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INTRODUCTION 

Until recently swine production has been in an open lot situa

tion with little concern given to the accompanying populations of non-

biting flies. Apparently, non-biting flies have no adverse effect on 

swine so the presence of these flies, often in large numbers, has 

simply been tolerated by both the swine and the people in the area. 

However, two factors are now present which have changed this situation. 

The first is the rapid urbanization of rural areas which is placing 

more and more people in close proximity to these fly production sites 

so that the presence of large numbers of flies can no longer be ig

nored (Dobson and Kutz, 1970). The second factor which has altered 

the fly problem is the move by many swine producers from an open 

lot situation to confinement housing. 

Confinement housing has created a whole new breeding environ

ment that did not exist in an open lot. The accumulation of fecal 

material and spilled feed is ideally suited for fly breeding if it is 

not carefully managed. Also, the fact that these confinement housing 

units are heated means that the breeding season is no longer confined 

to ^ffarTC[ weather periods and the drying effects of wind and sun are no 

longer a factor in the building. This produces significant fly popu

lations during more of the year and creates conditions favorable to 

additional fly species. Some of the fly species being produced are 

probably capable of flying several miles. This, coupled with the 



presence of denser human population within the flight range of these 

flies creates a dual problem (Schoff, et al., 1952). These filth 

breeding flies pose a threat to public health through contamination 

as well as being a common nuisance. 

This study was undertaken to determine the species composition 

of the flies being produced in swine confinement housing in the West 

Texas area. Data were also collected to determine the seasonal varia

tion and the relative population size of each species. This informa

tion is needed to aid in the determination of whether or not the popu

lations reach a high enough level to cause a problem for the workers 

in the confinement units or in nearby residential areas and, if so, 

what time of the year control measures should be implemented. 



LITERATURE REVIEW 

The biology, ethology, and ecology of flies inhabiting livestock 

areas is of great importance and there is a vast amount of literature 

available on the subject. This study is concerned only with the flies 

associated with swine confinement housing. There is not a great deal 

of information pertaining to this form of livestock production since 

confinement housing of swine is a relatively new practice. The liter

ature which deals with the flies breeding in poultry housing has some 

relevance to this study since swine and poultry housing are comparable 

insofar as the animals are maintained in confined units which causes 

their excrement to build up below. Therefore, the literature which 

pertains to flies breeding in or associated with swine or poultry 

manure is covered in this review. The citations are presented in 

chronological order. 

in Texas, Bishopp, et al. (1915), conducted a detailed study on 

the biology of the house fly, Musca domestica L. and found it breeding 

freely in hog and chicken manure. Mellor (1919) tried to determine 

the over wintering habits of several flies with an emphasis on those 

that breed in manure. He reared flies from a variety of manures. Six 

species were reared from poultry manure and 9 species were reared from 

hog manure. Illingworth (1923) conducted a faunistic survey of the 

insects breeding in chicken manure in Hawaii. He was able to identify 

twelve species from the manure. Sarcophaga fuscicauda Bottcher was 



the most abundant, followed by Musca domestica, Stomoxys calcitrans L., 

Ophyra nigra Wiedemann and several other small and less abundant species, 

Several European authors worked on the problem of fly control 

on farms keeping livestock. In Denmark, Rostrup (1922) observed that 

the pigsties on the farm were the favorite breeding place for Musca 

domestica and that this was the area that needed the most control. 

In two separate papers, Thomsen (1934 and 1935) also observed that hog 

manure was the most attractive and preferred breeding site for the house 

fly on Denmark farms. From experiments on the development of Musca 

domestica in the manure, Thomsen reported the rate of development from 

egg to adult to be 34 days at 16°C [60.8°F] and 7 days at 33°C [91.4°F]. 

He also reported that 79,700 larvae of Musca domestica developed from 

15 heaps of hog manure in 15 days and that when the heaps were covered 

with a layer of cow manure no flies developed. Lorincz and Makara 

(1935) demonstrated that not only do different kinds of manure vary 

in their attractiveness but they also vary in their value as a breeding 

medium. Their studies showed that more flies are produced per kilogram 

of hog manure (7,500 flies) than in a kilogram of horse manure (5,000 

flies) or cow manure (2,000 flies). 

Thomsen and Hammer (1936) conducted an in-depth investigation 

into the breeding media of several flies. From observations on numer

ous Danish farms they reported that, when present, hog manure was un-

cjuestionably the favorite breeding site of Musca domestica. When the 

hog, horse, cow and calf manure were all present in the same area, the 

house fly larvae were found almost entirely in the hog manure. They 

also conducted oviposition experiments and found that the majority of 



Muscina stabulans (Fallen), and Hydrotaea dentipes (Fab.) emerged 

from hog manure and that all the specimens of Ophyra leucostoma 

Wiedemann, Fannia scalaris (Fab.), and Lucillia spp. came from hog 

manure. 

Russian workers have conducted several investigations in an 

attempt to determine the quality of different manures in respect to 

larval development, percent pupation, etc., for certain flies. Der-

beneva-Ukhova (1937) studied the ecology of the house fly larva under 

natural conditions. He reported that three times as many flies devel

oped in hog manure as in horse or cow manure or refuse. This study 

confirmed the findings of Lorincz and Makara (1935). He also reported 

that the maximum rate of development for house fly larvae in hog manure 

is between 20°C [68°F] and 41°C [105.8°F]. According to Kuzina (1938), 

fresh horse manure is the most attractive oviposition site for 

Musca domestica; however, after one day, hog manure becomes the most 

commonly visited. Kuzina also stated that newly emerged females are 

not attracted to any manure but the number of visits increase as their 

ovaries mature. In a second paper Derbeneva-Ukhova (1942) reported on 

the influence of temperature on the larval development of Musca domes

tica in excrement. He stated that the most rapid larval development 

occurred in hog manure at all except the extreme temperatures. The 

average time of larval development was 3.1 days at 34°C [93.2°F] 

(minimum 2.5 days) and 7.5 days at 25°C [77**F] . Leikina (1943) and 

Kalandadze and Chilingarova (1944) investigated the role of various 

substrates on fly oviposition, larval development and pupation. Leikina 



determined the percent of pupation in a variety of manure types with 

hog being the highest. He also observed that in the absence of hog 

manure, horse was the most commonly infested manure in the field 

even though it had one of the lower percentages of pupation in his 

experiments. Kalandadze and Chilingarova also found that hog manure 

had the highest rate of oviposition of manures located in the field. 

However, they foxind sheep manure to have the highest rate on their 

laboratory experiments. 

In three papers, Hafez (1939, 1948 and 1949) reported on the 

dung inhabiting insects of Egypt. He found that hog manure was the 

preferred breeding site of Musca domestica vicina Macq.; however, hogs 

are scarce in that country, so hog manure is a rather unimportant 

breeding site. The majority of the flies were breeding in horse, 

donkey or camel manure. He also reported finding large numbers of 

flies in the genus Leptocera breeding in horse and camel manure but 

never in hog manure. In an attempt to determine the preference of 

different species of Leptocera for a variety of animal manures, Hafez 

(1949) found that, although low on the list of preferences, the flies 

will breed in hog manure. Hafez (1948) found flies of the genus 

Saltelliseps to be the most abundant on cow and buffalo manure but 

also on hog and horse manure. 

Tanada et al. (1950) collected 24 species of flies from chicken 

manure in Hawaii and found Musca domestica to be the most numerous of 

all the species with Fannia pusio (Wiedemann) second in abundance. 

While testing DDT for the control of flies breeding in poultry manure, 



Kartman et al. (1950) reported collecting more than 20 species of 

flies. 

. Sweetman et al. (1951) conducted a study on mange and fly con

trol in a piggery. He reported large populations of flies, primarily 

Musca domestica, present in the piggery in June. McCullock (1955) 

worked on house fly control in Southern Australia. He found that by 

moving the hog lots, he obtained much better control in the dairy and 

stable which indicates that the hog lots were the most attractive and 

productive sites for Musca domestica. 

Several papers were published from a series of studies con

ducted by the U.S. Public Health Service on the urban fly problem in 

this country. Savage and Schoof (1955) reported on the species compo

sition of the flies at urban problem sites which included three hog 

farms and one poultry ranch. Thirty-five species of flies were 

collected from the hog farms and six species from the poultry ranch. 

During both years of the study at the poultry ranch and hog farms, 

Musca domestica was the predominate species consisting of up to 93.9 

percent of all the flies. Two papers published by Siverly and Schoof 

(1955A and 1955B) dealt with the utilization of different media by 

muscoid flies. The first report (1955A) dealt with the ability of 

particular flies to infest certain materials. Twenty-one types of media 

were consolidated into three groups: excrement (including hog and poultry 

manure), garbage, and miscellaneous. Musca domestica exceeded all other 

species except in the garbage category in which Phaenicia pallescens 

(Shannon) was the most abundant. Ophyra aenescens (Wiedemann), Stomoxys 
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calcitrans and Sarcophaga spp. were most frequently collected in the 

excrement. In the second report (1955B) they calculated a "production 

index" which was used as an indication of the breeding potential of 

various media. The larger the index, the higher the production poten

tial. A production index was calculated for each of the following 

animal excrements: Cow manure - 2.07; Horse manure - 2.63; Dog 

manure - 3.10; Rabbit manure - 3.43; Chicken manure - 4.46; and Hog 

manure - 7.09. 

In Alabama, Cunningham et al. (1955) examined the species 

composition of the flies associated with poultry manure. They collected 

45 species from the manure during a one year period. Musca domestica 

was the most abundant followed by Fannia pusio, Fannia canicularis (L.), 

and Muscina stabulans. The remaining species were much less abundant. 

Ogata et al. (1957) conducted a larval survey of various fly breeding 

sites. They reported Muscina stabulans and Lucilia spp. from pig pens 

and Fannia canicularis and Ophyra leucostoma from poultry houses. 

An investigation into the attractiveness of Musca domestica 

vicina to various types of natural breeding media was conducted by 

Ascher (1958) in Israel. Male and female house flies were both attracted 

to hog manure more than any other media. Somme (1959) studied the rela

tive abundance of house flies and stable flies on Norwegian farms. 

Stomoxys calcitrans predominated in the cow houses, while Musca domes

tica was most abundant in the piggeries. Ten piggeries yielded 2,304 

flies with 56.6 percent Musca domestica; 25.8 percent Fannia spp. and 

17.7 percent Stomoxys calcitrans. According to Burns and Nipper (1960) 
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the house fly was the most important insect problem associated with 

the confinement housing method of swine production in Louisiana. While 

working on the problem of controlling the house fly in this situation, 

they determined that proper construction and management of the units 

can prevent or greatly reduce breeding. However, there were still 

large numbers of flies attracted from other areas by the odor. 

In Japan, Wada and Oda (1963) worked on the dispersal habits 

of house flies around hog houses. By implementing a mark, release and 

recapture program they determined that 680 flies per day were disper

sing away from two pigsties. Anderson and Poorbaugh (1964) reported 

some observations on the ecology and behavior of certain flies on 

poultry ranches in California. A portion of their study was involved 

with determining the night resting sites of various species. Musca 

domestica and Fannia canicularis were considered in more detail since 

they are the most important nuisance species in California. They 

reported that during the night 85 percent of all the Fannia canicularis 

and Musca domestica collected were caught inside the poultry buildings. 

Oshio and Ikeuchi (1964) conducted a faunistic survey of the 

flies inhabiting four Tokyo farms which were keeping a large number of 

swine. A total of 48,254 flies were collected during May and September 

on sticky tapes. More than 75 percent of the flies collected were 

drosophilids and psycodids; 11.8 percent were Musca domestica; 7.9 per

cent, were Fannia canicularis; and 2 percent were Muscina stabulans. 

In a subsequent paper, Oshio et al. (1965) collected flies inhabiting 

a farm which was keeping several types of livestock. The collections 
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were again taken during May and September with sticky tapes. Musca 

domestica was reported to be more numerous during September and the 

majority of the house flies collected were taken in the hen and hog 

houses. The resting sites of Musca domestica in hog houses were 

studied by Keiding (1965). He observed that the flies spent the night 

on the ceiling and upper walls; however, during the day, he determined 

that 50 to 80 percent of the flies rested on the sows with the remainder 

being on nearby objects. 

LaBrecque and Meifert (1966) attempted to control the flies in 

poultry houses with chemosterilants. The house fly was considered the 

primary pest species in these poultry houses and was the only target 

for control. The biological control of flies associated with poultry 

manure was studied by Legner and Brydon (1966) in California. They 

reported that the predominate synanthrophic fly was Fannia femoralis 

Stein which made up more than 95 percent of all flies collected. 

Musca domestica, Fannia canicularis, Fannia scalaris, Ophyra leucostoma, 

Phormia regina (Meigen), and Stomoxys calcitrans were also collected 

from chicken droppings. 

Larsen et al. (1966) conducted laboratory studies on the house 

flies oviposition and olfactory reactions to a variety of manures. 

Cow, calf, horse, sheep, chicken, hog, dog, and human manures were 

tested using four day old house flies. From the experiments they re

ported that cow, horse, chicken, calf, and dog manures were more attrac

tive than hog manure with human and sheep manure being the least 

attractive. However, their oviposition experiments determined that 
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hog manure was by far the most attractive site to the house fly in 

that it was almost 3 times more attractive than human feces which was 

the second most attractive morsel. Coffey (1966) conducted an exhaus

tive study on the flies associated with dung in southeastern Washington, 

A total of 139 species of flies were collected from ten different types 

of manure. Coffey considered only 48 of these species to be in the 

true "dung community." Hog manure yielded 59 species with 16 of these 

being common and considered in the dung community. Similarly, 15 of 

the 29 species collected from chicken manure were classified in the 

dung community. 

Species of Ophyra, Musca, and Fannia have been the target organ

isms of a variety of investigations into the control of flies breeding 

in poultry manure. Eastwood et al. (1967) found species of Ophyra 

to be the most abundant followed by Musca and Fannia when he investi

gated the effects of composting manure for fly control. Loomis et al. 

(1968) reported that Musca domestica, Ophyra leucostoma, Fannia femor-

alis and Fannia canicularis were the most numerous flies present in 

poultry droppings and examined the effect of a feed additive for the 

control of these flies. In Georgia, Mathis and Schoof (1968) deter

mined that Musca domestica was the primary pest species breeding on 

dairy barns and poultry houses. Musca domestica, Muscina stabulans, 

Fannia femoralis, Fannia canicularis and Ophyra leucostoma were the 

pest species which Peck and Anderson (1970) examined when trying to 

determine the effect of poultry manure removal as a possible control 

practice. Wicht and Rodriguez (1970) examined the effect of predatory 
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mites, certain insecticides and microbial agents for the control of 

flies inhabiting poultry houses. They stated that "the two most impor

tant muscoid flies infesting poultry houses in the United States are 

apparently the house fly, Musca domestica, and the little house fly, 

Fannia canicularis. (L.)" 

In two papers by Axtell (1970A and 1970B) on fly control for 

caged poultry houses, he reported Musca domestica, Fannia canicularis, 

and Ophyra leucostoma as being the primary pest species to be con

trolled. Axtell and Edwards (1970) worked on larval control of 

Hermetia illucens (L.) in poultry manure. They found they could con

trol Hermetia illucens, but they noticed a dramatic increase in the 

number of house flies since Hermetia illucens preys on the larvae of 

Musca domestica. 

In Indiana, Dobson and Kutz (1970) tested various waste disposal 

methods for fly control in swine finishing units. The house fly was 

the major pest in swine housing in that area and the waste disposal 

systems were designed to prevent this species from breeding. A survey 

to determine the seasonal distribution of moth flies (Psychodidae) in

habiting pig pens and poultry houses was conducted by Yabe et al. (1970) 

in Japan. The most prevalent species of psychodids present in the pig 

pens and hen houses were Telmatoscopus albipunctatus (Williston) and 

Psychoda alternata Say. Telmatoscopus albinpunctatus was collected 

between May and December with a peak period during August and September. 

Psychoda alternata was collected from April to December. This species 

had 3 peak periods, the highest being in June and July. 
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Legner et al. (1973) found an inverse relationship between 

the amount of breeding media and the rate of fly emergence. During 

this study, fly collections were made at 12 poultry ranches for 

13 months. Fannia femoralis was found to be the most abundant species 

comprising 62.3 percent of the flies collected. Musca stabulans was 

the next most abundant at 23 percent followed by Fannia canicularis 

(10.5 percent), Ophyra leucostoma (2.3 percent) and Musca domestica 

(1.7 percent). The collections were made with sticky tapes which 

might explain why Musca domestica comprised such a small percentage 

of the flies collected. Muller and Reinhold (1973) found Musca domes

tica and Fannia spp. to be the predominate muscoid flies present 

in pigsties and calf sheds. 

Papp (1974) reported on the flies present on 3 large Hungarian 

pig farms. On all 3 farms, Musca domestica was by far the most abun

dant muscoid species. He offered some suggestions on manure manage

ment for the control of flies. In a second paper, Papp (1975) exa

mined the fly species breeding on dung heaps. Larvae of Leptocera 

spp. and Musca domestica were found in large numbers in heaps of hog 

dung. Fly larvae were collected from a variety of materials, including 

chicken and hog manure, by Petrova and Soboleva (1976) on the Kedro-

vaya Pad Reservation. 



METHODS AND MATERIALS 

Introduction 

This study was concerned with obtaining an accurate 

representation of the adult flies present in swine confinement housing. 

Several sampling methods were attempted initially. The scudder grill 

(Scudder, 1947) has been a useful tool for determining relative 

population densities of certain muscoid flies. Unfortunately, muscoid 

flies are only a portion of the dipterous fauna breeding in the swine 

manure and the physical situation found in the swine housing used in 

this study did not lend itself to the use of a scudder grill. Fly 

cones and baited cylinder traps as described by Scott and Littig (1964) 

were also tried but.they proved unsatisfactory because of the same limi

tations. Sticky tapes and vacuum machines are sampling methods which 

were examined and deemed the most appropriate since they are not de

signed exclusively for muscoid flies and will sample all forms of 

dipterous fauna. The sticky tape method was abandoned and the vacuum 

machine adopted for the following reasons: (1) Large muscoid flies were 

observed escaping from sticky tapes; (2) Installation and removal of 

the tapes was cumbersome; (3) Removal of specimens from the tapes was 

difficult, and (4) Specimens collected were frequently damaged making 

identification difficult and in some cases impossible. 

14 
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Collecting Equipment 

The collecting apparatus was a Power Vac"̂  industrial strength 

vacuum' (Figure 1) which was used as a power aspirator. The collecting 

containers (Figure 2) were constructed from 10 oz. vending cups.^ Two 

cups were used to construct one container. This increased the strength 

of the container and also aided in putting the screen bottoms in place. 

-The bottoms of the cups were removed and replaced with a fine mesh, 

nylon screen similar to that found in insect collecting nets. The 

screen bottom is produced by placing glue on the lower outside half 

of the first cup; the cup is then inverted, and a piece of screen 4 

inches by 4 inches is laid over the bottom opening and the second 

3 
cup is placed down over the first. Plastic lids were used to cap the 

containers when the sample was completed. 

Collecting Location and Procedure 

Collections were made three times a week at approximately 1:00 

P.M., between May 17, 1976, and May 13, 1977, at the Texas Tech Univer

sity Swine Center which is located about one mile west of the univer

sity campus in Lubbock, Texas. The center consists of a series of open 

Power Vac Model No. 2010; Walton Products, Inc., Atlantic, 
Iowa. 

2 
10 oz. Plastic Vending Cup, Dixie No. VlO-02; American Can 

Co., Greenwich, Connecticut 06830 

Dixie Lid No. VlO-70; American Can Co., Greenwich, Connecticut, 
06830. 
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Figure 1. Collecting apparatus, Power Vac industrial vacuum. 

Figure 2. Collecting containers, Plastic cups with screen bottoms, 
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lot pens and three enclosed buildings: the finishing house, the sow 

barn and the main building which houses the nursery and farrowing rooms 

and the main office. Collections were not taken in the sow barn because 

this building usually housed only a few animals. Most of the breeding 

stock was kept in open lot pens behind the sow barn. 

The finishing house was the largest collecting site (Figure 3) 

measuring 66 feet by 106 feet. The building housed 60 pens arranged 

in four rows and separated by two aisles. Two of the rows of pens were 

equipped with full aluminum slatted floors over a four-foot pit, while 

the other two rows had six feet of concrete and eight feet of slatted 

floor over a pit in each pen (Figure 4). Approximately 600 to 700 hogs 

were present at any given time. The collections from this building 

were taken from one side of each aisle. The orifice of the collecting 

container was held approximately 3 inches off the floor and 3 inches 

from the front of the pens and moved down the aisle at an approximate 

rate of one foot per second. The side of the aisle from which the 

collections were taken was alternated at each collection date. Every 

collection covered 180 linear feet of aisle. A hygrothermograph was 

placed in this building to record temperature and humidity since out

side conditions had a much larger effect on the finishing house than 

any other building. Occasionally, larval collections were also taken 

in this building. 

Model No. H-320. Weather Measure Corp., Sacramento, Cali

fornia 95841. 
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Figure 3. The finishing house, Texas Tech University Swine Center, 
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There were two individual nursery rooms housed in the main 

building. Each room had 2 rows of pens with full aluminum slatted 

floors that were separated by a 3 foot aisle and situated over 4 foot 

pits. (Figure 5.) Approximately 150 pigs were kept in 16 pens in 

each room. The collections were taken along one side of the aisle in 

each room and alternated at each collection date as was done in the 

finishing house. Sixty-four linear feet of aisle was covered for each 

collection. The flies collected from both rooms were combined to form 

one sample for that date. Approximately every 3 weeks, the pigs were 

removed from one nursery room and taken to the finishing house. The 

room was then thoroughly washed down with hot water before new pigs 

were brought in. During this period the nursery collection was taken 

from both sides of the aisle in the other room so that it would cover 

the same number of linear feet. 

The main building (Figure 6) also houses two farrowing rooms. 

Each room had 16 pens arranged in 2 rows which were surrounded by a 

3 foot aisle (Figure 7). All the pens were equipped with full alijmi-

num slatted floors and were over 4 foot pits. The collections were 

taken in the aisles and alternated as was done on the nursery and 

finishing house. Collections were also taken in the corners of both 

rooms because psychodid flies were observed congregating there and 

because the corners did not make up part of a pen as they did in the 

nursery and finishing house; thus, the flies were not displaced by the 

movement of the animals. Each farrowing house sample was from collec

tions made over 80 linear feet of the aisle and 24 vertical feet from 
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Figure 6. The main building which houses the nursery and farrowing 
rooms, Texas Tech University Swine Center. 
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the corners. Collections were taken in only one room as was done in 

the nursery when the other room was emptied and washed. 

All samples were labelled with the date and location of collec

tion and returned to the laboratory. The flies were killed by placing 

the screened portion of the collecting container over a watch glass 

containing a paper towel disc soaked in ethyl acetate. The flies 

were then sorted, identified, and counted. Certain specimens of each 

species were sent to the Insect Identification and Beneficial Insect 

Introduction Institute in Beltsville, Maryland, for species determina

tion. 

Observations 

Various environmental factors present in swine confinement 

housing can affect the breeding rate and the activity of the flies 

present. The most obvious of these are temperature and hiamidity. The 

temperature in the nursery and farrowing rooms was held fairly con

stant year round at approximately 85°F. The humidity in these rooms 

fluctuated with the outside humidity since ventilation fans were fre

quently running. Thus temperature and humidity data were obtained 

from the nearby Texas Agricultural Experiment Station. A hygrothermo

graph was placed in the finishing house because it was the site of the 

major fly problem and more precise weather data was needed for that 

building. Furthermore, the conditions in that building varied greatly 

because one or more of the five doors were frequently open and also 

the heating system was not adecjuate to handle extremely low temperatures 
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during the winter. 

Several other factors were present which might influence fly 

activity more than their breeding rate and might affect size of the 

collection without causing an increase or decrease in the actual 

population. One important consideration was the sanitary condition 

of the aisles. When aisles were cleaned prior to the time of collec

tion many flies were displaced since the oviposition and feeding 

attraction had been eliminated. Similarly, more flies were present 

in the collection area when the aisles were dirty and filled with 

manure. The amount of air movement in the aisles caused by open 

doors, and the amount of hiaman activity was noted because both fac

ers Could displace flies from the collection site. Notations were made 

on all of these factors as well as any other conditions that might 

have influenced fly activity. 



RESULTS AND DISCUSSION 

Species Composition and Relative Abundance 

Seventeen species of Diptera representing 14 families were 

identified from 154 collections made between May 17, 1976, and May 13, 

1977. Initial species determinations were provided by individuals at 

the Insect Identification and Beneficial Insect Introduction Institute 

in Beltsville, Maryland. Table 1 lists the families and species 

collected with the deteinniner' s name, if known. Discussion of the 

species is divided into 3 categories according to the location of the 

collection. Each location is considered as a separate unit with 

conditions being different, to some extent, than those found in the 

other locations. The relative abundance of the flies collected from 

all 3 locations is given in Table 2. 

The Finishing House 

The finishing house was the largest building in which collections 

were made. Approximately 56 percent of all the flies collected at 

the swine center were from this unit. Fourteen species from 12 fami

lies were identified from the 57,249 flies collected. The cumulative 

total, the percent of the total from the finishing house, and the 

percent of the total from all locations is given for each species in 

Table 3. 

26 
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TABLE 1. FLY SPECIES COLLECTED BET̂ TEEN MAY 17, 1976, AND 
MAY 13, 1977, AT THE TEXAS TECH UNIVERSITY SWINE CENTER. 

1. Calliphoridae: 
Cochliomyia macellaria (Fab.) 

2. Cecidomyi idae: 
Anarete sp. 

3. Chloropidae: 
Hippelates bishoppi Sabrosky 
Determined by C. W. Sabrosky 

4. Culicidae: 
Aedes vexans (Meigen) 
Culex tarsalis Coquillett 
Determined by T. Gaffigan 

5. Drosophilidae: 
Drosophila busckii Coquillett 
Detennined by W. N. Mathis 

6. Heleomyz idae: 
Pseudoleria pectinata Loew 

7. Museidae: 
Fannia femoralis Stein 
Musca domestica L. 
Ophyra aenescens (Wiedemann) 
Determined by R. J. Gagne 

8. Otitidae: 
Physiphora demandata (Fab.) 
Determined by G. Steyskal 

9. Phoridae: 
Dorhniphora cornuta (Bigot) 
Determined by W. W. Wirth 

10. Piophilidae: 
Piophila casei (L.) 

11. Psychodidae: 
Psychoda alternata Say 
Determined by F. C. Thompson 

12. Scatopsidae: 
Scatopse fuscipes (Meigen) 

13. Sciaridae: 
Bradysia sp. 

14. Sphaeroceridae: 
Leptocera sp. 
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TABLE 2. RELATIVE ABUNDANCE OF FLIES COLLECTED AT THE TEXAS TECH 
UNIVERSITY SWINE CENTER BETWEEN MAY 17, 1976, AND MAY 13, 1977. 

Species 

Ophyra aenescens 

Psychoda alternata 

Leptocera sp. 

Musca domestica 

Drosophila busckii 

Dohrniphora cornuta 

Fannia femoralis 

Scatopse fuscipes 

Cochliomyia macellaria 

Culex tarsalis 

Pseudoleria pectinata 

One Year Total 

41,242 

38,085 

16,348 

5,551 

444 

48 

12 

11 

9 

5 

4 

% of Year Total 

40.525 

37.423 

16.064 

5.454 

0.436 

0.047 

0.012 

0.011 

0.009 

0.005 

0.004 

Bradysia sp. 

Aedes vexans 

Hippelates bishoppi 

Piophila casei 

Physiphora demandata 

Anarete sp. 

Total All Species 

4 

2 

1 

1 

1 

1 

101,769 

0.004 

0.002 

0.001 

0.001 

0.001 

0.001 

100.000 
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TABLE 3. RELATIVE ABUNDANCE OF FLIES COLLECTED IN THE TEXAS TECH 
UNIVERSITY SWINE CENTER FINISHING HOUSE BETWEEN MAY 17, 1976, AND 

MAY 13, 1977. 

Species 

Ophyra aenescens 

Leptocera sp. 

Musca domestica 

Drosophila busckii 

Psychoda alternata 

Dohrniphora cornuta 

Cochliomyia macellaria 

Fannia femoralis 

Bradysia sp. 

Scatopse fuscipes 

Pseudoleria pectinata 

Piophila casei 

Physiphora demandata 

Anarete sp. 

Total All Species 

Year Total 

35,755 

15,934 

5,340 

165 

17 

12 

9 

8 

3 

2 

1 

1 

1 

1 

57,249 

% Finishing 
House Total 

62.455 

27.833 

9.328 

0.288 

0.029 

0.021 

0.016 

0.014 

0.005 

0.003 

0.002 

0.002 

0.002 

0.002 

100.000 

% Total All 
Locations 

35.133 

15.656 

5.247 

0.162 

0.017 

0.012 

0.009 

0.008 

0.003 

0.002 

0.001 

0.001 

0.001 

0.001 

56.253 
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Calliphoridae: Cochliomyia macellaria (Fab.) was the only blow 

fly found in the finishing house and its occurrence was low. Only 9 

specimens were collected during the year which amounted to only 0.016 

percent of the finishing house population. This fly is probably an 

accidental visitor inside the building since it breeds in decaying 

animal tissue (Peterson, 1960). Large numbers of this species were 

observed breeding in a nearby dumpster containing dead pig carasses. 

This dumpster is probably the main site of production in the area, and 

Cochliomyia macellaria is simply an accidental visitor in the building 

cind not a member of the dung fauna. 

Cecidomyiidae: One species in the genus Anarete was collected 

in the finishing house. Only one specimen of this fly was ever 

collected, and it was probably only an accidental visitor inside 

the building. 

Drosophilidae; This family was represented by a single species, 

Drosophila busckii Coquillett. One hundred and sixty-five specimens 

were collected which makes it the fourth most abundant fly found in 

the finishing house; however, it comprised only 0.288 percent of the 

total population. This is a small fly, approximately 3 to 4 millimeters 

in length and was of little importance at the density which it occurred. 

The larva of this species was never collected. The vast majority of 

the species in this family characteristically breed in decaying plant 

material and most frequently in fruit (Borror and DeLong, 1964); thus 

this species was probably breeding in fermenting hog feed which was 

moistened by urine and/or water. 
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Heleomyzidae: Pseudoleria pactinata Loew was the only species 

from this family that was collected. Only one of the 4 specimens 

collected was found in the finishing house. It is questionable as to 

whether or not this fly is breeding in the building. The larvae of 

this family are characteristically found in fungi or in the nests of 

birds and mammals (Borror and DeLong, 1964), so these flies may be 

breeding in the numerous sparrow and mouse nests in and around the 

building. 

Museidae: Species of this family were by far the most numerous 

flies present in the finishing house, comprising more than 71 percent 

of all the flies collected. These flies are also the members of the 

fly fauna which constitute the greatest problem for the swine producer. 

Three species of Muscidae were collected in the finishing house, Fannia 

femoralis Stein, Musca domestica L., and Ophyra aenescens (Wiedemann). 

Fannia femoralis was considerably less abundant than Musca 

domestica or Ophyra aenescens and it is not known whether it was breeding 

in the swine center or migrating there from any of several other live

stock centers in the same area. Chillcott (1960) in a review of the 

nearctie Fanniiae stated that Fannia femoralis larvae are known from 

cow manure and from nests of starlings, so the 8 specimens found in 

the finishing house may have moved in from one of the cattle centers. 

The house fly, Musca domestica, was the second most abundant 

species of Muscidae and the third most abundant fly found in the 

finishing house. A total of 5,430 specimens were collected there, 

which was 9.328 percent of all the flies from that unit. This fly was 
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known to be breeding in the building since numerous larvae were collected 

and identified from swine manure. This species has the potential of be

coming a very serious pest because it has the capability of migrating 

several miles (Quarterman et al., 1954) and could infest an urbanized 

area. It also has a tremendous reproductive potential (West, 1951) 

and according to several researchers, swine manure is one of the best 

substrates for house fly development. 

Ophyra aenescens is by far the most numerous species of Muscidae 

as well as being the most abundant fly found in the finishing house. 

It comprised more than 62 percent of all the flies collected in that 

unit with 35,755 specimens being identified. Larvae of this species 

were collected and identified from manure in the finishing house. 

Ophyra aenescens was the overwhelmingly dominant fly and the primary 

pest species in this unit. 

Otitidae: Only one specimen of Physiphora demandata (Fab.) 

was collected. The larvae of this family are fairly diverse and include 

plant feeders and parasites, with some occurring in decaying materials 

(Borror and DeLong, 1964). This fly may have been attracted to the 

dark, moist aspect of the finishing house but with only one specimen 

found, it probably was not breeding in the manure. 

Phoridae: Dohrniphora cornuta (Bigot) was the only species of 

the humpbacked flies collected in the finishing house. Even though 

this was the sixth most abundant species, it comprised only 0.021 

percent of the total population. Flies in this family are found in 

a variety of habitats, but decaying vegetation is the most common 
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(Borror and DeLong, 1964); thus, this fly may be breeding in the decay

ing hog feed or it may simply be attracted to the odor. 

Piophilidae; One specimen of the cheese skipper, Piophila 

^^s^i (L.), was found in the finishing house. The cheese skipper can 

be a serious pest in meats and cheese but it is not known how or why 

this fly was in the swine barn. 

Psychodidae: The trickling filter fly, Psychoda alternata Say, 

was the only species of Psychodidae found in the finishing house. This 

fly is definitely breeding in the building since larvae were collected 

and adults were reared from samples taken in the manure pits. Even 

though it is a small fly, Psychoda alternata has the potential of 

becoming a serious pest species because it has the capability of 

breeding in very large numbers. Data in Table 3 show only 17 specimens 

of this fly were collected. This figure is misleading because it is 

now known that the population is larger than the number would indicate. 

Small clusters of this species were observed in areas of the building 

where collections were not taken. Even though the population was 

larger than 17, it was still of little importance to the swine producer. 

Scatopsidae: One species of minute black scavenger fly, 

Scatopse fuscipes (Meigen), was identified from the finishing house 

collections. Larvae of this fly were never collected although the 

entire family characteristically breeds in excrement and decaying 

organic matter. Initially, it was believed that this fly may have been 

attracted to the odor from outside since only two specimens were col

lected. However, Meade and Cook (1961) reported that the adults only 
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live 36 hours on the average and that the larval period could be ex

tended to nearly 7 months if the proper nutrition was not available. 

Therefore, the larvae may be present with only a small number of the 

adults being found. Further larval sampling will answer this question. 

Regardless of whether this fly is breeding in the building or not, it 

certainly is not of any importance to the swine producer. 

Sciaridae: Three specimens in the genus Bradysia were collected 

in the finishing house. The larvae of most of the species in this 

family live in fungi or decaying plant material (Borror and DeLong, 

1964) so these flies may be breeding in the building or attracted from 

outside. No larvae were recovered from the manure samples examined. 

Sphaeroceridae: Species of small dung flies in the genus 

Leptocera were very numerous in the finishing house. These flies were 

the second most abundant fly present with 15,934 specimens collected 

during the year, representing almost 28 percent of the total finishing 

house population. In spite of the large numbers present, these are 

very tiny flies and probably go unnoticed by the workers in the building 

because they stay on the manure near floor level and do not fly far 

off the floor where they might be pestivorous. 

The Nursery 

Collections were taken in two nursery rooms and combined to form 

one sample. Nine species representing 7 families were identified from 

these samples. A total of 5,612 individual flies were collected during 

the year, which constituted 5.515 percent of all the flies collected. 
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Table 4 gives the relative abundance, the percent of the nursery total, 

and the percent of the total from all locations of the flies collected 

in the nursery. 

Drosophilidae: Drosophila busckii was the only species of 

Drosophilidae collected in the nursery. Fifty-four specimens were 

collected which amounted to 0.962 percent of the nursery total. This 

fly was also collected in the finishing house and probably breeds in 

wet, fermenting pig feed. 

Muscidae: Three species of muscids were collected in the nur

sery: Fannia femoralis, Musca domestica, and Ophyra aenescens. These 

species accounted for more than 91 percent of the flies identified 

from the nursery. Fannia femoralis and Musca domestica were much 

less abundant than Ophyra aenescens, constituting less than 2 percent 

of the total population. Ophyra aenescens was by far the dominant fly, 

with 5,030 specimens collected, representing almost 90 percent of the 

nursery fauna. This is the primary pest species. 

Phoridae: Four humpbacked flies were collected in the nursery 

and identified as Dohrniphora cornuta. This is a small and unimpor

tant fly to the swine producer. 

Psychodidae: Psychoda alternata was the only representative 

of this family that was identified from the nursery samples. Ninety-

eight specimens were collected, which made Psychoda alternata the 

third most abundant fly; however, it still constituted only 1.746 per

cent of the total. This fly breeds below the slats in the manure 

pits. 
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TABLE 4. RELATIVE ABUNDANCE OF FLIES COLLECTED IN THE NURSERY ROOMS 
OF THE TEXAS TECH UNIVERSITY SWINE CENTER BETWEEN MAY 17, 1976, AND 

MAY 13, 1977. 

Species 

Ophyra aenescens 

Leptocera sp. 

Psychoda alternata 

Musca domestica 

Drosophila busckii 

Scatopse fuscipes 

Dohrniphora cornuta 

Fannia femoralis 

Bradysia sp. 

Total All Species 

Year Total 

5,030 

339 

98 

76 

54 

6 

4 

4 

1 

5,612 

% Nursery 
Total 

89.629 

6.042 

1.746 

1.354 

0.962 

0.107 

0.071 

0.071 

0.018 

100.000 

% Total All 
Locations 

4.943 

0.333 

0.096 

0.075 

0.053 

0.006 

0.004 

0.004 

0.001 

5.515 
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TABLE 5. RELATIVE ABUNDANCE OF FLIES COLLECTED IN THE FARROWING 
HOUSE OF THE TEXAS TECH UNIVERSITY SWINE CENTER BETWEEN MAY 17, 

1976, AND MAY 13, 1977. 

Species 

Psychoda alternata 

Ophyra aenescens 

Drosophila busckii 

Musca domestica 

Leptocera sp. 

Dohrniphora cornuta 

Culex tarsalis 

Scatopse fuscipes 

Pseudoleria pectinata 

Aedes vexans 

Hippelates bishoppi 

Total All Species 

Year Total 

37,970 

457 

225 

135 

75 

32 

5 

3 

3 

2 

1 

38,908 

% Farrowing 
House Total 

97.589 

1.175 

0.578 

0.346 

0.193 

0.082 

0.013 

0.008 

0.008 

0.005 

0.003 

100.000 

% Total All 
Locations 

37.310 

0.449 

0.221 

0.133 

0.074 

0.031 

0.005 

0.003 

0.003 

0.002 

0.001 

38.232 
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Scatopsidae: The nursery samples yielded 6 specimens of Sca

topse fuscipes. Adults of this species live only a brief period so 

the laxvae may be more abundant as in the finishing house. It is, 

however, of little importance since it constituted only 0.107 percent 

of the nursery fauna. 

Sciaridae: One specimen in the genus Bradysia was collected 

in the nursery. This fly may breed in the building, but it seems 

likely that it was simply attracted by the odor or dark, damp aspect 

of the environment inside the building. 

Sphaeroceridae; Members of this family were the second most 

abundant flies present in the nursery. A total of 339 specimens in 

the genus Leptocera were identified from the nursery samples. There

fore, these flies constituted more than 6 percent of the nursery fauna, 

Sphaerocerids are small flies and are of little importance at the 

population level which they occurred. 

The Farrowing House 

Collections from two rooms were combined to form one sample 

as was done in the nursery. Nine families containing 11 species were 

identified from the samples taken in the farrowing house. A total of 

38,908 flies were collected during the year which represented 38.232 

percent of the flies collected at the swine center. The relative 

abundance, percent of the farrowing house total, and percent of the 

total of all locations is given in Table 5 for each species collected 

in the farrowing house. 
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Chloropidae: One specimen of Hippelates bishoppi Sabrosky was 

collected in the farrowing house. This was the only location in which 

this species was collected. Frit flies breed in a variety of places 

but some, including Hippelates, breed in excrement and decaying vege

tation. Therefore, it is possible that this species could breed in 

these units. It is not known why only one specimen was recovered. 

Perhaps it was attracted to the odor, but conditions were not suitable 

for the larvae to survive. 

Culicidae: The farrowing house was the only location in which 

moscguitoes were collected. A total of 5 specimens of Culex tarsalis 

Cocjuillett and two specimesn of Aedes vexans (Meigen) were found. Both 

of these species are common in the west Texas area, and they may have 

been more numerous in the building than the number collected would 

indicate. They may have fed and then rested on the walls where they 

would not have been collected, or they may have fed and then left the 

building. 

Drosophilidae; Drosophila busckii was the only drosophilid 

collected. This species was also collected in the nursery and the 

finishing house but it was the most abundant in the farrowing house. 

A total of 225 specimens of this species were collected during the 

year but they only amounted to 0.578 percent of the total farrowing 

house fauna. 

Heleomyzidae: Three specimens of Pseudoleria pectinata were 

identified from the farrowing house samples. These flies may be 

breeding in the nests of sparrows or mice but are of little importance. 
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since they are so scarce. 

Muscidae: Only 2 species of muscids were found in the farrowing 

house.. Fannia femoralis, which was found in the finishing house and 

nursery, was absent from the farrowing house. The other two species, 

QP^y^^ aenescens and Musca domestica occurred at a much lower popula

tion level than found at the other locations. A total of 135 specimens 

of Musca domestica which constituted 0.346 percent of the farrowing 

house fauna were identified from the samples. Ophyra aenescens was 

the second most abundant fly in the farrowing house but only 457 spe

cimens were collected which was far below the levels found in the fin

ishing house or nursery- This drastic reduction was probably due to 

the fact that the farrowing house has much less larval habitat because 

there were fewer animals; the units were generally kept cleaner; and 

access to the units was more nearly "fly proof." 

Phoridae: Dohrniphora cornuta, the same species present in the 

nursery and finishing house, was also the only humpbacked fly present 

in the farrowing house. It was, however, more abundant in the farrowing 

house than in the other locations with 32 specimens being collected 

during the year. 

Psychodidae: Psychoda alternata, the trickling filter fly, was 

by far the most abundant fly collected in the farrowing house. More 

than 97 percent of the flies collected in that unit were Psychoda 

alternata. Even though this fly occurred in fairly large numbers 

(37,970 collected), it still did not pose any problem, primarily be

cause it is a small fly and it spends most of its time hanging on the 
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walls and not flying. 

Scatopsidae: As was the case in the nursery and the finishing 

house, Scatopse fuscipes was scarce in the farrowing house. Only 3 

specimens were collected which amounted to 0.008 percent of the 

farrowing house population. 

Sphaeroceridae: Only 75 small dung flies of the genus Leptocera 

were collected in the farrowing house. This number is considerably 

lower than the number found in the other locations, especially the 

finishing house. This reduction could have been the result of less 

potential larval habitat. 

Seasonal Distribution 

Variations in external conditions such as temperature and 

ĥ Jmidity play a very important role in the seasonal distribution of 

insect populations occurring outdoors. This effect is much less dra

matic for insect populations occurring in the more constant environment 

found in buildings such as the ones used for swine confinement. In 

the finishing house, constant temperatures were not maintained and as 

a result, there was a fairly close relationship between the ambient 

temperatures and the temperatures within the finishing house (Figure 

8). Naturally, it was consistently warmer inside the building. A 

temperature between 85°F and 90°F was maintained year around in the 

nursery and farrowing rooms. Therefore, temperatures could have an 

effect on the finishing house fly population but were not a factor in 

the nursery or farrowing rooms. Humidity probably had little effect 
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on fly breeding. Very low relative humidities could have an effect 

on the longevity of the adult flies but would have no effect on the 

developing larvae in the hog manure which is very moist. 

A variety of other factors were present which may have had an 

effect on the population level and/or the activity of the flies during 

the time of collection. Therefore, notations were made on: (1) the 

sanitary conditions of the aisles and pens, (2) the amount of human 

activity in the vicinity, (3) the amount of air movement in the 

aisles due to open doors, and (4) any other conditions that might 

influence fly activity or population levels. Each factor and its 

effect (if applicable) is discussed for each species. 

Calliphoridae, Cecidomyiidae, Chloropidae, and Culicidae: All 

of the species which represented these four families occurred in very 

low numbers during the year in which collections were made. Eight 

of the 9 specimens of Cochliomyia macellaria were collected during 

June in the finishing house. The single cecidomyiid in the genus 

Anarete was collected in May, while the only specimen of Hippelates 

bishoppi was found in June. The 7 mosquitoes were collected randomly 

between June and September. 

Drosophilidae: In the nursery and finishing house, Drosophila 

busckii was the most abundant during late spring and early summer. 

All of the specimens from the finishing house and 96.3 percent of the 

specimens from the nursery were collected during May and June. How

ever, in the farrowing rooms, 63.1 percent of the specimens were col

lected during March and April, while only 19.6 percent were found 
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during May and June. The remaining 17.3 percent were present through

out the rest of the year. 

Heleomyzidae: The 3 specimens of Pseudoleria pectinata 

collected in the farrowing rooms were all from the March 16, 1977, 

sample. One other specimen was found in May in the finishing house. 

Muscidae: Five of the Fannia femoralis specimens were 

collected in April, 5 more in June, and 2 specimens were found in 

August. Musca domestica was present year around from all locations 

with one exception; no specimens were collected in the finishing house 

during February. This species was most abundant during the summer 

months in the finishing house. In the nursery and farrowing rooms, 

the house fly populations remained low and fairly constant year 

around because the temperature was not a factor in those locations. 

The peak population in the finishing house for this species occurred 

in the beginning of August. Another smaller peak occurred at the 

end of August and a third in the beginning of September (Figure 9). 

From that point on, the temperature began to decrease and probably 

became a limiting factor for house fly breeding. Predation may also 

have been an important limiting factor. This possibility is discussed 

in the conclusion chapter. 

Ophyra aenescens was the most abundant fly found in the fin

ishing house and nursery rooms and was present all year in each loca

tion. The population fluctuations appear to be directly related to 

the sanitary condition in the buildings. Temperature appears to have 

been a limiting factor in the finishing house and caused the final 
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population to drop in November and the initial increase in May and 

June (Figure 10). However, this condition was not observed in the 

nursery rooms because the temperature was constant (Figure 11). Every 

other increase or decrease, with one exception, was correlated with 

dirty or clean conditions respectively. Each maximum peak for the 

finishing house (September) and the nursery (October) was during a 

period of 2 to 3 weeks in which conditions were "very dirty" as 

compared to "normal" conditions. The only exception was the decrease 

in population at the end of October in the finishing house. The 

sanitary conditions were dirty during this period of decreased popu

lation, which does not follow the pattern of the rest of the year. 

This may have been due to the drop in temperature during that period. 

Otitidae, Phoridae, and Piophilidae; The one specimen of 

Physiphora demandata was collected in the finishing house during 

September. The collection of the 48 specimens of Dohrniphora cornuta 

occurred randomly throughout the year. The only specimen of the 

cheese skipper, Piophila casei v/as collected in June. 

Psychodidae: Psychoda alternata was the most abundant in 

the farrowing house. The seasonal distribution of this species (Fig

ure 12) as shown from the collections during the year is unusual in 

that increases and decreases in population do not seem to correlate 

Very dirty, dirty, and clean, are arbitrary terms based on 
a judgment which is compared to the conditions which are normally 
found at the swine center; normally being the majority of the time. 
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with any factor. This was probably due to the collecting technique 

for this particular group of flies. These flies are breeding down in 

the manure pits, and most of the population was probably staying in 

the pits with only a portion of the population coming up into the 

room. Collections would have to be made in the pits to determine the 

actual population level and seasonal distribution. However, collec

tions did show that Psychoda alternata was present the year around in 

the farrowing rooms. 

Scatopsidae and Sciaridae: The 11 specimens of Scatopse 

fuscipes were only found during the summer months. One was collected 

in May, 6 in June, 2 in July, and one each in August and September. 

Three of the dark winged fungus gnats in the genus Bradysia were 

collected in May and one in August. 

Sphaeroceridae: Flies in the genus Leptocera were very 

numerous for brief periods between May and August (Figure 13). An 

extremely large eruption of the population occurred at the end of 

June with almost 9,500 flies being collected during one week. Two 

other smaller peaks occurred during the summer, the first being at 

the end of May and the second in August. 
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SUMMARY AND CONCLUSIONS 

The growing practice of producing swine in confinement housing 

or enclosed buildings is creating a whole new environment which is 

ideally suited for the breeding of flies. The drying effects of wind 

and sun no longer degrade the attractiveness and efficacy of the manure. 

Breeding is no longer confined to warm weather months because these 

enclosed units are heated during periods of cold weather and the man

ure can build up, creating almost limitless breeding habitat if it 

is not carefully managed. 

In order to determine what species of flies were present and 

their relative abundance, adult fly collections were made 3 times a 

week for a calendar year at the Texas Tech University Swine Center. 

A total of 101,769 adult flies were collected from the finishing house, 

farrowing house, and nursery rooms during the year. Seventeen species 

representing 14 families were identified from the samples. Twelve 

families and 14 species were represented in the finishing house sam

ples which amounted to 57,249 flies. The nursery rooms produced 9 

species from 7 families which were identified from the 5,612 flies 

collected. A total of 38,908 flies containing 9 species and 9 families 

were collected in the farrowing house. 

Ophyra aenescens was the dominant fly present in the finishing 

house and niirsery, followed by a species of Leptocera. Psychoda alter-

nata was the most abundant in the farrowing house, followed by Ophyra 

52 
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aenescens. The house fly, Musca domestica, was found to be third in 

abundance in the finishing house and fourth in both the nursery and 

farrowing house. It is important to note that the house fly was not 

the dominant fly. in fact, it comprised only 5.4 percent of all flies 

collected. This finding is contrary to those found by previous 

workers (Burns and Nipper, 1960; Dobson and Kutz, 1970), who state 

that Musca domestica is the primary pest species in swine confinement 

housing. Furthermore, numerous researchers (Lorincz et al., 1935; 

Leikina, 1943; Kalandadze et al., 1944, Siverly et al., 1955B) have 

investigated the attractiveness, rate of oviposition and larval devel

opment, and percent pupation of the house fly in various manures and 

found that hog manure was by far the best. The only exception to this 

was reported by Thomsen and Hammer (1936). They found hog manure 

being placed in a closed shed, rather than in the customary open pit, 

on one farm because of complaints about the odor. In this shed, they 

found large numbers of Ophyra leucostoma larvae and they state that, 

"This is the only case among the numerous farms investigated by us 

where larvae of species other than Musca domestica have been predomi

nant in pig-dung." Seguy (1923) reported that the larvae of Ophyra 

leucostoma are zoophagous and Thomsen and Hammer felt that the Ophyra 

leucostoma larvae may have killed all the Musca larvae in the closed 

shed. 

This phenomenon may be the factor which has resulted in a low 

house fly population at the Texas Tech University Swine Center. This 

cannot be stated with absolute certainty because the zoophagous beha-
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vior of Ophyra aenescens has not been documented and some other factor, 

such as competition, may be inhibiting the breeding of Musca domestica. 

It does, however, seem unlikely that competition could keep such a 

prolific fly at the population level that was found. It is very im

portant that this question be answered because Ophyra aenescens may 

be an important biological control agent in swine confinement housing. 

The seasonal distribution of the flies breeding in the swine 

center was also examined. It was found that seasons had little or no 

effect on the fly populations breeding in the nursery or farrowing 

house because the temperature is maintained between 85°F and 90°F 

year around. The sanitary conditions were the main factor which caused 

population fluctuations in these units. Temperature did have an effect 

in the finishing house because the heating system was not efficient 

enough to maintain high temperatures during the winter; thus, the 

fly populations declined with the onset of cold weather. However, 

the temperature was sufficient to suppress the populations of Ophyra 

aenescens and Musca domestica through the winter. During the summer 

months, the population fluctuations of Ophyra aenescens were corre

lated with the sanitary conditions in the building. The maximum 

peaks of this species in both the finishing house and the nursery 

occurred during periods when the sanitary conditions were very dirty. 

This demonstrates the importance of proper manure management, because 

without it, very large fly populations can quickly develop. 

The finishing house was equipped with 2 rows of pens with full 

aluminum slatted floors and 2 rows of pens with 6 feet of concrete 



55 

and 8 feet of aluminum slatted floors. It was observed that the rows 

with partially slatted floors were consistently dirtier than the other 

rows and that far more flies were present on that side of the build

ing. This fact indicates that construction can be an important fac

tor in limiting fly breeding; thus, with proper construction and 

efficient manure management, the amount of fly breeding can be greatly 

reduced. 
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