day-16 Day-17 Day-18 
Male average 4 5 6.33 	6.66 7 33 8.33 
Female average - 4.66 5 63 	7 &66 a33 

±Total average I 	6.66 	- 10 12.66 	13.66 15.9! 

Sexes  	Cu. mortality % - 	 - 
Day-19 	Day-20 	Day-21 	Day-22 	Day-23 	Day-24 

Male_average -1-9.33 	13 	15.66 	19 	966 	20.33 
Female average 	11 	- 12.66 	15 	15.66 	19 	22.33J 
Total averaçje 	20.33 	25.66 	30 34.66 	_38.66 	42.66 -j 

Sexes -   	Cu. rnortality% 
______ 	Day-25 	Day-26 --  P!y:27Day-28Day-29 	Day-30 

Male_average 	22 	24 	26.66.. 2!.33 	32.33 
Female average 	24.66 	26 	27.33. 	29 30 	31.33 
Total average 	46.66 - 	50 L 53.99 F_5&33 _6233 J_66.66 

Sexes 	 Cu. mortality %  
Day4Day-32 	Day-33 	Day-34__1 Day-35 	Day-36 

Male average 	37.661 37.66 	38 	39 - 	

39.T41:66 
41 

Female average I 	 35.33 	37.33 	39 	41.33  
Total average 	70.32 	. 	72.99 	75.33 	78 	80.6682.66 

Sexes 	-. 	Cu. mortality %  
-- 	 Day-37 	Day-38 	Day-39 	Day40 iDay4I I Day.42 

Male_average 	41 	41 	41 1 41.33 41.66 _ 42 
Female average 	42 	42.66 	45 45.66 	46.66 	49 
Total avage 	F 53 	83.66 	35 er 	 85.99 	88.32 	91 J 

Cu. mortalityyo  
Day43 	Day44 	Day45J 2ay46 	'2Y-47  _P!t48 -. 

Maloaverage 	42 	42 -- 	42 	42 	 - 	42 
Female averag 	49.66 	52 	566 	54.33 - 	54.66 	55.33j 
Total average. - 916 _94 	-- 94.66 _96.33 	96.66 	97.33 1 

Appendix-28 Daily cumulative mortality % 011)0th Sexes (male and kmale) of Lucilia 
cuprina, adult emerged from irradiated pupae (100 nos.). supplied waler-sugar-Fish (W-S-F) 

L .!'!! _I 	- - 	_ Cu. mortality% 
Day-I F Day-2 	Day-3 . Day-4 	Day-f 

Male average 	0 	 0 	0 	0.33 	_.0.33 
F Female 

average 	 0 	 0 	0 	0.33 	0.33 
Totalaverage i 	- 0 _____ 	0 	0 	0.66 	0.66 
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Sexes 	 _ 	 Cu.mortaliy% 	.. 	- 	._ 

	

Day-7 	Day-U1Thy.9 	- Day-b 	Day-Il 	Day- .J 
Male average - 	1 	 4 	5.33 	6 6.66 	8.33 
Female 
average 	 2 	i 	3 	4.33 	7.33 	9.33 	11 
Total average 	3 	j 	7 	.66 	13.33 	15S9 	19.33 

Sexes 	 _Cu. _mortality%  
.Day-13 	Day-14 	Day-IS 	Day-I! 	Day-Il 	Day-Ia 

Male average 	10 	11 	- 	12 	15.33 - 	15.66 	i 	16.33 I 
Female  

	

average 1166 	13.66 	14.6618.66 	1932. 	21 

	

Total avera92j - 2166 	24.65 1 26.663399 t_34 99 

Cu. moflality%  

	

Day-i 9 	Day-20 	Day-21 	Day-22 _2Y:23 - Day-24 
Male average 	18.33 	19.6623.33 	I 	24 	25.66 	27 
Female 
average 	 22.33 	23.33 	25 	27.66 	29 	30.33 
Total averaye 	40.68 	42.99 	4833 	51.661T4.6 	57.33 

- 	Sexes  	Cu. mortaiity%  

	

L_Da,y-25 	Day-26 	Day-27J Day-28 I Day-29 	Day-30 
Male average 	28 	33 	33.66 	1 34.33f

7 

	

36.33 	36.33 - 
Female 
averao 	 !9â9 	32.33 	- __32.33 	33 - 36.33 	 37.66 
Total average 	58.66 	L5533 	65.99 	67.33 	72.66 	73.99 

Sexes 

Male average 
Female 
average 
Total average 

CtLmojt %-- 
2ay-31 	Oay-32 	Day-33 	Day-34 
39.66 	41.66 	42.3344.33 

41 
	

42.33 1 42.33 
86.66 1 86.66 

- - Day-36 
44.33 	45.33 

Sexes 	- 	-- 	 Cu.mortality % 
Day-37 	Day-38 	Day-39 	Day-40 m Day-41 

	

Male average 	45.66 46.33 	46.33 47 	. 	47 
Female 	

43.66 	43.66 	43.66 	43.66 
1 	average 

	

[Totalaverage __89.32 	1 -  69.99899990.66 

Sexes 

Male average 
Female 
average 
Total average 

 Cu. mortality % 
Oay-45 	Day-46 

47 47 
Day-43 Day44 

47 

46,33 
1 	93.33 

47 

. 47.66 48_ 
..95.66 	96.33 1 	94.66 

44.33 

91.33 
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Appendix-29: Daily mortality nos. olbotli sexes (male and female) of Lucilia Cuprina, 
adult emerged from non-irradiated pupae (100 nos.) supplied water-sugar_liver (W-S-L) 

	

Sexes 	 __ ____ Tho mortality  
Day1 	Day-2 Dy 	Day-4j Day:57Days 	Day-7 Male average 	o 	0 	0 	0.33 	066 	0.66 	1.33 Fe aveLage 	O 	 0 	 1 	1 	0.33 Total average 	0 	0 	I 	o 	0.33 	1.66 	1.66 	1.66 

	

Sexes 	. 	No. of mortality_____ ______-___________ 
Day-B 	Day-9 	Day-i 	 Day-12Day-la I__Day-14__J -Male average 	0 	0 	1.66 I 	1 	0.66 	0.33 	1 

F 

 
Female average 	o 	

O 	
0.33 	_L_o 	0 Total average 	_. 	..._ 0 	 I 	1 	1.66f 0.33  

	

Sexes 	 - 	 No. mortality_____ ___ _____ 
Day.i4oay-is JTh!.y-17oay-18 FDay-19 	Day-2ODay-2i 

Male average 	i 	033 	0.33 	1 	0 _____ 1.33 	1.33  
Female average 	0.66 	1.33 	0.33 _1.33_J 	1 j 	1.66 	1.66 [yotai average.. 0.99 	1.66 	1.33 	1.33 	2.332.99 	4.32 

Sexes 	 -- 	No. of morlaUty  
- 	Day-22 	Day-fl 	y24 	Day-25 _Day-26 	Day-fl -  	y-28 

Male average. 	2.661 	0.66 	166 	2 1 	1.66 	1.66 
Female average 	2.33 	1.65 Jo.aa 	2.33J2 	2.33 	2.66 
Total average 	4.99 	2.32 - 	3.99 	 3 	3.99 	I 	4.32 

No. of mortality  
Dayp _y-3o Day-31 I Day-32 	Day-33 	Day-34 	Day-35 

	

Male average 	3 	2 	2.66 	1.66 	0.33 	1 	0.66 
Fernaleavera9e 	2 	4 	1.66_ 1.65 L 366 	2.33 _1.66 
Total average 	5 	6 	4.32 	3.32 	3.993.3_J 	2.32 

Sexes 	 - 	No. ofrnoflalty 

	

- I Day-36 _Day-37 	Day-38 	Day-39 	
Day-40______ 

Day-

______

41 	Day-C - 

	

-Male average 	1 	6.33 	00.33 	0 	0 	0 
!emal9 average 	1.66 	1.66 	0.33 	0 	1 	1.66 

	

[Total average 	. 	2.66 	1.99 1 0.33 	0.33 - _I - - 	1.66 	1 

Sexes 	 - 	- _______ 	No. of mortality  
Day-4f7Day 	Day-45 	Day-46 	y47 - . Day-48! 

	

Maloaverage 	0 1 .0 	0 	0 	0 - 0 	0 
female average 	0.33 	0.66 1 	l33fl.33 	233 	0.33 

	

0.33 	0.66 . 0.66 1_1.33 	 2.33 	0.33_L 
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Append ix-30: Dali): mortality nos. of both sexes (male and female) of Lucilia cuprina, 
adult emerged from irradiated pupae (100 nos.). supplied water-sugar-liver (\V-S-1,) 

Sexes 	 - 	 No. of mortality  
Day-I 	Day-2 -L Day-3 	Day± 	Day-S 	Day-S 

Maleaverago 	0 	0 	0 	0 _J *LS!6 Female_average 	0 	0 	0.66 - 0.33_J 1.33 
Total avoraQ 	0 	0 	I 	0 	0.66 	1.66 	2.99 

Sexes 	
- -______ 	 No. of mortality 

 
- 	 ____ 	 Day-7 - 	 Dayi[py.9 I Day-b 	Day-Il - Day-fl 

[ialeaverao 	0 	3.33 	0.33 	1 	1.66 	_-- 0 
Female_average 	0 	1.66 	1.33 	1 	1.33 	2 
Totalaverage 	0 	4.99 	1.66 1 - 2 - 	 2.99  

Sexes ______ No. of mortality  
Day-13 	Day-14 J_Day-IS 	Day-16 I Day-fl 	Day-18 

Male average 	- 	 0 	0.33 	1 	1 	0.66 	1.33 	- 	 0.66 
Fleaverage - I 	L 3.33 	4 	0.33 0.66 	0 
Total average 	i 	3.66 	5 	099 	1.99 	0.66 	I 
- 	 Sexes 	 -- 	 No. of mortality 	- 	 _____ 

- Day-19 I Day-20 	Day-21 J Day-22 _Day-23 	Day-24 
Male average 	0.33 	10 	0 	0.33 	0.66 	2.33 
Female average 	0.66 	0 	2.66 	2.33 	0 	1 
Total average 	0.99 	i 

- 
0 	_2.66 	2.66  

Sexes  	 No. of moflay  
Day-25 - 	 Day6 	Day-27 j Day-fl 	Day-29 I Day-30 

ra 	
I 

Male avege 	- 1.33 - 	 1.33 	4 	- 2 	• 	4 	- 0 
Female_average 	3.66_ 	1.33 	3.33 	2 	1 	2.66 
Total_average 	I 	4.99 

- I 	2.66 - 	 7.33 	4 	2.66 

V Sexes 

	

No. of mortality  

Male~ 
______

Day-31 	Day-32Day-33Day-34 I  average 	2.66 1.33 _4 1  
3 	 0.66 	_0.33 -- 	 0.66 	0.33 

J2!Iay!!age 	5.66 _1.99 _4.66 _1.33 	1.66 	1.33 

Sexes 	-  

Dy-37 
Male average 	1.33 	0.33 
Female average 	0.33 	0 
Total_average  

-- No.ofmortality 
Day-39 I Day-40 - iDay-41 

1.66 	0 	1 
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- Sexes 	mortaytty - 
Day-43 - Pay-44Day..45 	Day-46'Jvay..47_f_Day-48 

	

Maleaverage 	0 	0 	0 	0 	0 	__ Female average 	0.33 	1.66 	0.33 	1.33 	0.66 	0.33 

	

Total average 	0.33 	166 	0.331 	133 	066 0.33 

Appendix-31 Daily cumulative mortality % of both sexes (male and female) olLucilia cupr, 
adult emerged from non-irradiated pupae (100 nos.) supplied water-sugar_liver (W-S-L) 

	

Sexes  	- -Cu. mOrtafltyjj,, 	___ 
- -- 
	

Day-I 	Da 	jThy.fl Da rua-5 	Day-6 Maleaverage 	0 	0 	I 0 	033 	1.66 	3 

	

9 	0 	0J 	2Totalaverage 	0 	j 	0 	0 	033 5.33j 

JSe 	1 1 	-Cu. morta __ ___ 

Day-13 	Day-14 

	

Male average 	L 3._ 3 	-_.L6_. 6.33 	.!Q 	7.66 Female average - 	2.33 	2.33 til.66 	2.66 	3.66 
T 366 

	

otal average 	533 	33 	_7:321 	832 	9.99 	10.32 	11.32 

Sexes ±11 	 .___ CLmortaUty%  
__Oay-l5 	Dal6'Day-17 ay1p...  Day:19 _ DaY-20 	Day-21 

F Male average 	1 	
8 	8.33 	9.33 	9.33 - 	10.66 	12 	j_1466 Female average 	4.33 	_j.66___ 	6 	7.33 	8.33 	10 	11.66 Total average 	12.33 	13.99 	15.33 - 16,66 j,jaoo _- 22 	26.32, 

Sexes 	___.. 	
. ___ ___Cu. mortaUty 	 ____ 

Day-24 	Y-?LL Da6 	Day-27 I Day.J Maleaverag 	1733 I 18 	21.66 23.66 1 

	

26.33 	28  H [
maleave1te 	141566 	16 	18.33 _]20.33 P 22.33 	25.33 Total average_____ 31.33 	33.66 I 37.66 	41.99 	44.99 	48.66 I 

Sexes _J 	- 	 - 	Cu. mortality% 	 - -  
Day.3qJ'Thay-3i Data Day-33JDay-34 Day-35 

Male average 	31 	33 	35.66 	37.33 	37.66 I 38.66 	39.33 Female average 	27.33 	31.33_1 	33 	34.66 	38.33 . 40.66 	42.33 
Total average 	5833 	64.33 t6n.99 	75.99 	79.32 _181.66J 

Sexes  	Cu. moflality%  

	

9ay-36Day-37 - Day-38 	Day-39 	Day4O i Day-41 	Day42 
M aleaverage 	40.33 	40.66 	40.66 	41 	1 	41 	41 	I 	41 

	

F Female average 	44 	45.66 - 	46 - 	46 	47 	48.66 J 49.66 
Total average 	84.33 _86.32 	. 66.66 	87 	_86 	_89.66 	90.66 
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Sexes 	mortality %  Day43 	Day44 	Day-45 I Day4S 	Day47 	Day.48 	Day-49 J 
Male average 	41 	- 	41 J41 - 	41 	41 	41J 	41 
Female average 	50 	5066 J 51.33 	52.66 	54 	56.33 	56.66 
Total average 	91 	91,66 J 92.33 	93.66 	95 	97.33 -97.66 

Anpendix-32: l)aily cumulative mortality % of both sexes (mate and female) of Lucilici 
cuprina, adult emerged froni irradiatcd pupae (100 nos.), supplied water-sugar-liver (W-S-L) 

Sexes 	 - 	 Cu. Mortality %  

average 	
Day- 	DaFJDa! 	Day-4 IL233 Day..5 IDay$ 

Female average 	0 	_0 - 	0 	0.66 	1 	2.33 
Total average 	0 	0 	1 	0 	0.66 	- 	5.33' 

Sexes- 

- 

exes  

=7di' L 
Total avpf 	{_5.3310.33 

- 	.4 "4 ..u.mostauuty,o 0/ Cu. 
ay-9 	L Day-b y-i'i Day-l2J 
L66 7.66 - 9.33 9.33 
.33 6.33 7.66 - 9.66 
1.99 13.99 16.99 1 	18.99 

Sexes 	- 	 Cu. mortality % - __________ _________ -' 
Day-la 	Day214 	Day-15 	Day-IS 	Day-fl 	Day-18 

Male average 	9.33 	9.66 	- 	10.66 	11.33 	12.66 	13.33 
Female average 	10.66 	1 	14 	18 	18.33 	19 	19 
Total avere 	19.99 	23.66 	26.66 	29.66 	31.66 	1 	32.33 

Sexes 	______ - Cu. mortality % 
_- _____iDay-'I9Day.20fDay-ZI 2ay-22 Day-fl! Day-24 

Male average 	13.6613.66 	13.66 	14 	14.66 	17 
Female average 	19.66 	19.66 	22.33 	24.66 	24.66 	25.66 
Total_average 	33.32 	-3332 - 	35.99 	38.66 	39.32 	42.661 

Sexes 	- 	 Cu. mortality%  
_______ 	Day-25 	Day-2& I Day-fl 	Day-28 	Day-29 --  Day-30 

Male average 	8319.66 	23.66 j._25.66 	29.66 	_2966 
Female average 	29.33 	30.66 	- -34 	I 	36 	I 	37 	39.66 
Total average 	47.66 - 	50.32 	L 57.66 	61.66 	P 	66.66 	69.32 

Sexes 	Cu. mortality%  
-________ 	Day-31 	Day-32 _,_y-33 I Day-34 _Day-35 V

4:6 • Male average  - 	32.33 	33.66 	37.66 t38.66 	39.66
emale average 	42.66 	43.33 _44 	4433 	45

Total average 	74.99 	76.99 	81.66 	82.99 	-__84.66_j , 
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Sexes - 	- - Cu. mortality% ____ _____ 
Day-fl Day-38 	Oay-39 Day-40 Day-41 Day-42 

Male average 42 42.33 ___ ___44 J 	45 45  Female average 
Total_average 

4566 45.66 	45.66 46.66 j_46 166 __6.66' 4 
87.66187.99 896__ aO_J - tc_J 91.66 

Sexes - - Cu. mortay% -- - 	 - 
______ Day-43 Day-44 I 	Day-45 	- DDD D DD Day-47 	Day-48 
Maleaverage 	J 45 	- 	I I 	45 	45•  45 45 
Female average 47 8.66 49 	50.33 51 	5i.33 . 
Total average 92 	- 93.66 94 	95.33 96 	96.33' 

Aln)end,x-33: Daily weight (g) of dropping larvae/pupae 

SI No. - 

01 

Wt. Of Droping 
Larvae 

0.0295 
0.0350 
0.0310 1 

- 

02 

03 
04 	- 

_ 
0.0288 
0.0306 

- 	0.0310 	- 
05 
06 

07 0.0257 0.0227 
08 0.0261 0.0215 
09 I - 	00279 - 	0.0235 
10 0.0275 0.6245 
11 0.0260 - 	-  0.0223 
12 0.0289 0.0236 
13 [ 	0.0312 . 	0.0281 
14 E 	0.0282 0.0245 

Day_3 

0. 02 18 

0.0255 

0.0212 
0.0212 
0.0211 - 
0.0230 
0.0214 
0.0231 
0.0268 -. 
6.b3s 

0.0203 
0.0229 
0.0202 - 
0.0230 

0.0228 
0,0240 

0.0200 
0.0204 	F 

0.0199 

0.0247 
0.0228 

Ob243 	u.u"o 
0.0244 

0.0278 
	

0.0243 
0.0248 

13 	 U.U23 	 0.0232 	0.0228 	0.0227 	0.0205 
16 	 0.0233 	0.0193 	0.0187 	0.0186 I 0.0187 
17 	 0.0313 	0.0275 	0.0273 	0.0265 	0.0258 
18 	 0.0208 	0.0164 - 	0.0160 - 0.0153 	0.0125 
19 	 0.0275 	0.0247 	0.0203 	0.0174 	0.0145 
20 	 0.0310 	0.0266 	0.0258 i 0.0253 0.0249 
21 	 0.0286 	0.0239 	0.0238 	0.0236 	0.0225 
22 	 0.0277 	0.0234 1 	0.0229 	0.0226 - 0.0223 
23 - 	0.0291 -- 0.0273 	0.0229 	j 0.0228 - 0.0227 
24 	 0.0265 	0.0224 	1 	0.0216 F 	0.0215 	0.0207" 
25 	 0.0319 	0.0272 	0.0257 F 	0.0252 	0.0245 
26 	 0.0283 	- 0.0244 	0.0226 	0.0225 	0.0219 

-- 



0.0214 0.0209 
0.0244 0.0238 
0.0253 0.0249 

	

0.0223 	0.00'' 1  

	

0.0191 	0.0187 

0.0246 
0.0253 
0.0220 
0.0167 

0.0229 
0.02 18 
0.0273 
0.0239 
0.0240 
0.0244 

0.0229 

0.0265 
00271 
0.0210 
0.0272 
0.0275 
0.0245 

0.0215 

0.0189 
0.0193 
0.0205 
0.0212 

0.0240 
0.0218 

0.0243 
0.0180 

0.0237 
0.0 188 
0.0190 
0.0200 

0.0208 

0.0236 

0.0247 0.0242 
0.0212 0.0211 
0.0209 0.0208 
0.0251 0.0245 
0.0193 i 	0.0190 

	

0.0204 	0.0201 

	

0T0265 	0.0257 

	

- 0.0271 	0.0258 

	

0.0243 	0.0232 

p 	0.0263 
I 	0.0225 

ix 

29 0.0314 
0.0258 	- 

31 - 0.0282 
32 0.0278 

- 33 0.0271 
34 0.0286 

	

0.0282 	0.0253 	025 

	

0. 1 	0.0242 

	

- oO23s 	0.0224 	0.0200 	[5b'ia - - 

	

0.0252 	0.0234 	o.o1aoF0.oia7 

	

_________ _______ 	0.0272 	0.0260 	0.0254 0.0252 
_______ 	 0.0247 	0.0229 	0.0225 	0.0221 fl 

	

0.0273 	0.0249 	fl 0.0247 	0.0235 

	

35  j 0.0265 	0.0260 	0.02581 0.0256 	0.ö237 
36 	 0.0313 	0.0186 	0.0170 	0.0165 	0.016 
37 	 0.0275 	0.0231 	0.0210 	0.0208 	0.0197 

	

38 0.0260 	0.0251 	' 	228 	0.0226 	0.0225 
39 	 0.0292 	0.0253 	0.0236 	0.0234 	0.0229 
40 	, 	0.0309 	0M228 	0.0209 	Ô.0208 	0.0202 
41 

- 	42 

	

0.6 e3 1 	0.0255 
. 	0.0281 	0.0235 

__.L_-... 

-- 

43 0.0295 0.0263 
44 0.0274 0.0272 

f" 	4's - 	0.b28 	- 0.0285 - 
46 0.0278 0.0242 
47 0.0243 0.0195 
48 0.0301 0.0265 
49 0.0257 0.0231 
50 0.0290 0.0240 
51 0.0296 0.0258 
52 0.0234 

0.0286 
0.0201 

0.0265 53 
54 0.0235 - 0.0209 
55 	- 0.0237 0.0223 
56 0.0261 - 	0.0239 
57 0.0237 0.0233 
56 0.0318 

0.0244 
0.0297 
0.0240 59 

60 0.0277 0.0275 - 
61 0.0284 D6263 
82 0.0269 ' 	0.0254 
63 0.0296 0.0274 
64 0.0323 0.0275 
65 0.0237 - 	0.0228 
66 013 0.0278 	- 
67 -- 	0.0342 	1 0.0282 
68 66301 a 0250 
69 0.0234 	0.0228 
70 0.0296 0.0258 
71 0.0323 0.0287 
72 0.0240 	-- 0.0232 
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73 P 	0.0266 - 0.0212 
74 0.0234 0.0225 
75 - 0.0256 r 0.0249 
76 0.0231 0.0211 
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0.0210 -, ooâ.i 
0.0223_J 0.0215 0.0170 
0.0226 - 0.0221 0.0206 
0.0204 0.0202 0.0200 

	

77 	 0.0273 	1-  0.0258 	0.0252 --  0.0246 	J 	0.0242 

	

78 	 0.0236 	 0.0225 	0.0216 	0.0212 fl0.0198 
- 	79 	 0.0197 	 00178 	0.0171 	0.0165 	0.0158 

	

80 	 0.0303 	0.0259 	0.0258 - 	0.025ô 	0.0248 

	

81 	 0.0238 	0.0228 	0.0219 	. 	0.0215 	0.0205 

	

82 	 0.0220 	0.0198 	0.0167 - 	0.0165; 	0.0164 

	

83 	 00299 	00275 	0.0249 	0. 0 i4 8-1 0.0235 

	

84 	 0Th272 	-. 0.0238 J 0.0229 J 0.0221 	0.0219 

	

85 	- 0.0209 	- 0.0193 	- 0.0186 	0.0178 	00173 

	

86 	 0.0305 	0.0284 	0.0253 	0.0251 	0.0242 L87 

	

0.0315 	 0.0292 	0.0247 	0.0240 	0.0228 

	

88 	 0.0267 	0.0215 	0.0205 	0.0202 	0.0188 

	

89 	 0.0278 	0.0253 	0.0244 	0.0237 	0.0235 

	

90 	- 	0.0235 	0.0226 	0.0219 	0.0217 	0.0210 

	

91 	 0.0149 	0.0141 	0.013010.0125 	0.0124 - 

	

92 	 0M271 	 0.0244 	- 0.0237 	0.0227 	0.0226 

	

93 	 0.0244 	0.0239 	0.0206 	0.0202 	0.0199 

	

94 	 0.0319 	0.0277 	0.0272 	0.0270 	0.0269 

	

95 	 0.0260 	0.0245 	0.0236 	0.0231 	0.0230 

	

96 	 0.0259 	0.0219 	0.0217 	0.0207 	0.01 89 

	

9 7 0.0227 	0.0215 	0.0200 	0.0198 	0.0194 

	

98 	 0.0283 	0.0241 	0.0235 	0.0233 	0.0227 

	

99 	 0.0270 	0.0255 	- 0.0235 	0.0234 	0.0229 

	

100 	 0.0287 	 0.0243 	0.0239 	0.0234 	0.0230 

	

101 	 0.0195 	, 	0.0187 	0.0184 	0.0177 	0.0174 

	

102 	- 	0.0263 - 	0.0245 	0:0227 	0.0225 	0.0213 

	

103 	 010251 	 0.0242 	0.0236 	0.0224 	0.0205 

	

104 	 0.0277 	0.0248 - 
	

0.0240 	0.0231 	0.0224 
{0 	 0.0305 	- 0.0275 	0.0250 	0.0247 	- 0.0245 

	

106 	 0.0285 	0.0262 	0.0256 	- I 	0.0250 0.0248 

	

107 	 0.0280 	. 	0.0237 	0.0234 	0.0233 	0.0230 

	

108 	 0.0312 	0.0272 -. 0. 	

0.0 

	

0262 - 0.0258 	0.0257 

	

109 	 0.0282 	 0.0268 	0.0257 	 255 	0,0242 

	

110 	- 	0.0269 	 0.0254 	0.0239 	0.0238 	0.0230 
Average 	0.0274 	0.0244 J 0.0230 - 0.0224 0.0214 
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Appendix-34: Weight (gin) of 50 pupae (within 24 hrs.) on the mixture of' larval 
diet of 50gm liver 'I-  20m1 blood (control diet) 

SI.No. Ri R2 R3 
0.0253 0.0267 0.0262 

2 0.0255 0.0224 0.0256 
3 0.026 0.0254 0.0269 
4 0.0244 0.0282 0.0265 

- 5 0.0254 0.0222 0.0283 
6 0.028 0.0302 0.023 
7 0.0289 0.023 0.0247 
8 0.0288 0.0281 0.033 
9 F 0.0279 0.0296 0.0249 

10 0.0282 0.0263 0.0296 
11 0.0265 0.0295 0.024 
12 0.0289 0.0262 0.0315 
13 0.0233 0.0332 0.0319 
14 0.0272 0.0313 0.0254 
15 0.0249 0.0312 0.0292 
16 0.0196 0.022 0.0233 
17 0.0222 0.0283 0.0238 
18 0.0199 0.0272 0.0282 
19 00239 0.0284 0.0287 
20 0.0273 0.0267 0.0311 
21 0.0282 0.0235 0.0248 
22 0.0218 0.0199 0.0281 
23 0.0232 0.0241 0.0233 
24 0.0297 0.0266 0.023 
25 0.0234 0,033 0.0287 
26 0.0246 0.0276 0.0258 
27 0.0262 0.0284 0.026 
28 0.0249 0.0258 0.0278 
29 0.0299 0.0273 0.032 
30 0.0292 0.0291 0.0273 
31 0.0277 0.0244 0.0272 
32 0.0232 0.0289 0.0277 
33 0.027 0.0243 0.0315 
34 0.029 0.0257 0.0315 
35 0.0237 0.0183 0.0314 
36 0.0313 0.0261 0.0246 
37 0.0281 0.0293 0.0268 
38 0.0283 0.0268 0.0301 
39 0.0199 0.0248 0.0256 
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Apyeiidix-35: Weight (gin) of 50 pupac (within 24 hrs.) on the mixturc of larval 
diet of 5Ogm IPF 4-  50gm liver-s 20rnI blood (11W!) 



n 

28 0.0223 0.0219 0.0202 
29 0.0258 0.0251 0.0203 

- 30 o.o21a 	- 0.023 0.0203 
31 

32 
33 

34 

0.026 
00249 
00244 	- 
0.0237 

0.0226 

0.0224 
0.0197 

0.0199 
b.0252 

0.0229 
0.0206 

0.021 
35 

36 
0.0221 

0.023 
0.0241 0.0211 
0.0232 0.0216 

37 0.0301 0.0291 0.0226 
38 0.0218 

0.0236 
0.0248 0.0232 

0.0249 39 0.0251 
40 0.0218 0.027 0.0208 
41 0.0242 0.0222 0.0239 
42 0.022 0.0235 0.0196 
43 0.0202 0.0246 0.0283 
44 0.0233 0.0212 0.0204 
45 0.0198 0.021 0.0213 
46 0.0269 0.0259 0.0262 
47 0.0266 0.0242 

0.0238 
0.0241 

0.0268 48 - 	0.0243 
49 	1 0.024 0.0269 0.0216 
50 0.0214 0.0218 0.0223 

Anpendix-36: Weight (gin) o150 pupae (within 24 hrs.) on the mixture of larval 
diet of 100 gm IPE 50gm liver f 20m1 blood (IPF2) 

SLNo. - - 	Ri 	- - R2 R3 	- 
- 1 0.0238 0.0276 0.0246 

2 0.0321 0.0243 0.0229 
3 0.033 0.0262 0.0209 
4 0.0346 0.0247 0.0279 
5 0.0214 0.0292 0.0222 
6 0.0289 0.0235 

0.0315 
0.029 
0.0284 - - 	0.0321 

8 0.0318 0.0272 0.0234 
9 0.031 0.0282 0,028 
10 0.0259 0.0283 0.0209 
11 0.0238 0.0186 0.0274 
12 0.0266 0.0229 0.0267 
13 0.0232 0.0239 0.0249 
14 0.0302 0.0221 0.023 
15 0.0251 0.0304 0.024 



16 0.0191 0.0241 0.0201 
17 - 0.0195 0.0186 0.0218 
16 0.0285 0.0273 0.0246 
19 0.0321 0.0202 0.0248 
20 0.0264 0.0237 0.0228 - 21 00225 0.0285 0.0244 
22 0.0292 0.0221 0.0209 
23 0.024 

0.0269 
0.0226 0.022 

24 0.0169 0.0228 
25 0.021 0.0217 0.0232 
26 0.0243 

0.0131 
0.0232 0.0267 

27 0.0222 - 	0.0208 
28 0.0188 0.025 0.0237 
29 0.0189 0.0245 0.0215 
30 00202 0.023 0.0215 
31 0.0208 0.0178 0.022 
32 0.0176 0.0183 0.0217 
33 0.0185 0.0207 0.0241 
34 0.0124 0.023 0.0212 
35 0.0215 

0.0191 	-- 
0.0241 0.0196 

36 0.0272 0.0282 
37 - 0.0184 0.0211 0.0205 
38 0.019 0.0235 0.0186 - 39 0.0167 0.0141 0.0218 
40 0.021 0.0246 0.0212 
41 0.0151 0.0235 0.0239 
42 0.0182 0.0236 0.0234 
43 0.0173 0.0203 0.0171 
44 0.0223 0.0232 0.0198 
45 0.0126 0.0254 0.0223 
46 0.0204 0.023 0.0188 
47 0.0168 0.0185 

0.0235 
0.0165 

0.0203 48 0.0177 
49 0.0114 0.0233 0.021 
50 0,0126 0.022 0.0189 

116 
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AI)pcndjx-37: Weight (gin) of 50 pupae (within 24 hi's.) on the mixture of larva! 
diet ni ISO gin I}'F + 50gm liver ± 20inl blood (IPF3) 

SINo, R3 
15 0.0194 

3 

=1 -R 

1 
06 

00242 
0.0245 

4 5 0.0185 
5 9 0.0274 
6 0.0236 0.0214 0.0205 

I_7  

_ 
0.0245 0.019 0.0206 r 8  0.022 0.025 0.0262 

[_9 0.0214 0.0265 0.0191 
10 0.0204 0.0256 0.0193 
11 0.0225 0.0257 0.0175 
12 0.0223 0,0219 0.0162 
13 0,0207 0.0247 0.0215 
14 0.021 0.0261 0.0206 	- 
15 0.0205 0.0194 0.0205 
16 0.0208 0.0201 0.0253 
17 0.017 0.0235 0.021 
18 0.0184 0.0243 0.0153 - 19 00264 0.0247 0.0259 
20 0.0239 0.0224 0.0187 
21 0.0239 0.0214 0.0191 
22 0.0212 0.0243 0.0187 
23 0.0198 0.0236 0.0182 
24 0.0192 0.0191 0.0171 
25 0.0264 0.021 0.0188 
26 0.0198 0.0234 0.0221 
27 0.0267 0.0238 0.0166 
'28 0.0196 0.0149 0.0188 
29 0.0183 0.0188 0,0214 
30 0.025 0.0236 0.0195 
31 0.0221 0.0176 0.0177 
32 0.0232 0.026 0.019 
33 0.0213 0.0191 0.0249 
34 0.0216 0.0223 0.0184 
35 0.0216 0.0225 0.0175 
36 0.0178 0.0216 00162 
37 00261 0.0244 0.0208 
38 0.0208 0.0183 0.021 
39 0.025 0.0228 0.0215 
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40 0.0217 0.0205 0.0182 
41 0.0231 0.0197 	- 0.0252 
42 0.0197 0.0231 0.0186 
43 0.0235 0.0195 0.0182 
44 0.0218 0.0195 	- 0.0213 
45 0.0212 0.0214 	- 0.0201 
46 0.0187 0.0193 0.0234 
47 0.0193 0.0232 0.0192 
48 0.0138 0.0198 0.0157 - 49 

.L 

0.0161 

0.0191 
0.0241 

0.0165 	- 
0.0152 

0.0234 

Appendix-38: \Veiglit (gm) of 50 pupae (within 24 hrs.) on the mixture of larval 
diet of 200 gin 11W ± 50gm liver + 20m1 blood (1PF4) 

SI. No.  Al R2 R3 	- 
1 0.021 0.0213 0.023 	- 
2 0.0254 0.0253 0.0217 
3 0.0206 0.0224 0.0225 
4 0.016 0.0241 0.0209 
5 0.0104 0.021 0.0229 
6 0.0084 0.0222 

0.0252 
0.0268 

0.0272 7 - 	0.0152 
8 0.0175 0.0254 0.0232 - 9 0Tãl84 0.0271 0.0274 

10 0.0127 0.0235 0.0238 
11 0.0191 0.025 0.0234 
12 0.0106 0.0269 0.0224 
13 0.0117 0.0146 0.0143 
14 0.0104 0.0131 0.0222 
15 0.0143 0.0145 0.0265 - 16 0.0167 0.0211 	- 0.0254 
17 0.0096 0.0161 0.0224 
18 0.0095 0.0215 0.0103 
19 0.0109 0.0205 0.0142 
20 0.0079 0.0272 0.0241 
21 0.0086 0.0142 0.0125 
22 0.0163 0.0245 0.0275 
23 0.0151 0.0258 0.0072 
24 0.0101 0.0178 0.0194 
25 0.0077 0.0123 0.0216 
26 0.0058 0.0094 0.008 
27 0.0221 0.0107 0.0061 
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28 0.0205 0.0116 0.0109 
29 - 0.0194 0.0239 0.0078 
30 0.0194 0.025 0.0149 
31 0.0136 0.0216 0.0094 
32 0.0139 0.026 0.0086 - 33 - 0.01 63 0.0256 0.0069 - 34 0.0209 0.0149 0.0086 
35 0.0148 00155 0.015 - -- 36 0.0114 0.0212 0.011 
37 0,0099 0.0249 0.0076 
38 

39 

0.0081 

0.0118 
0.0228 0.0067 

0.0053 0.0101 
40 0.0097 0.0113 0.0076 
41 0.0115 0.0088 0.0055 
42 0.0084 0.0087 0.0067 
43 0.0071 0.0252 0.0058 
44 0.0073 0.0078 0.0074 
45 - 0.0083 0.0075 0.004 

0.0078 0.0089 0.0051 
47 0.0102 0.0221 0.0052 
48 0.0079 0.0113 -- 	0.0083 
49 0.0106 0.0122 0.0092 

[ 	50 0.0071 0.0093 0.0056 

Appendix-39: Weight (gin) of 50 pupae (within 24 hit) on the mixture of larval 
diet of 50gm MPF' 50gm liver + 20m1 blood (MPF I) 

SI. No. Ri R2 	- R3 
0.0354 0.0272 0.0276 - 2 0.0353 0.0265 0.0244 

3 0.0347 

0.029 
0.0287 0.0213 

0.0223 4 0.0246 
5 0.0301 	- 0.0212 0.0238 
6 0.0274 

0033 

0.0238 0.0283 - 7 - 	0.0212 0.024 
8 0.026 0.0227 0.0213 
9 0.0276 0.0226 0.0308 
10 6.0252 0.0236 0.0309 
11 0.0244 0.0284 0.0262 
12 0.0253 0.0239 0.0253 
13 0.0218 0.0233 0.0252 
14 0.027 0.0212 0.0219 
15 0.0256 0.0284 0.0277 
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16 0.0204 0.0226 0.0265 
17 - 	0.0261 0.028 0.0203 
18 0.0223 0.0237 0.0199 
19 0.0203 0.0276 0.0197 
20 0.0247 0.0215 0.0195 

-- 	21 0.018 0.0225 0.0108 
22 0.0253 0.0157 0.022 
23 0.0217 

0.0236 
0.0198 0.0225 

06239 24 0.0215 
25 0.0257 0.0169 0.0209 
26 0.0279 

0.0216 
0.0202 
0.0183 

0.0233 
- 27 - 	0.0218 

28 0.0196 0.0142 0.0226 
29 0.0221 0.0249 0.0222 
30 0.0182 0.0276 0.0267 
31 0.02 0.0254 0.0268 
32 0.0173 0.0236 0.0261 
33 0.0169 0.0283 0.0124 
34 0.025 0.0225 0.0231 
35 0.0171 0,0229 0.0233 
36 0.0155 0.0231 0.0196 
37 0.0153 0.0211 0.0165 
38 0.0254 0.0189 0.0188 
39 -- 0.0277 0.0231 0.0195 
40 0.0278 0.0266 0.0154 
41 0.0255 0.0239 0.0282 
42 0.0203 0.0308 0.0258 
43 0.0279 0.028 0.0208 
44 0.0188 0.0288 
45 

 0.0269 
0,0204 0.0144  

46 0.0188 0.0152 0.0194 
47 0.0156 0.0199 0.0218 
48 0.0229 	' 0.0168 0.0239 
-46 0.0301 0.0221 0.021 

50 - 	0.0283 - 	0.0233 0.0219 
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Appcndix-40: Weighi (gin) o150 pupae (within 24 lirs.) on the mixture of larval 
diet 01 100 girt MPF + 50gm liver -I 20m1 blood (MPF2) 

- 	SINo. 	- Ri ____ R2 R3 
1 0.0361 0.0277 0.0293 
2 0.0253 0.0261 0.0279 

-- 3 0.0254 0.0222 0.0228 
4 0.0348 0.0317 0.031 
5 0.0321 0.027 0.0235 
6 0.0285 0.0207 0.0243 
7 0.029 0.0342 0.0273 
8 0.0317 0.0192 0.0284 
9 0.0299 0.024 

0.027 
0.0314 

0.0302 10 0.0339 
11 0.0352 0.0238 0.0273 
12 

13 
0.0244 

0.0295 
0.0178 0.0253 
0.0227 0.0213 

14 0.0241 0.0159 0.0247 
15 0.0292 0.0048 0.0256 
16 0.0321 0.0048 0.0242 
17 0.0261 0.0046 0.0257 
16 0.024 0.0054 0.0237 
19 0.0281 0.0064 0.0247 
20 0.0279 0.0063 0.0257 
21 0.0211 0.0051 0.0273 
22 0.0251 0.0092 0.0288 
23 00075 0.023 0.0216 
24 0.0037 0.0215 0.0162 
25 0.0045 0.0259 0.0167 - 26 0.0252 0.0091 0.0092 
27 0.0236 0.0054 0.0076 
28 0.0048 	- 0.0214 0.00241 
29 0.0034 0.0232 0.0095 
30 0.0236 0.0051 0.0099 

- 31 0.0258 

0.0232 
0.0084 

0.0083 
0.0208 

32 0.0121 
33 0.0089 0.0248 0.0219 
34 0.0182 0.0076 0.029 
35 0.0182 0.0209 0.0245 
36 0.0189 0.0213 0.0177 
37 

- 	38 
0.0149 0.0249 0.0165 

0.0233 0.0218 0.0253 
39 0.0165 0.0263 0.0251 
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40 - 0.0196 0.0253 

0.0272 
0.0229 

0.0254 

0.0212 
0.0194 	- 

- 41 
42 

- 	0.0193 	- 
0.0214 

43 0.0233 0.0096 0.0203 
44 0.0282 0.0193 

0.0276 
0.0238 
0.0078 - 	0.0239 

46 0.0179 0.0178 0.0164 
47 0T022 

0.005 
0.0169 

-. 	0.0248 
0.0096 

- 48 0.0094 
49 0.0059 0.0209 0.0083 
50 0.0089 0.0242 0.0241 

Appendix-41: Weight (gin) of 50 pupae (within 24 hrs.) on the mixture of larval 
dic of 150 gill MPF + 50gm liver ± 20m1 blood (MPF3) 

SI. No. Ri R2 R3 
1 0.0263 0.0275 0.0255 
2 0.0242 0.0294 0.0244 
3 0.0265 ] 	0.0253 0.0255 
4 0.0272 0.0202 0.0223 

- 5 0.0255 0.0298 0.0211 
6 0.0286 0.0277 0.0233 
7 0.0294 0.0246 0.0265 
8 0.0298 0.0232 0.0246 
9 0.0304 0.0233 0.0209 
10 0.0286 0.0232 0.0205 
11 0.033 0,0263 

0.0218 
0.0198 
0.0214 12 0,0301 

13 0.0231 0.0179 0.0204 
14 0.0232 0.0234 0.0254 
15 0.0191 0.0241 0.024 
16 0.0224 0.0251 0.0212 

- 	17 0.0186 0.0242 0.0185 
18 0.0155 0.0222 0.0189 
19 0.0153 0.0201 0.0185 
20 0.0162 0.0191 0.0216 
21 0.0193 0.0174 0.0145 
22 0.0187 0.021 0.014 
23 0.0092 0.0196 0.0194 
24 0.0093 0.0209 0.0192 
25 0.0098 0.0212 0.0188 
26 0.0097 0.0096 0.0092 
27 0.0094 0.0198 0.0088 
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26 0.0087 - 	0.0195 0.0086 
- - 29 0.0195 0.0193 0.0089 -- 

- 30 0.0197 0.0109 0.0095 	-- 
- 31 0.0192 0.0195 0.0097 

32 0.0193 0.011 0.0056 
33 0.0108 0.0226 0.0066 
34 0.0199 0.0254 0.0202 
35 0.0178 0.0176 0.0213 
36 00222 	- 0.0083 	- 0.0075 
37 0.0234 0.0077 0.0086 
38 

39 

0.0168 0.0076 0.0067 

- 0.0109 0.0085 0.0086 
40 0.011 0.0099 0.0093 

- 41 0.0059 

0.0092 

0.0192 

0.0109 

0.0115 

676129 42 

43 0.0058 0.0203 0.023 
44 0.0066 0.024 0.0223 
45 0.0088 0.0242 0.0252 
46 0.0129 0.0256 0.0168 
47 0.0176 0.0169 0.021 

48 00168 0.0209 0.0206 	-- 
49 0.0239 0.0209 0.0206 

50 0.0293 0.0229 0.0192 

Appendix-42: k'eighr (gm) of 50 pupae (within 24 his.) on the mixture of larval 
diet of 200 gm MPF + 50gm liver 20m1 blood (MPF4) 

SI, No. RI R2 R3 

1 0.0217 0.0208 0.0203 

2 0.0301 0.0161 0.0292 

3 0.0208 0.0211 0.0204 

4 0.0209 0.0177 0.0119 

5 

6 

0.0191 0.0147 

0.0182 

0.0192 

0.0191 0.0154 

0.0179 0.0105 0.0177 

8 0.0151 0.0054 0.0118 

9 0.0175 0.0153 0.0206 

10 0.0179 0.014 0.0201 

11 0.0117 0.0207 0.0183 
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12 0.0207 0.0056 0.0192 

-- 13 öoias oJöbgi 0.0189 

- - 14 0.0196 0.0149 0.0172 

15 0.0198 0.012 0.0132 

16 0.0175 0.0065 0.0116 

17 0.0133 0.0118 0.0122 

18 0.0141 0.0164 0.0163 

19 0.0135 0.0084 0.0069 

20 0.0153 0.0101 0.0105 

21 0.0102 0.0088 0.0098 

22 0.0189 0.0059 0.0067 

23 0.018 0.0079 0.0085 

24 0.0133 0.0112 0.0089 

25 0.0157 0.0089 0.011 

26 0.0088 0.0089 0.0079 

27 0.0097 0.0099 0.0158 

28 0.0214 0.0095 0.0124 

29 0.0164 0.0102 0.0122 

30 0.0169 0.0123 0.0223 

31 0.0082 0.0125 0.0209 

32 0.0155 0.0129 0.0085 

33 0.0136 0.0106 0.0096 	- 
34 0,0143 0.0113 0.0088 

35 0.0111 0.0122 0.0101 

36 0.0124 0.0086 0.0208 

37 0.0118 0.0091 0.0211 

38 0.0151 0.00102 0.0093 

39 0.0175 0.0095 0.0097 

40 0.0165 0.0124 0.0091 

41 0.0145 0.0122 0.0111 

42 0.0123 0.0094 0.029 

43 0.0112 0.0109 0.0133 

44 0.0096 0.011 0.0213 
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45 0.0058 0.0053 0.0193 

46 0.0079 0.0103 0.0058 

47 0.0055 0.0102 0.0062 

48 0.0101 0.013 0.0099 

49 0.0173 0.0205 0.0104 

50 o.00ôf 0.0231 0.0203 

Appendix-43: Weight (gm) of 50 pupae (within 24 hrs.) on the mixture of larval 
diet of5() gm LPF~ 50gm liver 20m1 blood (LPFI) 

SLNo. RI R2 R3 
1 0.026 

- 	 0.0254 
0.0266 0.0268 

0.0276 -- 2 0.0275 
3 0.0233 0.0239 0.0245 
4 0.0241 0.0241 0.0303 

-- 5 0.0243 0.0332 0.0333 
6 0.0282 0.0301 0.0257 
7 0.0243 0.0291 0.0297 
8 0.0287 0.0289 0.0209 

0.0256 0.0256 0.0212 
10 0.028 0.0252 0.0295 

- ii 0.0277 0.0197 0.0275 
12 0.032 0.0199 0.0281 
13 0.029 0.0301 0.0248 

- 14 0.0274 0.0182 0.0199 
15 0.0265 0.0189 0.0208 
16 0.0256 0.0287 0.0266 
17 0.0303 0.0158 0.0187 
18 0.0229 0.0268 0.0311 
19 0.0264 0,0277 0.0301 
20 0.0206 0.0222 0.0178 
21 6.0247 0.0289 0.021 
22 0.0298 0.021 0.0215 
23 0.0312 0.0295 0.0243 
24 0.0232 0.031 0.0258 
25 0.0173 

0.0182 
0.0204 0.0266 

- 26 0.0265 0.0209 	- 

27 0.0199 0.024 0.0252 
28 0.018 0.0345 0.0254 
29 0.0246 0.0269 0.0213 
30 0.0303 0.0282 0.0142 
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31 0.0212 0.026 0.0277 
32 0.6219 0.0191 0.0213 
33 0.0146 0.0236 0.0269 
34 0.0211 0.0275 0-0207 
35 0.0198 0.0303 0.0272 

6.0156 0.0299 0.0193 
37 0.0202 0.0218 0.0233 
38 0.0231 0,0146 0.0143 

39 0.0145 0.021 0.0227 
40 0.0153 0.0257 0.0189 
41 

42 	- 
0.0188 

- 	0.0192 
0.0238 0.0222 
0.0198 0.0236 

43 	 0.0205 0.0206 OJD 186 
44 0.0169 0.0186 0.0199 
45 0.0309 0.0198 0.0197 
46 0.0233 0.0168 0.0112 

47 0.0276 0.012 0.0169 
48 0.0221 0.0113 0.0239 

49 0.0237 0.0162 0.0205 

50 0.0285 0.0204 0.0215 

Appendix-44: Weight (grn) of 50 pupae (within 24 hrs.) on the mixture of larval 
diet ol' 100 gm LPF -t-  50gm liver + 20m1 btood (LPF2) 

SLNo. 	I RI R2 R3 	1 

1 0.0271 0.0277 0.0276 

2 0.0291 0.0269 0.0299 

3 0.0301 0.0314 0.0289 
4 0.0268 0.0286 0.0296 

5 0.0241 0.0243 0.0234 

6 0.0291 0.0283 0.0251 - 	
7 0.0242 0.0292 0.0253 	- 
8 0.0282 0.0287 0.0229 

9 0.0312 0.0299 0.0301 

10 0.0195 0.0186 0.0312 

11 0.0234 0.0202 0.0333 

12 0.0272 0.0262 0.0292 

13 I 	 0.0302 0.0312 0.0267 

14 0.0219 0.0222 0.0281 

15 0.028 0.027 0.0212 

16 0.0279 0.0213 0.0207 

17 0.0212 0.027 0.0205 

18 0.0254 0.0193 0.0246 
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19 0.023 0.0169 0.0219 

20 0.0256 0.0187 0.0236 

21 0.026 0.0267 0.0264 

22 0.0284 0.0301 0.0251 

23 0.0192 0.0229 0.0257 - 	
- 24 0.0231 0.0096 0.011 - - 
	25 0.0294 0.0102 0.0108 

26 0.0184 0.0084 0.0166 

27 0T0112 0.0133 0.0093 

28 0.0113 0.0169 0.012 

29 0.015 0.0198 0.0152 

30 0.0208 0.0178 0.0193 

31 0.0195 0.017 0.0068 

32 0.0085 0.0244 0.0192 

33 - 0.0091 0.0213 0.021 

-- 	34 0.0066 0.0233 0.0246 

35 0.0122 0.0069 0.0099 

0M124 0.0059 0.0196 

37 0.006 0.0068 0.0066 

38 0.0085 0.0077 0.0076 - - 	
- 39 - - 	0.0095 0.0086 0.0093 

40 0.0066 0.0092 0.0075 

41 0.0102 0.0103 0.0076 

42 0.0123 0.0157 0.0105 

43 0.021 0.0134 0.021 

44 0.0089 0.0139 0.0092 

45 0.0091 0.0191 

46 J 	0.0099 0.0091 0.0134 

47 0.0094 0.0096 0.0122 

48 0.0143 0.0102 0.0111 

49 0.6122 0.0222 0.0202 

50 0.0205 0.0273 0.0204 
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Appcndix-45: 	Vcight (grn) of 50 pupae (within 24 hrs.) on the mixture of larval 
die of 150 gm LPF + 50gm liver + 20m1 blood (LPF3) 

SLNo. 	* RI R2 -- 	R3 
1 0.0257 0.0294 0.0278 
2 	- 0.0293 - 	0.0268 0.0298 
3 0.0301 0.0267 0.0302 
4 0.0276 0.0268 0.0278 
5 0.0241 0.0245 0.0248 
ë 0.0281 0.0292 0.0282 
7 0.0143 0.0196 0.0293 
8 0,0108 0.011 0.0109 
9 0011 0.012 0.0124 
10 0.0196 0.0169 0.0155 
11 0.0121 0.0202 0.0149 
12 0.0222 0.0154 0.0156 
13 

14 	- - 
0.0242 0.0156 0.0143 
0.0267 0.0206 0.0122 

15 0.0108 0.0109 0.0192 
16 0.011 0.0144 0.0198 
17 0.0253 0.0204 0.0202 
18 0.0167 0.013 0.0163 
19 0.0232 0.0134 0.0164 
20 0.0202 0.0133 0.0144 21 

0.0209 0.0131 0.021 
22 0.0212 0.0138 0.019 
23 0.021 0.0134 0.0123 
24 0.0222 0.0196 0.0198 
25 0.0211 0.0182 0.0128 
26 0.0196 0.0199 0.0149 
27 0.0143 0.02 0.0133 
28 0.0136 0.0177 0,0148 
29 0.0126 0.0168 0.0129 
30 0.012 0.0222 0.0191 

- 	31 0.0166 0.0239 00183 

32 0.0164 0.0144 0.0143 
33 0.0156 0.0089 0.0085 
34 0.0092 0.0169 0.0088 
35 0.0093 0.0143 0.0086 

36 0.0133 0.0098 0.0075 
37 0.0046 0.0062 0.006 

38 0.0045 0.0054 0.0059 
39 0.0049 0.0059 0.0057 
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40 0.0052 0.0051 0.0049 
0.0056 0.0052 0.0058 

42 0.0082 0.0083 0.008 
43 0.012 0.0088 0.0092 
44 0.0123 0.0124 aoosa 
45 0.0048 0.0148 0.0049 
46 - 0.0052 0.0053 0.0051 
47 0.0058 0.0059 0.0056 

-- 48 	-- 0.008 0.0062 0.0069 
49 0.0088 0.0081 0.0083 
50 0.0091 0.0087 0.0099 

Appcndix-46: Weight (gm) of 50 pupae (within 24 lirs.) on the mixture of larval 
diet of 200 gui LPP 4-  50gm liver + 20m1 blood (1,111`4) 

SI. No. RI R2 R3 - 	
- 1 0.0235 0.0243 0.0145 

2 0.0292 0.0222 0.0252 
3 0.0241 0.0251 0.0263 
4 0.0242 0.0264 0.0265 
5 0.0234 0.0262 0.0267 
8 0.0218 

0145 
0.0268 0.0272 

7 0.0259 0.0243 
8 0.0181 0.0193 0.0188 
9 0.0202 0.0198 0.0193 

10 0.0204 0.0199 0.0196 
11 0.0208 0.0201 0.0202 
12 0.021 0.0211 0.0101 

13 0.0222 0.0101 0.0108 
14 0.0108 0.0231 0.0106 
15 0.0109 0.0243 0.011 
16 0.0213 0.0107 0.0213 

17 0.0143 0.0219 0.0134 

18 0.0209 0.0148 0.0136 

19 0.0165 0.0135 0.0138 

20 0,0188 0.0136 0.0142 

21 0.0169 0.0186 0.0152 

22 0.0154 0.0129 0.0161 

23 0.0145 0.013 0.016 

24 0.0143 0.0132 0.0159 

25 0.0149 0.0133 0.0163 

26 0.0144 0.0141 0.0148 

27 0.0153 0.0111 0.0122 
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28 0.0123 0.0124 0.0121 
- 29 0.0193 0.0198 0.0188 

30 0.0199 - 0.0181 	- 0.0169 
31 0:0106 0.0186 0.0192 
32 0.0108 0.0193 0.0044 

- 33 0049 0.0052 0.0118 
34 0.0049 0.0057 0.012 
35 
36 

0.0121 0.0086 

0.0049 
0.0047 
0.0051 00058 

37 0.0046 0.0054 0.0053 
38 0.0054 0.0055 

0.0059 
0.0058 
0.0062 39 	- 0.0656 

40 0.0063 0.0081 0.0059 
41 0.0068 0.0066 0.008 
42 0.0072 0.0062 0.0061 
43 0.0077 0.0073 0.0075 
44 0.0078 0.0076 0.0071 
45 0.0079 0.0089 0.0073 
46 0.0083 0.0072 0.0059 
47 0.0081 0.0089 0.0075 
48 0.0086 0.0093 0.0074 
49 0.0089 0.0099 0.0047 
50 0.01 0.0102 0.0105 
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Appendix-47: Pupal weight (g) of blow Ely Lucilia cuprina larvae reared on 
Imported Poultry Feed based diet with diflerent ratios namely IPEI, IPF2. IPF3. 
jpj:4 & control. 

SI No.  Average_wt. Of_pupae  
Control IPFI IPF2 IPF3 IPF4 

1 0.0261 0.0290 0.0253 0.0197 0.0218 
2 0.0245 0.0279 

0.0274 

0.0264 

0.0267 

0.0224 

0.0231 

0.0241 

0.0218 3 0.0261 

4 0.0264 0.0304 0.0291 0.0184 0.0203 
5 0.0253 0.0287 0.0243 0.0230 0.0181 
6 0.0271 0.0280 0.0271 0.0218 0.0191 
7 0.0255 0.0292 0.0307 0.0214 0.0225 
8 0.0300 0.0285 0.0275 0.0244 0.0220 
9 0.0275 0.0267 0.0291 0.0223 0.0243 

10 0.0280 0.0286 0.0250 0.0218 0.0200 
11 0.0267 0.0273 0.0233 0.0219 0.0225 

0.0289 0.0270 0.0254 0.0201 0.0200 
13 00295 0,0285 

0.0268 

0.0254 

0.0240 

0.0251 

0.0265 

0,0223 

0.0226 

0.0201 

0.0135 

0.0152 

0.0184 

14 0.0280 

15 0.0284 	- 
16 0.0216 0.0268 0.0211 0.0221 0.0211 
17 0.0248 	-- 0.0280 0.0200 0.0205 0.0160 

18 0.0251 0.0244 0.0268 0.0193 0.0138 

19 0.0270 0.0274 0.0257 0.0257 0.0152 

20 0.0284 0.0281 0.0243 0.0217 0.0197 

21 0.0255 0.0262 

0.0227 

0.0251 0.0215 0.0118 

22 0.0233 - 	0.0241 0,0214 0.0228 
23 0.0235 0.0230 0.0229 0.0205 0.0160 
24 0.0264 0.0227 0.0222 0.0185 0.0158 

25 0.0284 0.0222 0.0220 0.0221 0.0139 

26 0.0260 0.0231 0.0247 0.0218 0.0077 

27 0.0269 0.0211 0.0187 0.0224 0.0130 

28 0.0262 0.0215 0.0225 0.0178 0.0143 

29 0.0297 0.0237 0.0216 0.0195 0.0170 

30 0.0285 0.0217 0.0216 0.0227 0.0198 

31 0.0264 0.0228 0.0202 0.0191 0.0149 

32 0.0266 0.0224 0.0192 0.0227 0.0162 

33 

34 

0.0276 

0.0287 

0.0234 

0.0225 

0.0211 0.0218 0.0163 

0-0-18-9-1 0.0208 0.0148 

35 0.0245 
J 	

0.0224 0.0217 0.0205 0.0151 

36 0.0273 0.0226 0.0248 0.0185 0.0145 

37 0.0281 0.0273 0.0200 0.0238 0.0141 
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36 	0.0284 

39 	00234 

0.0233 0.0204 0.0200 

0.0231 

0.0125 

0.0101 

0.0095 

0.0245 0.0175 - 
40 0.0294 0.0232 0.0223 0.0201 
41  

j 	
0.0260 0.0234 - 	0.0208 00227 0.0086 

0.007J 42 0.0220 

0.0259 

0.0217 

0.0244 	- 
0.0216 

0.0217 

0.0162 

0.0205 
- 43 

44 
0.0204 - 	0,0127 

0.0075 0.0260 0.0218 00209 
45 

46 

0.0270 0.0207 

0.0263 

0.0201 0.0209 

0.0205 

0.0066 
0.0272 0.0207 0.0073 

47 0.0271 0.0250 0.0173 0.0206 0.0125 

49 

0.0260 

0.0244 

0.0250 0.0205 

0.0186 

0.0164 

0.0185 

0.0092 

0.0107 0.0242 

50 0.0265 	- 0.0218 0.0178 0.0197 00073 

Appcndix-48: Pupal wcight(g) of blow fly Lucilia cuprina larvae reared on 
Marine Poultry Feed based diet with different ratios namely MPFI MPF2. MPF3, 
MPF4 & control. 

SI No 

1 

- 	 Average wt.Of pupae 	 - 
Control 	MPFI 	MPF2 	MPF3 	MPF4 
0.0261 	0.0301 	0.0310 	0.0264 	0.0209 

2 0.0245 0.0287 0.0264 0.0260 0.0251 - 
-. 0.0261 0.0282 0.0235 0.0256 0.0208 

4 0.0264 0,0253 0.0325 0.0232 0.0168 

5 0.0253 0.0250 0.0275 0.0255 0.0177 

6 0.0271 0.0265 0.0245 0.0265 0.0176 
7 0.0255 

- 	0.0300 

0.0261 

- 	0.0233 	- 
0.0302 	1 0.0269 0.0154 

8 0.0264 

0.0284 

0.0259 0.0108 
9 0.0275 0.0270 0.0249 

0.0241 

0.0178 

0.0173 10 	- 0.0280 0.0266 0304 	- 
11 0.0267 0.0263 0.0286 0.0264 0.0169 

-- 12 0.0289 0,0248 0.0225 0.0244 0,0152 
13 0,0295 0.0234 0.0245 0.0205 0.0155 

14 0.0280 0.0234 0.0216 0.0240 0.0172 

15 00284 0.0272 0.0199 0.0224 0.0150 

16 0.0216 0.0232 0.0204 0.0229 0.0119 

17 0.0248 0.0248 0.0188 0.0204 

0.0189 

0.0124 

0.0156 18 0.0251 0.0220 00i7" 
19 0.0270 0.0225 0.0197 0.0180 0.0096 

20 0.0284 0.0219 0.0200 0.0190 0.0121 

21 0. 0255 71 0.01 0.0178 0.0171 0.0096 

22 0.0233 0.0210 0.0210 0.0179 0.0105 

23 } 	0.0235 0.0213 0.0174 0.0161 0,0115 



Appendix 	 133 

24 

25 

26 

00264 

0.0264 

0.0260 

0.0230 	-- 
0.0212 - 
0.0238 

0.0138 

0.0157 

0.0145 

0.0165 

0.0166 

0.0095 

oTbiii 
0.0119 

0.0085 
27 

28 

0.0269 0.0206 

0.0188 	-- 

0.0123 0.0127 0.0118 
- 	0:0262 0.0095 0.0123 0.0144 

29 

30 

31 

32 

0.0297 0.0231 

0.0242 

0.0120 0.0159 0.0129 
0.0265 0.0129 

00183 

0.0145 

0.0134 

0.0161 

0.0120 

0.0172 

0.0139 

0.0123 

0.0264 

0.0266 

0.0241 

60223 
33 0.0276 0.0225 0.0185 0.0133 0.0113 

- 34 0.0287 0.0235 0.0183 0.0218 0.0115 
35 

36 

0.0245 

- 	0.0273 

0.0211 

- 	0.0194 - 
0.0176 

0.0212 0.0189 

- 0.0127 -- 

0.0132 

0.0111 

0,0193 

0.0188 

0.0139 

0.0140 37 0.0281 

38 0.0284 0.0210 0.0235 0.0104 0.0085 
39 0.0234 0.0234 0.0226 0.0093 0.0122 
40 0.0294 0.0233 0.0234 0.0101 0.0127 
41 0.0260 0.0259 0.0226 0.0122 0.0126 
42 0.0220 0.0256 0.0212 0.0110 0.0169 
43 0.0259 0.0256 0.0178 0.0164 0.0118 
44 

45 

0.0260 0.0248 0.0238 0.0176 0.0140 
00270 

0.0272 

0.0271 	-- 

0.0182 

0.0178 

0.0198 0.0194 0.0101 

0.0080 46 0.0174 0.0184 
47 

48 

0.0191 

0.0212 

0.0129 0.0185 0.0073 

0.0260 0.0131 0.0194 0.0110 
49 0.0244 0.0244 0.0117 0.0218 0,0161 
50 0.0265__-  0.0245 0.0191 0.0238 00175 

Appcndix-49: Pupat weight of blow fly Lucilia cuprina larvae reared on Local 
Poultry Feed based diet with difiërent ratios namely LPFI LPF2. LPF3, 12F4 & 
control. 

SI No  Average wt. Ofpupae 
Control LPFI LPF2 LRF3 LPF4 

1 0.0261 0.0265 

0.0266 

0.0239 

0.0275 0.0276 0.0206 

0.0255 

0.0252 

0.0257 

2 	1 	0.0245 	
j 

0.0286 

0.0301 

0.0286 

0.0290 

0.0274 

3 00261 

4 	0.0264 0.0262 

0.0303 

0.0290 

0.0239 5 	0.0253 0.0245 

0.0285 

0.0254 

0.0253 6 	0.0271 0.0280 0.0275 

I 	7 	0.0255 0.0277 0.0262 0.0211 0.0216 

8 	0.0300 

9 	0.0275 

0.0262 

0.0241 

00266 

0.0304 

0.0109 

0.0116 

0.0187 

0.0198 
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10 	0.0280 0.0276 0.0231 0.0173 0.0200 
11 	0.0267 

12 	0.0289 

0.0250 

0.0267 

0.0256 0.0157 

0.0177 

0.0204 

0.0174 0.0275 

- 13 	0.0295 0.0280 0.0294 0.0180 0.0212 

14 	0.0280 0.0218 0.0241 

0.0254 

0.0233 

0.0198 

0.0136 

0.0151 

0.0148 

0.0154 

0.0178 

15 	0.0284 0.0221 

16 	0.0216 0.0270 

17 	0.0248 0.0216 0.0229 0.0220 0.0165 

lB 	0.0251 0.0269 0.0231 0,0153 0.0164 

19 	0.0270 0.0281 0.0206 0.0177 0.0146 

20 	p 	0.0284 0.0202 

0.0249 

0.0241 

0.0226 0.0160 0.0155 

21 	0.0255 0.0264 

0.0279 

0.0183 0.0169 

22 	0.0233 0.0180 0.0148 

23 

24 

0.0235 

- 	0.0264 	} 
0.0283 

6-.6T67 

0.0226 0.0156 0.0145 

0.0146 0.0205 0.0145 

25 00284 0.0214 0.0168 0.0174 

0.0181 

0.0148 

0.0144 26 0.0260 0.0219 0?0145 

27 00269 0.0230 0.0129 0.0159 0.0129 

28 0.0262 0.0260 0.0134 0.0154 0.0123 

29 0.0297 00243 0.0167 0.0141 0.0193 

30 

31 

32 00266 

0.0285 

0.0264 

00242 

0.0246 

0.0208 

0.0217 

0.0193 

0.0144 

0.0174 	- 
0.0171 

	

0.0178 	1 

6.019610.0161 

o.oi5o10.0115 

j 	
0.0110 

0.0190 

j 	0.0073 33 0.0276 

34 0.0287 0.0231 0.0182 0.0116 0.0075 

35 0.0245 0.0258 0.0097 .0107 0.0085 

36 0.0273 0.0216 0.0126 0.0102 0.0053 

37 0.0281 0.0218 0.0071 0.0056 0.0051 

38 0,0284 0.0173 0.0079 0.0053 0.0056 

39 0.0234 
1 	

0.0194 0.0091 0.0055 0.0059 

40 0.0294 0.0200 0.0084 0.0051 0.0068 

41 - - 0.0260 0.0216 0.0094 

0.0128 

0.0055 

0.0082 

0.0071 - 
0.0065 	-- 42 	0.0220 0.0209 

43 	0.0259 	- 0.0199 0.0185 0.0100 0.0075 

44 	0.0260 0.0185 0.0107 0.0100 0.0075 

45 	0.0270 0.0235 0.0125 0.0082 0.0074 

46 0.0272 0.0171 0.0108 0.0052 0.0071 

47 0.0271 0.0188 

0.0191 

0.0104 0.0058 0.0082 

48 

49 

00260 0.0119 0.0070 

- 	0.0084 	- 
0.0085 

0.0078 0,0201 0.0182 

50 0.0265 0.0235 0.0227 0.0092 0.0102 
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Appendix-SO: Pupal weight of blow fly Lucilia cuprina larvae reared on different 
led based diet namely IPF. M PF. LPF & control. 

SI NO - 	Average wt. Of pupae 
____ Control j 	IPE 1 	MPF LPF 

1 

2 
0.0261 0.0239 

0.0252 
0.0271 

0.0266 
0.0256 

00245 0.0274 
3 0.0261 

0.0264 
00248 

- 	0.0246 
0.0246 0.0271 

4 0.0245 0.0271 
5 0.0253 0.0235 0.0239 0.0260 
6 

- 7 
0.0271 0.0240 

0.0259 
0.0238 

0.0246 
0.0273 

0.0241 -- 	0.0255 
8 0.0300 0.0256 0.0216 0.0206 
9 

10 

11 

12 

00275 0.0256 

0.0238 

0.0238 

0.0231 

0.0245 

0.0246 

0.0246 

0.0215 
0.0280 0.0220 

0.0217 0.0267 

0.0289 0.0217 0.0223 
13 

14 
00295 0.0221 

0.0224 

00210 

0215 

0.0242 

0.0201 0.0280 

15 - 	084 02 
j 	0.0226 Fo 0211 [ 	0.0191 

16 0.0216 0.0228 j 	0.0196 0.0208 
17 0.0248 0.0212 

0.0211 

0.0191 

0,0185 

0.0175 

0.0182 

0.0208 

0.0205 18 

19 

0.0251 

0.0270 0.0235 

0.0235 
0.0202 

0.0186 20 0.0284 

0.0255 21 0.0211 0.0154 0.0216 
22 00233 0.0227 0.0176 0.0212 
23 
24 

0.0235 0.0206 0.0166 

0.0161 
0.0203 

0.0191 0.0264 0.0198 
25 0.0284 - 	0.0200 

0.0193 

0.0188 

	

0.0163 	0.0176 

	

0.0141 	0.0172 26 -- 	0.0260 

0.0269 27 0.0143 0.0162 
28 0.0262 0.0190 

0.0205 

0.0138 

0.0160 

0.0168 

0.0186 29 0.0297 

3o 

31 
0.0285 0.0214 

0.0192 

0.0169 

0.0181 
0.0201 

0.0187 0.0264 
32 0.0266 0.0201 0.0153 0.0162 
33 0.0276 

- 	0.0287 
0.0206 0.0164 0.0143 

F 	34 0.0192 0.0188 0.0151 
35 0,0245 0.0200 0.0181 0.0137 
36 0.0273 0.0201 	j 

0.0213 

0.0163 

0.0159 

0.0124 

0.0099 37 0.0281 

38 0.0284 0.0191 0.0158 0.0090 
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39 

40 

41 

0.0234 

0.0294 

0.0260 

0.0220 

0.0168 

0.0188 

0.0189 

0.0180 

0.01891 
0.0179 

0.0171 

- 	0.0187 

0.0169 

0.0174

0.0183 

0.0187 

0.0179 

0.0201 

0.0169 

0.0154 

0.0100 

0.0101 

p 	0.0109 

0.0121 

0.014 

0.0117 

0,0129 

0.0101 

42 

- 43 

44 

0.0259 

0.0260 

0.0270 

0.0272 

45 

46 

47 0.0271 O.O188J 0.0145 0.0108 
48 0260 00178 00162 O.01f6 

40 0244 

;0~ 

0265 

0.0180 00185 0.0136 

I 0.0167 ft0212 0.0164 

Appendix-SI: ANOVA showing the level of signilicances among different diets 
and proporLions ofcojrimercial grade ofpouhry feeds (lIT, MPF and 1.1)1:) and 
dose 1PM. IPF2, 1PF3, 11)174: MPH. MPI?2, MPF3, MPF4 and LPFI LPF2, 
LPF3. 1-111:4 

Source of variance 	De9reesofjiof squares 	Mean SqUaiF value 
freedom 

Diets 	 3 	 527.074 	 . 175.591 	78.3408 
Error 8 	 17.941 	 2.243 
Proportions 	 L332.5n______ 110.841 122.1840 
Died& Proportions - 9 	 JTä7 844 	 i5316 	116.8834 
Errdi 	 2i 	9i772 	 0.907  
Total 	 47  
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