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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 4,200O Vol. 49, No. 4, page 9 1, 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. 

4 ‘iaviZ&* 
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The Dillon Beach Project --- 
A Five-Year Epidemiological Study 

of Naturally Occurring Salmonella hfcctioli 

in Turkeys and Their Environment I 
B. C. Zecha,& R. H, i’4c~apea,” ‘&‘m. bf. Dungan,” 

R, J. Hohe, 55’. W. Warcester,” anrl J. E. Williarnsp 

Received 1 Noverrbt~ 1976 

A S-year epidernioIo+tl study of naturaliy occurring VR~OI~ 
la infection in 2 basic strains of turkeys and their enviromnent was 
completed. Multiple generations of these turkeys, free from salmun- 
ella infection, were raised on R nelv commercial breeding ranch 
(he Dillon Beach 1Gmz.I1) in Cdifornia during a 3M-year period. 
Eight salmonella serotypes eventually gained access fo the ramh. 2 
Egg transmission and prior contamination of the premises were z 
ruled out as the source of dleae infections. The most likely means 

z 
of their inlroduction wns physical trflnspart into the ranch by ccln- p 
tfuniruited feed, ~wx-sunnel, and:‘or equjpment. Several serotypes . . 
of salmonella were isolated ftxxn pelleted feed delivered to a 
the rinds, dewmstmting its role iu introducing infection. E 

The low isolation rale from feed samples and environmental 4 
salnpies taken from many bddings indicates the need for intcII- w 
sive sampling as a reliable indicator of infection. The most severe 6 
and mnsistently detected infection occurred in young birds grown $ 
in forced-air-\,entilated buildings. 

A total of 17J358 bacteriological cuhures representing :hout 
10236 environmental, feed, and bird snmplcs, und 9.t,930 saw. 
logical le4s on 16,977 serum samples, were rm during tl~e St&. 
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INTRODUCTION 

Salmonella infection and contamination of domestic animalfl 
and t.heir products is important for ecowmic and pd.dic-health 
reasons. PresetiE and past. efforts to control nalmondla infection 
in turbeys has been directed largely toward preventing cliuicttl 
illness in yoults during the initial weeks of life. Co~~trol measures 
used effectively to prevent such illness include: 1) hatching-egg 
sanitation and therapy; 2) elimination of parent stuck infected 
16th specific serot.ypes; 3) premises sanitation; and 4) youIt 
therapy. Salmonella infection, however, remains prevalelrt ~II tur- 

kw populations in spite of much reduction in cIinicnt illness. 
The public-health significance of salmonella infection in our 

domestic me& animals is of major sociekl concern. MealIs of pre- 
velleing human salmonellusis from me& and poultry sources arc 
being actively sought (1,3). A major slep (;oward that end would be 
elixnination of salmonella from populationa of the major food aai- 

mals. 

ENTRANCE FAClLlTtg 
SAN I illTlOS4 

BREEDER AREA 

II00 Fly 

IKNCHERY AREA ab 
----- 300 FT. DEAD 

/=Iy BIRD 

Fig, 1, Diagram of Dillon’s Beach rmctr by yrwluetion area. 2) l3rem.k area. Two pure-line breeder houses were used to 
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There are s$nificant othstacles to the eradication of salmonel- 
la from livestock and poultry populations. Studies have shown that 
at least 3 abilities of the salmonella organism present formidable 
obstacles to Lhejr eradication from poultry populations: 1) t’luzir 
ability to remain viable in the environmetrt for long periods; 2) 
t.heir wide host range; and 3) their abi1it.y to be egg-transmitted tJS 
both ovarian and shell contamination (4,5,6,7,9,10,~1,13,1~,1~) 1 

Eradki&Ju of salmonella infection from domestic turkeys in 
the United States would require t.he eliminat.ion of infected floe.ks 
and al1 means of fransmission of the orgauism to turkeys. ‘I’he 
nbiIity io produce hatching eggs from salmonella-free primary and 
commercial breeding flocks would be a t-ah&& step t.uwacd 
eradication. This 5-year st.udy was undertaken to det-crminc 
whether 2 closed ba.Gc. strains of turkeys introduced and main- 
tained OII a new pritna~y breeding facility in California could be 
maintained free from salmonella infection under the commercial 
management system ut.ilized. Intensive periodic surveillance of 6 
successive generations of t.urkeys and their environment by bac- 
teriologic and r;erologic testing procedures was utilized to esfab- 
lish a profile of salmonella activity. 

Duration of study. The study began in April 1969 allil term- 
inated in March 1974. 

Ranch produdion facilities. The rat& selected for the ~t;udy is 
at Dillon Reach, CaIifornia, about 60 miles north of San Francisco 
on the Pacific Coast. Turkeys had not been raised 011 tie premiaos 
before the study. The land had been used for a small bovine dairy. 
The facilities were divided ir~to 3 major production areas as fol- 
lows (See Fig. 1) : 

1 j R~~-oode~~ potrr! J- corm. Twelve lrovses were utilized for 
brooding and growjng 1600 hens and 12c)O male3 each, a~lc! holding 
selected breeders until time of lighting. Four of ihese hounes inos. 
9, 10, II, 13) can be used fur light-control purposes snd had forced- 
ait’ ventilation. Eonses 9 and 10 have a combirlation forced-air 
exhaust and intake system in addition to na~wal ventilation. 
IIowes II and 12 are closed and have baffled exhaust fans op- 
posite b~fflt-4 air-intake opmittgs. The abhors had natural side- 
curtair~ ventilation. Construction was of wood, with screened y,~~lls, 
plastic curtains, sheet-metal roof, and dirt floors. 
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house lSCl0 hens each for mult.iplication and export of the basic ‘. 
iwkey strains under development ou the ranch. Each house had 8 2 
breeder pens, 4 on each side, sepamted by a center aisle and 4 2 
hrootly pens. Nests were located along the aide. Two pedigree 8 
breeder buildings housed about 500 pedigree hens and 225 tams 
each. Each had 36 pedigreed-hen pens, It3 ou a side separated II?: 

I 
. 

an 8-ft center nisle. E.ach pen, housing up to 15 hens, had 5 trap 3 
nests. Broody cages were suspended from the walls. Tom pew 2 
in each building were separated from the hen area by a main- 3 
tennnce and storage area in the center of the building. Each bui!d- UJ 
ing had 36 pedigreed-tom pens holding 2 tams each, and 5 pure- 
line tom pens holding up to 30 birds eadl. The tom area can be 
darkqled for light control. The aisles end floor area wider fhe 
broody yeirs and the center maintena,nce floor area were concrete. 
All pure-line and pedigree breeder howes were bird-proof, with 
wooden wall, sheet-metal roof, and dirt floors in the pens. 

An egg house wag used to grade, clean, and sanitjze hatching 2 
egg.5 from all breeder tmita. It consisted of a cleaning-grading 9 
room, a packing room, and a storage room. A pass-through fumi- m 
Ration cabinet was locater1 ill the wall between the graxling alld @ 
packing rooms. Construct.ion was wood walls, with sheet-m&l . . 
roof altd cuncrete floors. 

3) Hrctckw7/ crwn. The hatchery building consisted of an egg 
u3 

holding and packing room, aa incubation room, and a hatching 
& 

room. im outside concrete platform was used for equipment sani- 2 
tation. Constwct.ion was of sheet-metal roof, concrete walis, ajld 
floora. TV.-o Robbins incubators (K-32 converted to I-26) and two iti 

Robbins H-10 hatchers were used. 
$ 

Ranch-entrance sanitary fcdities., A wood building with cow 
Crete floor at the ranch entrance was wed ta store clean orer::!ls 
and ~uhber boo& for personnel entering the premises. FaciIitiea 

were yreaeai for boot. disinfection. I\ par&n-type spru\:cr and 
attached hose Was used for sanitation of vehicle tires. .qJl enclosd 3 

wooden platform was located at the entrance for storage of all ? 
dead turkeys for daiIy pickup. 

Turkeys. Two primary &rains (A and B} uf large Broad- s 

Ureasized White turkeys populated the ranch during I&is st.udy. 8 
Both straiw bad been bred for many generations on premises ia 8 
okhw states, w-we i~nported into California in the fornl of hat&- 
ing eggs, and were placed at the Dillon Beach 1-anch as day-&l 

& 
.a 

poultu. & 

2 

s 
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Strain h eggs were imported twice from a ranch in Oregon. 
The 1st eggs were incubated and hatched at the Nicholas hatchery 
in Sonora, Cdjfornia, and were ylaced at Dillon Beach at 1 day 
of age in Jum, 1968. The 2nd egg importation in 1969 and all 
Strain A eggs thereafter were incubated and hatched at Dillon 
Beach. The Oregon fIocks producing t.he eggs were negative to 
S. typhinrzwim~ and S. pullornw serum tube agglutination tests. 
Priur generations of breeders on l.hose premises had the f&owing 
history uf salmon&t infectirm : 1966, S. ~ICOIWI@WJ; 1967, S. SML 
diego; 1968, S. i~~c&k, Except for the 1st Dillon Beach gen- 
eralion, about. 20,000 pouIts of this strain were hatched each year 
and grown 011 the ranch. About 5,000 of the females and 500 of the 
males were retained as pure-line aad pedigree breeders each year. 
The remainder were marketed as meat. About 34,000 eggs were 
set; ezzch season to produce fhe next year’s hatch. First-year hum- 
hers were about half as many. During the l-year interval between 
placenrent of t.he 1st poults on the ranch and the start of the study, 
salmonella swveillaace on the ranch was carried out by NiehoIas 
Tul;lrey Breeding Farms, and no evidence of’ infection was noted. 
Test samplings wxe made of environmentnl swabs, hatchery 
debris, dead embryos and cull poults, birds dying early in Iife, 
and Rerologic testing of all selected breeders for S. ~~zrElor~~n and 
s. t~&i?JJUtiW?L 

Dillon Beach ranch utifization and produdion schedule (see Fig. 2). 

Rem and tams selected from Mle Sl~*ni~ A ranch poyula- 
tim a.nd pJw~d in the pedigree pens relweseotetl the outstnnding 
individuals of t.his pc’imuzp strain. The pedigree hens produced 
eggs from February to ear41y September. Many of these eggs were 
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used to repopulate the ranch in thq following year. They were iit- 
cubated in the ranch hatchery in 6 or 7 hatches at Z-week intervals 
from Rlay to early August. 

Each hatch was started and grown in 1 or 2 brooder-grower 
buildings from dune to P?le following March. The outstanding birds 
01 each lwlch wel-e selected for plawment in the pedigree breeder 
pens for Ge following pear’s repopultition. Additkmal heas of 

exceptional quality were selectti for egg production in the pure- 
line houses. Eggs from these hens, produced during the same 
breeder period, were shipped away from the ranch and used to 
multiply the basic strains being developed. Birds not selected for 
breeders were marketed AS meat. All breeders were rnarkeled ,at 
the end of each breeder seaRon. 

St.rain B breeders were not p1s~A in the pedigree houses the 
first generation. The Strain 3 breeder period, hatchery period, 
altd brooder-grower peyiode were 1 month in advance of Strain A. 
All of Strain B was removed from the ranch foIIowing the officinl 
blood test in early 1972. 

Husbundry and sanitary’ procedures. These were considered rep- 
yesentative of commercial practices at the time. Personne? enter- 
ing the ralwh were instructed to put: on clean overalls and rubbe 
boots at the entrance. Roo9 of personnd and tires of vehicles 
entering the ranch were disinfected with a chlorinated phenolic 01 
a formalin solution. Each farm building had boot-disinfectant pans 
at. the entrance. Traffic between the major production areas was 
limited as inuch as possible. 

Following a seaon’s use, each building was cleaned and dis- 
infected. Walls, ceilings, floors, nests, and e&pment were jyashed 
and sanitized by a quafernnrv ammonium solution. Disinlecliuil 
following 3anitizinp in 1%X-70 Was with 1 gallon of 4G.‘is cresylic 
acid pet’ 4!lO gallolls of tlicae? fuel, in 1071 with a MtsriIrated 
phenolic soltltion: in 1972 -19.73 with 1 palIon of a 2.75. fot*mali:l 
solntim per IQ-20 square feet of floor space (12). Clean pine 
shaving.;! were replaced ezw.1~ season. 

Eggs were fornigated with formaldel~yde gas shortly after 
being laid, at the time uf incubation, and at transfer time. eggs 
in 1073 were treated prior to incubation by the tenlperature-dif- 
Eerential method of egg dipping in a sokt.io~ of 3000 ppm tylair 
tartrate, 1(NKl ppnl gentamitin sulfate, illld 600 yym quaternary 
ammonium compound. 
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All day-old poults were injected subcutaneomly with 10 mg 
of streptomycin and 2000 IU of peliicillin, Tylan tartrate was 
added to the drinking water for the 1st 10 days in the lO’i3 a& 
1W4 hatches. A coccidiostat was fed during: the brooder-grower 
period. 

Feed duriag this stndy was provided by three differeat com- 
mercial mills. Mill no. 1 produced the feed from May 1968 through 
September 19’72; Mill no. 2 from October 1972 through Hay 1973; 
~lncl Miil no. 3 from June 1973 on. AnimaI bg’-products were 
utilized as a protein source ilk Mill no. 1 and 2, whereas only 
plant-origin protein was utiIi& in the manufacture of turkey 
feed in Mill no. 3, All Teed WIS pelleted. The pelleting process 
the mills used was chose11 to provide the desired physical proper- 
ties. Bacteriological quality was not considered separately. Start- 
ing rations were crumbled following pelleting. 

The Dillon Beach ranch was several miles from the closest; 
poultry operation. Wild birds, rabbi&, small rodents, deer, and 
reptiles frequented the proper@. Sporadic attempts were made 
to co+rol the rodents and birds. 

Sampling specimens and procedures. I j Littw .vtt>t~~li~~~. A total 
of 24,l3lz samples placed in 5496 eompositc samples were obtained 
for bacteriologic examination. A large sterilized misiw spoon was 
wed to place litter samples in sterile WhirI-Pac. or other types of 
plastic bags. After mixing in the laboratory, IO g from each com- 
posite aample were cultured. 

Pedigree hen and tom pens and netit units were ,wmpled at 
the 4th and 16th Jveeks of egg production aud just after the breed- 
ers had been removed. Five spoonfuls made up each composite 
hen-pen and pureline tom-pen sample, and 2 spoonfnIs wade up 
each pedigree-tam-pen composite sample. One spoonful was taken 
from each nest.. 

Brooder-grower houses were sampled in 1.970, 191, and 1972 
at the dth, 12t.h, and I&20th weeks of life. l’hc floor area in each 
house vm3 divided into 8 X IO-ft grids, and 3. composite samjJ]e 
of 5 spwmfuls per grid was obtained. 111 1973 and X974, samples 
wore obtained al; the Znd, LOth, and 18th weeks of life. A corn- 
posite sample of 5 spoonfuls of litter acrclw the width of Ihc house 

c 
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wry obtained every 15 feet for the length of the house. Envirori- 
mental swabs or& were taken in 1969. 

2) ~~..cir,ol&l,lt~)LtQ1 32uah. About 4,325 samples placed in 866 
composite samples were obtained for culture, Samples were taken 
with cotton-tipped applicators moistened with Selenite Brilliant 
Gwen (SBG) broth. Five or fewer were pooled in one eomp0sit.e 
sample in sterile culture tubes, SBG broth was added at the Iab- 
oratory. Areas swahhed included ledges, ventilation fans, window- 
screens, dl’oppingg hatching equipment, walls, and flootx. 

3) Nowvid~le %rrcd~tsd eggs- Samples from 8,025 1tollviabIe 
eggs incubated for 10 to 21 days were placed in 636 composite 
samples for cultrure. Fifteen or more eggs were pooled per com- 
posite artmple. After shell diainfectiou, a hole waL: drilled through 
the shell and 2 ml of fluid WM removed for culture. 

.$) Dead. e.r&t’?)os MK! CI& podC3. A tota of 1,890 dead em- 
bryos and 2,i7G ~11 pouIts were examined. ,4 swab of yolk and a 
portion of the liver were obtained from each and placed in 933 
composite samples. 

5) liatcher dch-is. A total of X53 composite snmyla of fluff, 
and egg shells mere taken with tongue depressors from trays, 
around ihe fau, and from the hatcher floor. Samples wel= placed 
in \$‘t’hirl-Pat hags. After mixing, 10 grams from each sample was 
cultured in 100 nil of SBG broth. 

b) Scxdac~ d&is. A total of 28 composite samples were ob- 
tained. 

7 j R~N!.Y ~z~~J*~~Jzc~~~~.~ 8~1~ rEea.tlts. Cult.wed in the same man- 
ner as cull poults were 9’71. dead poulQ. 

S) .=ldr~E$ biw!s. A tofal of 883 gael-tointestinal and reprodw- 
tive tracts were obtained at time of processing. placed in indi- 
vidual plastic ba.gs* cooled, and retrurned to the laboratory. Arcas 
claltrwed by sterile swa.b were the cloaca, rectum, ileocecal +ianr- 
lion, magnum, isthmns, uterus, nxd vagina. 

!!) Fctrl sa;,tp!r.v. A total of 2252 samples were cultured. One 
sampie of fc-ed per ton of a deliaery lot was collected in 1%owce 
sterile Whirl-Pat bags. Ten grants from each sample was added to 
100 ml of YBG broth fos culture. In 1969, 1970, 1971, and 197? 
(he samples were obhined as the feed wus augered into the ranch 
feed bins. In 1973 and 1974, sample were obtained at t.he mill as 
tile ft:d v;ns augered into the delivery truck. 

f!?) ~hrrcaf SZfJdJS. 11 totd of 54,380 swabs were poled it1 
5,C38 composite samples for culture. C&on-tip npplicalors were 



n 

160 Zecha et al. Dillon Beach Project 

.t 
. 

151 g 

. . 

utihzed and plwcl in sterih tubes for transport to the Lima- ;D 
tory where 30 ml of SBG was added. 

f I) &nma so,wpies, A total of 46,977 serum samples were ob- 5 

taioed, md 93,930 serologic tests performed as described below. 8 
Testing prrrcedures. 1) BuctrrrioEoyi.csJ ex~~Gn&o?~. Difco s& r 

enite brilliant-green (SBG) was used as the sdective enrich- 
ment medium for all specimens cultwed for isolation of salmon- 3 
ella. Enrjchment brot.h cultures were incubated at 37 C for 13-24 G 

ITI hours. A minimum of 3 suspect colonies were transferred to Difco u1 
triple sugar-iron-agar (TSIA) slants and hyptodc broth. Slants 
showing typical saImonella reactions were tested biochemically by 
inoculating 0.5 ml of the !&hour tryptcme broth culture to duicitoi, 
saliciu, malonate, and urease and incubated at 37 C for 48 hours. 
Salmonella serotypes were identified by the SpicwEdwards tech- 
nique. Represelllative isolates were sent for confirmation to 
USDA’s National Animal Disease Center, Ames, Iowa. 

A total of 17,858 samples were cultured. Ti 
xj Seroboqicx~B testiu~g. The standard tube agglutination test as 6 

clescribecl in the Nat.ional Poultry Improvement Plan (2) was 
5 utilized for S. pullo~~~~~ and S. t~phimwixm. employing separate - 

antigens. Each selected breeder se-rum was tested for these infec- .* 
tions each season. 11 total of 51,282 tests were performed at the $ 
California State Livestock and Poultry Pathology Laboratory in m 
Petalnma, California. ;;c 

X~croagglutination and microantiglobulin tests for salmonella m 
utilizing group B, C, and D antiigtx~ were also performed at the s 
USDA Southeast Poultry Research Laboratiry, Athens, Georgia, $ 
and the Petaluma Labo&ory ac.cording to techniques described 
by Williams and Whittemore (2,Hi). Sera frora all 1972 Strain B 
breeders and 1973 Strain A pedigree breeders were tested by these 
methods. 

A total of 38,874 microantiglobulin and microagglutination D 
i.ests were performed on sera from 1973 Strain A brooder-grorb-er 4 
birds at. 5. 12. and 18 weeks of age. Twenty-four additional birds . 
were tested at 24 weeks. G 

RESULTS ki 
Table 1 surnmarizeF salmoIlella isolaiions and serotypes identi- 82 

fied during the study according to turkey strain and generation, 
calendar year, production period, and specimen type. Table 2 sllrIr- 

;5 
** 

marizes the rate of recovery of salmondlae by SfYOtype in each 6 
4 
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specimen type from Jvhich isolations were made during the 
calendar period of any generation. 

The first, ranch isolation was S. ttmlessee, from brooder- 
grower feed in December, 1970, 31 months after the ranch was 
poyulatc*l. This isolat.ion was not associated ~vith prior or sub- 
sequent bird infection (Table 1). No ba&rioIogk or serologic evi- 
dence of bird-associated sabnonella infection WLM obtained during 
the 3!..$ years that the Dillon Bach ranch was in oper-atjon. ‘This 
included 3 auccessire generations and the brooder-grower period 
of the 4th generation of Strain A turkeys and the 1st generation 
and the brooder-grower period of the 2nd generation of Strain B 
taken (Table 1). 

The first aIlfmonella isolation from turkeys on the IXlIon 
Beach ranch was in end-generation Strain B breeders in January 
1972 (Table 1). Five birds reacted to the S. typlai:inw-kwa standard 
tube aggIutination t&, 8 to the S. pzelior~~& tube aggIutination test, 
and 1 to both. The microagglutination test on these 8rera wag nega- 
tive at the 1:2.0 diMion. The microantiglobulin 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. t$pht:n~~izc~~ var. copMauge?a was is+ 
latecl from 1 Group D and I Group C microantiglobulin test re- 
actors, and from the one which had reacted to both standard tube 
tests for S. t~&i7?t.xriurn and S. ~~Uflorl~~~~. Known infection with 
S. I~..ef&EZIerq, a group B SalmoIiella, in Strain A turkey generations 
5 and G was 11ot detected by testing all selected breeders with the 
staadavd tllbe agglutination test for S. typl&m~&x~~ 

The initial isolations from Strain A turkeys or their im- 
mediate environment were S. kfa.wG and/or S. i~&lherg from 
hatchery debris of five of the six 1972 hatches of the fifth Ken- 
eration (Table l), S. %J~~CX&Y WBS also recovered from culled day- 
old poulls t~f the same hatching perjod. Shortly after these hatcher!: 
isolations, the same seretypes were i~ulhd from the 4fi-geIl- 
eration pedigreed and pure-line breerlers which were ytilj on tile 
ranch axd had produced the eggs fuor these hatches. S. .iqlfa,l.t;s 
WM isolated from n feed bin supplying lhe &h-generation strai,l 
n pum-line bmeders and from ;LJt environmental sWab taken from 
the hen scctio~~ of 1 pedigree house. 27. Ac&Wwr~ andfor 8. i7~.fffrl.tis 
were foulId in the gastrointestinal tracts of these 4th-generatiolt 
pedigreed and pwc-line breeders at time of t.heir rnark&jlag after 
egg yroduc tion (Table 1). 
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specimen type from which isolations were made during 1; 
c!nlendar period of any generation. z 

The first ranch isolation was S. tuwtessee, from brood-$ 
grower feed iu December, 1970, 31 months after the ranch wa 
populated. This isolation was not associated with prior or scI 
sequent bird infectiun (Table 1). No bacteriologic or seroIogic e,= 
denre of bird-associated salmonella infection was obtained dari 8 
the 3$$ years that the Dillon Beach ranch was in operation. ‘11% 
included 3 successive generations and the brooder-grower peril! 
of the 4th generation of Strain ,4 turkeys and the 1st generati 
and the brooder-grower period of the 2nd generation of Strain 
taken (Table 1). 

The first saImonefla isola.tion from turkeys on the Dill 
Beach ranch was in Znd-generatio* Strain B breeders in Janux 
1972 (Table I). Five birds reacted to the S. typltiww~~?~~ standa 
tube agglutination test, 8 to the S. pdhum tube agglutination teg 
and 1 to both. The microagglutination teat on these sera was neg? 
tive at t.he I :20 diIution. The microantiglobulin test revealed m 
bi& positive to Group R antigen, 16 to Group C, aA 1 to Group . B 
at titers of 1 :20 to I :160. S. typhimrt-iunr var. copenhagea was i: . . 
lnted from 1 Gruup E and I Group C microantiglobulin test ty) 
actors, and from the one which had reacted to both standard ta K 
tests for S. t?lplr.inl:~~),~~~?~Z and S. &loru~na, Known iJllect.ioll wi 4 
X Ir.eideHw’g, a group B SalmonelIa, in Strain A turkey generatio tz 
5 and 6 was xlot detected by testing all selected breeders wiiil t:& 
~t:~ntlard tube aggl titination test. for S. t~phimzhm. E! 

The initial iwlat.ions from Strain -4 turkqs or their jr 
mediate enr+ronment were S. ?:nfa.?z.t%s and/or S. Izeidelbsq frr, 
htc3ery debris of five of the six 1972 hatches of the fjftly pe 
ci*ntion (“l’abk 1 j. .s. i~~nrdh was ali;o recovered from clll]ed (la 
old poults of tie same hatching period. Shortly after these battile~D 

isolations, the sa.me serolypea were is&ted from the 4t.h-geg 
eration pedigreed and pure-Iine breeders whkh were gtjll on TV 
rnnch nnrl Id produced the eggs for these hatches. S. .riGl <~~~f~~l~~ 
xw isolated from a feed bin supplyin s t&e 4tkelyeratioil Stra.R 
A ptwe-line breeders and from an elwironmenkd ST\& take)) ire-8 

the hen section of 1 pedigree house. S. J~.eidelbe~g andior S. .ilifailt~ 
were found in the ga8trointestina.l track of these 4th-generaticE 
gcr1igl’eer.i and pure-line hreedew at time of their nlarkeling Rftez 
egg production (Table I). 
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The S. bo~~nc~w~ isolated from fish meal in i%II no. 2 in 1%” 
was not associated with prior or subsequent bird infection (Table?! 
1). 5’. keiddiwy was isolated from the litter of I brooder-groowel f 
house of the 1st hat& of 5th Strain A turkey generation at 3 and C# 
weeks of life. Litter culture was discontinued after the 4th hatd *I 
of this generation (Table 1). The S. SWL d&go and S. wi.zo~sae iso 
lz~led from tissues of marketed cuIls of the 5th Strain A generatior? 
were not associated with prior or subsequent bird infection on thaf: 
ranch (Table 1). S. tewe.ssce was isolated from the litter of t.hr$j 
5th Strain A generation pure-liae breeders and from the feed o: 
these breeders in June 1973 (Table 1). 

S. wudirry was isolated from 2 of 6 fifth-generation pure-line 
hen; retained on the premix8 for egg production for meals 01 
ranch personnel. S. ~cacEi;~g had also been isoIsted from birds 01. 
another of t.he company’s farms in the area. The S. a~~~i~oww. iso 
Med from Mill no. 3 during the 5t.h-generaCon breeder seasol:-o 
was not associated with prior or suhaeqnent burkeg infection OL& 
the ranch (Table 1) _ S. .r:l?fu??.tl:s and/or S. ht?i&el.berg were agail: 5 
isolated from hatchery debris of seven of eight 1973 hatches 016 
fhe 6th Slmin A4 generation (Table 1). Before incubation of egg:’ 
in these hatches they had been treated with Tylan, gentamiein suI ‘. 
fate, and quaternary ammonium compound. 5’. teltws~~ec! wa:~ 
isolated from all groups, several specimen typea, and several agcd 
groups of the Gth-generation Strain A turkey brooder-growetg 
birds (Tables 1, 3). S. ~.M&~w, was isolated from one Gth-genera P 
iion Strain A blood-test reactor (Table 1). z 

Table 3 summarized the bacteriologic and serologic teat re 
su1l.s for S. :c-r~ncssce infection in the 6thFeneration Strain P 
b~mchw-~rowt~r birds. Isolation s were m2de from poulis dying jt 
Ihe first 2 weeks of life in houses 6, 8, z)? IO, 11, 12, inc.ludinr foul 
hatches. Subsequent. t.esting in these G houses VeveaIed posit%,, 
cultures and serolopic tests io be most consistent, persistent, amy 
widcpread jr, houses 9. 10, 21, and 12, with all age groups testec 
being iaf&.ecl. There was good correlation in ability to detec-5; 
infection between aI1 specimen types and testing plwzdures usecg 
in these if houses. The rates of isolations from decal s,vaI~ ancg 
litter samples and of serologic reactions to the microantiplobu~it:r 
test. in these houses decreased as the infected population becam,~ 
older. Culture at 25 weeks of age of 24 reactors to the microant;i g 
ytobulin test revealed S. tesnacssee in 3 and S. a.wabb?x in 1. 2 
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Infection in houses 6 and 8, first detected in dead goults dur- 
ing the 1st 2 weeks of life, was not detected again until 18 meeks 
of life, tvherw infection was widely detected throughout the 
growing period in hat&mates in houses 10 and 12 as mentioned 
hove. No isolations \vere made in houses f, 2, 3, 4, 5, and 7 (in- 
t-olvinz 4 hatches) until late in the brooding-grooving period, with 
inconsistent specimen type,s being involved in positive tests. The 
rate of serotogic reactions to the microtiter test in house 8 in- 
creased between 12 and I8 weeks (Tab& 3). 

A fxtal of 11 salmonella serotypes mere identified during this 
study. Three (S. u&otz.ue, S. &ortb~~m, and S. sari &ego) were not 
associated with infections on the ranch and hence were felt not 
io have established themselves on f.he DiHon Beach ranch premises. 
These isolations were from feed-mill and processing-plant 
premi.~s where the specimens were obtained. 

S. @n&z.7t&, S. lecingto.rt, and S. w07=~1~.~3@..7k were isolated 
from the feed of the H&-generation Strain A breeders (Table 1). 

XisceHaneons wild-animal specimens cultured during the sur- 
vey were negati\ne. These included 1 rat, 4 mice, 1 rabbit, 1 snake, 
1 swalloTv, 12 compoait.es of fly pupae, and rat and mouse feces. 

There was no evidence that salmonella lvas introduced into 
the Dillon Reach ranch by egg-transmitted infection. None of the 
salmonella serotype infections S. o~~*tlai@x~~, S. sari d%cgo, and 
S. imfa.&is experienced by Strain A turkmr source breeders in 
Oregon were detected in three full generations raised at Dillon 
l3each following importation of eggs. Likewise, no turkey infec- 
tions were experienced in the first: full generation of Strain B 
turkey breeders following egg importation. These observations 
indicate that no ovarian t.ransmMon of salmonella occurred at 
l;he time the hatching eggs were produced in Oregon or Wisconsin 
for use at Dillon Beach. It also suggest8 that salmonella either did 
not c.ontaminate the shells of these imported eggs or was complete- 
ly eliminalxxi by the farm and/or hatchery shell zxnitation pro- 
cedures. 

Eight serot.ypes gained access to t.he ranch, and all were be- 
lieved lo have been inlroduced in feed or by personnel or supplies. 
l’hese were S. te.+&nessec, S. ~.FL&USM, S. lez&gto+z, S. worthkdoq 
S. heidelberg, S. i?z.Ia:l&s, S. Teading, and S. tafpl&mwiwn~ var. 
coyer&ccge?;. Four of these serotypea (S. ten?&e6see, s. awtum, s. 

lexiqto#, and S. acorttdwgton) were isolated dirpxtly from pel- 
‘leted feeds. This demon&rated that feed rczw one vehicle conveying 
salmonella organisms to tie ranch during the survey perk& A 5th 
serolgpe (S. tiqfu~&k) was also associated with feed+ The remain- 
ing serotypes were associated with turkey infections only and 
were Ilot isolated from feeds or premises Their route-s 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 area. 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. T.ea&rAg 
isolation, in particulsr, strongly suggests the entrance of infec- 
tion by personnel traffic. The possible roles of wild birds, rodents, 
and reptiles in the introduction of salmonella infections to the 
premises were not determined, although suc.h possibilities are docu- 
meuted in the literature (9,10,13). 

‘l’he elimination of imported hatching eggs as a source of the The importance of this study from the standpoint of the pos 
eventual infection in turkeys and the contaminations of produc- sibijity CJf maintaining salmone~h+free turkey popuiatiolls was the 
tion areas indicates that the salmonellae involved were either demunatxalion that progeny from breeder turkeys with a history 
present on the premises at; the time the ranch WM populated 111. 
were introduced later. The absence of any detectable infection in 

of .salmor~ella infectjon can be hatcher1 free of infection and that 

turkeys or contamination of production areas (ot,her than in fP?d) 
such progeny, and at least several generatioos thereafter, can be 

dusizlg tie first 3$$ years was consider-ed sufficient evidence that 
rnist:rl ~IJ present production facilities free of .5alrnonella providing 

prior contamination was not the source. It is therefore felt that 
the premi.ses they are grown on have no endemic infection m 

all salmonella serotypes associated with bird or environment in- 
prior contamination and viabie organisms can be prevented from 
being physicatfy introduced. Present-day sanitary practices in com- 

fection were physically carried in. mercial feed manufacture and the access to premises of oukide 
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personnel and equipment are not adequately designed to prevent 
the entrance of salmonellae. 

In fxrms of this study, the most serious obstacle to maintain- 
ing primary turkey breeders indefinitely free of salmonellae is 
felt to be the inabdity to consistently produce and deliver salmonel- 
la-free finished feed. Also considered sizable pAdems are other 
sonices of infection, swh as piwnisey contamination by persowel, 
equipment, and wild animals. 

Following their introduction into the ranch, the salmonella 
serotypes jsolated mere 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 transietlt, when occuwiw, arid mostly absent. in 
the open brooder-grower houses (nos. 1-8) and the breeder houses. 
The age of the birds in the breeder l~ouaas (i.e., adults) may have 
been an ndditionsl factor for low recovery in those area8. 

Equally interesting was the high incidence and long duration 
oE infection in young bird3 and environmental contamination found 
in the, forced-air ventilated brooder-grower houses (MN. O-12). 

Building sanitation between seasons appeared to be effective 
in eliminating enr4ronmenta.J contamination. That egg transmis- 
sion may have played a role in the persistence of 5’. IwCde1Der.r~ and 
S. infa-w.his in turkey Strtin A generations 5 and 6 is suggested by 
recovery of these organisms from hatchti,\ clcbris. If that was the 
case. it would suggest that the fumigation practices and the anti- 
biotic dipping were noi. effective in yreveutiilg all transmission. 
Assuming that the dipping and frlmigation were done as effective- 
Ig aa possible and eliminatd rrhell contamination, this would sug- 
gesl; the possibility of ovarian tratwnission in the seven hatches in- 
volved. There was, however, no breeder infc&on indicated jn re- 
peated sampling of keeder-house litter during production. How- 
ever, these sewtypes lvere isolated from 4th”generatio: l.weders 
going to market. Consequently, some mode of environmental con- 
tamination at. the hatchery level must. also be considered a JOY- 
sihilif.y, 

It is also of interest that none of the sdected breeders from 
generations 6 and 6, which revertled S. h&elbsw infection at 
hatch time, reacted serologically to the S. tllpiz.i.}~~l#.i~ant tube ag- 
glutination test. 

The low rate of salmonella isolations from feeed sample* may 
Micate a low level of contamination. This low ~~overy rate srlg- 

ge3t.s that feed sampling procedures should be improved and that 
large numbers of sampIes may he needed to aasure detection of 
low levels of contamination. The lparying isolation rate from the 
environment suggest8 the new3sit.y for estremely inteu.&e samp- 
ling to detect transient contaminat.ion. 
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