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General Production Information

Relation to the Nation: 
California is the second largest table egg producing state in the U.S. providing approximately 10 percent 
of the nation’s eggs. Prior to the beginning of 1997, California was the leading egg producing state in 
the nation (table 1). 

Table 1: Top 5 Table Egg Producing States1 (Hens)

State 1994 1995 1996 1997 1998

Ohio 22,238,000 22,339,000 25,782,000 25,497,000 27,566,000

California 26,754,000 25,113,000 25,828,000 24,853,000 24,672,000

Iowa 14,588,000 17,624,000 19,723,000 20,216,000 22,404,000

Indiana 20,937,000 20,264,000 19,781,000 20,100,000 21,202,000

Pennsylvania 20,385,000 20,075,000 20,210,000 19,855,000 20,523,000

1-Source: United States Department of Agriculture

In 1998, the nearly 25 million hen layer flock produced 540 million dozen eggs. During that year, 
California imported approximately 54.4 million dozen eggs from other states.

Costs and Profits: 
Profit margins for the table egg industry in California are usually very narrow due to intense competition 
for market share. During 1998 the average farm gate value for eggs was 49.5 cents per dozen (Bell, 
1999, February) which generated $267,290,100 gross income at the farm level. Production costs were 
estimated at 46.3 cents per dozen. Taking all incomes and costs into account, the average producer’s net 
income during 1998 was 3.2 cents per dozen. The average net income per dozen for the years 1983 
through 1998 was 2.1 cents per dozen. One third of those 15 years generated losses ranging from .5 
cents to 6.7 cents per dozen.

The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



Location within the State: 
Over the past fifty years, the location of the major production within the state has moved from the 
temperate coastal regions inland toward the center of the state. This movement has primarily been a 
result of urban encroachment. Today, over 90 percent of the state’s egg production are located within six 
counties (Table 2).

Table 2: Location of California’s Table Egg Production

County Estimated Lay Flock Size (million hens)

Riverside 7.5

Stanislaus 5.0

San Bernardino 3.5

San Diego 3.5

San Joaquin 2.6

Merced 2.3

Table egg production in California is distributed among 83 ownerships who operate approximately 200 
farms collectively. We estimate there are slightly less than 500 commercially owned flocks in the state.

 

General Production Practices

Management Practices: 
Producers use a variety of management practices to maximize a flock’s performance and profitability. 
These practices include but are not limited to: breed selection, beak trimming, moving programs, 
vaccinations, lighting programs, record keeping, recycling layers, environment management, caging and 
manure management. It can generally be said that well tended flocks result in maximum profitability, 
while neglected flocks result in lower profits and increased costs

Breed and strain selection: 
Genetic companies select the breeding stock for commercial layers based on performance criteria that 
maximize profit potential and meet producer demands. Commercially available breeds and strains of 
laying hens have unique performance characteristics such as age at sexual maturity, egg size, egg 
numbers, and livability. Producers select strains that have characteristics most important to their overall 



profitability and management systems.

Beak trimming: 
Flocks sometimes exhibit various vices such as feather pecking and cannibalism. Commercial egg 
producers commonly trim the beaks of growing birds (pullets) before such vices begin. Trimming may 
be done once at a very early age (first week of age) or twice (a second permanent trimming at 6 to 12 
weeks of age). When done correctly, this provides a life-long reduction in the incidence of these 
problems and also reduces feed waste.

Moving programs: 
Moving programs are another necessary management practice requiring careful implementation. Most 
chickens are moved two to three times before they arrive at the lay house. The first move occurs at day 
of age when chicks are transported from the hatchery to the rearing farm. During the rearing period (16 
to 18 weeks) the growing pullets may be moved a second time from the brooding facility to a growing 
facility. Often these are located on the same farm. The final move occurs when the pullets are ready to 
begin laying eggs. The ready to lay pullets are transported to and placed in the lay facility. In most cases 
the lay facility is on a different farm for biosecurity and disease management purposes. 

Vaccination: 
Vaccination is an important part of disease prevention and control in the commercial egg industry. Every 
pullet farm vaccinates growing birds for a variety of disease agents during their 18-week growing 
period. The programs vary by location within the state, prior history of disease and location where the 
pullets will be placed during lay. Some vaccines are administered in mass by aerosol sprays or through 
the watering system. Others must be administered by hand to each individual bird (parenterally 
administered vaccines).

Lighting programs: 
Producers find lighting programs a useful management practice and all commercial producers use them. 
Replacement pullets are commonly reared on constant day length programs in environmentally 
controlled housing, or on decreasing day length in open-type houses. Pullet growers avoid patterns of 
increasing day length common to the spring months to prevent early sexual stimulation of the flock. 
Early sexual maturity can result in an increase in prolapse of the oviduct and the production of small 
eggs. Natural day length is augmented by artificial light in order to achieve desired day lengths. 

Lay flocks are usually boosted to at least 13 hours of light when egg production is desired with 
additional weekly increases of 15 to 30 minutes until a maximum of about 16 hours of total day length is 
reached. Light intensity is maintained at between 0.5 to 1.0-foot candles. Decreasing light intensity or 
day length is detrimental to high-sustained egg production rates. 

Record keeping: 
The practice of keeping records and monitoring the flock allows the producer to determine a flock's 
performance, cost and profitability. Daily record keeping usually includes at a minimum the number of 



eggs produced, mortality, and feed consumption. Some producers now use electronic sensing devices 
and computers to monitor the environment in the house. In addition, today many producers maintain 
records of pest populations. The state Department of Pesticide Regulation requires that all producers 
maintain records of pesticides used.

Recycling layers: 
Traditionally, layers were kept through one year of egg production and sold for meat at 18 to 20 months 
of age. By this time, egg production rates are commonly in the mid-60% range and egg interior and shell 
quality becomes very marginal. Selling a flock after one cycle of lay is economically justified during 
high egg price periods, and when replacement pullet costs are low. During periods of low profit margins 
and high pullet costs, many producers find it more economical to recycle their flocks into a second or 
even a third cycle of lay. Egg production improves after a rest period of 3 to 4 weeks, egg quality returns 
to a much higher level and the flock’s life is extended from 6 to 12 additional months. Best results 
usually require a fasting period without removing water for seven or more days. Feeding a low calcium-
low protein diet, which keeps the flock out of egg production for 4 to 5 weeks follows the fast. The day 
length is reduced throughout the resting period by manipulating artificial lighting in order to discourage 
egg production. When the flock is returned to the normal lighting program and a diet that meets the 
hen’s nutritional requirements for a high rate of egg production, egg production resumes. This type of 
program has the advantage of bringing the flock uniformly out and then back into production.

It is estimated that over 90 percent of the California table egg flocks are molted at least once in their life 
(Bell, 1999, April). A similar figure for the United States is approximately 78 percent. At any point in 
time during 1998, an average of 42 percent of the California flock was being molted or had completed a 
molt, while 26 percent of the nation’s flock was either in the process of or had completed a molt (Bell, 
1998). The high percentage for California is due mainly to the amount of multiple molting of individual 
flocks.

Environment: 
Housing a flock includes protecting it not only from weather conditions (wind, rain and temperature 
extremes), but also from natural predators. Other benefits of housing include ease of supervision of the 
flock, improved feeding, health promotion and management programs. 

Roofs are generally made of steel or aluminum and are designed to reflect away the hot summer sun. 
Insulation under the roof is commonly provided to minimize radiant heat reaching the birds from the hot 
roof and to conserve bird heat during the winter months. Some producers choose to build their houses 
with attics and a flat ceiling, while others retain an open ceiling to the roof. Variations in design of roofs, 
as well as of the entire building, result from the use of different building materials, size of house, support 
requirements for interior equipment and ventilation systems. 

Floors are commonly constructed from concrete to facilitate waste removal, accommodate equipment for 
servicing and moving birds, and enhance the producer’s ability to sanitize the building for disease 
prevention. Some facilities use a daily or weekly waste removal program to reduce odor problems and 



fly breeding. A few older farms have dirt floors. These systems usually remove manure infrequently 
(two or three times per year).

Walls may be fairly open to allow fresh air to enter, but with adjustable curtains – or houses may be 
totally enclosed for maximum control of temperatures. Since California’s climate varies by region, 
various housing types are used.

Regardless of the system, the walls must protect the flocks from cold winter winds and hot summer 
conditions. For California egg producers, this means a minimum of a plastic curtain for wind protection. 
Some houses are equipped with thermostatically controlled mechanical systems that raise and lower side 
curtains. A substantial number of houses utilize solid, insulated walls with thermostatically controlled 
mechanical ventilation for the ultimate in all-season control of environmental conditions. Mechanical 
ventilation systems are designed either as positive or negative pressure systems. Both types incorporate 
evaporative cooling during the summer months. In all cases, producers attempt to maintain house 
temperatures between 750 and 850 F. 

In recent years there has been a renewed interest in producing "free range eggs" for specialty markets. 
Free range implies that the flock is allowed outdoors for at least a part of the day. In many cases, the 
system merely provides outlets from the house to a small yard so birds can move around freely. 

Cages: 
Nearly 100 percent of the state’s layers are kept in cages. Since the 1940’s, caging has resulted in 
improved flock health, improved handling of waste, and cleaner eggs. The floors of layer cages are 
designed with sloping floors to allow the eggs to roll out for collection. Generally, layer cages house 
three to ten birds depending on the size of the cage. The cages are constructed of welded wire and may 
be suspended from trusses or supported in frames mounted to the floor. Most replacement pullets and 
layers are fed by mechanical feeding systems, although there are still a few farms that feed by hand. 
Feed and water are available to the hens 24 hours per day.

Manure Management: 
Manure management methods can be quite variable throughout the state and will depend primarily upon 
climate, the extent of urban encroachment and local ordinances. Management methods can be broadly 
classified into two main categories; frequent clean-out programs and build-up systems. In both cases, the 
methods used are designed to minimize nuisances associated with arthropod pests, dust and odor and to 
maximize the manure’s end use value.

In frequent clean-out systems, manure is removed every two weeks or less. In some cases every two to 
three days depending upon the system. Frequent clean-out systems can be further subdivided into dry 
and liquid systems. Dry systems are much more common in California than liquid systems.

Manure that is frequently removed in dry systems is either directly applied to the land as a fertilizer, 
composted, stock piled and then sold, or is further dried usually by spreading it thin (two to three inches) 



over a drying pad. About one acre per 50,000 hens is required to thin bed dry manure. Approximately 84 
percent of California’s manure is managed using dry manure systems compared with 75 percent for the 
nation as a whole (Bell, 1993).

The frequency of manure removal is dependent upon the equipment used, the climate and the 
predominant species of fly being controlled. Mechanical belt removal systems usually require manure 
removal at least every four days because of the accumulating weight from the manure on the belt. 
Otherwise, the frequency of removal is based upon weather conditions and the species of fly being 
controlled. Manure removal frequency for the purpose of fly control must be on average every 10 to 12 
days for Musca domestica control and every 4 to 6 days for Fannia canicularis control.

Liquid manure systems are being used by less than 15 percent of the industry in California. Manure may 
be liquefied to control fly breeding, to facilitate clean out under cages, and to reduce labor. Holding 
ponds or tanks are used for short and long term storage.

Build-up systems are used to allow manure to accumulate in the poultry house for extended periods of 
time. Build-up systems are commonly used on farms located in regions that can take advantage of 
climatic conditions that favor rapid in-house drying of manure. Farms utilizing build-up systems 
typically allow the manure to accumulate under the cage row for several months or more in single story 
houses to a year or more in high-rise houses (two-story). Through the use of natural or mechanical 
ventilation, the manure is allowed to dry into cone-shaped piles within the house. These systems rely on 
a combination of maintaining low adult fly populations, increasing the biological activity of fly 
predators and parasites, and ventilation to enhance manure drying to discourage fly oviposition and 
prevent the emergence of adult flies. Manure is eventually removed from the house at a time compatible 
with prevailing weather conditions and disposal opportunities. A 4 to 8 inch pad of dry manure may 
sometimes be left under the cage rows to encourage drying and coning of subsequent droppings. 
Following removal from the house, the manure is composted, stockpiled, or removed immediately for 
use as fertilizer.

 

 

 

Insect Pests

The main arthropod pests on table egg farms throughout the state include: house fly (Musca domestica), 
little house fly (Fannia canicularis), northern fowl mites (Ornithonyssus sylviarum), feather louse 
(Menopon gallinae) and the darkling beetle or lesser mealworm (Alphitobius diaperinus). Of these, flies 
and mites pose the greatest economic concern.



 

Flies

Both flies, M. domestica and F. canicularis are considered important nuisance pests for California's table 
egg industry. In addition to being pests, flies are potential health threats. In most cases throughout 
California, county governments enforce local ordinances that require the control of fly breeding on 
poultry farms.

Integrated programs that reduce conditions that attract flies and that encourage breeding and 
development achieve control. In nearly all cases producers integrate at least two of the following control 
systems: cultural, biological and chemical. Cultural control is primarily manure management and has 
been discussed earlier. Most producers that use build-up manure systems try to encourage the beneficial 
insect complex that includes Ophyra leucostoma, Muscina stabulans, Carcinops pumilio, Gnathoncus 
nanus, Philonthus sordidus, and various anthocorids, predaceous mites, and earwigs (Legner et al. 
1973). Nearly all producers use poison baits, which are many times required by local health departments.

A recent pilot survey of the industry demonstrates the wide variety of chemicals and other methods used 
by the industry to control flies (Hinkle et al. 1998). All chemicals listed in Table 3 are applied as 
premise sprays or sprayed directly on the manure. Sprays are applied in a way that prevents egg and feed 
contamination.

Table 3: Fly control methods used in Northern and Southern California

Method South (%) North (%) Combined (%)

Chemical    

methomyl bait 100 100 100

dibrom 82 38 68

permethrin 47 50 48

pyrethrum 24 38 28

tetrachlorvinphos/ 
dichlorvinphos

24 38 28

cyromazine 29 13 24



dimethoate 18 0 12

cyfluthrin 6 20 8

Mechanical    

fly traps 65 38 56

fly tape 24 25 24

zappers 18 38 24

Biological/Cultural    

weekly cleanout 29 0 20

parasitoids 24 25 24

manure tilling 12 0 8

Average annual numbers of insecticide applications for fly control were 48 (range 2-200) in southern 
California and 34 (range 10-120) in northern California. Differences in insecticide use between regions 
may be due to the extent of urban encroachment and climatic differences between regions.

The majority of egg producers monitor fly populations on their farms Table 4. (Hinkle et al. 1998). This 
is done in a variety of ways including using sticky tapes, bait stations, resting counts, checking manure 
for immature stages and by generally observing adult populations.

Table 4: Criteria for fly control treatment decisions

Criteria South (%) North (%) Statewide (%)

Monitoring population 82 88 84

Personal discomfort 41 50 44

Treatment schedule 29 50 36

Animal discomfort 41 12 32



Neighbor complaints 18 0 12

 

Northern Fowl Mite

Northern fowl mite is an economically important pest primarily due to the amount of effort the industry 
expends for control. Studies of the effect of this ectoparasite on productive efficiency of the laying hen 
are inconsistent. Most producers feel production may be affected but usually they treat the birds when 
workers complain of mites irritating their skin. Northern fowl mites are controlled by the use of good 
biosecurity and chemical control methods. Biosecurity methods include excluding wild birds that can 
carry the ectoparasite into poultry houses and cleaning and disinfecting houses and equipment between 
flocks. The only practical chemical control method is to deliver a high-pressure spray to the vent area of 
the birds. Because young birds and recently molted hens are heavily feathered, even this method is not 
completely effective. 

There are four pesticides registered in California for the control of northern fowl mite. The frequency of 
their use is given in table 5 (Hinkle et al. 1998).

Table 5: Acaricides used to control northern fowl mite on table egg producing chickens in southern 
California (Hinkle et al., 1998)

Acaricide Farm Use (percent)

tetrachlorvinphos/dichlorvinphos 59

carbaryl 24

permethrin 24

malathion 18

Southern California producers treated their birds for northern fowl mite 2 to 3 times per year (average 
1.7); each treatment usually involved two applications one to two weeks apart. No data are available for 
northern California, however reports from northern producers suggest the mite is a significant pest in 
that region as well.

 

Darkling beetle



Darkling beetle can be a significant structural pest because they tunnel into wooden members to form 
pupation chambers. In addition, they can tunnel into Styrofoam insulation. Wild birds in search of the 
beetle and its larva many times will peck away at the insulation and destroy it. Some producers feel that 
the beetle is beneficial to fly control because of its tunneling activity through the manure, which they 
believe aids in manure drying. The beetle has been shown to vector certain avian disease agents such as 
Eschericia coli, Salmonella typhimurium and the Infectious Bursal Disease virus. Its importance as a 
vector of avian disease in the commercial egg industry is not known.

The only treatment reported in a 1998 industry survey for control of the beetle was the use of cyfluthrin 
to treat depopulated houses between flocks (Hinkle et al., 1998).

 

 

Diseases

Pathogens: 
Pathogens that are most important to the table egg industry in California include bacteria, mycoplasmas 
and viruses. The diseases of greatest importance and that are vaccinated for are given in table 11.

Table 11: Important diseases to the California table egg industry

Disease Causative agent

Marek’s virus

Infectious bronchitis virus

Newcastle virus

Laryngotracheitis virus

Fowl pox virus

Avian encephalomyelitis virus

Mycoplasms gallinarum mycoplasma



Infectious choryza bacteria

Infectious bursal disease virus

Disease Control: 
The combination of a vaccination program and strict biosecurity on the farm comprise the disease 
prevention programs used by the California egg industry. Vaccination programs are usually administered 
during the growing period of pullets between hatch and 18 weeks. Reducing pathogens on the farm is a 
very important part of biosecurity programs in the table egg industry. Most farms have strict policies 
regarding visitors coming onto the farm. 

Cleaning and disinfection is also an important component of disease prevention. In particular, cleaning 
poultry houses and equipment between flocks is very important to break the chain of disease 
transmission between older and young flocks. Houses are usually thoroughly dry cleaned, washed down 
and disinfected prior to placement of the succeeding flock. Table 12 lists the disinfectants most 
commonly used on egg and pullet farms (Hinkle et al., 1998).

Table 12: Disinfectants and sanitizers used by California caged layer producers

Disinfectant Use (%)

One Stroke Environ 24

Germex 16

DC&R 12

Iodine 12

Environ 12

Tofek 8

Chlorine 8

Quaternary ammonia 8

BioSentry 4

Tektrol 4



X-185 4

Formaldehyde 4

Glutaraldehyde 4

 

 

Weeds

Weed control is important on poultry farms. If left unchecked they can interfere with house ventilation, 
become fire hazards, and provide harborage and habitat for rodents, flies and mosquitoes. Weed 
management is most typically achieved by mechanical methods (mowing or disking), although some 
herbicides are used (Table 9).

Table 9: Herbicides used on caged layer operations in California (Hinkle et al., 1998)

Herbicide North South Statewide

Glyphosate 88 71 76

Oxyfluorfen 62 0 20

Simazine 26 6 12

Bromacil+Diuron 0 6 4

Sulfometuron-methyl 0 6 4

Diuron 0 6 4

Table 10: Extent of mechanical weed control practices weeds by the table egg industry. (Hinkle et al., 
1998)

Method North (%) South (%) Statewide (%)



Mowing 100 82 88

Tilling 50 47 48

Disking 0 18 12

 

 

Vertebrate Pests

Vertebrate pests are considered less serious and easier to control by egg producers and include mice 
(Mus musculus), rats (Rattus norvegicus and Rattus rattus), squirrels (Spermophilus beecheyi), and wild 
birds. Recently, egg producers have become increasingly concerned with mice and rats on their farms in 
their effort to exclude Salmonella sp. from their flocks. Rodents can be particularly destructive on 
poultry farms because they not only can spread disease, but also manage to eat and contaminate large 
quantities of feed and cause damage with their gnawing and burrowing activity. 

Control and monitoring is achieved using a combination of exclusion techniques, glue boards, traps and 
baits.

Rodenticides that are used by the industry are listed in Table 6 (Hinkle et al., 1998).

Table 6: Rodenticides used on northern and southern California farms

Rodenticide North (%) South (%) Statewide (%)

Bromadiolone 75 47 52

Diphacinone 38 35 36

Brodifacoum 38 0 12

Chlorophacinone 13 12 12

Cholecalciferol 25 0 8

Unspec. Anticoagulant 0 12 8



Table 7 lists the control strategies used by the industry (Hinkle et al., 1998).

Table 7: Control strategies used in California against rodents

Strategy North (%) South (%) Statewide (%)

Weed control 59 75 64

Live trap 47 50 48

Tin cats 24 0 16

domestic cats 24 0 16

Snap traps 12 0 8

Shotguns 12 0 8

Pellet guns 6 0 4

harborage control 6 0 4

Flooding 6 0 4

Glueboards 6 0 4

Gas cartridge 0 13 4

 

Squirrels: 
Squirrels tunnel and burrow beneath poultry structures, and damage structural integrity. Additionally, 
they can carry fleas that harbor human disease agents such as Yersinia pestis (Davis, 1997). The most 
common squirrel control methods used by the industry are weed control, live trapping, flooding burrows 
and shooting (Hinkle et al., 1998).

Wild birds: 
Wild birds pose a direct threat to poultry flock health because they can carry many of the disease agents 
that commercial flocks are susceptible to. They may also be important agents in inter-flock disease 
transmission. Probably one of the main sources of northern fowl mite in commercial flocks is wild birds. 
In an industry survey, it was found that the industry attempts to control wild birds by using exclusion 



techniques only (Hinkle et al., 1998). None of the industry respondents said they used any of the 
avicides available in California or bird repellents. The methods that are used are listed in table 8.

Table 8: Methods used to prevent wild bird entry into poultry houses

Method North (%) South (%) Statewide (%)

Do nothing 63 41 48

Bird Netting 25 29 28

Closed houses 13 29 24

pellet gun 0 6 4

Live Traps 0 6 4
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