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The West Coast United Egg Producers wishes to submit comments in response to the Egg
Safety Action Plan following the public meeting held on April 6, 2000 in Sacramento
California.

Reducing food illness is an admirable goal. It is one the egg industry shares to assure
consumers the safest food supply in the world. Egg producers employ many management
practices on a daily basis which seek to minimize the introduction of bacteria into the
food supply. The California Egg Quality Assurance Plan (CEQAP) identifies those
practices and gives farmers credit for what they do on an everyday basis that lessens the
chance of producing an Se contaminated egg. The proposed Egg Safety Action Plan
incorporates many of the same components as the CEQAP, such as using Salmonella
enteritidis (Se) free chicks, providing Se free feed, farm sanitation and biosecurity
practices. We differ in testing for Se. Since it’s impossible to test your way to safety, we
believe one test at the end of the production cycle presents an overall view on the success
of the quality assurance plan. If the environment is positive, we encourage producers to
conduct an intensive cleaning and disinfection program and to review their records to
verify how the organism could have entered the farm. Many of these points were made
during the public meeting; therefore we will not attempt to duplicate them here.

We believe the far-reaching goal of eliminating Se from farm environments is flawed.
It’s far too easy for regulators to simply write a rule declaring that bacteria be regulated
off a premises. It’s another to actually carry out that goal on a daily basis. The
government is now attempting to enforce an unreasonable goal on the backs of 700 egg
producers when the science tells us otherwise. The political goal of assuring 100 percent
risk free food does not correlate with the scientific knowledge and real life experiences.
Meaning, government cannot regulate bacteria off the planet because someone in
Washington deems it politically correct. Bacteria have been on this plant before
mankind. It’s unrealistic to think that instituting a rule now will somehow make it go
away. In-shell pasteurization is a lofty goal and as of yet, an unproven and expensive
proposition.

We are enclosing a published paper “The Dillon Beach Project, A Five Year
Epidemiological Study of Naturally Occurring Salmonella Infection in Turkeys and Their
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Environment* to support the fact that Salmonella cannot be kept off a farm premises.
This was a 5-year joint project between the federal/state government and industry.
Although there was extensive testing, the farm was eventually invaded by Salmonella. If
the FDA and FSIS now believe they have the means to keep bacteria off a farm we invite
them to demonstrate that process first under real life conditions. To enforce a regulatory
program and expect the impossible from egg producers is not only unfair and costly, it is
a gross misuse of regulatory power.

The government is overlooking the fact that Se food illnesses have been decreasing in
recent years in absence of a mandatory regulatory program. The industry has initiated
voluntary quality assurance programs that have been successful. The government should
encourage a wider adoption of these programs because they are more effective and
versatile. Voluntary programs can be readily changed as new information is learned.
Government mandated programs take long periods of time to change because of
regulatory red tape. Why not empower egg producers to continue to do what they have
been successful in accomplishing?

The government should play a greater role in regulating the food handler side of the farm
to table continuum since this area represents the greatest risk in the perpetuation of food
illnesses. Cross contamination, poor sanitation and inadequate cooking procedures are
always cited as the cause in food illness cases. Therefore, government would better serve
consumers if it addressed education and certification at the food handler level. Since
there is little known on the ecology of the Se, we recommend that research be conducted
before any regulation is put in place. The research should include the correlation
between environmental tests and Se infection in eggs; are eggs infected inside the shell or
are they found on the shell surface and introduced when they are cracked and prepared?

Finally, the risk of becoming ill from an Se infected egg pales when compared to risks
from other daily life activities. In the CDC Morbidity and Mortality Weekly Report
(MMWR), February 4, 2000 Vol. 49, No. 4, page 91, titled National Child Passenger
Safety Week — February 13-19, 2000, the article states that in 1998 there were 1,772
deaths of children aged 15 years or younger and 274,000 injured while riding in a motor
vehicle in the United States. This statistic far exceeds the number of people who died
from eating Se contaminated meals, which is reported in the same MMWR report. If the
Clinton Administration is so concerned about saving lives, it can accomplish so much
more by banning automobiles!

The West Coast United Egg Producers is a regional Capper-Volstead farmer cooperative
trade association. Our membership is comprised of bonafide egg producers in California,
Utah, Arizona and New Mexico. We are a regional office of the national United Egg
Producers organization. Our member farmers control or contract approximately 90
percent of the egg production in the Western region.

We look forwarded to working with your department in making the Egg Safety Action
Plan a success. However, common sense needs to be incorporated if the plan is to meet
its goal.

Sinterely,

avid J. Goldenberg W

anager



Reprinted from Avian Diseases, Vol 21, No. 2, April-Juie, 1977

The Dillon Beach Project -—
A Five-Year Epidemiological Study
of Naturally Occurring Salmonella Infection
in Turkeys and Their Environment

B. C. Zecha,* B. H, McCapes,” Wi 3. Dungan,”
R. J. Holte,> W. W. Worcester,” and J. E. Williams®

Received 1 November 1976

SUMMARY

A S-year epidemiological study of naturally occurring salmonel-
la infection in 2 basic strains of turkeys and their environment was
completed. Multiple generations of these turkeys, free from salmon-
ella infection, were raised on a new commerciali breeding rauch
(the Dilton. Beach Ranch) in California during a 3Lg-year period.
Eight salmonella serotypes eventually gained access to the ranch.
Egg transmission and prior contamination of the premises were
ruled out as the source of these infections. The most Jikely means
of their infroduction was physieal transport into the ranch by con-
taminuted feed, personnel, and/or equipment. Several scrotypes
of salmonella were isalated from pelleted feed delivered to
the ranch, demonstrating its role in introducing infection.

The low isolation rate from feed samples and environmental
samples taken from many buildings indicates the need for intcn-
sive sampling as a reliable indicater of infection, The most severc
and consistently detected infection occurred in voung birds grown
in forced-air-veatilated buildings,

A total of 17858 bacteriological cultures representing about
102,756 environmental, feed, and bird samples, and 93,930 sero-
logical tests an 46,977 serum samples, were run during the study.

*Veterinary Services. USDA, APHIS, Veterinary Services, Roomnn 237,
2490 West 26th Ave., Denver, Colorado 80211,

"Mepartment of Epidemwiclogy and Preventive Medicine, Schoel of Vet-
erinary Medicine, Universily of California, Davis, California 95616,

“Veterinury Depariment, Nicholas Turkey Breeding Farms, P.O. Box Y,
Sunuvma, California.

"Bureau of Animal Health, California Department of Agriculture, 1220
N Sireet, SQacramento, California.

EVeterinary Laboratory Services, California Department of Agriculture,
1220 N Sireet, Sacramentn, California.

FSoutheast Poultry Research Laboratory, USDA, ARS, 834 Coliege Sta-
tion Drive, Athens, Georgia 306D1.
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142 ‘ - Zecha et al,

) INTRODUCTION

Salmonella infection and contamination of demestic animals
and their products is important for economic and public-health
reasons. Present and past efforts to control salmonells infeetion
in turkeys has been directed largely toward preventing cliunieal
illness in poults during the initial weeks of life. Control measures
ugsed effectively to prevent such illness inelude: 1) hatching-egg
sanilation and therapy; 2) elimination of parent stock infected
with specific serotypes; 3) premises sanitation; and 4) poult
therapy. Salmonella infection, however, remains prevalent in tur-
key populations in spite of much reduction in clinical illness,

The public-health significance of salimonella infection in our
domestic meat animals iz of major societal concern. Means of pre-
venting human salmonellosiz {rom meat and poultry sources are
being actively sought (1,3). A major slep toward that end would be
elimination of salmonella from populations of the major food ami-
mals,
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Fig. 1. Diagram of Dillon's Beach ranch by production area.
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There are significant obstacles to the eradication of salmonel-
ta from livestock and poultry populations. Studies have shown that
at least 7 abilities of the salmonella organism present formidable
obstacles to their eradication from pouliry populations: 1) their
ability to remain viable in the environment for long periods; 2)
their wide host range; and 3} their ability to be egg-transmitted by
both ovarian and shell contamination (4,5,6,7,9,10,11,13,14,15).

Fradication of salmonella infection from domestic turkeys in
the United States would require the elimination of infected flocks
and all means of transmission of the organism to turkeys. The
abifity 1o produce hatching eggs from salmonella-free primary and
cammercial breeding flocks would be a valuable step toward
eradication, This b-year sgtudy was undertaken to determine
whether 2 closed basic straing of turkeys introduced and main-
{ained on a new primary breeding facility in California could be
matntained free from salmonella infection under the commer¢ial
management system utilized. Intensive periodic surveillance of 6
successive gencrations of turkeys and their environment by bac-
teriologic and serolagic testing procedures was utilized to estalb-
lish a profile of salmonella activity.

MATERIALS AND METHODS

Duration of study. The study began in Apri]l 1969 and term-
inated in March 1974,

Rench production facililies. The ranch selected for the study is
at Dillon Beach, California, about 60 miles noxth of San Francisco
on the Pacific Coasl. Turkeys had not been raised on the premises
before the study. The land had been used for a small bovine dairy.
The facilities were divided into 3 major preduction areas as fol-
lows (See Fig. 1):

1} Brooder mrower aree. Twelve houses were utilized for
brooding and growing 1600 hens and 1200 males each, and holding
selected breeders until time of lighting. Four of these houses {pos.
9, 10, 11, 12) can be used for light-control purposes and had forced-
air ventilation. Touses 9 and 10 have a combination foreced-air
exhaust and intake system im addition to naiural ventilation.
IHouses 11 and 12 are closed and have baffled exhaust fans op-
posite baffled aiv-intake openings. The others had natural side-
curtain ventilation. Construction was of wood, with screened walls,
plastic curtains, sheel-metal roof, and dirt floors.

2) Breeder avea. Two pure-line breeder houses were used {o
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144 Zec'ha et al. Dillon Beach Preject 145
HL - house 1800 hiens each for multiplication and export of the basic

turkey strains under development on the ranch. Each house had 8
breeder pens, 4 on each side, separated by a center aisle and 4
broody pens. Nests were located along the aisle. Two pedigree
breeder buildings housed about 500 pedigree hens and 225 loms
each. Each had 36 pedigreed-hen pens, 18 on a side separaled by
an 8-ft center aisle. Each pen, housing wp to 15 hens, had 5 trap
nests. Broody cages were suspended from the walls. Tom pens
in each building were separated from the hen area by a main-
tenance and storage area in the center of the building. Each build-
ing had 36 pedigreed-tom pens holding 2 toms each, and 3 pure-
line tom pens holding up to 80 birds each. The tom area can be
darkened for light control. The aisles and floor area nnder the
broody pens and the center maintenance floor area were concrete.
Al pure-line and pedigree breeder houses were bird-proof, with
wooden wall, sheet-metal roof, and dirt floors in the pens.

An egg house was nsed to grade, clean, and sanitize hatching
eggs from all breeder units. It consisted of a cleaning-grading
room, a packing rooin, and a storage room. A pass-through Fumi-
i gation cabinet was located in the wall between the grading and
i =L packing rooms. Construction swas wood walls, with sheet-mecial
roof and concrete Tloors.

3) Hateliery area. The hatchery building consisted of an egy
. holding and packing room, an incubation rcom, and a hatching
H room. An outside concrete platform was vsed for equipment sani-
i {ation. Construction was of sheet-metal roof, concrete walls, and
1 L T ' floors. Two Robhins incubators (H-32 converted to 1-26) and two
Rebbins H-10 hatchers were used.

Ranch-entrance sanitary fadlities., A wood building with con-
crete floor at the ranch entrance was used to store clean overulls
and rubker boots for personnel entering the premises. Facilities
were present for boot disinfection. A garden-type spraver and
attached hose was used for sanitation of vehicle tires. An enclosed
: wooden platform was located at the entrance for storage of all
3 dead turkeys for daily pickup.

Turkeys. Two primary strains (A and B) of larpe Broad-
Breasted White turkeys populated the ranch during this study.
Both strains had heen bred for many generations on premises in
other states, were imported into California in the form of halch-
ing eggs, and were placed at the Dillon Beach ranch az day-old
poults.
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146 Zecha et al.

Strain A eggs were imported twice from 2 ranch in Oregon.
The 1st eggs were incubated and hatched at the Nicholas hatehery
in Sonoma, California, and were placed at Dillon Beach at 1 day
of age in June, 1968. The 2nd egg importalion in 1969 and ail
Strain A eggs thereafter were incubated and hatched at Dillon
Beach. The Oregon flocks producing the egrs were negative to
S. typhimurtum and S, pullorum serum tube agglutination tesls.
Prior generations of breeders on those premises had the following
history of salmonella infection: 1966, S. worthéngton,; 1967, S. san
diego; 1968, S. infuentie, Except for the 1st Dillon Beach gen-
eration, about 20,000 poults of thig strain were hatched each yvear
and grown on the ranch. Abeut 5,000 of the females and 500 of the
males were retained as pure-line and pedigree breeders each year.
The remainder were marketed as meat. Abont 34,000 epgs were
set each season {o produce the next yeai’s haich. First-year num-
bers were about balf as many. During the 1-year interval between
placement of the 12t poults on the ranch and the start of the study,
salmonella surveillance on the ranch was carried out by Nieholas
Turkey Breeding Farms, and no evidence of infection was noled.
Test samplings were made of envirotunental swabs, halchery
debris, dead embryos and cull poults, Lirds dyving early in life,
and serologic testing of all selected breeders for S. pullorwm and
S. typhintrium.

Strain B egygs were imported once from 1 ranch in Wisconsin,
and were hatched at Dillon Beach in May, 1970, Litter samples ob-
tained in the spring of 1870 from the Wisconsin environment of
the breeder flock producing these egpgs weve negative for salmonel-
la, a3 were S. pullorwm and S, typhinuuium serolopy tesls of all
these breeders prior to egg production. Previous generations of
Ureeders on these premises had a history of S. feidleberg, S st
pard, and S. cvhester. About 2300 poults were hatched from this
strain in each of the 2 generations on the Dillon Beach ranch.
About 300 females and 40 males were retained as pure-tine breed-
ers in 1971, and 576 femaleg in 1972. Strain B was removed from
the ranch in early 1972 following isclation of S. fyphirnurivm var.
copenfiagen.

Dillon Betsch ranch vtilizafion and produciion schedule (see Fig. 2).
Hens and toms selected from the Strain A ranch popula-
tion and placed in the pedigree pens represented the outstanding
individuals of this primary strain. The pedigree hens produced
egps from February to early September. Many of these eggs were

Dillon Beach Project 147

used to repopulate the ranch in the following year. They were in-
cubated in the ranch hatchery in 6 or 7 hatches at 2-week intervals
from May to early August.

Each hatch was started and grown in 1 or 2 brooder-grower
buildings from June to the follawing March. The ouistanding birds
of each halch were selected for placement in the pedigree breeder
pens for the following year's vepopulation. Additional hens of
exceptional guality were gselected for egg preduction in the pure-
line houses. Eggs from these hens, produced during the same
breeder period, were shipped away from the ranch and used to
mulliply the basic strains being dewveloped. Birds not selected for
breeders were marketed as meat. All breeders were markeled at
the end of each breeder season.

Strain B breeders were not placed in the pedigree houses the
first generation. The Strain B breeder period, hatchery period,
and brooder-grower periods were 1 month in advance of Strain A.
All of Strain B was removed from the ranch following the official
blood test in early 1972

Husbandry and sanitary procedures. These were considered rep-
resentative of commercial practices at the time. Personnel enfer-
ing the vanch were instructed to put on clean overalis and rubber
buots at the entrance. Boots of personnel and tires of vehicles
entering the ranch were disinfected with 2 chlorinated phenolic or
a formalin solution., Each farm building had boot-disinfectant pans
at the entrance. Traffie between the major production areas was
limited as much as possible.

Following o season’s use, each building was cleaned and dis-
infeeted. Walls, ceilings, floors, nests, and equipment were washed
and sanitized by a quafermary ammonium golution. Disinfectivn
following 2anitizing in 1968-70 waa with 1 gallon of 46.7%% cresvlic
acid per 400 pallons of diezel Tuel, in 1971 with a chigrinated
phenolic solution: in 19721973 with 1 gallon of 2 2.7% formelin
solution per 15-20 square feet of floor space (12). Clean pine
shavinga were replaced each season.

Eggs were fumigaled with formaldehyde gas shortly afler
being laid, at the time of incubation, and at transfer time. Bggs
in 1973 were treated prior to incubation by the temperature-dif-
ferential method of egg dipping in a solution of 3000 ppm tylan
tarirate, 1000 ppm gentamicin sulfate, and 500 ppm quaternary
amimonium compound.
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148 Zecha et al.
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Al day-old poults were injected subcutaneo

of streptomycin and 2000 YU of penicillin. Tylan tartrate was
added to the drinking svater for the 1st 10 days in the 1973 and
1974 hatehes. A coccidiostat was fed during the brooder-grower
period.
Feed during this siudy was provided by three different com-
mercial mills. Mill no. 1 produced the feed from May 1968 through
September 1972; Mill no. 2 from October 1972 through May 1973;

™ P v 7,
and BMill no. 3 from June 1972 on. Animal by-preducts were

utilized as a protein source in Mill no. 1 and 2, whereas only
plant-origin protein was utilized in the manufacture of turkey
feed in Mill no. 3. All feed was pelleted. The pelleting process
the mills nsed was chosen to provide the desired physical proper-
ties. Bacteriological guality was not considered separately, Start-
ing rations were crumbled following pelleting.

The Dillon Beach ranch was several miles from the closest

poullry operation. Wild birds, rabbits, small rodents, deer, and

reptiles frequented the property. Spo:ad!c attempts were made
to control the redents and birds.

Sampling specimens and praocedures. 1) Laf.trzr sempling. A total
of 24,812 samples placed in 5496 composite samples were obtained
for bacteriologic examination. A iarge sterilized mixing spoon was
used to place litter samples in sterile Whirl-Pac or other types of
plastic bags. After mixing in the laboratory, 10 g from each com-
posite sample were cultured.

Pedigree hen and tom pens and nest units were sampled at
the 41h and 16th weeks of egg produciion aud just after the breed-

ers had been removed. Five gpoonfuls made up each composite

ers had been rem oonfuls made up each
hen-pen and pure-line tom-pen sample, and 2 spoonfuls made up
each pedigree-tom-pen composgite samples. One spoonfui was taken
{from each nest.

Pure-line hen ppm were samples at the #th week of production
and shortly after the breeders were removed. Litter sampling was
by ihe same procedure used in the brooder-grower houses.

Brooder-grower houses were sampled in 1970, 1971, and 1972
¢ the 4th, 12th, and 18-20th weeks of life. The floor area in each

e Wil BTy A &Ry R AOTTERSAER ek O1 111

house was divided into 8 X 10-ft grids, and a composite sample
of 5 spoonfuls per grid was obtained. In 1973 and 1974, sampies
were obtained at the 2nd, 10th, and 1Bth weeks of life. A com-

posite sample of 5 spoonfuls of litter acresy the width of the housc
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mental swabs only were taken in 1969,
2) Environmental swabs. About 4 325 samples placed in 866

composite 3amples were obtained for culture. Samnlex were taken
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with cotton-tipped applicators mmstened w:th Selenite Brilliant
Green (SBG) broth. Five or fewer were pooled in one composiie
sample in slerile culture tubes, SBG broth was added at the lab-

oratory. Areas swabbed included ledges, ventilation fans, window-

roouings. ha

41,
111
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sereens, di CPPIgs, 0 LCluu;, SFwipinens, Wais, ana 1i001s.

32) Nonwicble incubeted eggs. Samples from 8,025 nonviable
eggs incubabed for 10 to 21 days were placed in 635 composile
samples for culbure. Fifteen or more eggs were pooled per com-
pogite sample. After shell disinfection, a hole was drilled through
the shell and 2 ml of fluid wasg removed for culture.

4} Dead embryos and cull poulis. A total of 1,890 dead em-
bryos and 2,776 cull poults were examined. A swab of yolk and a
portion of the liver were obtained from each and placed in 9
composite samples.

5} Hofcher debris. A total of 163 composite samples of fluff,

and egy shells were taken with tongue depressors from trays,

nd egy shell ere taken with tongue depressors from tray
around the fan, and fronm the hatcher floor. Samples were p!aced
in Whitl-Pac bags. After mixing, 10 grams from each sample was
cultared in 100 ml of SBG broth.

6) Sexing debris. A total of 28 composite samples were ob-

)
03
[5X]

7 Birds experiencing ewrly deaths. Cultured in the same man-

ner as cull poults were 971 dead poulfs,
L) Adudi birde, A total of 882 macirpintestingl

and renvrodue
Adade otal of Zasiroinie ngd

and reproduc-
{ive traets were obtained at {ime of processing, placed in indi-
vidual plastic bags. cooled, and returned to the laboratory. Arcas
cultured by sterile zwabd were the cloaca, reclum, ileacecal junc-
tion, magnum, isthmaus, uterus, and vagina.

2y Feed sasnples. A total of 2252 samples were cultured. One
sample of feed per ton of a delivery lot wasq collected in 18-ounce
sterile Whirl-Pac bags. Ten grams from each sample was added to
100 ml of SBBG broth for culture. Im 1989, 1970, 1971, and 1972

100 m! o1l on culfure. 11 1363, ana 197

the samples were obtained as the feed was augered into the rauch
feed bing. In 1973 and 1974, samples were obtained at the mill as
the feed was aurgered into the delivery truck.
19) Clovcal swabs. A total of 54,380 swabs were pooled in
fo

v culture. Cottoun-Hy anolicators e
i Cunure. CHeolu-iip appicators were
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150 Zechs et al Dillon Beach Project ) 151
utilized and placed in sterile tubes for tranaport to the labora-
§ ::lg TR REE G ¥ tory where 30 ml of SBC was added.
: al & a J 17) Serum samples. A total of 46,977 serum samples were ob-
§ g 1 tained, and 93,930 serologic tests gerfo_rmed as d.escl_'ibed l?;alow.el
B HE ? < v Testing procedures. 1)} Baclericlogical e:w,mumtwu: 'Dx co‘ i:::h—
g 3 BT A t ' enite brilliant-green (SBG) was used as tl}e se}ectne enrich-
= 2 - ment medium for all specimens cultured for isolation of salmon-
ﬁ % ella. Enrichment broth cultures were incubated at 37 C for 18_—24
- ; §loe " - hours. A minimum of 3 suspect colonies were tram?ferred to Difco
?f g Eg T S S 4 T o ! triple sugar-iron-agar (TS1A) slants and tryptonic brotl'l. Slants
2 B B showing typical salmonella reactions were tested biochemlcall}: by
i g, E inoculating 0.5 ml of the 24-hour tx:yptone breth culture to dulcxt?f,
-g"'?f = g 6 o salicin, malonate, and urease anfl ‘mcubated at ?7 ¢ for 48 hours.
%S E >§ 0% 0% DN N Salmonella serotypeg were identified by the Spmer«Ed-ward‘s tecltl-
%g 51 ) nique. Representative 1sol§tes were sent for confirmation to
B2 : USDA’s National Animal Digease Center, Ames, lowa.
5': ‘?i :>§ e vy o om A total of 17,858 samples were cultured. o
S3 g 7Ep v v I+ tHer e A+ 2) Serological testing. The standard tube agglutination test as
§'§ i z £ described in the National Poultry lrnpro_vement Pla}n (2) Y»*as
?5 % § “ \E;E}f utilized for S. pullorum and S. typhkimurium employing sep‘axate
E: E Hd 31 Tt §§:’<Z antigens. Each sclected breeder serum was tested for these infec-
L 5 T l :s“‘i tions each season. A total of 51,282 tesls were performed at tl.xe
;‘é H i California State Livesiock and Poultry Pathology Laloralory in
55 (% g Petalima, California.
5:_‘ FlO(RE e o Tt - Micr(’)agglutination and microantiglobulin tests for salmonella
EE E = ég:f utilizing group B, C, and D antigens were also performed at the
& g 5525 USDA Southeast Poultry Research Laboratory, A‘thens, Geox:g)a,
‘3'2 3 ::f,:, and the Petaluma Laboratory according to techniques descr.lbed
i3 ~g IR by Williams and Whittemore (2,16). Sera from all 1972 Strain B
‘E:‘ " ¢ breeders and 1973 Strain A pedigree breeders were tesled by these
g ¢ { methods. ' . ‘ o
ég - a e 8 g i A ftotal of 38,874 microantiglobulin an(_l microagglatination
gﬂ <& S= § W E & D‘E % ¢ tests were performed on sera from 1973 Strain A bro‘m‘ler-gro‘\ver
Ea“ g2 ‘33‘3 >3 5323 _& %é’é%% < birds at &, 12, and 18 weeks of age. Twenty-four additional birds
&g Peliny il i, §oef2 4 : were tested at 24 weeks.
8 gE|mgbs 2 & 2875 52 g 4.880 5|
s 8| pads §?€§§‘§'§§ rigodid st FIEE RESULTS
£ B §5E§ %Eaﬁé’séﬁ goiaRAL 3| i ol 1 lla isolations and serotypes identi-
S &3 O Goae 5 &l E3% Table 1 summartizes sa m.one a isolalions a : ¥ 0
:. i A g.-,:. e P 3! gy fied during the study according to turkey strain and generstion,
s a

calendar year, production peried, and specimen type. Table 2 sum-
marizes the rate of recovery of salmonellae by serotype in each
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Table 2. Rate of rccovery of salmonella by serotype in each specimen type from which isolations were made

during a calendar period of any generation of strain A or B
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specimen type from which isolations were made during the
calendar period of any generation,

The first ranch isolation was S, tennessee, from brooder-
grower feed in December, 1970, 31 months affer the ranch was
populated. This isolation was not aggociated with prior or sub-
sequent bird infection (Table 1). No bacteriologic or serologic evi-
dence of bird-associated salmonella infection was obtained during
the 314 years that the Dillon Beach ranch was in operation. This
included 8 successive generations and the brooder-grower period
of the 4th generation of Strain A turkevs and the Ist generation
and the brooder-grower period of the 2nd generation of Strain B
taken (Table 1).

The first salmonella isolation from turkeys on the Dillon
Beach ranch was in 2ad-generation Strain B breeders in January
1972 (Table 1). Five birds reacted to the S. fyphimuriisn standard
tube agglutination test, 8 to the S. pullorum tube agglutination test,
and 1 to both. The microagglulinalion test on these sera was nega-
tive at the 1:20 dilution. The microantigicbulin test revealed 2
birds positive to Group B antigen, 16 to Group C, and 1 to Group D
at titers of 1:20 to 1:160. S. typhimuriwn var. copenhagen was iso-
lated from 1 Group B and I Group C microantiglobulin test re-
aclors, and from the one which had reacted to both standard tube
tests for 8. typhimurium and 8. pullorwm. Known infection with
S. heidelbery, a group B Salmonells, in Strain A turkey generations
6 and 6 was not detected by testing all selected breeders with the
standard tube agglutination test for S. typhimurivm.

The initial isclations from Strain A tuvkeys or their im-
mediate environment were S. infantiz andfor S. feidelbery from
hatchery debris of five of the six 1972 hatches of the fifth gen-
eration (Table 1}. S. infankis was also recovered from culled day-
old poults of the same halching period. Shortly after these hatchery
isolztions, the same serotypes were isolated from the {th-gen-
eration pedigreed and puare-line breeders which were still on the
ranch and had produced the eggs for these halches. S. injentis
was isolated from a feed bin supplying the 4th-generation Strain
A pure-line breeders and from an environmental swab taken from
the hen section of 1 pedigree house. S. heideldberg andior S. infantis
were found in the gastrointesfival tracts of these dth-generation
pedigreed and pure-line breeders at time of their marketing after
egg production (Table 1).
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type from which isolations were made

specimen

_Table 2. Rate of recovery of salmonella by serotype in each

during a calendar period of any generation of strain A or B,
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specimen type from which isolalions were made during 1,
calendar period of any generation.

The first ranch isolation was S. fennessee, from brood:
grower feed in December, 1970, 31 months after the ranch w6
populated. This izolation was not associated with prior or stT
sequent bird infection (Table 1). No bacteriologic or serologic e
dence of bird-associated salmonella infection was obtained dari§
the 3145 years that the Dillon Beach ranch was in operalion. 113
included 3 successive generations and the brooder-grower perig
of the 4th generation of Strain A turkeyvs and the 1st generati
and the Lrooder-grower period of the 2nd generation of Strain
taken (Table 1).

The first salmonella isolation from turkeys on the Dill
Beach ranch was in 2nd-generation Strain B breeders in Janua
1972 (Table 1}. Five birds reacted to the S. typhimurivm standa
tube agglutination test, 8 to the S. pullorum tube agglutination te: 2
and 1 to both. The microagglutination test on these sera was neg%
tive at the 1:20 dilution. The microantiglobulin test revealed
birds positive to Group B antigen, 16 to Group €, and 1 to Group ©
at titers of 1:20 to 1:160. S. iyphimurium var, copenhiagen was i<..
lated from 1 Group B and I Group C microantiglobulin test ry
actors, and from the one which had reacted to both standard tu o
tests for S. typhimasium and S. pullorum. Known infection wi o
K. heidelberg, a group B Salmonella, in Strain A turkey generatio @
& and 6 was not defected by testing all selected breeders with /5
standard tube agglutination test for S. typhimurium. g

The initial izvlations from Strain A turkeys or their ir
madiate environment were S. infontis and/or S. heidelberg fro
haichery debris of five of the six 1972 hatches of the fifth ¢e
eration (T'able 1J. S. infaniis was also recovered from culled da
old poulis of the same hatching period. Shortly after these hatchai
isolations, the same serotypes were isolated from the 4th-ge 3
eration pedigreed and pure-line breeders which were still on tf,.
ranch and had produced the eggs for these hatches. S. infantg'?
was {solated from a feed bin supplying the 4th-generation Styn &
A pure-line breeders and from an environmental swab taken T rog
the hen section of 1 pedigree house. S. heidelberg andjor S. in fantly
were found in the gastrointestinal tracts of these 4th-generaticy:
pedigreed and pure-line breeders at time of their marketine aftcy
eger production (Table 1). g
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1973 Dillon Beach Strain A

{on in

gic testing for Salmonslly tennesses infect

1 ¢ and serolo
brooder-grower birds, accoxding to sample type, age, hatch, and house number.
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The S. bornum isolated from fish meal in Mill no. 2 in 197¢"
was not associated with prior or subsequent bird infection (Table®
1). §. heidelberg was isolated from the litter of 1 brooder-growm%
house of the 1st hateh of 5th Strain A turkey generation at 3 and ” &
weeks of life. Litter culture was discontinued after the 4th hatcl
of this generation (Table 1). The S. san diego and S. arizonae iso’
lated from tissues of marketed culls of the 5th Strain A generatiord
were not associated with prior ov subsequent bird infection on the
ranch (Table 1). S. tennessee was isolated from the litter of tha
5th Strain A generation pure-line breeders and from the feed o:
these breeders in June 1973 (Table 1).

S. reading was isolated from 2 of ¢ fifth-generation pure-line
hens retained on lhe premises for egg production for meals o:
ranch personnel. S. reading had also been isolated from birds o1
another of the company’s farms in the area. The S. arizoiae izo0
lated from DMill no. 3 during the 5th-generation breeder sessorm
was not associated with prior or subsequent turkey infection oy
the ranch (Table 1). S. infantis and/or S. heidelberg were agairM
isolated from hatchery debris of seven of eight 1973 hatches o:5
the 6th Strain A peneration (Table 1). Before incubation of egg:’
in these hatcheg they had been treated with Tylan, gentamicin sul :!;
fate, and quaternary ammonium compound. S. tennessee wazh)
isolated from all groups, several specimen types, and several age_;
croups of lhe 6Gth-reneration Strain A turkey brooder-growerg
birds (Tables 1, 3). S. anatum wag isolated from one 6th-genera 5
tion Strain A blood-teat reactor (Table 1). ®

Table 83 summarized the bacteriologic and serclogic tezt re
sulls for 8. fewunessee infection in the 6th-generation Strain 2
brooder-grower birds. [solations were made from poulls dyving it
the first 2 weeks of life in houses 6, 8, 9, 10, 11, 12, including feuws
hatches. Subsequent testing jn these 6 houses revealed positive,
cullures and serologic tests to be most consistent, persistent, ancg
widepread in houses 9, 10, 11, and 12, with all age groups testec
being infected. There was good correlation in ability to detec
infection beltween all specimen types and testing procedures usecy
in these 4 houses. The rales of isolations from cloacal swabs anc8
litter samples and of serologiec reactions to the microantiglobulit
{est in these houses decreased as the infected population became s
older. Culture at 24 weeks of age of 24 reaclors to the microanti &
rlobulin test vevealed S. fennessee in 3 and S. aratum in 1.
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Infection in houses 6 and 8, firat detected in dead poults dur-
ing the 1st 2 weeks of life, was not detected again until 18 weeks
of life, whereas infection was widely detected throughout the
growing period in hatchmates in houses 10 and 12 as mentioned
above., No isolations were made in houses 1, 2, 8, 4, 5, and 7 (in-
volving 4 hatches) until late in the broeding-growing peviod, with
inconsistent specimen types being imvolved in positive tests. The
rate of serologic reactions to the microtiter tesl in house 8 in-
creased between 12 and 18 weeks (Table 3).

S. anatum, S. lexington, and S. worthington were isolated
from the feed of the 6th-generation Strain A breeders (Table 1).

Miscellaneons wild-animal specimens cultured during the sur-
vey were negative. These included 1 rat, 4 mice, 1 rabbit, 1 snake,
1 swallow, 12 composites of fly pupae, and rat and mouse feces.

DISCUSSION

There was no evidence that salmonella was introduced into
the Dillon Beach ranch by egg-transmitted infection. None of the
salmonella serotype infections S. werthingfon, S. son dicgo, and
S. infantis experienced by Strain A turkev source breeders in
Oregon were detected in three full generations raised al Dillon
Beach following importation of epgs. Likewise, no turkey infec-
tions were experienced in the first full generation of Strain B
turkey breeders following egg importation. These observations
jndicate that no ovarian transmission of salmonella occurred at
the time the hatching eggs were produced in Oregon or Wisconsin
for nse at Dillon Beach. It also suggests that salmonella either did
not contaminate the shells of these imported eggs or was complele-
Iy eliminated by the farm and/or hatchery shell sanitation pro-
cedures,

The elimination of imported hatching eges as a source of the
eventual infection in turkeys and the comtaminations of produc-
tion areas indicates thal the salmonellae involved were either
present on the premises at the time the ranch was populated or
were introduced later. The absence of any detectable infection in
turkeys or contamination of productian areas (other than in feed)
daring the first 314 vears was congidered sufficient evidence that
prior contamination was not the gource. It is thervefore felt that
all salmonelia seroiypes associated with bird or environment in-
fection were physically carried in.

.
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A total of 11 salmonella serotypes were identified during this
study, Three (8. arizonae, S. barnum, and S. san diego) were not
associaled with infections on the ranch and hence were felt not
to have estahlished themselves on the Dillon Beach ranch premises.
These isolations were from feed-mill and processing-plant
premises whepre the specimens were oblained.

Eight serotypes gained access to the ranch, and all were be-
lieved 1o have been introduced in feed or by personnel or supplies.
These were S. tennessee, S. anatum, S. lexington, S. worthingtosn,
S. heidelberg, S. infantis, S. reading, and S. typhimuriam var,
eopeniagen. Four of these serotypes (S. tennessee, S. anatum, S.
lexington, and S. worthington) were isolated directly from pel-

‘leted feeds. This demonstrated that feed was one vehicle conveying

salmonetla organigms to the ranch during the survey period. A 5th
serolype (S. infentis) was also assaciated with feed. The remain-
ing sevotypes were associated with turkey infections anly and
were not isolated fram feeds or premises. Their routes of access
are thus obscure.

However, outside personnel and equipment routinely entered
the Dillon Beach Ranch premises. These included insemination
crews and their vehicles, often closely associated with other
Nicholas turkey populations in the surrounding avea. The routine
enlrance-area sanitary procedures, including personal hygiene
practices and vehicle sanitation, could not have assured the pre-
vention of entrance of salmonellae by this route. The S. 1reading
isolation, in particular, strongly suggesis the entrance of infec-
tion by persounel traffic. The possible roles of wild birds, rodents,
and veptiles in the introduction of salmonellz infections to the
premises were not determined, although such possibilities are docu-
mented in the literature (9,10,13),

The importance of this study from the standpoint of the pos-
sibility of maintaining salmonella-free turkey populations was the
demonstralion that progeny from breeder turkeys with a history
of salmonella infectjon can be hakched free of infection and that
such progeny, and at least several generations thereafter, can be
raised in present pradnction facilities free of salimonella providing
ihe premises they are grown on have no endemic infection or
prior contamination and viable organisms can be prevented from
being physically introduced. Present-day sanitary practices in com-
mercial feed manufactore and the sccess to premises of oulside
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personnel and equipment are not adequately designed to prevent
the entrance of salmonellae.

In terms of this study, the most serious obstacle to maintuin-
ing primary turkey breeders indefinitely free of salmonellae is
felt to be the inability to consistently produce and deliver salmonel-
la-free finished feed. Also considered sizable problemuis are other
gsources of infection, such as premisey contamination by personnel,
equipment, and wild animals.

Following their introduction into the ranch, the salmonella
serotypes isolated were quite erratic in persistence in birds or the
environment as observed by the testing systems utilized. An in-
teresting observation was that environmental contamination with
salmoneliae was transient, when occurring, and mostly absent in
the open brooder-grower houses (nos. 1-8) and the breeder houses.
The age of the birds in the breeder houses (i.e, adults) may have
been an additional factor for low recovery in those areas.

Equally interesting was the high incidence and long duration
of infection it younyg birds and environmental contamination found
in the forced-air ventilated brooder-grower houses (nos. 9-12).

Building sanitation between seasons appeared to be effective
in eliminating environmental contamination. That egg transmis-
gion may have played a role in the persistence of S. heidelbery and
S. infandis in turkey Strain A generations 5 and 6 is suggested by
recovery of these orpanisms from hatchery debris. If that was the
case, it would suggest that the fumigation practices and the anti-
biotic dipping were not effeclive in preventing all transmission.
Assuming that the dipping and fumigation were done as effective-
ly as posgible and eliminaled shell contamination, this would sap-
gest the possibility of ovarian transmission in lhe seven hatches in-
volved. There was, however, no hreeder infeciion indicated in re-
peated sampling of breeder-house litter during production. How-
ever, these merotypes were isolated from dth-generation Ureeders
going to market. Congequently, some made of environmental con-
tamination at the hatcheryv level must also be considered a pos-
gibility,

1t is also of interest that none of the selecled breeders from
generations 5 and 6, which revealed S. hefdelberg infection at
hatch time, reacted serologically to the S. fyphimurium tube ag-
glatination test.

The low rate of salmonella isolationg from feed szamples may
indicate 8 low level of contamination. This low recovery rate sug-
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gests that feed sampling procedures should be impraved and that
large numbers of samples may bhe needed to assure defection of
low levels of contamination. The varying isolation rate from the
environment suggests the necessity for extremely intensive samp-
ling to detect transient contamination.
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