
A complex predator 
population inside a good 
fly-tight house-coupled 
with careful manure and 
water management-can 

control flies in high-rise 
poultry houses. 

Concrete walls from below-ground-level manure pit. Twenty-elght thousand birds are held at ground level. 
(Ranch 5--Waterford, Stanislaus County.) 
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Three-year accumulation of manure In below- 
ground-level pit. Note rodent barriers on posts. 
Cats are usually kept in plts for rodent control. 
(Ranch 5--Waterford, Stanislaus County.) 
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onstruction of deep pit, high rise C poultry houses has increased among 
California poultry producers. Some poultry- 
men have encountered tremendous initial 
fly outbreaks, others have experienced a 
continuous fly problem, and some have had 
no fly problems. This survey evaluates the 
various types of deep pit houses and deter- 
mines why some have a domestic fly problem 
while others do not. 

Procedures 
Six houses varying in construction 

and manure levels were selected for a 1971- 
72 survey in Sonoma and Stanislaus counties 
(table 1). Nine manure sample areas were 
established in each house. Differences in 

light intensity, air currents, and accessi- 
bility were considered when selecting the 
sample areas. Activities and life stages of all 
insect species found were recorded. 

At each station, a plywood board 
containing a pad of 5-inch x 8-inch white 
cards was hung in potential fly-resting areas. 
Fly specks (fecal spots) on these cards were 
counted. 

Manure was inspected mainly for fly 
larvae. Manure was placed in a one-gallon 
cardboard carton with a trap OD thelop to 
capture any adult insects that emerged from 
the sample. To recover immature insects, 
manure from two light and two dark areas 
was placed in Berlese funnel traps and pro- 
cessed in the laboratory. 

Moisture was measured 5 to 6 inches 



Air intake pads cooled by water and exhaust fans 
spaced alternately along each side of poultry 
house. (Ranch 1 -Santa Rosa, Sonorna County.) 

below the crusted surface at each station. 
Temperatures were recorded with a poten- 
tiometer at the top two inches, the center, 
and the bottom layers of the manure. Air 
temperatures were recorded at bird level 
and just above the manure in the pit. A 
Gossen Lunasix Pro Photographic light 
meter with a foot candle scale measured 
light at each station and at bird level. 

Findings 
Domestic fly populations were more 

numerous at ranches 1, 3, 4, and 6;  
production was extremely light at ranches 2 
and 5 .  Of the fly species produced, Muscina 
stabufans (false stable fly) and the little 
house fly, Fannia canicularis, were most 
common; other species found were blow 
ilies (Calliphoridae) and the housefly, Musca 
dornestica. Of the six ranches, 2 and 5 had 
the greatest density of predaceous beetles 
and mites (table 2). 

Manure remained wet and sloppy on 
all ranches. Average moisture content 
ranged from 82 percent in May to 56 percent 
in January. A relatively dry crust three to 
four inches thick occurred on manure 
opposite fan discharge locations. Limited 
composting was observed in areas opposite 
some fan locations, but did not prphibit fly 
egg laying and larval development. 

Ranch 2 had the highest foot candle 
rating (1.13) and ranch 3 had the lowest 
(0.04) at pit level; ranch 5 was the bright- 
est at the cage level, followed by ranches 1 
and 4,2  and 6 ,  and 3. Adults and larvae of 
flies and predators were less numerous in the 

Author In hip boots during monthly inspection. Note adult-fly counting card on post at base of ladder and 
one-gallon emergence cage sitting on manure. (Ranch 4--Escalon, Stanislaus County.) 

darkest corners of the pits. 

Ventilation and construction 
House design and fan placement had 

the greatest influence on domestic fly pro- 
duction. Houses designed to be “fly tight” 
prevented the development of large fly 
populations. At ranch 4, flies entered through 
cooling chambers at the pit and bird levels 
of the house. A rapid decrease in fly density 
occurred after the air portals were screened. 
Ranch 3 had sliding end-doors which were 
usually left open. Also, the ‘/-inch ply- 
wood siding at the pit level was too thin to 
hold the manure inside; the sides had burst 
and the manure that escaped to the outside 
attracted a tremendous fly population. 

Fan placement influenced manure 
condition and parasite-predator relation- 
ships. The parasite, predator, scavenger, and 
manure mite (Acarina) populations were 
closely related to the condition of the man- 
ure. Dry manure areas near the fans had the 
most predators and mites. 

At ranch 3, the exhaust fans were at 
bird level and the air intake under the eaves 
of the roof, giving adequate ventilation for 
the birds but not assisting in manure drying-. 

Ranch 5 had exhaust fans at both the 
bird and pit levels and air intake under the 
eaves. The pit was below the soil level and 
had concrete sides. At the two end sets of 
fans, semicircular areas that reached approxi- 
mately half-way across the house dried to the 
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point that a person could walk over the 
manure. 

The exhaust fans were in the peak of 
the roof at ranch 4. Cooling chambers for 
air intake were supplied with mist nozzles to 
cool the air as it passed through the cham- 
ber. Air intake portals were at the pit level 
and below the eaves. These portals offered 
excellent ventilation for the birds but did 
not dry the manure across the width of the 
pit. , 

At ranch 4, during February and 
March, bottom manure readings were not 
morethan74"F, andbetween63Oand7l0F, 
approaching air temperature, at the middle 
and upper layers. Temperature readings at 
ranch 2, however, show a high bottom- 
manure temperature of 89 ' when the aver- 
age air temperature was 63"F, leading to 
some drying of droppings. 

Ranches 1, 2, and 6, equipped with 
exhaust fans at the pit level and air intake 
at the eaves, provided the greatest oppor- 
tunity for manure drying. Manure dried in 
semi-circular areas near the fans. On all 

ranches, however, the centers of the pits 
never developed a crust. 

Manure formed dry cones only on 
ranch 6 because of efforts to prevent water- 
ers from dripping. On some ranches, large 
wet spots were formed by leaking waterers, 
increasing manure moisture and output of 
ammonia. On ranch 3, manure was too 
deep and liquified to continue sampling. 

Predators 
The relative high moisture content of 

all manures on the six ranches falls within 
the developmental requirements of preda- 
tors (50 to 70 percent moisture) as estab- 
lished by Peck and Anderson (1969). Over 
20 species of arthropod predators have been 
found in manure on California poultry 
ranches. Studies have shown that many of 
these are voracious feeders on fly eggs, 
larvae, and pupae (Legner and Olton, 1968; 
Peck, 1969). 

Various numbers of beetles were 
found on all ranches throughout the present 

study: a Tenebrionid beetle, Alphitobius 
laevigatus, a valuable predator and dung 
excavator; a histerid beetle, Carcinops 
quatuordecimstriatus, and a Staphylinid 
beetle, Philonthus sp., both predators; and 
other predators in lesser numbers. 

Numerous other insects were found: 
there were insect scavengers which fed on 
grain fungi and debris; Dermestes maculatus 
larvae burrowed into wood and Styrofoam 
insulation for pupation sites; and there were 
nine mite species. A large group of mites 
(Parasitoidea) was represented by the pre- 
daceous mite, Macrocheles muscaedom&cae 
(Marcochelidae), which feeds on fly eggs 
and larvae. Digamasellus longiusculus (Di- 
gamasellidae), also a predator, was seen in 
moderate numbers. According to Krantz 
(1970) a number of parasitoid families 
include mites that use insects for trans- 
portation (phoresy) and do not harm their 
hosts. Some of the mites found in this study 
could be both phoretic and predaceous 
depending on different fly stages of de- 
velopment. 

The predaceous beetle Tenebrlonldae, A/ph/tob/us 
laevlgatus, was found In great numbers on some 
of the study ranches. 
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With natural populations of arthro- 
pods in deep pits, it is not surprising that 
domestic fly populations were low on 
ranches 2 and 5. At ranch 5 ,  the manure 
along the walls and near the fans contained 
a moving mass of Tenebrionid beetles. Intro- 
ductions of beetles were made from ranch 5 
to ranches where predator populations were 
low (table 2). 

Denser fly populations occurred at 
ranches 1 and 6 because the ranches had low 
predator populations. Dense fly populations 
infested ranch 6 in the spring when the pit 
was cleaned and predators were removed. 
On ranch 1, a new house attracted a con- 
siderable fly population which was not 
controlled until predator-laden manure from 
a house only 50 feet away was introduced. 

A complex predator population inside 
a good “fly-tight” house, coupled with good 
manure management and water control, are 
necessary for good fly control. This was 
readily seen at ranch 4 when the air portals 
were screened and beetles introduced. The predaceous mites known to feed on fly eggs were found in abundance; most were Macmchelidae and 

Rats and mice, tunneling under the 
edge of one house allowing water and man- 
ure to seep from the pit, caused masses 
of fly larvae to develop. 

UrGodidae. 

Conclusions 
Deep pit houses can be odor and fly 

free if managed properly. The poultryman 
should: 

Design house and fan placement for 
proper air movement. 

Prevent dripping water. 
Discard dead birds and broken eggs 

in proper containers; in the pit they 
encourage fly development. 

Control rats and mice. 
Save old manure with high predator 

populations when cleaning the pit. Fail- 
ure to do this may result in several 
weeks’ delay in establishing a new pre- 
dator population. 

Do not use larvicides in the pit if 
mites and predator populations are to 
be maintained. Axtel (1968) showed 
deleterious effects of 12 insecticides on 
predaceous mite populations in poultry 
manure. If necessary, careful applica- 
tion of certain adulticides can be made 
above the pit with no effect on preda- 
tors in the manure below. 
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