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I. BACSlUOLOGICW. S!tmY t WI!H SPECW. BlftHIIQI !O B.lCf.DIUII 

PULLORlllt OJP UICXS ll1W> ll SBBLL JllD OHIOD DYil'G WlfHII' 

!1llllll WBBU .&ftlll BA!eaBDrG 

u,1m1c:r121 

!ha ;poultl"Jllll,1l ha• mu, obatulea with which to 0011.tn.d.. Ia 

Md1 ti on to ti. problema ot teeding, l>reed.1:ng aud •n:et1:ag of tm 
prod.nots, man, otbe:ra present thuulelv•••. !he moat illlportaat on.ea 

an thoN 'beari11g on the health of the bird.a. tu 1u1tioa of pn-

venting thia or that disease tNa entering tbt flock an4 h• to OOJt-

tJ."Ol and eradicate these diseases Whan onoe theJ have oocurrecl ..,., 

thl poult17 are 1uaatiou of eoonomic illlpo.rtanoe • 

.Among the several <Uaeaaes ot chioka bacillar, white 41arltJM 

prol:abl.J' oauaea greater louea than _., other illf'eot1oa. 

fl>.e tem -.hi ta cliarrhea• has tmfortuutel.J' been ue4 te cle-

aigraate almost &133' tn,e ot intestinal trouble inwh1oh the teoal dia-

oharge1 are o'f & more or leas whitish nature. J.1 a •tter ot taot 

u_rthing that inte:rter1 with the normal Mtabol1811 ot the ohiok -, 

cause the s1111ptom of ._hite diarrhea•• However bacillary white 

dJ.armea infection la caaaet 1117 a know.a. apeoitio agent, Bacte1"1• 

pullol"III. !his aioroorgan.1• 1• responsible tor the death ot thoueaada 

ot bal>J ahiou each .Jllar. It has also been ahown to 'be a caue of 



a. 
infertile eggs, chiolta dying in the shell am ot ohiolta maturing 

in a atwited comition. Seme inteotad ohioka grow rapidly, raaoh 

maturitJ and are apparentlJ tree from the disease, but neTerthe ... 

leas harbor the microorganism within their bodl••• 
the economic importanoe ot this diaeaae is Ter, great 

and naeda further in:natigatioa. !his thesia~ which is enti tle4, 

•.t lacteriologioal StU41,-Y1ith Special Baterenae to Jaoteria 
'" 

Pullormn, of O.b.iolta had in Shell and thiOlta J)Jing Vi thin three 

•w After BatchilJg'I, 1a a part Of a larger pNblea in whioll &11 

the etteota ot 'baoillary aite <Uanhea are being atwlln.. 

lJIY!P Ql·WflMWII 
:U.ttger (1) (2) (1900 and 1901) was the first to man u-.. 

tu.aive atwliea ot bacillary wbite 41Rrhea. He iaolate4 a baoilla.a 

from the 11Yera an4 apleen ot atteote4 baby oh1cka, 1nJected living 

•aJ.turea of it into other chicks an.d recovered the mioroorgau1aa 

from them. 

fhe bacillus Bo. 9 isolated in 1908 bl' :Peraot (S) troa a-
abaorlHld ,ol.k: and heart blood of oh1G1teu · that did not hatoJa or 

tbat 41ed a fn days attar hatching was probably Bacterium pullor11111t 



a. 
In 1909, Blttger and 8tonabum (4) l'9po~ the finding of 

the organism in (1) the Oft in the OTariea of hena, (a) yolk •t 

tnah eggs, (8) eggs incubated tor var.,ing lengths of ti•, ancl (4) 

,ollt aaoa of :tul.17 developed chiclm still within the shell, whioh 

they conaicleNd aa eYidenoe that the hen the original 80Ul"08 ot 

infection to the chicle• !bey pointed out that the cliaeaae 97 be 

tranamitte4 through au infected food auppi, • .&.D 911>ariment waa ran 

en 50 chiolta wbu'8bJ they nceivecl a few drops ot a •taq ausp1n-

aion ot Bacteria pullo1'Um when w.ken tl'Om the incubator. the 

miol'Oorgan, ams were alae ad4ed to their food an4 driDltiag •tar. .u 
a result of this M of the 50 died.. Of 180 chicks treatet in a 

similar wa, at a to I daya of age, 13 per cant aaoo•becl• Of 396 

chiclta infected in a aimilar way wben 24 hours old about 24 per oent 

died aa ooq>ared. to 17 per cent in. the control lot. BlaTan atrong 

chiclta ware in.jected subcutanaoual7 with a p1U'9 culture of the llicre-

organtsm and all died and. Bacterium pullorum -.a 1"8oovered troa the 

internal organs of each dead chiclt. 

In their second report Bettger am stonebum (I) (1911) deal 

11.uch with the aouroe of infection and recorded finding Bacteria 

pullora in the ovary ot a munber of hens. !he diseaae was produced. 

at will b7 3 at:raina ot the micl'Oorganiam ·isolated fl'Om. inteoted 

ovaries, em• and chick• reapeotivelJ• !rbe organism. was iaolate4 from 



• 

4. 

the liver and Q.D&baorbed yolka et the ohiolt•• !hey 1ta te that ia-

teotion f'rom oht.ck to ahick oann.ot apparently take place after th..,. 

are 3 or 4 days old. !he tena.le ohiolta whioh aunive, often barber 

the infection and may bec0l'l'8 baoillua camera. 

Battger, Xilitpatriolt, and Stonebum (6t (1912) in their 

third report atate tha.t the sr•teat mortality ooou.n-ed. among the 

ohiClka that we re infeotad~ wi thia I days aner !he moet 

critical period ot infection being the first 4-8 hours atter hatohinc• 

fbe7 further state that with tw exceptiona, the d.eatha tn,m tnical 

bacillary white cU.arrhea occur while the chiek1 are under one month 

ot age. !he J110at satisfactory method of d.iagzaoaing 'bacillary White 

diarrhea of chiolta is by a bacteriolegical examination. 

In 1918 Jones ('1) reports e:x:pariments which shCM that 

tion takes place ·111 8 ft7•, (l) through egg, (2) direct contact bl 
ancl. 

the incubator trom tho• acqu.1r11'1g infection through the ftgffo (3) by 

day old chicks placed in contaminated. aurrcnmtings. Baoillary wbi te 

diar.rhea usually develop• in chicka trom the third to titth day and 

lasts about l month. rour da7I after hatching the ohiolal an apparently 

inmnie to the intection. 

Hadley et al (8) (1918) report that lacterium pullorm ia 
and 

de:x:trin, dulcit~ maltose negative. Bacterium pullorum .A oa.u.aing 

bacterial white diarrhea in chiok:8 ia aerogenic and preducea acid am 

gaa on dextrose, while .Bacterium pullorum. .B causes infections in adult 



fowls and ia anurogenie am only prod.u.oea acid in dextron. 

Ward am t&Uagher ( t) (1920) .contribute the tollowizlg 

information in reprd. to bacillary white diarrhea. It ia an aoute. 

highly fatal aeptiaeaia ot young chiolta oaused b1 Baoteria pullorua. 

!he intection-, ooour in Nftral •1•• !ha •et oomaon aoul'M M-

ing looaliH4 uaaally in the ovary et the hen. Should. one or more 

infected. ~• hatch then others in the brood are exposed. and nearly 

all beooae infected. Chioka are moat susceptible d.Uring th~ first 48 

hours ot lite, but are praotioal.17 inauaoeptiale after the third UT• 

!he D10rtalit7 rate among brood.a atteoted l'Wl8 from 40 to 90 per cent. 

!he 1ncubationperi0d ot the disease in chicka ia trom 4 to 10 da1•• 

Dea tha begin to occur soon after hatching and oontinu until the third. 
al.10 

or fourth week. !hey/ state that artificial cultural method.a are the 

more pnoiae tor a correct diagnosta. !he causative agent •1 be 

readilJ iaolatecl from the heart blood, UTer, spleen, kiwya,er a-

abaorbed. It •1 be 4itterentiate4 from other mianorganiama bJ 

it a cultural am bioohemic ob.aracteristica and by 1 te agglutinatin,g 

pi,:,pertiea against a homologou aerwn.. 

Canfield (10) (1925) states that the gnatest loa•• from Wa 

disease occur aong young chieka :trom 4 to 16 days old. Some infected 

ahieks survive and become carriers ot the disease tor lite. !he 1ntee-

tion alao spree.dB through contaminated food and drinking water. 
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Jbcperiments upon the livabilit7 of chicks from infected aDl non-

infected atoolt showed onl1 22.4 per cent from reacting hens while 

the non-reactors showed 94.02 per cent living chicks. (Bl did not 

atate whether the clead ohioka were uaminetl baoteri.ologically.) 

Gwatltin (11) (1926) ;pointed out that 13 cul turea obtained. 

- from outbreaks ot bacilla;y white diarrhea were shown to be 

Salmomlla pullora. :rour at rains we re anaerogen1e. !h1'9e out ot four 

eul tu.res trom infections in adult towla were anael"Ogenio. 

!hae oases ot lung inteotion were obaernd in 65 chiclta 

and not in the heart and 11 v:er. !hree ouea were oiaened 1n the 

heart am liver, when not in the lungs. Jra ooncludea that this 

necesai tates the culturing of all three ti•ues • 

.Bl"lm8tt am Bradle7 (1926) report, that the inteowcl hen 

tn.n.amitts the miol"Gorganiam trom her ovary to the egg and thllMt• to 

the ohiolt. !he mortali t7 1&0 , high• !he mioroorgania-,. be tomid la 

the blood, 11 ver, langa and the persistent yolk sac. 

other pieces ot literature were reviewed., 11.0WeYer, most 

ot them confirm the ~aulta obtained by the early iaveatigatora. 



QTHOR§ 9l. IIJBSWWA!IQI 
fhe Bl:perilDlntal Jowl• 

Breeda. 

Stxty-aix towla ot the Jarnd Beck, Bhode Ialand 184 au4 

White Les):l.om breed• we.1'9 ohoa•n tor thie experiment. J'our ot tbl 

iird.e died dvbJc the oouree ot the proJeot leaving 62 to complete 

the p,oblan. 

!hey were olaaaed u reacto re and non-reaotora to the 

•oroacrop1o agglutination teat for bacillary white diar.rhea. 

Agglutination in the 1-50 nram-u.tigen dilution wu ued a, a 'baaia 

tor this ola.asitioation. by were tested at monthly interval.a. 

!he ~ben of' the reaotore are as tollowa1 

White legh.01"11 hea. 

11 
753 
166 
aaa 
966 

1508 

15 
73 
91 

DU 

1'1701· 
17707 
17708 
17711 
17712 
17714 

lllo4e Ialand Bad hens. 

.Barred &>ck hena. 

1156 
1781 
4184, 
'896 
4181 
4287 

1'1141 
17751 
17769 
17771 

1771'1 
17718 
1'1'123 
17728 
17738 



a. 
!l!hree ot the reactors clied du.ring the experi•nt, two Jarred. 

Book hens numbered 17708 and 1771? al'l4 l White Legho:rn numbered. 1556. 

!he ova.ry o-r 17708 macroaoroploall1 &pl)eared norru.l and an attempt to 

iaolate the laoterium. J)ulloram. waa truitl•••• !he ova17 ot hen 1'1'117 

appea.red. pathological and upon oulturing tor Baoterima pullorum, the 

mioroorgam.am waa isolated. TheJ both died JPebruar.v 23, 1927. fOWl 

1556 died "'pril 4, 1927. ll8r o-Yary presented arke4 alteratlou aD4 

Jaoterium pullorum was iaolate<l trom it• 

!he nmnl>era ot the noa-reaoton are aa tollow11 

White Leghom hens. 

18 
aa ua 

141 
185 
2.91 
lf,7 
348 

12 
13 
66 
'16 
86 
88 

152 
15'1 
l80 
185 ,2, ,a, 
719 
'166 
785 

92 
152 
262 
278 
299 

i'olrl l'lUlllbered ll6 died Karch 29. He:r ovaries appeared normal 

and when cultured, Bacterium pullorum was not isolated. 

:rour non-reacting White Leghorn roosters went kept with the 

White Leshom hens. 1!here numbers are as follows: 



283 
369 

0 
774 

the numbers of the non-reacting mi.ode Ialand Bed roosters 

are as f'ollows: 

286 
161 

96 

~he ~•ls that ceased to be non-reactors are aa follows: 

numbers 352, 76, 161 and 96. !he serum ot the lhi ta Leghom hen 

nwnbered 352 agglutinate,d pullorwn antigen at a 1-50 dilution dur-

ing the :March and April tests. At the time of the Karch and April 

tests the serum ot a Rhoda Island Bed hen nambered 76 was positive 

to pullorm antigen in a 1-50 dilution. the aerm. of a Rhode Island · 

Bed r.ooster numbered 161 contained agglutinins tor Bacterium pullora 

antigen sufficient to cause a positive reaction in a 1-50 dilution at 

the time of the krch and April tests. !he serum of a Bhode Island 

rooster numbered 96 was ~ositive for pulloram antigen in a 1-50 

dilution at the February and April tests. 

fhe Barred Rock hens, Bhode Island Bed .reacting hens, Rhode 

Island Bed non-reacting hens and the 3 Bhoda Island .Bed non-reacting 

roosters wre kept together. !he Whl te Leghom reacting hens and non-

reactors and 4 non-reacting J.'OOstera were kept together, but separate 

from the other breeds. Ee.ch of the two groups ot fowls had a poultry 

house ot suitable construction for its qmrters. 



10. 

:reeding. 

!he bird.a were ted a laying mash mixed with water about ten 

o•olock in the morning• !he evening feeding oonsisted ot two-thirds 

cl"&Olted ,ellow corn am. one-third. whole wheat. Dry lqing mash •• 

before the fowls in .self-teed.era at all times. b7 also had grit 

and fresh water. 

liandling of the J:sga • 

All of the laying birds were traJ)l'leated. 'lhan a fowl was 

remoYed from the nest her nam.ber and the date of la,ing were reaol"U4 

on the egg. !he eggs were atored in an egg orate, plaoe4 in a 'baae-

•nt l"OOlll where the temperature au. haidity were anitcn.'lll. the egg 

orate waa plaoed in a slanting poai tion which was ohange4 a or I Umaa 

daily. ?lo eggs 'for hatching were kept longer than 10 days. Double 

yolked or very small eggs were not aet, otherwise no eggs were disoaried. 

When the esga were sorted for incubation an equal nmnber of eggs 

laid by non-reacting White Leghorn hens were set with those laid by 

reaoting White Leghorn hens. i"or the hea'f1' )reeds an equal nwiiber of 

esgs from Bhode Island Bed hens were set with those of the reacting 

Bhode Island Bad and reaot~ng Barred D>ck hens oombine4. 

Incubation. 

!wo incubators of a standard make were used. and the directions 

were followed as aoourately as possible. !he chicks from 4 hatches are 
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a.eluded in this experiment. · Settings were made Februar7 16, l'ebl'll&l7 

24, Karch 13 and Karch 20. 

!he agga trom. each hen ware placed in wire baskets or gause 

aacka on the eighteenth da7 ot incubation. !he eggs trom the reactors 

were kept in baskets or sacks on one side ot the incubator and trom the 

non-reactors on the other side• 

B&nd.ling ot Chicks• 

!he chicke were removed tram the incubator 24 hours after the 

date due to hatoh. fhe identi t7 of the non-reactors was Mintained with 

n'll!Dbered leg bands. .A.tter banding they were placed in a box by them-

selTea. !he reactors ware then talmn aare of in the same 'fl&1• Both 

groups et ohiclta were kept under the same condi tiona at all times, but 

these conditions ch&n@8d as the broods were moved. during the three 

weeks after ha tohinge 

!he first brood was kept in a ooop in the veterinary hospital 

tor one wee.It. !his coop had a kerosene burning brooder stove in the 

canter ot it Ud •a divided into 2 equal parts by a tight partition. 

!hey we re then removed to 2 brooder houses tor the other two wee.Its. 

!he reaotora were put in one. brooder house and non-reactors in the 

other. .l coal bum.i:ng brooder stove was used in each house. 

!he second. brood was housed the entire 3 weeks in the coop in· 

the veterinary hospital. 



12. 

The th! r4 brood was housed the entire time in the 2 brooder 

!he tourth brood was shipped to Bichmond, Virginia on \he 

afternoon ot April 11. '!he1 were reoei'Yed there the moming ot .lpl'il 

12 &nd reshipped to Blacksburg, Virginia that atternooa. !hey were 

received here the momlng ot April 13 an.cl no mortality had resultecl. 

'!bey were brooded in the ooop in the Teterinary hospital for 8 weeka. 

the ooop ta the veteri:aary hospital and the brooder houaea were 

oleaned thoroughly am diaintected each ti.ma before placing a new brood 

-in them. ~• brooders were kept at a temperature T&1'7ing from 9581' to 

100°1' during the 8 •ek• atter each hatok. 

hedi:ng. 

!he ohiaka were fed tour times per day with a atanclard. brand 

ot ohiok maali. As a aateguard agaiilat so-called "leg wea1meaa• about 

1 per cent of cpd li'ver oil was added to the ma.•h• :rresh water ancl 

grit were kept before the chiclta all the time. 

!tohnio ot Chick J:xam.ination. 

!he yolk ot eaoh chick that had "pipped" the shell waa cul-

tured tor Bacterium pullor~• b egg was well tlamed and the a.bell 

picked ott the chick with flamed to_n,eps. !he area of the _abdomen 

over the yolk au was well flamad and then seared with a red hot knife• 

~• abdomen was picked up w1 th a flamed force:p and a red hot knife 



Omission 

When the fourth hatch wa.s shipped to Biohmond, Virginia 

the chicks f'rom non-reacting and reacting hens were shipped in 

separate shipping boxes. 

file following chicks were too weak to ship, so they were 

killed and autopsied, 

694 
696 

698 

'120 
721 

Whtta Leghorn non-reactors 

696 
69'1 

Bhode Island Bed non-reactors 

693 

White Leghorn reactors 

722 
718 
719 



used to open the yolk aac with one quiolt iuert. !he contents ot the 

yolk sac wen aspirated into a sterile pipette and put into a teat 

tube containing nutrient broth. !he tube waa labeled with the hen 

DUll.ber and date laid, and allowed. to incubate from 36 to 48 hours at 

37°c. 1.11 nutrient broth and agar 'll8ed in this p:roblem wu adJWltecl 

to a pR of 7.4 to 7.6 by the lfedal1allethod 
-
, file dead chiclta N 1'9 examined t,7 the following •thocls !he 

leg band •• removed and ntmiber recorded on a petri dish oner aloq 

with the date. the petri dish cover and 'bottom•• ll&l"lted ott in a 
r 

parts and labele4 liver, heart and yolk, reapect1vel7. !la• chick wu 

then tluled 1U1til the teathe:ra were bul"JJ84 ott. It was then pl•ecl, 

ventral side uppe11110at, on a <lissecting ltoarcl which ha4 'been previ~ul1 

washed with a 2 per cent trikresol solution. fhe akin was picdcN. 1,9 

with a flamed forceps and a ad.lan 'incision was -.de troi abO't'e tht 

anus through . the breast l>om with a pair ot tlmne4 aoteaor,. IN 

thoracic and abdOJlli:a.al. organ, wen then expoaed. J. lobe ot the liftr 

was then secured wi 'th a flamed tol'Cepa and cut off w1 th a pair ot 

flamed scissors. !he tiHue was then flamed l1l4 a aall pie .. wu out · 

ott. leaving treah tisa,ue exposed. the expo11d. end_. gently Nbbed. 

over the surface of agar in the petri diah. '!be aame prooNure waa 

followed. tor the heart. !he teohnic used with the yolk ao Rriecl. w1 th 

the co:naiat.noy of it• contents. If the yelk waa \ID&baor'be4, the aac 

was seam with a red hot knife, picked up with a pair of tlame4 torcepa, 



punctured and about l cc. of the contents aspirated into a sterile 

pipette. It was then tre.nsferred to nutrient broth. It the yolk 

was 1nap1ssated 1 t was removed. from the ohiclc, flamed, severed. iJi two 

and stl'8aked on agar. The bone marrow was cultured. by cutting the 

temur from the body with hot aciasora, flaming the end ot the 'Nne, 

an4 making a transfer with a sterile straight platinam needle from 

the mar.row to nutrient broth. 

b agar plate and tubes of nutrient broth 118 re placed in 

the incubator at a teq,erature of 37°0. 

~• inoculated. agar plates and tubes ot nutrient 'broth 1181"8 

allo-wed to incubate tor 36 to 48 hours• !lhe inoculated. agar plate• 

were then examined and ay coloniea resembling Bacterium pullor= 

were fished and. transferred to agar slants tor further atuq. !he 

tubes of nutrient broth which had been inoculated from bom ma?'J.'O't 

were examined tor oloudiuss of tile meclia. An,1 that remained el.ear 

after 48 hours imubation we re considered to be tree of iaoteriam 

pullorum. !hose that were cloudy or the least suspicious ware plated. 

on agar by the loop dilution Jll9thod uaiJJ.g two plates tor eaoh broth 

oul tu.re. tu.bes of nutrient broth containing yolk were plated. out in 
' 

a wa7 similar to that . 81Dplo39d with the tu.bes 111ooulated from the bou 

Marrow. !he•• plates were allowed to incubate tor 48 hours at a 

temperature ot 3?°o. !he plates were then remoYe4 from the inoubator 

and examimd maoroscopical.17 and mioroaoopicall7 tor colonies ot 



15. 

Bacterium pullorum. !:a7 auspioioua ooloniea were marked. !ha maliced. 

ooloniea were then transferred to agar alauta, incubated tor 'fl hoara 

at a tempemture of 37°0, and then plaoed in a dark ohameer at ma 

temperature where all oulturea were halt until read.J tor a dit:teren.tial 

cUagnoaia by tei,nantation and ~lutin.ation teat,. 
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lJPTlllQATIQJ QI~ 

re:rmentation !eats 

!h.e cult\ll'es were transferred from the agar alanta to na,-

rient broth and incubated tor 24 hours at a temperature ot 37°0. 

!he oulturea were then transferred to the following oar'bo-

hyd.rate media: dextrose, d.extrine, duloite &n4 maltoae. they were 

then incubated tor '12 hours at 3"1°c after which readings were t&Jtan 

am recorded. !he oarbohld,rata media were prepared as tollowa: 

utrient broth wa.a which oonaisted at the following 1:a.gredienta;, . 

• 3 par cent llaat Bxtact •Ditoo• atand&l't\iud, .5 per cent aocU• 

chloride (o. PJ, l per cent peptona "Difeo• ataudardized, and 1utt1-

cient distilled water to make the desired amount :raquired. !his •• 

autoclaved tor 2 houn at 15 pound.a pressu.1,a. !he :medium was then 

removacl and titrated to a pH ot 1.2 by the "Jledalia Kethod• (13). 

!he carboh,ydratea were added in an amount to make a .a per cent 

solution. Andrade'• indicator was adcled in an amount to make a l 

per cent solution. Baoh carbohydrate mediwn was put into sterile 

test tu.bee which contained Dunham fermentation tubes inverted. !he 

nadia were then autoclaved tor 30 mi1111tea at a pressure ot 5 pound.a. 

When the autoclaving process was about over the pressure was momen-

tarily increased to 10 pounds and then released quiokl.7. ft.is 

procedure as a rule was successful in tilli:ng the fermentation tubes. 
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.Begardlesa of the te1111entative oharaoteriatica ot the various oultures, 

agglutination tests were rtm on eaoh. 

Agglutination teat,. 

Agglutination teats were run on every culture isolated during 

this experiment. !he culture was washed. from the agar slant with 

sterile .• 2 per cent phenolated physiological saline solution. !he 

bacterial suspension was then pasaed through a sterile glass-wool 

tilter into a ,te~il• test tube. The autigen was then standardized 

to a turbidi t1 corresponding with Kdarland's :nephelomater tube ,'lfS. 

The antigen was then put into \fasael'm&lUI. Tiala a.a tollowa: In ene 

row consisting ot five Tiala, l cc. ot antigen was put into the tint 

vial and .5 cc. into each ot the other tour. the last vial was used 

aa 4 control. In another row of tour vials, l co. ot antigen was put 

into the first vial and .5 cc. into the other three. !his row ot 

tour vials was used ,to test the antigen with known negative serum. 

Into the first vial of the row ot five tubea was put 4 oo. 

ot known positive serum mki?Jg a dilution ot 1-25. !he contents were 

than mind with a steri:Le pipette and .5 och removed and put into. 

tu.be nwnber 2, JJJ&king a aerwn-antigen dilution ot 1-50. !his same 

prooedu.re was repeated in the other two tu.bes, which made serum-

antigen dilutions of l-100 am 1-200 respectively. 1'J.e same teohnic 

was re_peated with the row ot tour vials using negative serum. the 
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serum-antigen d1lutio11t and control we re then incubated at 3'1°0 for 

24 hours, removed and placed at room tempera.tu.re tor 24 hours then 

readings were takan and recorded. 

M§ULTS QF IW{ESTIG.lTIOH 

!he resul. ts of this problem are aUGh that they can be pN• 

sented very well by tables. !he tabulated results are given by 

breeds, with the breeds divided into groups according as to whether 

the aerm agglutination reaction ot the birds in each groui we.a 

positive or negative.· !hia data imluclea the number ot settings, 

number ot eggs set, number eggs pipped., naber of pipped esga from. 

which Bacterium pulloram •s isolated, total number hatched, total 

number of chicks d3ing within 3 web after hatching, percentage of 

the same, number of dead chicks from which Jacterium pullorum waa 

isolated am percentage of the ... 

!ables number 1 through 5 show the results as Just descl"ibe4. 

Tabla 1. Tabulated data of the 4 settings of White Legho:ra 
non .. reactora. 

· Ra tohed. r cent Died o Per oent 4ea4 
B.P.• B P • so te4 

*B. J?. .Bacterium pullorum 
**Average percentage of total dead in 3 weeks 

***Average m>eroentage of dead in which Bacterium pu.llorum was isolated. 



fable 11. Tabulated data of the 4 settings ot White Leghorn 
reactors. 

Set• !lo.eggs No.Pi- Pipped JJatohed Die( Per oent Died ot Per oent iead. 

!able III. Tabulated data ot the 4 aettings ot :Rb.ode Ialand 
Bed. non-reaotora. 

ated 

Set- Bo.eggs Bo.Pi- Pipped Hatohed Died Per cent Died ot er oeit .,._ 

fable IV. !abulated data ot the 4 settings ot Hhoda Ial&ml 
Bed reactors. 

!able v. Tabulated data of ta 4 settings ot Jarred BocsJt 
reactors. 

•B. P • .Bacterium pullortml 
**Average percentage of total dead in 3 weeks 

•••Average percentage of dead in which .Bacterium pullorum was isolated. 
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!he results ot the termentative and asglut1native studies ot 

microorganiSJU isolated trom tissues ot bab1 ohioks are tabulated in 

the following tables, 6 through 23: 

Legend tor tables 6 through 13 

BR following •chick" aignities that the egg tram which the 

ohick ~a hatched waa laid- by a non-nacting hen. B bJ' a reaotiDC 

hen. fhe number atter either ot the above is the leg band :ru:unber which 

identities the chick• fhe letters BR, BIB or n a.tter the wol'd "hen• 

design.ate the breeds, Barred iook, Bhode Island Bad or White legboa 

respeotivel.v•· !he number attar tb• above mentioned letters indioawa 

the hen that laid the egg from which the chick was hatched. 

!issue exam 
L 
11 
y 
Jll 
D'ose 
D'ine 
~o 
lfalt .... 
25 
50 
100 
200 

Beaotion 

Positive aerma 

!isauea exami:na4 
Liver 
lleart 
Yolk 
Jone marrow 
Dextrose 
Daxtrine 
Duloite 
Jlaltoae 
J.gglutination B9aotion 

seram-antigen dilution 1-25 
serum-antigen dilution 1-50 
serum-antigen dilution l-100 
serum-antigen dilution 1-200 
Idanti~ing number ot reacting fowl Whose 
serwn was used to test the agglutination 
ai':tini ty o t the culture • 

.4 bla.nlt B,1808 after one ot the letters L. H. 1. o,r 111 
indicates that Bacterium pullorum was not isolated. 
:m. s. Indicates that chicks were not shi.11>ed to 

Biohmond, Virginia. 
Indicates chick died in a basket in the 
incubator. 



-- Carbohydrates not termente4 
l.oid production 
I.aid and gaa product ion 



!able VI. A Fermentative and Agglutinative Stady of 
Jilcroorganiama Isolated from tissues ot Baby Chiou. 

1 ' Chi ck :NR 541 L --..Jt. ~-~---li.-----lc......J.~--J.--+-+-----1 
Hen WL 14.A. H i i 

.4.~A. 

112 
'> 

L"S2 Chi clc R 4311,-...,L::;:....--i.....J•i....-i;+--1,_•_-__,_._ .. ~...;;""-•.i,...-+-,;,4,~4;Jl-f--..:ii4l-l,._~4.,___.. 
HenWL 150$ H 
Date died Y C 
;i/1 'I /21 EM + + - ... - • • • 4 4 .fr 4 17753 

· sun~ 

15 
966 
96& r,,. 
232 

17701 

17707 
1'156. 

l'.262 1r,a, ... ,, 
't-.-. 

I ' I ,,. 

• + .. .... -- - - ' 4, 
.J.. ... - - - - ··- -- ... A. 
+ + - - - .. -~ .. 4, 4 . 3 16 2? :SM 4 4 

Chick R 421 L I&& 
Hen nTn tut J-·nr-t--+--~.;;;_..,.....;.~--l,--l-,......J,....-f,._...i.,.__,1-,.., ___ ..J .,.. 

.•·· .... ,,.,. •• ,>, ... · ... ... ... -·- .. ..1 -4. 4 4 4 177,!ll .. ... ... .. - ... - - 4 4 ' 4 763 

o• Oontami:na ted 



lable VII.A Permentative and Agglutinative Study of 
llioroorganisma Isolated from tissues ot .BabJ Chieu • 

.--------.-----.,.-.--------~-----,-----rr-n-."':""'."'"-:---, First fTissue Carboh:vdrate Reaction .Ae:e:.Reaction. 1rositive 
v .. + .. 1, exam jftese D •ine Dula Malt 25 50 100 200 serum 
Chick R 422 L 
Hen BIR 95 H , 

Chi ck R40l L • • - - - - - - 4. 4. 4 4 . 1 7728 
Hen RR 17708 H + ,1,, - - - - - - 4 r 4 4 . 4 17'11 

Chick R4ll ___ r..,,__-±-=.._-=-::.. ... - - - _ 4 4J..j,~ ..... 4-=-4___.9~5..,...__...._ 
Hen RR 17708 H I_ I 
Date died Y C* I 

3/i7/27 BM • - - - - - - - L.i.~3::...;1.,....:4"'-l-o_,:...+-_.7~1----1 
Chick R 412 L + + - ~~--':.L'.:...=.. _J...!l.Jr 4 _ _!_ ___ 95 __ -f 

HenBR 17708 H i · 1 1 -~ .. _ -- _ ......... _ -· --- _.__ __ __. 
Date died Y + - - - - - l • - · 4 4 4 - ·. 15 :,./, t:./27 J3M + • ··,:-7 -_-;•:-_-____ .:4.__,4 __ 4,__~,-4--+--=l::.;;5;__-~ 
ChickR 413 L • - - .,. - ... - - 14. 4 4 4 7S 
Hen ~R 17708. E • ... _ ... .,. ... - ... ... 4. 4 4 • AJIIAA 

Date died Y .±_,_;,_ - ... - ... - ... 4 4 4 - ..t.,Atl 
sh 9/ 27 J3M - ... ... ... - ... • 4 4 4 4 -

ChickR 3 L 
Hen 'A'D , '1'11 !ll H 
Date died y 9M 

,i: /, A./?."1 BM 

l 
• ,J. - - --Chickk 404 L ' t Hen un , .,.,i;,~ i-~li=---t-~+--r-----4---t-+--i-,.,...I--J.--l.----1 

4. 4 4 4 177'-!'. 

.LJate- a1:eu y • • ... • _ • • 4 4 4 4 1.ft.§6 
3/1&/27 BM -+ - - - - - - .. .t. 4 4 4 Tl'!)A1ll 

Chick IL 426 L -lo + - • - .. - - . 4 4 4 4 15 HenBR-~7733r7ntr'-t~~-~t--t-:----+..;;:_=+-=-.::...+..+~_:;..g~...:'!,...1-....:.:::........--l 
-- -- --· 4 4 4 _4 lfXA2 Date died y 

3/i?/27 :BM +. + - .. 4. 4 4 4 1'1769 

*0 Oontami:cated 



table VIII..&. Permentative and Agglutl:native Study ot 
Jlloroorganiama Isolated :Crom fia1uea ot BabJ Chick•• 

Second fTissue Carbohydrate Reaction Ae .Reaction. [Positive 
'l'r-• .. lo exam n1ese D1ine Dulc Malt 2.i; '50 100 200 serum 
Chick HR 5$7 L + + -- -- - !" 

... 4 ... ... 1 1HAA 

HenWL 18 H + + - - - .. -- ... A. ... - IIHltt 

. Date died y + ... -- .. - - ... ... 4 4. - 1'17Ul, 
.. s/21/21 BM 
Chick HR 660 L + + ... .. -- -- 4. 4 ... 4. Q~A 

RenWL 26 H + + - - - - .... - 4.. " 4 ' 4. 9A& 

Da;J _,ed y + + - - - - - - I 4 .. 4 4 4 LU.A 

3 23 27 J3M + + .. - ..... ·- - '4.i4,: ' " lrff;t 
ChickUR 561 L ... -- -- - .. .._ l 4 .... - ,,uu. 
HenWL 26 H + ;. -- -- - - 4 " 4. - lRA& 
Date died y ····-·" 

-1/23/27 BM +.,. - .. -- - - 4. ... - - 17'112 
Chickmt 66'1 L 

. Hen'IL 2G H '· 

Da~~ 'ed 
y 

·c 

3 2427 :BM + .. - .. .. -- 4 4 ' 4 17111 
Chick NR 564 L .... .. ... -- -- , ... A. ... 4 A.lHlA 
Ren W1' oi:. H 
Date died y 

-.l9A./tJ."I BM •• .. ... .. - - - ... 4 4 4. l '1'1ltt -Chick NR 591 L .... .. - - .-·1 ..... 4. 4_ u 4 .4.AA& 
Hen WL 111,:; H •• - .. - i - .. . 4. 4 4 .4 ilO& 
Date died 

.. _,. ......... L--y ' ! 

,.b,,o.Jip_., -J 
BM .,_ . ... - -- -- . 

A. 4 ... 4.: 177tn 
Chickifa 592 L -Hen WT. ,ac: H -~ 

, 

Date died y 
'It JgA lffPII BM 

Chick NR 595 L 
HenWL T85 H '. 

Date died y + + -- -. -- 4. 4. 4r 4 lTTmJ 
zh.P.'2.7 BM ... ,el, - ... 1'i"'; ~- ---~ 

i,. i,ru.C.'.CNR 594 L "" - - - .. - -- 4 . 4. 4, 4 l't7i:U, 
Hen mT ,011t H ......-

·-•--c 

Date died y ..... - .. - - -- 4 . 4 4 4' 1'1?07 .. ,l!i ... /,:,., BM .• 

Cn!ck lfR 6Sl L 
Hen 111T. 2Q!II · H .. .. -- -,- - - 4 ' 4 4 l'N Date aiea. y .i. ,lo .. - -- -- .. .... 

!l(/r>.~12'1 --BM .I. • . - ... 4,, 4 4 illllfl 
ChickNR 582 . -- .. -

L .• . -- ... ·- - .. A. .4 4 4. 17'714 Hen ,n-_ "riii H 
Date died y • + -- - .. - .. 4 4282 

!!f..l!>.A/27 - .. -:BM ... + -- - - - - 4 ... 1'7'183 - -



-

!able IX. 4 rennentatiYe and Agglutinative Study ot 
Jlicroorgani&IDII Isolatet from !issues of Bab7 Ohickl. 

Second. fTissue Carbohydrate Reaotio?). .Ae:. ,:Re,action 
Batch exam D"ese D1ine :Oulc Mal,t 25 50: 100 ·200 
ChickNR 583 L .. .. - - .. - - - .... - - ... 
Hen WL 893 H 
Date d:ied y e 

a/ie/1,:1 BM 
Chi ck BR 566 L • • - - ... - - - 4 4 4. 4. 
Hen WL f2? H 1- + .. - - -· + - 4. •· 4. 4. --
Date ~ed y ' I 

3/22 2'1 BM • - - - -- - - 4, j 4, . 4, -
ChickliR &$68 i ____, 
Hen WL 727 H 
Date died· y 

s/aa/av BM 
ChickBR 595 L + • - - -- - .. 4 4 4 .4. 
Hen WLit& H 
Date died y + + - .. -- -- ' 4 4 4 

3/20/ZI BM + _ti_• - -- -- 4 4 4 ... 
ChickNR 578 L + _,.I;,. - - - -- .4. l ._ 4 4 -lien wr, fAA ll ._ ____ 
Date died y ! .. 

1./2/27 BM ! 

ChickBR. 579 _,.. . --·------- ----l..........- --!-f-·-r 
L --- l . I I I 

Hen WL 766 H + -1- -
_,--..- .... ffl-.----•J--t- --r,,-

A,1 
• • i • -+ ~- 4 ·'--Date died --·-- --- •. _;;;__c_.. -· -- . - t-· ·---V . - ,_ ... ..-!'!....) ,. • A . .4._ .4. .... ... 

4/a/27 BM -Chi ckJt 441 L 
Hen \VT, 2..•u. H -Date died y + .. .. - - - - - 4 i A. -3/2fi/27 'RM • - .. - - .. .. ... 4. 4· .. _ ... . 4. 
Chick:R 44,2 L. 
Hen WT !'_!lt!) H'. .la .t. - .. -- .. - A. A. - . -· Date died y 

" 
s/24./27 BM 

1;nJ.C!'>: R 448 L .. 
"" 

.. - - -·- " 4 4 ... ·-Hen WT, ,!u> H 4 ,.t. - .· 4. .. ... .. - -- - -Date died y 
« foo/2'1 BM .I. .I. .. .. .. - - - 4 4 4 A. 

Chlck R 444 :r, 
Hen ft 232 Ii + - - - - .. -- 4 ,, 

' .. Dai;e a:i.ea. y ~-
3/9.p,/2.1 BM 

Chick R 445 L + + - - - .. , ..... 4, 4 4· -Hen WT. ,r;t, H. • "" .. .. - ' 4. .. - ... & 4 ,-: .... 
Date died y .... - - - - .4 A .4. 1</?11,/27 - .. 

BM -
C* Oontamina ted 

Positive 
ser'\:1.lll 

OKfl' 

'l!il.'l!i 
. '1'-!il 

1'16& 

.17'10'1 

. 17707 
1111a 
1 '79A1 

· .. 1u1• 
1 "1'101 

.. 

1"1'1Q1 
1:'f"M 

, ... , 
- " 

'1.58 
l'ffH 

lfllt!ll 

l"f'lSl 

1'7738 -,..,..,.l!l!_ 
.. IJ'7tt!II· 



!able x. A Jre:rmentative and Agglutinative Stud.J ot 
nox-oorganiaDll Isolated :trom !iasu.es of Baby Chiclta. 

•• 1f' .... ,._ . ._._... 
Af.!:f.!:.Reaction Positive Second rTissue Carbohydrate Reaction 

Jfai:n'h exam D-1ase D 1ine Dulc Malt 2~ 11iD 100·200 serum 
Chick R463 L + - -- -- -- 4 .4. A. 4 1"1"1':l, 

Hen WT . .t~A.4. H + .. - - - - - - 4 A. .4. 4 1'191 A 

Date died y •• - - - - - - 4 A. 4 A. ' 1771• 
a/aa/21 BM + - -- .. - - - 4 4 4. 4 f>-'11~ 

Chick li 455 L 
Henwt. A~AA H tt--{-· Date died y 

!!i.l~A/,,, 
---<---I 

:BM -h-t . 
Chick R 462. _L __ I ± :t - - - - - .. if·-'- A. 

4 4.U& 
HenWT . .4.~A H t I -·~b Date died V f 

ah.r:./2-7 :SM -Chick R 465 L 
Hen1'L 4282 H 
Date died y 

,..,,9~/9.7 filL I ---Chick R 466 -· L 
j ! l • Ren wr. ..t.!>A!> 

., - _, .... _ ....... ,.._ .•. 
H ! l ---~-- ·•-· Date died y I 

s/2.t./z, BM_ l -, 
Chick JR 596 L J ___ '. -·--·- ·-·---;-

, ! l I t 
Hen 'RTR 12 ·-···-·-•'--'-4-.-.i-- - -+- ·-

H ! ; i : 
Date died ·- _,. ______ ..., ,,__,. .. --- -

-:-:; 1 ·-= :: .. -~ ,t:.:-t--::-- -;:-v· + + .. .. 4282 J. 

3/22/27 ----- --.., ... ·--~·--
B!¼ 

ChickNR 597 L 
HenRIR 12 · H -Date died V + ;,_ -- .. - - - 4 4 4 17718 

1/23/27 
J. .. 
:BM 

ChickHR 648 L .,.±_-+ - - .. - - - 4 4 - - 177~ 
Hen 'RT 'R , !If, H 
.Date died y ' 

!lf.l?.F.J?..,, BM . - - - A. 4 A. 4. .U..A9 
1in:ICl':: NR 549 - ... - -.L ..L .L - - .. ... ' -- ,l ·4. 4 • 1'1714 --Hen 'RT'R , r.r H . - - 4 A. A. ilA• ·-=--=-- - - - -Date died y .i. .I, - - 4. ,l ... 4 1"17n'I -- - -i:r /,.,,, /c.,, :SM •• - - .. - 4 4. 4 4, ...as, 
Chickim 560 .. -

L +.;. .... ... .. .. - 4, 4 4, 4 177211 Hen 'RT'R ,',I( Ii • + -- .. .. -- 4 4 4 4 17114 lJate a.iea: y .i. , .I, - .. ..... -- 4 ,\11.,: ,l 4, Irnn 
r:tL/~'1/nH -BM .i. .I, 4 4 4 17714 -- - - 4 Cnf~f\!51 - -L : Hen .tl 

Date died y + - - .. - - + .. 4 4 4 4 4296 
!'..h.7 /2,7 BM 

·~ 



table n. A Fermentative and Agglutinative Study ot 
lllcroorganisms Isolated from !isaues ot Baby Ohick:s. 

second 'Tissue Carbohydrate Reaction ;Ae:, .Reaction positive 
'R'a:t.n'h exam D'ese 1D'ine Dulc Malt 2i::, 50 100 200 serum 

Chi ck ml 57C L ,--=--+--~------+----4----+---+--+--ii.----+,-+-------I 
Ren BIR '16 H 
Date died y . + + - - • __ _ 4 4 1'1'1U, 

3/24/27 BM 
Chick NR 57J L Hen Rill 76 1---=H-----+----,---+--..+----~--+-_...,-i--t---i-------t 

i...:.:.::..:::..-==i:;:::....:..:..--t----==----+---+----+----.1,.----4-......J.---J-.,-J.~.~--=--+----.,,..,,..-~ 
Dat; died Y + - - .. - • + - 4 4 4 4 4282 

1_...,.Zo..;/.23 __ -;;,L,,/~:2 .... 7 __ ;,,_------=B:~:[ =:=-~:.:::-:=:-:::.:::.::-=-:::::A.-tf-'4.~--4.~__,;;;4;...f..-4.=29.;.;._6--i 
Chick NR 5"l! ___ ~L __ ..... •---:------·•-----•-1--_.__~---- 4 l 4 4. - , F:R& 
Hen RT~ 76 H + -t • .. l - • • • ]_f 4 4, . 4 1556 
Date died y 3/23/ 27 i---.....:E=-M:~1-.-..,-• ........i,----~-_-_.i..._---.. --l--i-4---1-4--+ .... 4-14 -4.283 
Chick IfR 5'1.! L + ½ - • ... • .. .. 4. 4 .. 4 4 966 
Hen 'RTR '16 H + + - .. - • ..... • -l .4 4 4 966 
Date died y 3/2:.r./27 r----'ll'-'M---11--.,.---1.:--.. -_-+-.. -_+-_-_-+-+~.._-t-._-...;...-.._-+·-..,--i.-1r .......... 0A!:i _ __, 

Chick NR L . 
Hen RT'R 1:&2 H ;. + . _ - - .. - .. - 4 --,-,--+--,.....__., ....... ....,9_6_6 ____ --' 
Date died y .., • • - • - .. _ 4. .. ,. ,. 1,, ...... 

3/2z/37 '.!3M ++··' • .., - .. • .. 4 : : : Lll~;6 

Chick:NR 6'15 L • • - .. • .. .. .. .t. 4 a. .. 1"'7n7 
Hen 'DTJ? ,i:t,, H _J_ + • - • • • - 4. 4. ... 4. 4 1"7111 
Date died Y • • • .. .. .. .. _ 4. 4. 4. 4. , •,709 

.,_/.:n:../«:>.'1 BM • + - - • ... - - .t 4 l7701 
A t,m.c~ N.R 67'? L _, ..,_ .i. - - .. • - • 4 4. 4 4 177al 

Hen RT"R , R!:i H • .. _ .. .. .. _ .. 4 4 4 4 .._9 a 9 
Date died v 

111 /,z,, /!)_., ---':m.v",.f--t--t---t----+--l--+-;1-4-~--L----_J 
Ch'i c'i!. NR 552 L 
Hen 'DT'D 9a. ,,1~1i=---1"--:;:--++:-t-.. - ... -t-.. --1 .. _ ... - .. ++.,.-+--:--!,--:4-1--4.,...l.......,..48.,,,.S...,'1--l 
Date lll.ea y .i. .i. .,_/27/2.7 BM · - - .... - - ' A A. 4 :..· ,.,.,a, 
Chick NR 653 L 
Hen DT "R -u2 - ii 
Date died y 

:,./2r../27 BM 
.. - .. - - ... -4 4 4, 4 

4 4 4 4 
lrr 
17731 



as. 
!able :UI • .A Je:r.mentative and Agglutinative Stud3 ot 
Kicroorganisma Isolated from 'J!iaaues ot Baby Chicks. 

Second .FTissue Carbohydrate Reaction ;.AP:,, .Reaction 'Positive -~--. 25 50 100 200 llA+.11h exam D1ase D 1ine Dulc Malt serum 
Chick R 43'1 L (J 

Hen RIR 73 H a .. 

Date died y ... + - - - - -. A. - - - AOGG 

3/25/2,7 BM + - - - - - -- ... ... - - ,s 
Chick R 438 L + + - - - - - - 4. 4. 4 4. Q"A 
Ren BIR 73 H + -+ - .. - - - .. .. 4. 4 - 1 FtR.t. 

Da~j, died y 
3 23/27 BM + + - - -- -- . 4t. 4 .4, 4 1'7'111~ 

Chick R 440 L + + - - .. - .. - ,i ' 4. 4 177U. 
Hen RIR 73 H ,.. 

Date died y + + -- - - - - 4. 4 4 .. llllA. 
-r>/24/27 BM .... - ... -- . - 4. ... A: A ,.,.,,. 

Chick R 4fr6 L ... + - - - .. - - .4. A. A. A. , .,.,, ... 
Hen RIB, 95 H + + - ... -.... .. - "' 4. 4. A. 11''71 .4. 
Date died y ...... - - .. - ... - 4 - - - .atAA 

3/24/27 :BM + + - - - - -.. " 4 4 ... •·· t'1'1Ht 
Chick, R 44'1 ·L 
Hen RIR 95 H + + -- .. - -- I " .. ' 4 .LP.A!:! 
Date died y + + -- -- .. - . 4. 4. " 1, -1,& 

3/'-2./27 BM + + -- .. - -- ... ... , d. lL .... 
Chiclc R 448 L + + -- ....... ~.-= .. =-~,t' • ,u ... - •... 
Ren BIR 95 H __ .,t ___ ... , I ! .. ___ ..__ --!.- -Date died y ... .I. 

I . .4. .._ i A. . .... 117R'I: - .. - -~,..i - -
!!Ill!>:!>:/-.,., Riv! ... .I. • _I - - A. A. A. A. 0<114, 

Chick a 433 L + .. - ... -- - - ., " 4: ' 17728 
Hen RTR 17"17 t E'. -I, .. 1 . ' ... " 4 ' ssa -- - ... , - -
Date died y + + _t .. - -- - - 4 4 • ' 1'1'128 

sl?..a/21 :BM .j. - -- .. - - .. 4 4 4 ' 232 
Chick a n.B. L .-...........-- .. HenlllR 911 H ;. + 4. 4 4. ·ilM - ... - ... -- -Date died y .... .. - - - - - 4. .. ... .... .. A.~A~ 

?.hA/2, BM ... 
,. 1 ;n1 C!!.: R fi2 .L 

Hen BR l' 708 E 
Date died y 

3/,m/27 BM + +~ .. .. - - .... 4. 4 4. 4. ilAf 
Chiqk R 485 L 
Hen lU~ 1 '19M Ii • + .. - - - .. - ' 4, 4 - 1'1'135 .ua1ie aiea. r • • - - .. - - - .. 4 4 - l."/712 

'!1./-tn /~., BM 
Chick" L Hen h 
Date died y 

BM 
c• Contaminated 

.. 

.. 



-ble XIII.A Fe1'D181lt&tiYe and .lgglutinatiYe Stu.d.y ot 
Isolated from tissues of Baby Ohio.ks. 

fhil't 'Tissue Carbohyd.rateR;;;-tion ,A§!:. -Reaction Positive 
IJatcll exam n·iese'D 1ineiDulc Malt 2t;" "5o'J.~ serum 

Chi ck NR 599 L __ 4-_ _,....TF-, --+---+-+---i!--+-----1---1-------1 
HenWL 2&, H 

Chi ck NR 6-,~A--::L:--+-~,...,_-+--:-....;'.i-• --l---1----1-~~-1---l------1 
Hen urr. !lli:t!) H 

1-==--1...141U&.-i--.!:::---1---• ~,----------~i-------i-------' Date died y 
,1/a/9.? i----=:B•M--------l 

Chick JfR 60f L " 1 
Hen ,n, .,,,.Po. ·-i-~li=--· -t----+--+---+---1-,, -1---+-i--l--...l------1 

Date died 
4,/24/37 

•01oudy 
a Contaminated 

y 
BM 



so. 
table XIV.A FermentatiTe and Agglutinative Stud.3' ot 
lllcroorganisma Isolated from !issues of Baby Chicks. 

--~ .A.r •,Reaction r:Positive !hird fTissue Carbohydrate Reaction 
Hatch exam D-•ese D 1ine Dulc Malt 25 '10 100·200 se:rum 
Chick R 500 · L 
Hen WL 966 H 
Date died y 

4/1a/2:1 BM 
Chick R 4,'13 L 
Hen \IL 1'131 H i 

Date died y 
4/10/,21 :BM l 

Chick R '111 L . l 
Hen WL 428& H 
Date died y l 

1,./17/27 ' BM 
Chick R 701 L + -- -- -- 4 ' 4 4, 1S5 
Hen JlL 4296 R • + - - -· .. - - 4 ' 4 4 11 .. 
Date died y + + .. - -- - - ' 4 4 4 111 

4/19/21 :BM 
Chi ck R '102 L :t * ' - - -- . .. L A. L A. 1 lf'1'1K 
Hen WT A!>aa1: H .... ' -. - - - - - A. 

, .. A. 
A. 4. Al!la:.& 

Date died y ..... - - .. - -- L A. L A. .tGA.t 

4./,~/2., BM. •• - - - .. .. - -tL 'L I L 4 , """', 
Chick B 703 L . ... -- .:--..=- I ,. • . .J.i.u 4 4 , , 
Hen wt. 4.296 H ..... ..... j - - ' I 4 ... . ,a -- --~ ~--i Date died --- --..---l~---y . ... -- --·1-~ A. 4 j 4. 4. , .,.,~, 

Al!>ti/27 BM -
Chl. ck. R '104 L + • -- .. - .. - 4' 4 4. .4. 1'1"/11 
Hen WT. A.!1>01:. H ' 
Date died y 

A./,F,/2,7 
Ch1ck· R D.B L 
Henn 4296 H 
Date died y 

A.IA.h.7 BM •• ..... -- -- ' 4 ., 4 l'f701 
"'l,11.1.C.!t R '105 L 

Hen Wl 4.aa"/ E 
Date died y + + -- .. - -- ' 4 .. - -41U. 

A,./, ?./2.7 El 
Chlck :a 708 L ... + .. ... - -- ' 4 ' ' 17701 Hen WT ..U,.A'7 H • • .. - -- .. - 4 4, ' • 1'1'101 .ua-ce y 

A./Q/27 
.I. ... - .. -- - ... .. .. 4 ·~ Iy·/3JI 

BM 
Chick R 709 L Hen m A.~A? J:i 
Date died y + - .. - .. - - - 4 4· 4, 4 17'/Ql .4./rt/27 BM 



fable xv. J. Je:rmentative and Agglutinative Sttdy ot 
Jllcroorganisma Isolated from tiaaues of Ba'bJ Chicka. 

fhlrd 'Tissue Carboh.vdrate 'Reaction iA.e: *Reaction .[Positive 
... ,&h exam D1ase D1ine Dulc Malt 25 '10 100 200 serum 

Chick NR 647 L + - -- - - + - 4. 4 - - 1'1'f!l!I 

B:en RIR 13 H 
Date died y + ... -- - .. - - 4 4 ·, - . 4:M."f 
4r/12./27 :BM . 

Chick NR 656 L 
Hen BIR 66 H i 

Date died· y 
4/10/27 :BM l 

Chick NR 640 L '+ + - - - - - - 4l4 4 - lffll 
C 

Hen Rm 88 H 
Date died y 
A.h, 12"1 :SM . 

Chick NB. 642 L 
Hen RIR 92 II + .. -- -- -- 4 ' 4 4 lffa& 
Date died y 
4,Ji1/t:t. BM ;. + - - - - - - 4 . 4 4 4·· . 4284 

Chick NR 648 L + + -- - .. - - A. 4 4, .. l'7fn1 
:Hen 'QTJ:l ao H 
Date died y .. + - - - - -- .. 4, 4 4. l'7'1H 
A.hnh.'1 BM + + - - .. - - - 4. 4 ' 4 l'l'lll 

Chicklffi 65! L 
Hen 'RTR 2A2 H ' + - - - - -· + -i ' f..f.*l •• "* lt8'2 -Date died y I 
A/, F..h_!I :BM i 

Cni ck NR 653 L + + .. - -- ... - " 4 4 , . ·4-2a4 
Hen l>T'R •i:.o H 
Date died y 
A/H../~'1 EM ... -- -- - - ' 4 ' ' . lffU 

CJ:ii ck BR 641 L ... . -- - - .. - 4. 4, -- 17733 
Hen RTR 299 H 
Date died· y 
Ah, /~'I BM 

ljnJ,C.!.': :a 481 L +- + .. - - ... .. - 4 4 4 4 l.H 
Hen 'RT'R , s.. H .. 
Date died y 
A/, A./,,,r, 13:M + + -- .. - ... - 4 ' 4 4 17701 

Cniclc R 482 L 
Hen 'DT'D , F. H l lJate uJ.e"CI. !'. ... . - - -- ...... 4. 4. ... ·4 
A/Q/~9 , 

"IKA 
. BM c~·. 'k L ! H~~cRrl fg:S• Ii 

Date died· ·Y C 

l 4/4/27 "RU 



!able XfIJ. Fementative and Agglutinative Study of 
lllcroorganiams Isolated from !l!isaues of Baby Ohieu. 

Chick R 488 L .. r · i· • -- - ' .. 
Hen RT R , ,. H · 

Chick R 4'19 L Hen IUR 73 r---"H"---+--+-,---+--+--+--+----1--1-----J--I------I 

Cnick R 468 L Hen lffR 95 i----:H=--+--~-+----11---.j._.--~.J-..J._.---11---f--...._ ___ -1 
1-::=~~W...oU!.-j.-..,..;:l:._~---t----i,..---1----~-l--t---t---+------I------' Date died y 4./i, /2.7 ...,___,B:...M--11..-.-- j ---+--~--'-~--t--+--+---1--....;_----i 

.4, ' "131:i 
4 - 17701 

' .. 4 l7'7ft1 '-, 

... 

'• 

4 4 lTTOl 
.f, 4 l7'1Ql · ·· 
4, - ' :rr1 .. U!I 

... ,, ·••·. r .-., ... 

-.~. 
' "-· 17'101 

" .,,,,,: .. I 

.. \ .... ;.,..,.,/ 
- •;; .. c-· 
-~,. 
Ii.-:,,._ 



33. 

fable XVIIJ. i'emantative and Agglutinative Study ot 
llioroorga.nisms Isolated .t.rom !issues ot Baby Chick•• 

-.- tu .~.....,._.~ . .--... 
,A.e-.sr.Reaction rPositive ~hird 1Tissue Carbohydrate Reaction 

u-.,,+.,.,k e.xa,m D~iese D 1ine iDulc Malt 2'"J f '10 100 200 serum 
Chick R 472 L ... - - - ! .. - '4!4. .. 4 17110'1 

' - -
HenBR 17733 H + .. i - .. -- - - 4. 4. .. 4. 1'1'101 
Date died - - - - - - 4. 4, 4 4. 17ftA 

4/11/11 ~M + + .· .. - .. ... ... - 4 • 4 4 17'118 
Chick 1l D.B ' 

,,· ·:;-: 

HenB'R 1 't73S H I tf-+-Date died y ' l 
4.h./2,7 BM ... ..i__ -- .. .. - .. l4 Li....· .4. .4. 1 '7'161 

Chick ~L ' +1 Hen H 
Date died --I. 

EM 
Chick L 
Hen H 
Date died .y 

EM 
Chick L 
Hen· ll 
Date died y 

BM I 
Chick L j 

Hen H I I I 
Date died ,-·-L.-t...-- --! -y 

BM i 
Chick L 
Hen H 
Date died y 

Chick L 
Hen H t. 

Date died y 
:SM 

i-.· ,;nic<.:::: L 
Hen E 
Date died .-,'--• 

V 

EM 
Chick L 
Hen H i 
J.>ate a.iea. r i 

BM 
Chick L ·r 
Hen I 

Ii 
Date died y 

BM 



·" 

,_ 

~abl• XV'III.A.-i'erm.entative ancl __ ,.ggluti:native Study of 
Jlicree>rgaaiama Isolated :from fies~$ ot Jlab7 ~iokl• 

. . .... · 
fourth fTissue Carboli.'Vrl:rate Reaction 'A.~, •-Reaction :Positive 
·v••-" -ex~m"-- n1ase D1ine D'ulc Malt 25· '50 100· 200 serum 
Chi clc-<IR. 681 L . --·-,_ ·- 4 .t. .4. L 1 '771.A, -- -- - -
Henn u R ·c,. 

Date--died y :-,,,,4 

4/30/27 ;-:eM - ----: "' 

Chick l!iR 68l "'_..:-ti ... .. I -- - - - - .... 4. A. A. 1Y'7U 

Hen WI. ~aG H 7-!=t---· Date died y _1_ -
4/20/27 '.BM . ; i . Chick lR 684 . 

' ~¥ 
Henw.L 26 H J-- . 

.........,;....- . 
Date died V 

4./2i,/27 . :BM . 
Chicle lm 691 L 

. 

Hen 1fL ll& ··1t··· 
Date died y ., 

'> 

4/20/2'1 }3M 

Chicle BR 685 L + -- - - - - " ' ' ' lTTg 
Renn. 15.2 H ., 

Date died y t 
•. = 

ah./a.,, :BM -~ 
-·l I~ . &94 -Chicle BR L --•-!----

., 

HenWT, MA H .I~-- · I I 
Date died -- ---~---~L i--·-y ! 
A.h 2/2"1 w .Sil 

,_ 
BM 

Chick BR 695 L 
Hen WT. U!'i H "" 
Date died y ' ' 

_.,,., . .•. ., ~- .. ' . ,., 

A.h ,l'!l!I N.S BM . =· . : ... ~'-
Chiclc_Q 696 L -- :'f 

• i,.,_ -· 
Hen WT. ~R H . 

'· 
.. 

Date died y 
A I, 01,.., 1lf. l=l BM ----

• i;nlc.:-:: llR 697 L ,. ··-; 

Hen WT. .,,.Q H ~1-----r ·-
Date died V •· 

i./12/27 :1-S BM h 
,. 

C ,., .. , 

-• .• . --

Chick1-,ft6 L. ;. + - - -- "!' - '.4. ... 4 4. l.ffft'l Hen Wl,' . E:.,..-.•.. __ ,_.,.,_ . ' 
JJai:;e u;i.ea: ·y . '" _,.. 

,, .. . .£.~. :_.:• . 
A.l,l\/11.9 ·- . -~-

• BM -- 1-. - . ., . 

Chick 1ft t, 
;:,. ____ . ' ,:· •-

Hen WT,:S, - : ' ' .,:'',::•:.. "· li ' , 

Date died 
,:'". 

y 
.-4/12/27 

.. 
l{.!t- BM 



35. 
!fable XIXJ. l'ennenta.tive and Agglutinative Study of 
llicroorganiams Isolated from !iaaues ot Ba-by Ohiclta • 

Pourth . 'Tissue lca~b~i~dr7t~Re~tio·~l A~g.React~on 'Positive 
v..+,. ... exam lr;lese!D linelDulc Malt 2') sohoo 200 se:rrum 

Chick It '121 L r l 
Hen WL 1508 !I t 
Date died y t • I ~12/27 N. 1. BM I 
Chick :a 722 L 
HenWL 1508 H : --I 
Date died y 
4./,p./27 w.s :BM 

Chick B. 734 .,. + ... - - .... - - 4 4 4 4. Ulfii J.J 

Hen'flL 4284 H + .. - - -- - - ' ' ' 4 111 
Date died Y· ...... - .. - .. -. ' .. 4 4 17701 
i/19/37 BM + + -- -- -- ' ' ' 4 753 

Chick R 718 L 
. 

Hen 1111'. A.9.9A H 
Date died y 
4'12/27 x.s :SM 

Chick R 719 L 
:Hen \VL 4.296 H 
Date died y 
4/12/27 N.S, BM 
Chick R D.B. L 
Henwr. 4296 H ' , 

I 

Date died y B-C 
W.J.Lrt BM -

I·. I 
Chi ck R "/28 L + + - - - - - - 4 • 4 ' ,, 
Henwr. 428a H 
Date died V 

t· 
J. 

4/19/27 J3M 
Chick R 730 L ..; . - - - - -- 4 4 - - ....... 
Hen lllT. A.9A• H -
Date died y 
l!.'16/27 13M + + - - - - -- ... " ·, llftA - -i.. ,,nJ.C~ :a. 761 .Li . - - 4 4, 4, '1K -- - - I - - -Hen\VT. ilA'7 .. !! ............ -1-. 

! .. 
Date died -y ... 

A J.,_,,z,/9_"'1 BM ' .. ., 

Cnicf n 6'72 •· L . .. ' 4, 4, 4. 4 lK -- -- - -Hen laT'l) , !> H .I. - - -- - - 1 4, .. 4, 4. ,, 
lJate a.iea y + - - .. - - i .. -~,:. 
A l!>nl!>9 - - - - -:SM .I. .L - - -- .4. .. 4 ,.,,,, 9 
Cnit~p,373 - - .. 

L .I. .L - - - .. ! 4. 4 4. .4. ,,u:i. Hen ., - - ' n·· ... + -- - - - - 4 .. .. .c. 1.1. Date died y 
4/19/27 BM +. + -- .. - -- 4 4 ' 4 17711 -

N-o• Not cul tund 



$6• 

fable xx:. A. Fennentative and Agglutinative Study ot 
JUoroorganisma Isolated troin !issues ot Baby ChickS. 

,ourth · 'Tissue Carboh..-v-drate Reaction 
exam D'ese D•in.e Dulc Malt 

:.Ae:g.Reaction ~ositive 
2') 50 100 200 serurn 

Chi ck BR 6741---:.L:!.-..--t----l---+---+--+---ti--.J---4----4--t------1 
Hen lU'R 12 H 
Date died Y 
i./1&/27 BM 

Chi ck D 656t--::L::---+-..;..•-•~--__,;•-+~•;;......;.,• ~•;_•--4--+-4.JE+...34.4-J4'-+...;4._,,___.1u't:..!.?.!!f!!l!.~.Jl-l 
Hen BIR 11 H + + - - - - -- 4 4 4. 4 ilf& 
Date died Y + - - - - - • - 4r 4 4 4 16 

A.IM11lP/ BM • .I. - • - • • • 4 A. .t. A. ,.,.,,. 

Chick mt 657i---:L:=---t---,r------+-~-f---+--+-,....__4 _-1-~----J 
Hen 'DT t) , • If 

Chi ck BR 700 L Hen 'DT t) ftnlj\l; 1""'.H;----r-t-¼--:_.....-t--+-_-.. -+--_-__ +-+-.. +-+ ... -..._-l._;,...4.-f--,-ss---J 
Da te died y · · - • -

.t 117/P9 BM __J_ 
_. i,n-.1.C.!.C ll 667 L ;:---%.-l~---...... --1----.. -_-+. , .... _-,..-_,.t_:_+.1--:4;4-""T4-4.-._;_..f-_-J.;.--.l~l...;._-l 

Hen 'DT'D 1:111111 v '"-..,_ .1. - 1 ___ ,__----t----- 1 .. .,. 
.... .!l'!...Z.-J - - ....... -;....,.;;•+' Date died V ..I. 1··-, I 4. • -

i----i...,_.h,...a~J-.L.~"--1-_::,Bf~-~•· -:::-:-:-1-:----:r:~:+-+--4pt-..::1:4-:JL..t--=::...f-___.;.:•~~-~.-...7 .... 1_9--J 

Chick NR 669i-~Lt-1 ~•--:•~-:•:-=-+-:·:-=-t-:·~-;;....~4~', ... ~4r,_j44_!4!Ll----=lylL,.-! 
Hen "DT t) 88 , E • - - - - • • • ! lJate ui.ea: 1 4 .d 4 4 ll 

4./, 9 /a9 BM + .. - - - - - • 4 
Chickn. 670 L 4 ft 4r 15 

-- - - 4 4 4 4 11 



37. 
!able :xn. A J,umentative and Agglutinative Study of 
llloroorganiams Isolated from !iaaues of Ba·by Ohicka• 

- -~,,,,.- --
barth 1Tissu.e Carbohydrate Reaction A.£:.'2".Reactio~ rPositive 
u ...... 1. exam D1ese Dline Dulc Malt 2~ 1r:;o 100 200 serum 
Chick:r,m 671 L 
Hen 1n~ 88 H 
Date died .Y t -! 4,/19/27 BM 
ChickNll ,:4 L -t Hen RIR a H .... -- - ... .. - • ! i I .J __ 4. 4 1 ll 

Date died y + + - - .... .. - t4 .. 4, 4 75S 
,12oia1 :BM + • - .. -- .. - '4 l 4.' ' 17711 

ChicklR 692 ... . l ' 
.lJ 

Hen RIR 152 H -Date died V •• J. -- I --- .. 4 A " - 17?01 
Lh #i/P.., El:I 

Chi ck:NR 693 , L 
Hen DTR 152 B 
Date died y I 

4/12/27 H .~ • EM . ! . 
ChickNR 664 ----· !, 

..__ L t +..±! •-i --.-- 4! ' 4 11 
Hen vT~ 2M~ 

_.,..._ ___ ... _~----•'----t-,.,..-. 
TT +•· -- - .. ~--'-.cl~ A.. ,, 
~J. 

Date died y 
·- -- --!'!-!" 14. .. 4. ... , ..... 

Llftn,l,.7 :SM ----·,·-----·----·-+ __ [_;. __ _,L 
Chi ckJra 666 L 1 • •, ,! Ii~ 

Hen 'RT :R aAa. H . ---•+··---1-····· --:----·· t· -~--~- .... . 
I i ! ' f I· 

Date died V ·--·t-·--------,-----.-----·r-~·-t-· -~ . -
J. 

Ll~f\/2"1 ,,, " -- ----·-·-----'-·· ~--·-·--r-l----~-·-·l-· -
.:..;l,\;,,. 

Chi ck UR An.i L 
Hen 'DTR 27& H L !~ 
Date ·--died V g_t 

,4./i,;1/2, 
.. 
BM ... - .. - - .. .. - .. .. 4, 4 'ID 

Chick R'1'4 L -L.¼.... -- -.. - - 4 .41 4. A. ··" Hen 'RT'R , 1t H .Li.-= ... - -- -- 4 - 17'101 
Date died - -y 

A /,Q/2.7 J3M .. . -- - .. -- 4 ·111 4 - 1R 
,., ljflJ,C.:.': R '145 L -i-.--'--- ' Hen DT"D ,a P,:_ • ,_ 

Date died V ... .&. 
J 

4. 
,1/,a.,/27 -- - ..,· ... .. 4. .4. 1"1'12A 

:SM 
Chick R '146 L 
Hen 'RTR 1« li 
Date a.iea. y .I. ..L 

,4./17/27 .. - - .. .. - 4, .ii 4, 4, 1,-·,u.1. 
:SM 

Chick R '147 L + + - .. - .. - - ! 4 .ii 4 4 Hen DT'R 1R 1:i ... 11 - - .. -- ... - A.. . ... 
Date d.ied 

4. A. ., .. 
Aha./2,.7 

y - - .. - .. - .. 4 A 4. ... 1!:U:t 
BM + .. - - -- - 4 4 4 4. 15 -

c• Contaminated 



!able JXIIJ. Fem.entativa and. J.gglutinat1Ye stud.1 of 
IUcroorganiam.s Isolated from fiasu.ea ot ltab7 Qhiolta• 

....--.--- ...... ..... ,, -~ r:_rositive 
l'ourth 'Tissue Carbohydrate Reaction ~~e_~ct~on ·-•·-~·-. Malt 2') i:;o 100.200 

.. 
u.,,1e,.11 e:x:am D1ase D1inetDulc · serum 

Chicle R 786 L 
Hen.BIR 71 H 
Date_ died y 
A.I,., /9.'I BM 

Chick R '137 L • .,I. -- -- -- A .4. A. A. ,, 
Hen "RTR '/S H ..... .. - - .. - .. A. .... .... .4. ,, 
Date died· y 
A.hA/av BM .... -- .... ... - 4 t 4. · .... .4. 1.'l'lftlf . 

Chick R 751 L l 

Hen 'RTR 78 H 
Dr;,.)i _died y 
4 7/27 BM 
Chicle R 752 L 
Hen :aIR 71 H +"" -- -- - ... A_ - - - 1lJ9Jl1 
Date .died y 
A,~,. /t,fl BM ·- - ... -- . - 6. ... ... ... ' 1.77117 

Chiclc "" ll '150 L ,it - -- .. - -- ; A. .. ... ... 'llli: 
Hen 'D.T 'D QS::: H ·- -- - ... ·- .4. .4. ... ... 11 
Date died y I .. 
A.hA/P.P/ I 4 4, BM +. -- .. .. -- .. 4. 177&9_ 
Chick ll 757 L .... - .. --~·· i ... • t 4.l -' 4, ...L 11 
Hen RTR Afl. H •• -- -l ... - __ :.._4. 4.: .. ..L 11 
Date died ------ --·--y ., ' ; 

A J.1r./ft.P/ :BM ...... -- .. 1 ... -· 4 .. ' .. 17701 
Clli. clc R 760 L .. .. -- -- .. - 4, 4, 4, 4. 17701 
Hen "CTR as::: H . .. - .. -- -- 4. .. £ - ilU: 
Date died y ... ,,,,,~!!/ BM -
Clii cli ;a 756 L ' 

.. 

Hen Rn ·177~ H + + .. - .... - - " • 4 4 177R1 
Date died y 

Al, e.. ·2,7 :BM 
,. lihIC~ R '156 L . .. -- .. - -- 4 1?'1U 

Hen l)T R l '7"16! F! - - -..... ,- -- .. - .4. .. 4. 17701 .... .. 
Date died 

A/, '1 lf>.'I 
y "' ... - .. - .. .. - ! 4 ... - , !llF. 
BM -I 

Chick. R 758 L ... -- - - .. ;.l '41 4, 4. 4. 1. .,.,,.s 
Hen 'DT"R , .,.,1 ,!X Ii l Date u.1.ea. y 

4./20/27 • BM I 

Chick ll 759 
J 

L ... +- ..... - .. - -! 4 Hen T>T'I) lrrri.: 1:i .... .4. - , 77,r,.c -- .. .. ... -i .. 4, .. 
Date died - 11 

.4./,~/2,7 
y + ... - - -- .. .. l 4 . 4 '11Ullt 
BM 

.. --! •• i -- .. - - .. j 4. .. 4. , ,,~!ill .. 



•• 
table XXIIIJ.Je.mentative and .Agglutinative Stud.J of 

._, ,1oroorgani ans Isola.t'ect·'fro~ .litlf \188 ot Baby Chiu:a • 
. -. •':','' · · /"..,~,::1l~:t>~i" '., ..... - · .. 

J»Q.t'h 'fTiesue Ca):'bes,hv:dr~te Rilt~on. ' A .. !n::..B.c~act'. on ~osi tive· 
-.. ... _... exam, n•e-s~ l).tine Dulc Ual t 2~ ,i;o •lOQ 200 se:irom 

Chicle R '148 L ,,. ·" · .... .,/.. •-~· ,. - · · · ., .. -· 
HenBR 11701 H - · . . · · . -. ---

. Chicle :a 'IM L .,..·... .. - .. - -.. • ·. ·4. 14": _,.._ . 4 . 
HenBR 17·'112 · H "'*·,. .... - · ·.:.. • --·- 1 , ·:·4 · ,tfi<c• 4 

Chicle R ?.25 t -- + .;. .. - · -,· ..... • 0 .; • ._,, -~ .. •• 4, . _ 
HenBR.17712 R •. · · ,-, .... - • ..... ,,. ..... 4_:,_4;· · ..• ;_ ... 4 
Date died Y ·+ + - •·. "":'!. - .. ,_-,. · 4 · 4.::· ,-4, .f, 

-9/19/&7 BM +· + .. .. .. ... - •-· · 4,: 4 · ·-4 , ..__ 

i.. 1;nlC.!{, 
Hen · 
Date died 

Chick 
Hen 
.lJa'te aiea. 

Chicle 
Hen 
Date died 

H 
y 
BM 

,L 
H 
y 

BM 
L 
Ji 
t 
BM. 

. 
' !, .. ,·:·'--. --.-. 

,, 
.Q6 ' 

17701 
AH& 

/ 



tables 24 through 28 show by breeds the settings, the number 

ot pipped eggs from which Bacterium p,ullorum was isolated, hens 

which laid them and fermentative and agglutinative studies ot the 

microorganisms isolated. 

fable iOt.IV. Showing the number ot eggs pipped, hens which laid thea 
and :ternentative and agglutinative studies of the microorganisme 

· isolated. 

I 
t .s 

• &I White Leghorn non-nactora 
! Pt Pt.t .. .. S-4 

CD ... A A ID ... • ... ... • ID • ii rt.A.rbo'hwdrate 1 11JU1.tion .I - 4 ~fi'" ties Poaitive 3l I I Hen -D•ose D•ine Dula 11&11 25 50 100 MO IIAflil 
l '-A --2 A.R 1 , lf~A 

.&. - - - - - - - 4 4 4 .4. AJ)Jltt 

3 AA - -
4. .4..4. - -~. 170 3 l 

Table n.v. Showing the number ot eggs pipped, hens which laid tbell 
and :termantative and agglutinative studies ot the miaroorganisma 

isolated. 

!'. 
0 .... 

,--1 
:::1 

w i~ 1 ti ' 'Pt .... White Leghortt reactors .... S-4 .... AG> .... ., -, ... ... • • • .; ii C&rbo~•drate Beao ion 14- •· .. tin ties Positive G) I tn Ii.I Hen D'ose D'ine Dulc Kalt 25 50 ,100 200 ••ra 
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fable :XX.VI. Showing the number ot eggs pipped, hens wh1oh laid th• 
and termentative and agglutil'l&tive studies ot the mioroorganillU 

isolated. 
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Table XXVII. Showing the number ot eggs pipped, hens which laid th• 
and termentative and agglutinative studies ot the mioroorgauimu 

isolated. 
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See legend on page 20. 
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Table XXVIII. Showing the number ot eggs pipped, hens which laid th• 
and termantative and agglut1na.t1Te studies of the mioroorganisma 
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See legend on page 20. 
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;R;tSQUSSION AND StJIWii& 

!ables 29 and 30 sumnarize the data of the problem from 

the standpoint of the non-reacting and reacting groups il'a'espea-

tive ot breeds. 

Table 29 ahov,a that ot the 211 ohiokens batche4 trom 360 

eggs laid by non ... reacting hens, 40.2 per cent died during the 3 

weeks following hatching. From 29.3 per cent Bacterium pu.lloram 

was isolated. 

Table 30 presents data to the effect that ot 169 chicka 

hatched trom 360 eggs laid by reacting hens, 18,6 per cent diei 

within 3 weeks after hatching. The per cant ot the total dead, 

found to be infected with Bacterium pullo:rumwas 46.l. 

Table XXIX. A aummar1 o'! tabulata4 data for the non-reacting groap. 

r cent Died ot Per cent dead 
• B.P tea 

Table x:xx. A summary ot the data tor the reacting group of . fowls. 

*B.P. Bacterium pullorum 
**Average percentage of total dead in 3 weeks 

***Average percentage of dead in which Bacterium pulloram was isolated. 



Graph I awrmarizes the mortality of chicks from non-

reactors and the number dead from which Bacterium pulloram waa 

isolated. 

Graph II summarizes the mo rta.li ty of chicks that were 

hatched :f'rom r.ea.otors and the number ot dead from which Bacterium 

pullorumwas isolated. 



VIRGINIA POL YTECHNlC I STITUTE 

.{¾~h I. Shows the mortality by- day-a of chick& 
from non-reactors and the number dead from which 
Bacterium pullorumwas isolated. 

c::J ,Baoterium pullorum not isolated 
- Bacterium pullorum isolated 
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VIRGINIA POLYTECHNIC I STITU E 

Graph II. Shows the mortality by days of chicks 
from reactors and the number dead trom whioh 
Bacterium pullormn was isolated. 

c::J ~terium pullorum not isolated 
- Bacterium pullorum isolated 
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Some of the results of this experiment •1 seem erratie 

to the oaaual observer, but a knowledge of two factors whieh 

entered into the pmblem _,, help to explain wh,Y the result• ob-

tained with the chicks from the reacting and non-reacting hena 

are not more marked. 

In ,the first place, the reactors a:nd non-reactors of 

each breed were puiposely kept together so that the condi tiona 

under which they- were kept would be identical. !he danger of 

keeping reactors and non-reactors together was realise4, but by 

monthly testing it was thought that the classification of re-

actors and non-reactors could be maintained. basia tor 

declar.i.:ag a bird a reactor has been complete agglutination in a 

ae~ntigen dilution ot at least 1-50. Hens reacting below 

this point have not been considered dangerous by some ot the fore-

most investigators. 

In this experiment, however, 11 that were negative at the 

first test, later reacted at dilutions of l-25. Since pipped 

eggs from 2 of these contained Bacterium pullorum, these hena flt&1 

have been the source ot the infection that caused heavy losses 

among chicks from the non-reactors. 

In the second place, eggs from the reactors and non-

reactors were set in the same incubator. fhis was not considered 



a d.angerous procedure. fhere ia experimental evidence to show 

that there is danger ot transmission of bacillar1 white diarrhea 

infection in forced draft incubators, but none which shows a 

similar danger in the type employed in this experiment. .Although 

the eggs from the reactors and non-reactors were separated by 

bei:ng placed in wire baskets or gauze sacks prior to hatching 

there is a possibility that infection ot chicks from reactors ma1 

have taken place in the incuQator. 

In this problem 21 eggs had been pipped but had not 

hatched. !l!h.e yolk sacs ot 20 ot the unhatched chicks were cultur-

ed and 7 were found to contain .Bacterium. pullorm. .A.a stated 

previ~ualy, from 2 eggs laid b7 non-reacting hens, number 724 and 

number 299, Bacterium. pullorum. was isolatecl. 

Of the 184 chicks examined bacteriologioall7 309 cultures 

were isolated. The tiBBues from which they were isolated varied. 

as follows: 87 were f'rom the liver, 72 from the heart, 71 from the 

yolk and 79 from the bone marrow. 

Seventy-three ot the 309 cultures were anaerogenio, that 

is they produced no· gas in dextrose broth. 

!hirteen of the 309 cultures produced acid in maltose 

broth. 

The stud¥ of the antigenic affinities revealed that 235 

cultures were agglutinated by serum from reacting hens at dilutions 
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of 1-200. Forty-five of the cultures were only agglutinated in 

dilutions of 1-100. !he aerwa trom reacting hens agglutinated 

16 in dilu.tions ot 1-50 while li were only antigenic enough to 

be agglutinated in dilutions ot 1-25• 

In the tirst hatoh a ver, ••ll percentage l &.a) ot the 

chiolta trom the non-reactors died ot Bacteriaaa pullormn iatection 

while 56.2 peroentase died of bacillaq white diarrhea in the 

reacting group. !he percentage of mortal! t1 from this ca.use in 

the non-reactors increased •rk8dl7 in the next three hatches which 

ia as follows, percentage of the groups of non-naoting oh10lc•. 

fl'Olll which .Bacterium pullora was isolated, second hatch ao.a, third 

hatch 1a.1, and ~he tou.rth hatch 28.a. !he peroen.tage of the broods 

of reacting chick:a from which Bacterium pullorum was isolated, second 

hatch 48.5, third hatch 35.1, tou.rth hatch 50.0. !his may indicate 

that the non-reacting hens previously- referred to we re contracting 

the infection :rrom contact with the reactors am were transmit ting 

it to the chick:s. 



GOlfQLUSIOIJi 
1. Bacillary white-dian-haa is an acute infection 

cliseaae ot baby ohieks whioh in this experimant caused the great• 

eat number ot deaths between the fourth and twelfth days after 

hatching. 

2. !he mortality rate was exceedingly high in the c,hiclt8 

both from the reacting and :non-reacting hens. Ordiu.rily it 

would be expected that no deaths due to Bacterium pullormn should 

oocur among the ohiclta from the non-reacting hens provided tha7 

are kept under couditiona that prevent infection. In this pro-

blem it may be concluded that the chio.ka may have become in.tectecl 

trom the egg yolks ot the :reacting or inteoted mother hens aD:l 

also trbm the yollts ot low reacting hens in the ao-called non-

reacting grou;p and from infection transmitted in the imubator. 

Since the mortal! ty rate among the chioka from the reacting groups 

of hena was 16.8 per cent more than anong the chicks from the 

non .. reacting hens it may be concluded that the infected mother hen 

ia the greatest source of daJ:Jger. 

3. .Bacterium pullorum was isolated from O:J'le-third ot the 

eggs that we m pipped bu.t which did not hatOh• It appears that 

the infection may be responsible tor the inability of m&?JY' chioke 

to emerge :f'rom the shell. 



4. Both aerogenic and anaerogenic strains of BaOterimn 

pullorum were responaible tor chick mortality• 

6. A small per cent of cultures ot Bacterium. pullorum 

isolated from bab1 chicks are likely to be more or leas non-

a:ntigenic. 

6. ill tour tissues, liver, heart, yolk and bone marrow 

should be cultured in order to make certain that Bacterimn 

pu.llorum is detected. 

7. iacterimn pullo?Um is dextrose positive and. dextrintt, 
and 

d.ulcite/ maltose nesative, howe"ler, Wrteen straillS tomed. 

acid in maltose. 

a. In Tiew of the tact that the rate ot m.ortali ty trom 

Bacterium pullorum infection was very low aong the non-reacting 

chicks of the ti rst hatch as compared to chicks ot the same groap 

in the three subsequent batches am also in view ot the fact that 

the seria-agglutina.tion reaction changed from nesative to a weak 

positive reaction in soa of the non ... reacting birds it my indicate 

that these hens we re gradually contracting the infection trom 

contact with the reactors and were transmitting it to the chicks. 
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An interesting f&ot noted in connection with this experi-

ment was that the percentage ot eggs hatching trom the non-re-

acting group was 58.6 while from the reacting flock it was 46.9, 

in spite of the tact that some o~ the eggs laid by the non-

reacting group were infected. 

From data presented in this investigation it may be further 

concluded that hens negative to the agglutination test cannot 

safely be kept with hens positive to the test without danger of 

transmission of Bacterium. pullorum from the infected birds to the 

others, and until an investigation of the possibility ot transmission 

ot Bacterium. pullorum in the non-torced draft t1.()8 of incubator is 

conducted, one should be rather oautioua about setting eggs from 

reacting and non-reacting hens together in this type ot machine. 
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