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ABSTHACT

A study of 2850 aggs produosd by Barred Pljttaouth Rookd^ Knr

Binapshireai and S* C» White Leghorns during the spring months was

B»dd*

la examining the eggs for siee» shape, exterior quality, in»

terior quality, shell texture, shell color, and riioll bareakias strength

it was found that egg quality was a characteristic of the individualf

this was obserrod in all the breeds. Shell color was a breed char-

acteristic and tended to be less Tariablo in the white shell producing

bread than in the brown shell producing breeds*

A portion of these eggs was treated in oil (room tenperature),

oil (li;D degrees F*, ID min«), oil (212 degrees P», 5 •♦«•)» water
(II4O degrees F», 10 min«) and water (212 degrees P«, 5 sec*) than
stored in a cooler (i^o to 45 degrees P*), cellar (65 to 70 degrees P«),
non-insulated room (68 to 94 degrees P») and a forced draft incubator

(99 iOO degrees F,)» It was foimd that the shell eggs idiioh had
bean treat€»d in oil tended to retain their original quality better

than did the water treated eggs*

Choaioals (Sollax, Trend, and Vel) were used in washing eoil<^

eggs* Sollax tended to restove the foreign materials and stains better

lhan did Ti^ond or Vel*
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XmODOCTIOI

tlw ooomaitrt dMsiad lias shaagsd froa ths ttaas during ths war

nfaSB the quality of a produet was pastiroly oonsiderod to a tins iriMM

produota of higgler quality are reoeiring aoro oonaideration* Tho

daoaad for a food of hi^or <^ality la oapaoially truo aiioa egga aro

eonaiderod. It la rooogalaad that ogg quality ia at ita boat irt»a laid#

Bvory effort ahould bo made to oonaorto «ilo quality ohilo ogga aro in

tike ohaanel of trade* Poultryooai viahing to rwilize the »i»aT4imna

roturna from Idiair entoz*priso auat produoe eggs of a quality that eon*

forma to tho oonmiaera daenad#

in inorease ia population during tiko paat tan yeara (1959 ̂

19^) has boon aooompaaiod witik an inoi*oaao in food produotion and

ooaaui^tion# fho daily ogg production in tiko thai tod States (19i|7) oaa

about li|6,000f000 ogga, or approximatoly one ogg per porson per day#

The souroo and rolvam of tho ogg supply ahould bo oonaidorod

before attanptizkg a study of tho quality of Tonnoaseo produeod ogga*

Sggs aro produood en over five nilllon fama tiuroughout the Ihiitod

States* Tho surplus ogga fron those fazma aro aufficient to akq>ply

tho nooda of an urban population of 90 million people. Spoeialicod

poultiy fama for 'tiko produotion of ogga aro few in number as eon^arod

wii^ g«Mral farm flocks# According to tho 19^45 Agricultural Census#

about 57*6 percent of tho farms reporting ogg production kaaintainod

flocks of loss than 50# These flocks produeod only 18 percent of the

total ogg yield# Approximately 21#6 percent of the fama kept flocks

aunboring from 50 to 99 hens and prodkiood I9 peroent of tho total ogg
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Tidldf atout lk»J paroant had flooka rangiag from 100 to 199 «ad pro-

duood approxinatoly 26 peroo&t of iha total «gg yield} sc»» U»8 peroent

had flooks rajogiag frcna 200 to 599 and produoed 18 peroent of the egg«|

lees than one percent of the farms had flooks ranging from I4OO to 799

hut produoed 3 percwit of the annual egg yield* j&pproxiaaately one-

third of one peroent of the farms had flocks of orer 800 hens or more*

but produoed nearly 11 peroent of the eggs*

The distribution of the eggs produoed In the fEolted States Is

as folloest 60^ reaohes tiie ooneuaer through the regular ehelesale-

retail ohannel* 15^ Is sold direct to the oonsumer* about 5% Is used hy

lastoherles* ehlle tiie remaining 2Q^ la o<msumed at hCBae*

The annual per eapita egg production in Tennessee (19^) was I6

dozen* This vas about one half the arerage per oaplta produotlon for

the entire united States* Beoause of the small flooks* poor handling

facilities* and irregular markets* the quality of the Tennessee egg Is

often considered to be inferior by the time it reaohes the produee

nuirohant* If Tennessee produced eggs are to ooaqiete in the markets

vlth eggs produoed in other seetions of the United States* produeers

must set tqp a program en a quality basis ehereby ̂ ey can produce and

market eggs of a hi^er quality*

Quality is bseoming the deciding factor idien housewlrse are

purchasing food* At present* producers in many aeotions are not pro

ducing and marketing the quality egg the oonsuxaer inuit»* A program te

maintain quality of the egg from the farm to the ooneumer should In-

olude seroral faotors* Theso factors may bo dirided into (1) breading*



 

 

(2) pathologloi^j, (3) j^aloXogioeCL^ (k) fa«dlng« (5) wofirmmtA^

(6) fflazuig«nmitt, and (7) laarkating*

fhate itmdlM wera tixid«rtakioa to dotoraino tfao quality of Teaii*

o»SM produood oggo and thoir kooplng quality under a variety of treat*

aanta and storage eonditioaa*

\ •:
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REVIBSr OP tlJERAIURB

It is the opinion of poultry brooders that the quality of certaiA

eggs produced can be ln^roved by selection and breeding# Peultry breed«»

ers in general are in agreement that a hen posaesses eertain genetio

charaotoriatios which oontribute to the quality of the egg she produces#

There is oontroversy in the field of breeding as to Just how these

eharaoteristios are transiaitted from parent to offspring#

AtwDod and Weakley (1917) obsenred variations in the wei^t of

eggs laid by individual hens# Benjamin (1920) stated that both sire

and dam have an equal effeot on the type of egg an offspring will pro-*

duoe# He also stated that large egg sise was dominant over snail egg

sise# Jull (1914?) stated that Hurst and Eopeo obtained resiats indi

cating small egg sise was dominant over large egg siee# Waters and

Weldin (I929) concluded that egg sise is neither sex-linked nor sex-

limited and that the male and female have an equal influenos in trans

mitting egg size# fheir suggestion ie that large egg else is dominant

but it is modified by factors that tend to reduce size#

Hays (1957) observed that the inheritance of egg siee was de*

pendent upon three dominant genes A, B, 0# Osaae A was said to be

epistatic to both B and C and resulted in the production of small eggs#

Either g(me B or C gives egg weight above ounoes per dozen in the

normal hatching season# Oenes B and C acting together give very large

egg size* Later^ Hayes (I9I4O) stated that the sire and dam had an

equal effect on the size of eggs produced by their daughtere# Bennioa

and Fries (19ii2) stated that U#S.D,A# Research Workers at Beltsville

found that by selecting breeding males on the basis of their sisters*
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and their daughters' egg weight* tbe average Deeenher egg weij^t wee

inereased ;Prpm 21«0 ounoes per dosen in 19^ to 2Um6 ounoea per dosen

in 1938* It «9f r^orted that the pullets laid fewer small eggs at

time of sexual maturity*

inaters (19M>) throu^ inhreeding White Leghorns oonoluded

that the natemal influmoe for egg weight eharaoter on daughters was

far nore is;>ortaat than that of the paternal influenee a*^'^ that there

aay be a W»ohroaos<B8e in the female irtiioh had ooxuiiderable influenee on

the egg wei^t* Contrary to earlier work, Whterc (l^U) stated that Idte

sire had no effect on the egg weight of the daughters, but that the egg

weight of the dan did influeneo ths sgg weight of Idio dau^tors*

Hutt and Bosivioh (19ii6) observed from diallol matinge that the

sire oould influence the egg weight of their danghtere* this they

proved by sating single males with a large number of fssialos* Alp

(I9I47) stated that egg else was Just as stuoh the result of breeding as

was feathsr eolor, oomb typs, or body shape, Quinn (19i47) stated that

daughters cf saaa.l*egg hens lay snail eggs, and daughters of largo<>ogg

hens lay 3a rge eggs,

dull (I9I47) stated that the speoifio nature of the inheritenee

Of egg siso was an eztrwasly oonplieated one for the following reasons1

(1) ̂ s size of the bird in a given strain, (2) the size of the yolk,

(3) the size of the oviduot, (I4) sexual maturity, (5) high temperatures,

and (6) perhaps one or more of the hormcmos secreted by aom of the

(Nidoorine glands, Qulim (19^) stated that over a five-year period,

the n,S,D,A* Research workers at Beltsville raised the average egg

wei^t from 23.2 ounces to 25*4 ounooa psr dos«u Ihoso workers also
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i^ort«Md th« tisis rttqulrod for ogg tlzo to roaoh tfao 2:11

IdMlr oarlier wozic, thia naxiimia slzo ma not reached until my of the

year following sexual maWil^. At the end of the flTe-year period,

the tlae at vhioh maxtimii egg else me reaehed adyanoed to DeeoBiber

following age of i»turi'^«

Jull (19i47) stated that Ryder conoluded 'Uae shape of the egg

ms due to the resistance of the oviduet in froat of the egg and to

the pressure behind the egg as It moyed throu^ the oriduot* Curtis

(I9i4l) obserred that yariatlons In egg shape ms nore pronounced in

soow indiyiduals idtan others within the sa»e breed, but, in general,

eggs frcaa a giyen hwa yorled less than the breed as a idiole*

Benjamla (1920) obseryed that a eti*(mg oorrelatlm existed be»

teeen the type egg produced by the Indlyldual and the type egg from

which the indlyldual was hatched# This sane worker obeeryed that egg

shape ms ixiherlted and that ths l^g, narrow egg ms dcninant to the

ehort, round egg# The mating of parents eaoh possessing a distinctly

opposite oharaoter as to egg ahepe resulted in a progeny that produced

eggs of an intermediate nature# Ifiien the parents possessed eimllar

ohareoterlstios as to egg shape, the progezqr produeed nearly norml eggs#

JviX (1914.7) stated that Kopeo obseryed short, round egg shape was

dominant to long, narrow egg shape#

Aeeundson (19?1) <q?erated on the is'timnis and uterus of hens to

oibsex*ye the eggs laid subsequent to the operation# He oonoluded there

were three factors that determinod the general shape of an eggt (1) the

amount of albumen eeoreted in the albmenoaeoreting portion of the
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OTlduct« (2) ths size of tdie lioaen of Idis Isthiaus, (3) the nusoular

aotivity of the trail of the isthmus* He further oonoluded that the

shape tras more or less altered in the uterus, which, together with the

isthmus, gare each egg its shape*

Bhyes (1937) stated that the shape of the eggs produced by the

sister of a male was an indication of the shape of eggs his daughters

might produce* Quixm {19i;8) reported that U*S.D*A* Research Workers at

Beltsrille ©hanged egg shape rapidly by selection and breeding* Their

oonolusions were based upcm the perfomanoe of two families* Okie of

the families was bred to produce round eggs while the other was bred

to produce eggs of "normal" shape*

Taylor and Martin (1928) observed that hens inherited the ability

to produce eggs possessing strong shells* Almquist and Hoist (1931)

observed that shell porosity appeared to be rather constant for eggs

of a particular hen, but varied for different individuals* Hsll (1939)

observed that shell quality varied between breeds.

Wilhelm (19)40) found there was a seasonal trend in egg shell

thiokness whioh was definitely correlated with temperature, and that

rate of production and position in the clutch had no effect on shell

thiokness* Bsnni<»i and Price (19)42) stated that shell texture was

SLffected by hi^ temperatures and, to same extent, the ration fed*

Some hens produced eggs with a more desirable shell texture than did

others under the same environment* This fact indicated shell texture

was affected by heredity* Mnter and Funk (19)19) stated that shell

quality declined with age of the bird and length of the laying season*
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They iuggested that birds producing eggs of good shell quality in

August and Septsoaber were the most desirable breeders.

Quinn, Oordon, and Godfrey (19^45) found that weight loss of

eggs was due to inherited eharaoters. Quinn, Gordon, and Godfrey

(19146) found there was 60 percent more shrinkage in eggs with poor

shell quality than in eggs with good shell quality. Their studies

also oonfinned the work of Winter and Punk regarding the seasonal var

iation in shell quality. Berg (19i^) stated that the breeding and

feeding of a flock were perhaps the most ii^ortant factors influencing

shell quality. Other factors such as onTironmental, disease, and phy

siological changes la the birds themselTes were of less laportanee.

Jull (I9I47) stated that Hurst and Benjamin obtained intermediate

Shell color in the Fl generation by crossing brown-shell and white-

shell producing breeds. A similar conclusion was drawn by Hall (19iiZt.)«

Jull (19147) stated that Punnet and Bailey were of the opinion that a

major gene was responsible for brown shell oolor. Zntermediate shades

depended upon the presence of one or more minor genes and white color

upon the absence of both the major and the minor gaoes. Jull (1914?)

stated that Kopeo reported shell color depended upon several factors,

eaoh of equal ioportance. Short round eggs were deeper pig^omted

Icaig eggs. The intensity of shell color decreased as production in-

oreased. Hays (1957) stated that shell flecking was probably indepen

dent of inheritance and that multiple factors wore eonoemed in shell

pigmentation. Quina (19i4B) stated that shell color was a breed oharao-

teristic with variations in strains and families. Shell color may also

be associated with shell thiokness.
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Jull (1914.7) stated that Hoist and Almquist in a study of egg

quali^ were asmong the first to show that the percentage of thick albu

men was a characteristic dependent upon the individual hen* Lorenz,

Taylor, and Alsiquist (19314.) observed that data indicated the presence

of genetic factors which controlled, at least partially, the percentage

of firm albuzoen in ilie egg laid* Ali&quist and Lorenz (1935) observed

that the percentage of firm white in stored eggs had a hi^ correlation

with isti&t of the fresh eggs from the same hens. The eggs with the

higgler percentages of firm white showed a lower peroentage of lique

faction of firm white during storhge.

VanWagenen and Hall (193^) concluded that albumen quality was

an inherited character and was protably dependent upon multiple factors*

Knox and Godfrey (1938"19l|0) and Botsford (1939) in studies of egg

albumen found that the quelii^ was a charaoteristio of the individual

hen* There were indioations that a decrease in quality occurs as the

laying season progressedi this was especially true with sons individ

uals* Bennion and Price (I9I42) stated that the ratio of thick and thin

albumen of an egg was an inharited characteristic, and was not ixiflu-

enoed by the ration fed*

Quinn (I9I48) found that the thick albumen of eggs from individ

ual hens might vary from a high of 70 percent to a low of 30 percent

during the laying season* Improvement in this condition was brought

about by U*S.D*A* Research Workers at Beltsville by a selective breeding

program* Two lines of birds wore produced, one of whioh produced eggs

with 65 percent thick albumen, while the other line produced eggs of
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only UO percent thick albtmea* They also doveloped a heat resistant

type of thick albuaen in a flook of White Leghorns by seren years of

selective breeding. The thick albumen held together well for 11+ days

whoa subjected to a toB^jorature of 100 degrees F,

The industry is seriously affected by the frequent occurence of

blood spots in eggs. Producers are airnre of this unwholesome condition

since those eggs constitute a loss. The consumer taods to eliminate

eggs from his grocery list and menu for<a few days when unwhole8<nae

eggs are broken out,

Jeffrey and Pino (19k3) presented data showing that horedl^ was

of major inportanoe in the incidence of blood spots and. at the same
f

time, recognized the in^ortance of environmental factors, Nelbandov

and Card (19hh) observed inheritable differences and, in addition, report

ed that access to range decreased the occurence of blood spots. The

decjrease sensed to be due to some nutriticmal factor the graaa possessed.

Quinn (I9I4.7) indicated there was a heredii».ry basis for the occurence

of blood spots by presenting data showing the occurence of blood spots

could eitlier be increased or decreased by selective breading. Envi

ronmental factors did not appear to affeot the inoidenoe of blood spote,

Taylor and Martin (1928) stated that pathological conditions of

the oTlduot affooted shell thickness. Berg, Bearse, and ̂ uoilton (19h7)

reported that the quality of eggs produced by hens after recovery from

Kewcastle disease might not reach the quality egg they laid prior to att

attack of the disease. Shell thickness usually returned to normal but

albumen and smoothness of shell usually remained Inferior*
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Atwood (191i+) oonoluded that tha aTaraga walghb of aggt variad

froDi month to monthly raaohlng a maximum in the oarly spring mhan fovrls

wara heaviest and laying at a high rate, Curtis (l9lh.) obsorrad that

agg weight and the wei^t of tha parts increased as the bird matured#

Each part of the egg showed a seasonal fluctuation in weight whioh waa

apparently related to the general seasonal fluctuations in the physio

logical activities of the bird# The rate of production and position in

the clutch also affected egg wei^t* Atwood (I923) observed that the

position of the egg within the clutch affected the sise of egg pro

duced# Atwood (1926) concluded thatg as a rule# liie greater the pro

ductive capacity of a bird# the smaller the average decrease in the

weight of eggs laid on consecutive days#

Uarble (1931) obseirved that body weight was of major inportanco

in obtaining satisfactory egg weights# ";"Jarron (I936) stated that with

in a breed, egg sise was related to body size and age at sexual matu

rity# liarge hens tended to lay larger eggs than small hens of the same

breed# Bemion and Price (I9i^) stated there was a oozrelation of body

size and egg size within the breed. Within breeds, the larger birds

had a tendency to produce the largest eggs. The larger hens not only

produced larger eggs, but they were of a better qualty#

Jtill (I92I4) showed tho Increase in yolk sise was directly pro

portional to the increase in body sise of the hen#

Atwood (I9II}.) concluded that the quality and quantity of feed

affected the aomber and size of eggs produiced. Sherwood (1928) re

ported data which indicated rations containing over 6 percent cotton

seed meal reduced the storaBa quality of eggs# His data tended to show



12

tiiat the feeding of a liberal eupply of freah, tucoulent green feed

ii^proTed the storage quality of eggs* Titus and Sestler (1935)

•erred that the souree and quality of ritamin D affeeted the quality

of the of^s a hen produoed* Ihurren (1936) atated that feed was not

an ioqwrtant faotor in the ix^rorement of egg sise, vtoless the eon*

•tituents of the ration trare extrwoely off halanee* Sonrell and Morgan

(193^) obaerred that protein auppleioentod had no material effeot vqpon

the interior physioal quality of eggs produoed*

Ringrose and Ifergan (1939) obaerred that the feeding of green

feed did not affeet Idxe interior quality of eggs* Gdsh, BayaOj and

Peterson, (I9I4O) reported that grass silage adien fed to ohiokaas pro*

dueed a darker colored yolk than did fresh eereal grasses* Denton and

Titos (19^) obaerred that ̂  ingest!on of either green or dried grass

failed to affeot the interior quality of eggs* Boeerer, -^e oolor of

the yolk appeared darker before the eandle* The fresh green grass gare

a deeper yolk oolor than did dried grass*

Bennion and Prlee (19ij2) stated that generally speeklng, veil*

balanoed rations dosignod for high ogg produotion ooiild produoo eggs

of good quality. Tariations In yolk oolor oere the most notioeable

oharaotieristios of eggs influ«aoed by ration* folks were uniform in

oolor and not too dark if the ration did not oontain more than 20 to

30 perorat corn and less than 5 percent alfalfa*

Taylor and Martin (192S) pointed out that a laek of suoh nutri*

iouA faetors as osloium and vitamin D adversely affeeted the predue*

tion of strong shelled eggs* Bennion and Prioe (19^) stated that
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thia-alielled ogga jaight bo oausod by the lack of oaloium or vitamia D

in the ration# Altliough an adequate supply of calcium and Titamin D

vaa necoeaary to produce shells of good quality, there was no indica

tion that exoessiTO feeding of these nutrients would iHq>rove shell

texture* Heusen and Horris (19^5) found by restricting calciian in the

hens* diet that egg shells became progressively thinner before produc

tion ceases*

Atwood and Wsakley (I917) reported that the presence of a con

siderable amount of animal protein in the ration of laying hens tended

to weaken the vitelline membrane* Eggs and egg yolks produced by hens

fed wheat were soaaetdiat heavier than eggs and yolks from corn fed fowls.

The percent yolk in an egg could bo varied by the quantity of meat scraps

in the ration* Parker (1927) found no definite seasonal trend in yolk

color but believed it to be oXosely correlated with the amount of green

feed the birds received. On the other hand, Kent (1932) suggested that

production rather than feed was the factor that determined yolk color*

The hens laying fewer eggs had more pignent to distribute among th<ua*

MoCannon, Pittanan, and Wilhelm (193h) reported that yolk color was affect

ed by the type ration fed*

Payne (1923) observed that dark colored yolks were produced when

hens were turned on pastux^* fie found that Shepherds purse and Penny

cress caused hens to produco eggs with olive colored yolks. Parker

(19lj6) observed that hens fed a high protein ration (53 to percent)

produced eggs with slightly darker yolks than hens fed a ration oomtain-

ing 22 percent protein* The feeding of whole grains separately, free
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oholo*, resulted in lifter oolored yoUcs than if Hut grains wars fed

adxed, free ehoioe* There eas a tendency for yolks to heooute a little

darker when the birds were turned on pasture in the afternoon*

OOBidersosi and uriloke (1935) oonoluded that the pigDsent in the

ration eas primarily responsible for the oolor of the egg yolk* Al*

brij^t and Thec^son (1953) uid Vtlhelm and Haiman (1957) reported that

yolk ool«r eas affooted by the ration fed laying hens* Titus* Frits*

and Kauffnan (195B) obserred that yolk oolor of hens* eggs eould be

readily Ranged by earylng the amount of oarotinoid pigoent in the diot

giTso the hsaos*

Ateood (1926) and Parker (I9l|6) fotmd that albumen quality eas

not influenoed by the ration fod* Albri^t and Thompson (1953) obsorred

that the oolor or flavor of albumen eaa not affeotod by ehanging food*

Tondell (1933) reportod that a "fishy" flavor in oggs mig^t be

due to inheritaiuMi rather than to onriroaBMnxt or feeding* MaCannan*

Pittnan* and Wilhelm (195^^) reported that the type ration fed laying

hens affeeted both odor and flavor <nP eggit predueed* Albright and Thoop^

aea (1953) obaerved that the flavor of oggs eould be changed by feed

nutrients* Bennian and Priee (19i4S) stated that off**flavored eggs

usually mere traced to the type ration fod or to faulty storage oondi-

tions* Oeoasionally asae Individual hen mould continue to pro-iuoo off*

flavored oggs regardless of the feed*

Bennion and Hhrren (1955) r^rted that tshen tsmperatures were

above 85 degrees P* there mas a aharp deoline in egg weight* In pro*

portion to i^ir vei^t* the shell end albumaii deoreased eonsiderably
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jaoro than did th« yotkp vhich indicated that idie oviduct was more 8aQ<*

sitiTO to tooiiperature changes than was the ovary* Warren (195^) stated

that high t€BBperature8 during the sumsar months reduced egg aise*

Lorene and Almquist (1936) observed that egg weight was deo/eased

by increasing the air temperatures during the fonnation of tdie egg, but

the percentage of firm albumen and shell weight were not affected by air

temperatures during that time* the percantege of firm albvaaen was not

dependent upon the size of the egg* Alp, Ashby, and Card (1938) ob«»

served that during the sumer months, egg weights deoreasod as temperature

increased* Bennion and Price (l9i(2) stated that when temperatures rose

above 90 degrees F* there was a sharp reduction in egg size*

Bemion and Warren (1933) Bennion and Price (I9ii2) stated

that when temperatures rose above 80 to 85 degrees P*, the shells be

came thinnor and more fragile. Birds kept in a cool. Insulated, well-

ventilated house during suomer months produced shells of better quality

than if subjected to normal smoaer temperatures* warr«a cuid Schnepel

(I9I4O) reported that high temperatures reduced the calcim content of

the blood, thereby causing shell thickness to be reduced*

Regardless of how successful the breeder and the nutritionist

might bo, there are certain managsmeat pmctioes the pjroducer must

adopt if he is to produce a high quality market egg* Alp^ Ashby, and

Card (1938) stated that better quality eggs were usually produced from

large flocks* This was probably due to better eare and feeding methods

given larger flocks* These workers also reported that better quality

eggs were produced under confinement or semi-confinement rather than

under range conditions*
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B#Qnlon and Prio© (19i<2) s'tated ii^ha't osll division v&s ini'tialsad

in a fertile egg when the temperature «a« above 68 degreea F» IShea oell

division took place* the quality deteriorated rapidly. In contrast,

Lippincott and Card (19ij6) and Winter and Punk (l9i+9) stated that cell

division ceased nvhen the temperature of fertile eggs ■sras allowed to fall

below 60 to 82 degrees F.

King and Chestnut (I9lj3) stated that it was estiiaated that Soutiiem

itoters lost one-quarter of a million dollars annually because meae birds

were not sunred frcei the flock when the breeding season was over.

Bonnion and Price Jull (I9I4.3), King and Chestnut (19h3),

and Cooper (19144-) were in general agreeoient idien they stated that if clean

•ggs were to be produced, such factors as floor space, litter, ventila

tion, nest, screening of dropping pits, and confinement should be oonsl*

dered.

Funk (19i48a) foujad that the aiost effective method in the prev^-

tion of egg spoilage In storage was thenoo-stabilisation, applied either

during the process of washing or soon thereafter. In this process, heat

aaist penetrate the eggs in order to be effective. Funk (19i4i8e) also

stated that in washing eggs, the teaporatwe of the water should be high

er than the temperature of the eggs. The use of gormioidal solutions

suoh as 1 percent lye water was helpful in preventing loss in cool

weather.

Card and Hendors<ai (1953). Botsford (1939), Alp (1939), Skoglund

and ToMhave (19ijO), Bennion and price (191)2), and Cooper (19144.) were of

the opinion that consideration should be given the following factors in

conserving the quality of eggs while waiting to market thant
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X« Oat^r agga at least turloe eaoh day*

2* Ifse a wire taaket tibmn gathering agga.

Cool agga to a taa^ratiura betsaaa li5 and 55 dagreaa F* aa

quickly aa poaaibla after galdiaring*

k» Hold agga in a atoraga roora with tanqjaratura batwaan and

55 dagreaa F* wltsh a relatira hiaBidlty of 75 paroant or aboTe*

5* Kaap agga away fr<m foreign adcara*

The U»S.D.A* Produetion HarlMting Administration has set up

atandarda of quality for indiTidual shell agga, adiolasala gradaa, eon*

sumar gradea, and gOTemment purohaaa raqvdrameata for ahall agga* liuay

atetea cosq)ly with theaa requiremaata through a Federal-State a^tWMu&eat*

Card and Handaraon (1933), Botaford (1939), Alp (1939), Jull

(19^43), Bannion and Price (19l|2), Cooper (19^), Horton, Bathorn, and

Broadbant, (19^48), and Baajaala, Piaroe, and fanaohlea (19I|9) were «f

the opinion that the quality of agga placed on the xneurket waa iaprored

by properly grading before offering them for aale* Exaet loelflKMia of

grading wary with the different markata* Howewer, in general, agga are

graded aooording to both external and internal quality* Sxternal faotora

auoh aa else, shape, shell eolor, cheeks, and oleanlineaa should be

aonaidarad* Batemal faotora, including eondition of yolk, oondition

of albmen, else and oondition of air eall, doTelopumt of germ spot,

and preaanea of blood or meat spots, are determined by oandling*

Card and Henderson (1933), Botaford (1939), Bannion and prloa

(19142), Jail (I9I43}, Cooper (19144), and B<mjamin, Pieroa, and fanaohlen

(I9I49) raooaaaadad the following praotloea idiaa packaging aggat
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1* B* cur* •ggs ure thoroughly ooolad.

2» U»m only oloan flats and fillers*

3* Oool flats, fillers, and oases Before easing eggs*

hm Paekage eggs with the snail end doea* ^

3* Faokage only eggs wildi elean, xinhrolcen, strong shell*

Alp, Ashby, and Card (1938) ohserred that autisture applied arti-*

fioially to egg storage roeans aided in the eonservation of egg quality*

Olaan (1959) raported that the quality of eggs was redueed rapidly

elutti Ihe agga eere eubjeoted to hi^ tsa|>eraturea*

Jeffrey and Darago (I9ii0) observed that (1) the interior egg

qiuality, as espreseed by height of the ihiok albusien, was not affaeted

by the relativs htasidity of the egg«>holding ro«af (2) the decline in

interior egg quality aas regulated by te^peraturej (3) a high relative

husldity tended to reduce the rate of evaporation of the egg oontenta

ioid reduced the indieenoe of oggs with eeverely mottled ehellai (i^) the

tendaney for eggs te be free fron shell Bottling was ospeoially narkod

vhen tho humidity was abovo 90 pereent*

Bonnion sad Frios (19^) stated that high tos^raturos and low

humidity were potent faotore in changing thiek albunen to thin watery

albumen during storage* in order to oons«rre the original quality,

eggs were kept at a teiaperature ranging from 1«0 to ̂  degrees P* with

a relative humidily above 80 peroent* Biimidity was even more iaportant

than tesperatures in preserving egg quality*

Punk (19^4^) found that teiaperature was a very iuportant faetor

affecting egg quality* Both yolk and albumen retained their desirable

qualities to a great degx^ vhea held at teaperatures ranging from 30 to
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50 d»groe« F# \n% d«t«rlomtod iriioa tâ poraturof rangad trm

70 to 3.00 dagraaa f* Buaiditgr af Idia air arouad tlia agga mu found ta

hava bat llttla or no Influeaoa on tha datarloration of the albiaBoa or

yolk of egga* Buzoidlty in tha air axirrounding tdio ahall aggs did eon*

trol quita largaly tha aaount of amaporation from tha agga. Higk taoN

paraturaa iaoraaaad araporation* Fertile aggs datarioratad aora

rapidly than infartila agga afaan tenparaturas ranged abora 80 dagreaa y«

Doaaia (19lt8} abated that it was a eoBd»iaati<m of both tanparatura and

huaddity that affeotad the <ptalliy of agga la etoraga«

Almquiat and Burmster (1934) and Penningtcm (1954) stated that

"glassy" ahallad agga did not ka^ as nail in cold storage as did

noraal shelled ag^* Sataation of oarbon dioxide eauaed oloudlneaa

and liquefaetian of the albusMtt*

Alp (1939)« Botsford (1939)» BenxULon and Price (1942)* and

Cooper (1944) offered the following reo<nisaMulatioaa idiatt marketing aggst

aarkat eggs at least twioa each weekt sell eggs <« gradof aroid rough

bandlingi use q^ek» oonTaniaat transportationi protaot egga fnm ax<»

trama* extomal taiqperatures vidlo enroutei sell eggs to dealers who

are equipped to properly oara for aggs*

Sharp and TsnHagsnan (1933) obserrad tiiat dipping agga in oil

ioDodiataly after they ware laid batter preserred the ̂ lality daring

storage* Funk (1943h) obaerred that the intarier quality ef agga was

eonaarrad tiirouf^ tha proeaaa of stabilisation Iqr applying hoat so that

tiia heat penetrated the antira egg* This was done by iasMursing eggs in

liq^da« or by circulating air about the eggs* A teayerature ef abeut

140 degrees 9« was tisad* She tlaa inquired was about 10 to 15 ZBinutai.
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Rooanoff and Tushok reduced the permeatility of eggs to water

vapor by treating egge with mineral oil, steario and laotio aoid«

Stewart and Boae (I9I43) reported that egg quality could be consei*red

greatly by dipping them in a mixture of pentane and mineral oil#

Winter and Cotterill (1949) observed that oil troatsnent mater»

ially reduced weight and grade losses, especially when the eggs were

held at room temperature# However, the temperature of the oil used for

dipping the eggs made no appreciable differoneo in their keeping quali

ties# oils with a viscosity of 50 to 80 Saybolt seconds at 100 degrees

F#, pour point at 25 to 35 degrees F#, and specifio gravity of 0#G25

to 0«8l45 used# As the viscosity of the oils xised increased, the

weight losses of the treated egge declined# Ihe viscosity of the oils

was more important than the brand of the oils used#

Lorons (19^49) stated that the efficiency of the oil in preventing

moisture loss of eggs during storage vms most closely related to oil

persistency, as estimated by measuring evaporation rate of the oil it»

self# Viscosity was at most only slightly so related to the offioieney

in the oils used# By raising the pour point with the addition of wax, the

effioieney of seme of the oils used was inoreaaed significantly# Hall

(1945) reported that at low tsmperaturos (34 to 36 degrees F.) egg

quality was well conserved in a water glass solution#
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six p«i» ot blrdg ftt tlm tTnl-rersiV of fMBiMoaoe Poultry Form

»oro uiod In «ilo •zperiaeat* F«u A-1, A-2, A-3» vad. A-1* woro Borrod

Plynoatb Books oontalnins 25 pullots osolu Pon nunbor 1<*1 oonslstod of

■sir HaaQ>shlro pullotsi tho first 25 birds listod on trop nost rooord

shoots ooro usod* Pna nuiabor i4!«2 oonsistod chP S* C« Bhite Leghorn puio^

ietsf tho first 25 birds listed on the trop nost rooord shoots wore usod*

Hons in pen A*! sore girsn limltod range by taming thou on

Italian rye grass pastoro at 1 p,m» daily. Pan A-i» was given unlimited

raxigo throughout tho daylight hours. Birds woro girsn aoooss to range

as stated* beginning February 16th.

All birds were fed an all-purpose ratim eimsidored to be ado-

(gpaato in all known nutrients, orit and lisMstono or oyster shells ware

made aeeossible to birds at all tines.

Bggs laid on the first three days af oaeh aonth and on regular

trapping dajhi wore oolleetod and pedigreed for individual study. All

females were housed and ki^t omfined fron Deoead}or until this study

MS undertaken. A preliminary study of eggs fron pens A-1 and A-4 was

Bade with eggs laid on Felnniary 13. lU. and 15 to determine the rate of

ohaage in yolk oolor when Idie eonfined birds were turned on range.

All eggs were oolleetod and plaoed in a nest not aoeesaibla to

hens eaoh ti^ traps wure run. Bggs were gathered dally at k p<»n» and

stored in a cooler (I4O to k5^ p.) at tho Poultry lami Headquarters Build
ing iimediatsly after gathering. Sggs were examined the following Boming*
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Data eanooming tha follovdng coaditlons and itana aara oollaotadt

!• Fraah agga (a^ga i^tharad and oooXad under rafrigaration)

ware acsaalaad and date raoordad for axtaraal aonditim aa dirt, ehaeka,

and ateonBalltlaai interior quality ty oandlingi ahall atrengtb

(Rosnanoff 1929)| and interior qualilgr by breaking out (Boinan-Carvor

Tolk Color Rotor and Tantegaom indax Seora).

2« Treated eggs* Only agga of knoun qualify aara uaad* Prior

to traataent eaoh egg vaa oandlod to dateraina interior quality* The

agga awe aaaigoad to a groi^ end treated by one of the following natbodat

(1) oil at rooa t«q>aratura (Loranz 19^9)» (2) oil at li40 dagraaa P» for

10 iain», (5) water at XM) dagraaa P* for 10 min., (!♦) oil at 212 dagraaa

P« for 5 aao., (5) water at 212 dagraaa P. for 5 aae* (Punk 19l4.3a),

(6) water glaaa (Vpo* Agr« Exi^* 8ta*, 19t47**19l4S}« Following traateant,

aaoh egg waa waigbad and oaaad in olaan 2*6 egg oartona and arranged

in atandard egg eaaaa*

The agga wore atorad in (1) a walk-in cooler at the Poultry Fam

Saadquartara Building, bald at a taiaiperatura wfaioh xwnged from 1)0 to

1)5 dagraaa F« and a relatira hmddity of 75 pwroantj (2) oonfarenoe xwm

at the Poultry Para Baadqaartara Building, whieh is a non-inaulated

room on the aaoond floor of tlie buildingi tba range in taoparatura waa

from 68 to 9l) dagraaa F»t and (5) baaanant of a brooder house on the

poultry farm} the range in tetiperatura waa from 65 to 70 dagraaa F#

The agga ware left la etoraga for 7k to 107 daya. At time af

rmtartH from atoraga, aaoh egg waa weighed and rooandlad before breaking

out* Tolk oolor waa determinad by laiman-Carver yolk odor rotor.



2?

Interior quality waa deteraiaod by VanWagenon Index Score*

3« temperature storage* Five hundjred seventy-six eggs

were divided into six equal lots* One lot received no treatmcKot

(control)* Five of the lota were treated as described for treated

P®e« 22* All the eggs were held in an incubator at a temperature

of 99 bo 100 degrees F* and a relative hvonidity of 56 percent* The

storage period was frcm i|. to 16 days* During the holding period^ each

egg was candled and weighed every i|. days* Twenty-four eggs frcm eaoh

lot were broken out each weig^ day* The last eggs were broken out on

the 16th day* This procedure was followed to get a more aootirato

measure of decrease in interior quality than was possible to get by

candling*

ll* Range conditions, body weight, and food oonstiaptlon were

periodically ohooloed.

5# Soiled eggs* The dirty eggs were socured from all the

flocks csi the University of Tennessee Poultry Farm* One lot of the

eggs were smeared with fecal material in the laying house* To seeure

an adequate supply of dirty eggs, it was necessary to aeounulate them

over a period of several days*

Eggs were cleaned by (1) placing eggs in a wire badcet and ro

tating or dipping eggs in water for 1 minute at 120 to ll40°F* The

water contained one tablespoon of detergent per gallon* The eggs were

then rinsed with hot tap water (about 120°f,), (2) rubbing eggs with

a oloth that had been daaapened in tap water, (3) scouring with sand

paper, (ii.) brushing with steel wool, (5) washing under running tap water*

After cleaning, the soiled eggs were treated and stored under the
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same oouditious as praviously desorlbad#

Control lots of oggs wore placed in storage along with treated

eggs for ooi^rison*
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Shall bireaklng etrangth was dotamlned for all aggi produood by

all hens under observation on tha first throe days of March, April,

May, and June, !ihe shall breaking strength of eggs prodtwed by pens

A<*1 and A«iU on February 13, l4, and 13 ware also daterminad,

There was a variation of shell breaking strength between the

breeds and within the breeds, as shoen in Tables 1 through 71, Fen

1«*1 {JSmi Eampshires) in oonfineoient exhibited an average breaking

strength of l+#33 March, h»23 Kgs. in April, lj.,59 Kgs. in May,

with an inorease in June to l4.,61 Egs, Fen hr^ C, White Le^orns)

in confinement produced eggs that had a breaking strength of h*k3 Kgs*

in Maroh, Kgs, in April, i|.,34 Kgs, in May, then declined to i4.*l6

Kgs, in June, Pen A-3 (Barred Plymouth Rooks) in eonfinemenb produced

eggs that had a breaking strength of 3,09 Kgs, in March, J+,0l4. Kgs# in

April, 14*09 Kgs, in May, dropping sli^tly in Jtme to 4,06 Kgs,

Breaking strength of pen A-3 was nua-e oonsistent than any of the other

pens observed.

In comparing the shell breaking strength of egge within the

breed, it was observed that pen A-2 (a replicate of A-3) exhibited

a different trend in breaking strength. Breaking strength was 5.70

Kgs, in Maroh, 5,57 Kgs, in April, 3*^3 Kgs, in May, and 3*61+ Kgs,

by the first of June,

Further oemparison of shall breaking strength within the breed

was made with pens A-1 and A«4^ Feed and managwoent praotioes for

these two pens were the same as for the hens in confinam«at exoept
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the hens in thsee two pens were given aooess to Italian ryegrase pas*

ture beginning Febrmry 16» Hens in pen A*1 were given lisdted range

by allowing thaa aooess to pasture from one o'clock tmtil dark each

afternoon* Hens in pen A-U were given txnlimited range throughout the

daylight hours* Shell breaking strength in pen A-1 was 3*52 Kga. in

February^ 3*83 ^ March* 3*72 Kgs. in April* 3*8® Kgs* in May*

and 3*7® Kge* June* Sggs from pen A^U gave a different picture*

Their breaking strength was 3*74 Kgs* in February* 3*^ %b« in March*

3*80 Kgs* in April* reaching a peak of i4.*li4. Kgs* in May* and de*

dining to 3»91 Kg** the first of Juno (Figta*e 1)*

In the breeds and pens observed* there was a general tendency

for breaking strength to reach a peak in May* As the spring season

progressed toward svmmer* there was a tendwaoy for breaking strength

to decline* An exception oocurred in pen 1»1 (Hew Hampshlres) as

shown in Figtire 1*

A wider variation of breaking strength was exhibited by indlvi**

duals than by the breeds or pens observed*

Most of the hens laid eggs which had a rather uniform shell

breaking strength* Three hens in partioular produced eggs with

marked varioticens in breaking strength* These variations oootirred

not ozily during the periods of observation but also on suooesslve

days* Hen nmber 700 (Barred Plymouth Eook) laid eggs which varied

in breaking strength from 5*85 Kgs* in March to l*i;0 Kgs* in May*

Hen number I13I4- (Mew Hampsidre) laid eggs which ranged from 5*20 Kgs*

in March to 7*00 Kgs* in June* Ben nunber 116U (Barred Plymouth Eook)

laid eggs idiich ranged from 1*15 Kgs* in February to 3*93 Kge* ii^ June*
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Thit ̂ bBorratiQii indioAtdd tiiat l>r9«ikiA£ ims a <duunBiot«ri«ti«

pt "Um Individiial and nay inoreaaa or decrease a« tha aaaaoa pjrograaaea*

This agreea wltb work reported Taylor aad Martin in ISSQ*

Of the hreeda <^Merred, tha Hev Haxepshirea tended te produoe

agga with the atr>on£er ahelia* 50weTer« a few indiwidual hens ware

reaponaibla for tha lower arerage breaking atrength exhibited by tha

Barred Pljnaouth Roeka (Tables I through VZ)«

About 20 peroent of the eggs laid by pea A"3 (Barred

Roofca) ware oJwoks* Fifty-five pere«it of these were produoad in . . n

April* The ohaoks produced by this pen were equal to tha number pro«»

dueed by all tba other pens ooeibined* Thia larga parentage of eheoka

waa not due to managonent practicea* aince all the pens received the

aame eare*

Observation of ehell texture end ei^ shape was made of all #(01

used in this axporlm«.t*

thta (Auow that the egge of tlue Barred Plymouth Rooka were mora

variabla in texture and ahape than wera tha agga produeed tha SNnr

Brapshirea and S* C« Ihite Leghorns* fhle it in agreement with work

reported by Ball in 1939> This isay have been due to the breeding pro*

gram oasrried <m with the iarred Plymouth Rooks. Baphaala had not baan

plaoed on shell quality in the breeding of the Barred Plymouth Rooks.

The Bow Baapidiires and S* C« llhite Leghorns wore introduced m the farm

in the spring of 19148* Spaoial attention may have been given to breed*

ing for the taprovwomt of shell texture and egg shape in theee two

breeds.
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Within the 1>r««da obiarwd, aipeeially th« Barrod Plymouth Rooks,

thoro was a wide variation of shell teoEture and egg shape* Three se*

looted hens demonstrate this variation* Hen nmber 700 (Barred Ply*

mouth Rock) laid oonically shaped eggs with a thin, pebbly shell at

the large end* Hen nunber 1078 (Barred Plymoutdi Rook) laid eggs that

were round* Long eggs were oharacteristic of hen nmber 1226 (Barred

Plymouth Rook)* Crease-pointed, thin shelled eggs were characteris

tic of hen nmber IO9I (Barred Plymouth Rock)*

From the number of eggs observed, there was evidenoe that shell

texture and egg shape were eharaoteristio of the individual hen* This

is in agreement with a report by Beimion and Price in 19ii2*

Shell color varied froa a creamy white to a dark brown in the

Barred Plymouth Rooks* Fariations of shell color in the Hew Hampshires

was from a light brown to a dark brown* The S* C* VHhite Leghorns pro*

duoed eggs with a uniform white shell oolor* There was no observation

of change in shell oolor during Idie period* Shell color was observed

to be oharaoteristio of the breedf this Is in agreement with obser

vations made by Jull in 19i48 and Quinn in I9I48*

When broken out and graded by the VanWagenen method, there was

a tendenoy for the Interior qmllty of the eggs produced in oonfine*

ment to improve froa Uaroh to Ifey (Figure 2)* The lowmr the score,

the higher the interior quality of the egg when graded by this method*

Pen 1-1 (Hew ]tepshires) produced eggs with an average interior

quality of 2*61 in Uaroh, 2*22 in April, 1*77 in May, 2.19 in Jme*

Pen lt*2 (S* C. White Leghorns) produced eggs with an Interior quality

of 2,^ in Uaroh, 1*98 in April, 1*90 In May, and 2*19 in June*
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TABLB IZ

AllRAQB BREAKING STRENGTH OF EGGS JS(W
BARRED FLYMODTH ROCKS IN CONFINEMENT

U """"'" 'Api©'' ' "'' liy ''' 'Jwiei
w^T mi yi^"

B3«<S Bo» Stgfeh» Be* »o» Stgth» Bo»

^.^7 ^ ?'77 5 4»70 2 2,92 2 5»156U3 2 1+.55 2 3.70 - 2 3,65
^9^ 2 i|«67 * m «miin.«» m rtwKi
700 2 5-67 3 2#05 3 2,50 3 1,97
no 2 3.37 2 3.22 2 3.57 1 3.15
725 1 5*00 • X 4.00 1 3,00
736 - •— 2 l4»82 2 11,67 3 3,70
769 3 'U18 2 l4.,20 1 5,90 2 4.952 3.i^ 1 5.90 1 ^90 1 tl3
787 2 2.10 3 2.i|D 2 2.32 3 3.8O
790 1 2.10 2 2.20 • —. - _
10^ 1 1.90 2 —— 2 3.12 3
}°^ 3 3.60 3 3.37 2 3.75 3 4.I40J^7 2 3,97 » 1 3,90 1 1^00
109^4 - 3 3,60 1 2.55 • ——

- —— 2 3.35 1 2.65 1 1.00
1159 2 3.52 2 2.1i0 • •
1190 2 L35 3 1+.02 3 3.8O 3 3.38
JSo I ® ®1230 3 3*55 • • - •««— 2 2.67

2 5,00 1 5.60 3 3.87 1 4.20
2 3.17 2 2.67 1 1^.90 1 li.15

& In ^ ^

■%-
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tOLE III

kWRAm BmnNG strength of eggs from
BARIiED PLTMOUTH ROCKS IN CONFINEMEaiT

March April May June

Leg Eggs Brkg. Eggs Brkg. Eggs Brkg, Eggs Brkg.
Band Noi. Stgth. Nc1, Stgth, No. Stgfth. No,, Stgth.

602 2 1|.12 mm 1 I4.15 -

658 2 i4.10 2 3.90 2 14,12 1 I4.5O
660 1 3.95 m ...... 1 3.50
1052 - 1 2.80 2 I».l45 .
1091 3 3.65 - 2 3.30 -

1093 2 ii.65 — 1 3.05 .
1116 > 1 3.60 2 14.10 2 3.75
1137 3 3.70 2 3.62 1 3.80 2 3.77
1158 2 li.l5 2 I4.IO 3 I4.23 1 3.85
1172 > —« - .• .... 1 3.25
1209 3 14.15 2 I4.27 2 5.17 2 I4.67
1219 3 I4.15 2 I4.IO 3 3.62 «■

1235 - 2 5.20 «• 1 3,30
1260 2 14.37 •w 2 5.80 .

1286 2 3.65 1 5.20 2 14.20 3 3.72
1297 2 3.25 2 3.85 3 3.I48 2 I4.20
1315 1 1.50 «» —i— -

1326 2 14.65 1 I4.I5 1 5.60
1366 1 3.80 2 2.75 1 3.95 . ——WP —

139a 2 3.97 1 14.60 • . ....

lii06 1 3.10 mm mm mm ....

lli27 2 5.15 3 U.58 1 3.90 1 <4.60

Average 3.89 ii.oU I4.09 I4.O6
Breaking strength in kllograiBS
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TABLE V

AVERA® BREAKING STEMGEI OF EGGS FROM
HBIIT HAMPSHIRBS IH COHFIHEMEHT

:?
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March

Leg
Band

April May June

Eggs Brkg. Eggs Brkg. Eggs Brkg. Eggs Brkg.
lie. Stgth. No. Stgth. No. Stgth. No. Stgth.

1 h*30 2 4.00 _ 1 4.45
X 5.20 2 i;.25 1 4.20 1 4J;0
«•

Ii^l5
3 3.38 1 5.00

2 3 3.87 3 3.67 2 4.42
- —— 1 4.00 1 3.50 1 3.40
-

I+.00
1 5»ho 1 4.70 1 5.20

2 1 5.90 1 4.50 2 5.10
1 h*30 1 3.30 2 2.95 2 3.82
1 5#20 2 5-92 1 5.70 2 6.05
1 Lso 2 5.37 2 5.07 2 4.20
2 i^.30 - ---- 2 3.80 » -1 ,1.1

2 3»h2 1 «i 2 4.20
2 3.67 3 ii.07 2 3.70 -

wm 3 3.80 m 1 4.95
1 5.05 2 4.22 3 4.13 2 4.77
mm

4.72
2 5.00 1 4.90 1 5.15

2 3 •

1 3.60 2 3.40 1 5.80
1 i+.70 3 4.19 «» 2 4.67
2 i^.22 m P»

1 2.90 1 1.00 « m I-

2 5.33 3 3.73 2 5.25 2 5.92
1 5.U5 1 4.70 1 4.80 1 5.30
5 ii.70 -

—- - —- 1 >75

h22
li2k
h25
h26
h27
1428
100
101
h3h
h36
107
IM
hltS
hl0
108
h6o
1461
1462
1463
Ij65
I466
W
I468
I4.71

A-rorap 1^,25
Brea king strength in kilograma Ji:22. U,si
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TABLE YI

average breakihg strength of eggs n.(M
S» C« V/HITE LEGHORNS IK COI^FINEMBHI

March April May June

L#g Eggs Brkg. Egg# Brkg, Brkig. Egg# Brkg.
Band Ho, StEth, HC, Stgth, No. Stgth. Hd. Stgth.

TSk I h*Q5 3 5*87 2 14^67 2 3.67
795 a 5-22 1 4,60 1 7,15 2 5^^7
800 •» 2 1^,77 —- 2 4.82
802 1 3.00 3 3«55 2 3,05 2 3,00
804 • 1 3.15 1 5#35 - ——
605 1 4,00 1 3.55 • —— 2 4.20
610 3 4*42 3 5«10 3 2t.03 3 4^
811 1 4.50 - • —- 1 5*00
813 • 1 1,43 • «» ——
616 1 3,60 2 4,35 2 4»lo 2 3,60
817 1 1^50 2 4»22 2 4*62 • —•
820 2 5,12 3 4#80 2 4.50 3 4»03
821 3 5.32 2 5,65 2 4*95 2 5,25
624 5 5*90 1 4»00 2 3,87 2 3,20
830 3 4*87 - 3 3*97 3 2.10
831 1 4*95 2 4»20 2 5,22 1 5,00
832 1 3.75 - 3 2.97 3 3*35
634 *» • 3 4.62 2 3*46
835 2 4.10 3 3,37 2 4#83 2 4,00
836 1 3,60 2 5,L2 2 5,25 1 5.8O
837 2 4.05 2 3,32 3 3,90 2 4.20
839 2 4.22 1 5,85 1 6,45 2 4*50
859

A-yerapo

^rbakia£ eiireiigtii ia kiiograma"
4*25 4.54 4.16



I

35

KilograM

5oOO

U.75
o

U-50 o

o
o

U.25 cr
o

o

1.

li,00

3.75

5.50

5.25

3»oo
Iforoh April June

Uonth

Figure 1

Shell Breaking Strength of Eggs
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Interior quality range in pen A-2 (Barred Fl;ymouth Rooke) ime 2*30 In

Maroh^ 2*26 in April« 2*07 in May, and 2*60 in June* Range of in

terior qxjality in pen A-3 (Barred Plymouth Rooks) was 2*20 in March,

2*26 in April, 2*03 in May, and 2*36 in June* This breed diffeimiQe,

as shown, indioatea that interior quality of S* C« ^Ihite Iieghoms ««•

better than interior quality of either Hew Hanpi^irea or Barred Ply

mouth Rocks* I'his is in agreement with work reported by VanWagezusn,

Hall, and Wilgus in I937,

Observations of Interior quality of e^s produoed by hens first

given access to Italian ryegrass in February 16 were of interest* Hens

in pen A-1 (Barred Plymouth Rooks) were turned (m pasture at one

o*olook each afternoon and allowed to remain on pastiure the remainder

of the day* The average interior quality of eggs was 2*i;0 in February,

2*30 in March, 2*27 in April, 2*19 in May, axtd 2*5i4. in June* Pen a4;

(Barred Plymouth Rooks), which was given access to the pasture through*

out the daylight hours, produoed egge with an average interior quality

of 2*1)3 in Februtury, 2*21 in March, 2*27 in April, 2*23 in May, and

2«1|.9 in June*

Obserratione of interior quality of eggs within the breed were

made in the four pens of Barred Plymouth Rooks* The interior qualitfy

of eggs produoed by the pens A-2 euid A-3 in confinement inoreaeed from

liareh to May* On the other hand, the Interior quality of eggs pro-

dtioed 'by the pezui A-1 and A-l).* whioh had aooese to ryegrass pasture.
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Quality Soora
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r«main9d about oonatant frcra Uaroh to May* £nvlroam«]ital oonditiona

and green feed may have contributed to this variation* By tho first

of June, the Italian ryograsa was in an advamed stage of maturity*

Ihe desirable interior quality of eggs dialing the spring monthe

together with peak production and usually lower prioes aeoomts for

tho storage of eggs during the spring season*

It was observed that Idie interior quality was a eharaoteristio

of the individual hen (Tables VII through XII)* This is in agree

ment with reports made by Knox and Godfrey in 1938-440, and Botsford

in 1939* Hen number IJll (Barred Plymouth Hock), given aooess to

ryegrass pasture, produced eggs that varied in interior quality from

3*00 in February to l+*50 IJi March and continued to produce eggs within

that range throughout the period* Hen number 6I42 (Barred Plymouth

Rock), in tho same pen and under identical conditions as hen I3II,

produced eggs with an interior quality that varied from 1*00 to 2*00

in February and continued to produce eggs in that x>ange throughoxit the

period*

Bm nmber I09I (Barred Plymouth Rook) in oonfinement produced

eggs with an interior quality that varied from 5*00 in March to 3*00

in April* Ifen nvmber I260 (Barred Plymouth Rock), in tho same pen and

under identical oonditions, produced eggs with an interior quality

range from 1*00 in March to 1*50 in Iby*

Iten nuaber 83O (S* C* White Leghorn) in oonfineiaent produced

eggs with an Interior qtiality that varied from 1*00 in Haroh to 2*00
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In Jund* Hen ntmber 839 (S« C« l^to Le^iora)^ In the mbm pea mad

under Identical conditions, produced eggs thet varied in interior

quality i+^OO in March to 2,50 in April then hack to i+,00 in

ijune« From this data it is obvious that interior quality is a

oharaoteristio of eaoh individual hen,

Eggs laid on the first three days of March, April, Mtey, and

June were observed for blood or meat spots. Eggs frm pens A<»1 and

A-l^. on the I3, II4., and I5 of February wore also observed. The range

in the incidence of eggs produced sdiich contain^ blood or meat spote

follovs t

Feb.
Pen Ho, Porcmat

ISarch
Pore oat

April
Percent

May
Percent

June

Percent

A—1 B« F, Rocks 17*5 22.2 13-4 6,3 22,7

A—2 B, P, Rocks •••••«• 20,0 19.5 12,1 25»7

A-3 6« P, Rocks —— 20,5 15#4 5^9 23.8

Amli. B*. P* Rocks 20,0 16,6 5a 3»2 13#5

1-1 Hew HaBq>Bhires —— 10,0 150 — 20.7

l4>-2 S,C,White Leghorns —— 5,2 5»h 14.8

The average range of blood or meat spots in the pens in con-*

finsment was percent for pen 14.-2 (S, C, White Leghorns), 11,0 per

cent for pen 1-1 (How Hampshires), 19»3 percent for pen A-2 (Barred

Plymouth Rooks), and 15«2 percent for pen A-3 (Barred Plymoxxth Rooks)*



i^D

fh© rsng© in two pens of Barred Plymouth Rooks glTsn aeoess to

Stature was I6«l4. percent for pea i-1 and 12.5 percent for pen

!rhero was a t^odenoy for the inoidonoe of blood spots or meat

spots to Tary within the breeds. The eggs produced by the S, c. White

leghorns had a lower percentage of blood spots than did the eggs pro

duced by the New Hasftshlres or Barred Plymouth Rooks. JChis Is In

agreeoBUnt with work reported by Qulnn in 19J46b.

There was no indioation that cusoess to sucoxfLent green pasture

decreased the incidence of blood spots, as was reported by Nelbandov

and Card in 19144-* However, the number of eggs obsorved was insuffi-

oient to draw final conclusions as to the value of a nutritive factor

in grass affecting the number of blood or meet spots found in eggs from

hens on range.

The lowest incidence of blood or meat apots oooxirred in Uay« .

This is not aooounted for, sinoe the hens both in oonfinement and with

access to pasture responded likewise. This phonomonoa might account,

for sane packers placing spring produced eggs in storage without

candling prior to storage.

There v/as evidence that sciae iadividxials had a tendency to

produce eggs containing blood spots more oftwi thnn others, ^oae hoos

produced eggs free of blood spots during the entire period of obser

vation*

Ifen xuiaber 6li4. (Barred Plymouth Rook), with aooess to rye-

grass pastvire from one o'clock until dark, prodissed eggs freecf blood
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lABLB VIII

IBTBHIC® QUALITY* OF BOOS FR0II
BAiffiBD PLYMOUTH ROCKS IN COKFINEBENT

Iflg ees» Qual« Eggs Qml. Egga C^ual. BggO Qml.'
Ho, Soor® No. Score No. Score No. Score

617 2 5-50 3 2.50 2 2.50 2 3.25
6k3 2 1.25 2 2,00 a* wmmm 2 1.25
691 2 1.50 m immmm m

700 2 2.75 3 1.50 3 1.50 5 ITS
710 2 2.00 2 2.50 2 2.25 1 3.00
725 1 1.50 1 1.00 1 2.00
756 «» mmmm 2 2.00 2 2.00 3 2.50
769 3 2.80 2 2.50 1 2.00 2 2*75
782 2 3.25 2 2.50 1 3.00 1 3.00
787 2 2.50 3 2.50 2 1.75 3 3*00
790 1 k'OO 2 2.50 1 1.50
1029 1 1.50 «» mmmmi 2 2.50 3 2.50
lolil 3 1.70 5 1.80 2 2.00 3 2.30
1067 2 2.00 I 3.00 1 2.00 1 3.00
X09U «> 3 2.70 1 2.00 • '•M.*

1150 2 3.00 3 3.00 1 3.00 1 3,00
il59 2 1.50 2 1.50 «p •MM. e*

1190 2 2.75 3 2.50 3 2.50 3 2.70
1205 2 1.75 2 2.75 3 2*20 2 2.75
1230
12U9

3 2.70 m .Mmmm. 4i» Mfc—lllHI 2 2,50
2 2.50 I 2.0 3 2,30 1 2,50

1J4I6 2 1.50 2 1.0 2 1.25 1 3.00

Averago 2.30 2,26 2.07 2,60
•VaaWai;9n«a JxiAex Soojrt
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IlKEHIOR QUALITY* OF EGOS mm
BAHEED PLYMOUTH ROCKS IN COJIFISBMBHT
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' laroh
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No* Soore

April" " ' ' '
Eggs Quai«
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'' ' " Jme
Eggs Qiial*'
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Tms xz

xmmioEL agjxLnt* m boos bkom
BBir MMPSumss m cowimsm

TKroT
l.«g QuaZ# Bgge Qua# "" Bgge Quai • BggO
Band Bo# Score BO# Score BO. Score Bo. Score

1|22 1 2#0 2 2*0 m 2 1.5
I42I4 1 3*0 2 2#5 1 2.0 1 3.5
1*25 • •M. 3 1«0 1 1.0 m

U26 2 1.75 3 2.2 3 1.2 2 2.25
10! m mmm . 1 2#0 1 2.0 1 2.0
im •MM# I 2#0 1 2.0 1 2.0
k50 2 2#25 1 1.5 1 1.0 2 2.75
k3l I 2#5 £ 2.5 2 2.25 2 2.25
iSk I 2#5 2 1.75 1 1.5 2 1.25
ii36 1 1^0 2 2#75 2 2.25 2 3.00

wnmk37 2 3#o 2 2«00 2 1.50
iM 2 3*0 I 2#5 m mmmm 2 2*25

2 2«23 3 2#3 3 2.3 m •M.*

hk3 m mmm 3 1#8 1 2.00
h5d 1 h*0 2 3.5 3 3*3 2 2.75
100 I 2.5 2 2*0 z 2.0 1 2.00
lt6l 2 2,75 3 2.5 • «M* <# eeeen

1,62 I 2# 00 2 2.00 MB 1 2.00
h63 I 2#50 3 2.00 MB mmm 2 2.75
im 2 2.25 4# eeeH'O «e «»

m I it# 50 1 3*00 • mf'm MB

10! 2 1.75 3 2.00 2 1.25 2 1.75
ii6d 1 2#00 1 3.00 1 1.00 1 1*50
kn 3 1.80 « •M. 2 2.00

ivflrage 2#6l 2.22 1.77 2.19



UBU xn

IHTERIOR QUALIT?# OP EGGS ERCai
S# C« 1THI1S lEGHOHBS IB COIJF13ME3IT

u

log
î'cii ipr miy JuzW

Egga Qual« BgS8 feggs '4ual, Eggs iiml.
Band Bo* Score Ho, Sooro No, Score No, Score

19h 1 2«5 3 2,2 2 2,0 3 2,0
795 2 2,5 1 2,0 1 2,0 2 2,25
800 •> 2 2,25 4* mmmrn 2 2,0
Boa 1 2#0 5 2,25 2 1.5 2 1.75
804 w 1 3*00 1 2,2 •>

605 I 2,5 1 2,5 «» •MM, 2 3.25
810 3 2«2 5 2,5 3 2,2 3 2,30
811 1 1*5 tm HPUP «» 1 1.5
813 « ■MM. 1 1*5 1 4.0
816 1 1*5 2 1«5 • 2 2,25 2 2,0
817 1 2,0 2 1*5 2 1.5 1 1.5
620 2 2*25 3 2,0 2 2,0 3 2.2
821 3 3,00 2 2,00 2 2,0 2 2,0
824 3 2,0 1 1,0 2 1.25 2 1.5
850 5 1*3 •IP •IHMK 3 1,2 3 1.67
851 1 1,5 2 1,25 2 1,25 1 2,0
832 1 3*0 <Mi 3 1,8 3 2.5
834 w flP mmm 3 1,8 2 2,25
835 2 2*75 3 2,67 2 2,5 2 2,5
836 1 2,0 2 1.75 2 2*0 1 1,5
837 2 1*75 2 1.75 3 1.5 2 1.75
839 2 3-75 1 2,5 1 3*0 2 3.5
859 ■MM, 1 1.5 «« «.

864 •»
— 1 2*0 m 4» mmm

A'raragv S*2S
«7a2Xffligonen xoaax soor«

usa 1.90 g.l9
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or moat spots durlzig the entire period of obsenrationa Hen nmber

(Barred Plymouth Rock), in the same pea and under idaitioal oouditlons

ae hen nmaber 6lJ|, produced eggs of which 75 percent contained blood

or meat spots*

Hen nuabor 1209 (Barred Plymouth Rook) In oonfinemont produced

eggs of sdiioh 9*1 percent contained blood or meat spots* Hen nmber

11427^ in the same pen and uxider identical conditions as hen 1209,

produced eggs of which 50*0 percent contained blood or meat spots*

Eggs laid on the first three days of liaroh, April, Iftiy, and

thme were observed for yolk color* A preliminary study of yolk color

was made of the eggs from pens A-1 and A-ij. before they were turned on

ryegrass pasture February 16*

Yolk color was found to vary with the individuals Irrespcotive

of the breed* Yolk color of eggs from hen number 821 (8* C* l^te

Leghorn) In oonfinemoat varied frcn 17*0 in March to 15*0 in June*

%il0 in the same pen and imder identical conditions, hen nuaba: 835

(S* C, White Leghorn) produced eggs that varied in yolk color fraa

16*0 in March to 15*0 In May and 17*0 in Jme* In using the Heiiaan>*

Carver yolk oolor rotor, attention should be called to the faot that

the lower the score, the lighter the color* A rating of 16*0 to 18*0

is oonsidered a desirable, medium yellow yolk*

Hen number 1172 (Barred Plymouth Rock) in confinement laid

eggs with an average yolk color of 17*0 in Ilnrch, l6*0 in April, 18*0

in May and 17*0 In June* While in the same pen and under identical



i)8

oonditioas, th© egg# froa hen nimbar 1219 (Barrard Plymouth Bock) had

only 0#5 TOriation^ a rengo of 16#0 la March to 15.5 ia May* Varia

tions as oitod ware oharactorietio of Indiriduals in the hreoda oh-

sonred* This oocwrenoa in variation was about the same in all the

breeds obeorrod.

It was obBorvod that yolk color of eggs laid by the birds given

aocess to range appeared darker before the candle and when broken out*

This change in yolk color occurred during the first two weeks the birds

were given access to the ryegrass pastiire# No observatims were made

between February l6j|i when the hens were turned on the pasturcn and

March 1 to determine the exact ntnber of days required to change the

yolk color# It might be assisaed 'tihat about <me week was required^ as

poultry physiologists agree that approximately 90 percent of the yolk

content is deposited in 8 or 9 days prior to ovulation#

Yolk color frcsa pen A-1 (Barred Plyiaouth Rocks which was given

access to pasture from one o'clock until dark eaoh day^^ was 16»0 in

February, 17*2 in March, I6.9 in April, I6.9 in May, and 17*4 in Odne*

Pen A-I4. (Barred Plyaouth Rocks), given aeeess to pasture during day

light hows, produced eggs with a yolk color range of 16*0 in Pebruaryi

17*3 in March and April, 17*0 in May, and 17*3 again in June*

This change in yolk color, which ooourred when the hens were

turned on pasture, is in agreement with similar work reported

Parker in 19/-46*
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A oampari«on of the yolk color of New Hampshires^ S« V<Mte

Leghoma, and two pens of Barred Plymouth Hocks, all of which were kept

in confinament, was of intereetf Pen 1-1 (New Haa^shires) produced

eggs with a yolk color of 16,5 la March, 15,9 in April, 15,7 in May,

and 16»5 in Juno* P«i Lir2 (S* C* YMte Leghorns) prodiioed eggs with

a yolk color of 16*5 in March, 15*9 in April and May, and 16*3 in

June* Pen A-2 (Barred Plymouth Hooks) produced eggs taryii^ in yolk

color from l6,2 in March and April, to l6,0 in May, and 16,3 in Juno*

Pen A-.3 (Barred Plymouth Hooks) produced eggs varying from l6*l in

March, April, and May, to 16*3 in June* Ihis vai-iation in yolk ooXor

is probably not statistically significant but does indicate that

unifom yolk odor can be secured regardless of breed*

During the period of observation, the average yolk color of

the breeds and pens was more oonsistant than for the individuals* The

range in yolk color produced by given individuals ranged froa 2*5 to

0*5* Of the pens in oonfinement, the S* C, i^hite l^eghoms produced

eggs that varied 0*6 In yolk color} the Hew Hampshires produced eggs

that varied 0»d in yolk color} and the Barred Plymouth Hocks (Pens A-»2

and A-3 combined) produced eggs that varied 0*3 in yolk color*

The range in yolk color of eggs prodtioed by the pens on pasture

(A-X and A-i+i Barred Plymouth Rocks) was from l6*0 in February, be

fore having access to range, to 17*1} in June—access to range be*

ginning February I6*

Oaly infertile, grade A eggs were used for storage in this
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fMi mgffi prodttMd Wtweea Hsuroh 10 and April II by Barred

Plywwrtto Boeln both In ooafiaonent and «a Italian ryegraaa paature
•lar# treated and atored# The length of the atorage period «aa fron

7^ to 107 daya*

The egga eore oandlod, treated, and neighed before storage in
the oooler, oellar, and non^inenlated oonferenoe room (page 22)« Open
roaoTing the egge from atorage, they wore again eandled and weighed.

ToB^rature variationa in the ator9.gd roooa were recorded

during the atorage period. The percent relative huaidity in the oooler
waa detenained. it waa obeerred ̂ t the tanperatore range in the

oooler waa from iiO to 1|5 degreea F. with a relative hnnidity of about

75 percent. The trnq^rature ranged froa 65 to 70 degrees F. in the
oellar and from 68 to degreea F. in the oonferenoe room.

The egg oooler waa refrigerated with a between-the-rail unit.

Air waa oiroulated in the oooler hy weaaa of a fan. There waa no

forced Tentilation provided for the cellar. Ventilation in the nan*

insulated oonferenoe room was provided by raising or lowering of windowa
in the rooau

As detemined by weight, the average peroont moisture loss of

eggs after treataieat and storage for from 7k to 107 days wasi

Cooler Cellar Oonferenoe Room

Method of Treatment Peroont Percent Peroont
Control ̂  3.'/ ge.a
Itoter Ik^F., 10 nln. 5.7 6.i^ fCl
water 2120p., 5 eeo. 3.1 4,5 frf
Oil Room Temperature 1.6 3,5 ,, 5
Oil lltO®F., 10 min. 0.5 2.7 fl ?
Oil SISOF.. 5 M.. 0^3 1:1
Oil over 212°p., 5 sec.wwvwm omeeeh 1_7

Wster glaee 1,2
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HmtACSi TOLK COLOfio Of SOOS FROM
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ColorBaad 90. Color

Egg* Tolk
9o« Color

EiSi—!5ir
So. Color

617
6Ii3
691
70P
710
725
736
769
782
787
790
1029
IOI4I
1067
I09U
1130
1159
1190
1209
1230
12149
lla6

2
2
2

2
2

1

3
2

2

1
1

3
2
m

2

2

2

2

3
2

2

17«0
16.0
16.2
17.5
16.0
16.0
mrnmlrmm

16.0
16.0
16.0
17#0
16.0
16*0
16.0

16*0
16.0
16.0
16*0
16*5
16*0
16.0

3
2

3
2
m

2
2

2

3
2
m

3
1

3
3
2

3
2

1
2

16*3
16*0

16.7
16.5
mmmm

16.2
16*5
16.5
16*2
17.0

16*0
16.5
16.0
I6.7
15.5
16*0
15*0

16*0
15.5

2 15*0 2 16*7
•

mmmm 2 15.7
m mmrnrn mmmm'rn

3 16.0 3 16,2
2 I6.5 1 17.0
1 16*0 1 16.0
2 16.2 3 16.2
1 17.0 2 17.0
1 16.0 1 17.5
2 16.0 3 16*7
1 16.0 «•

2 15.7 3 16.0
2 16*2 3 I6.3
1 16*5 1 16*5
1 16*0 «•

1 16*5 1 16*0

3 15-7 3 15.7
3 15*5 2 15.5
«» mwrnm 2 16*7
3 16.0 1 15.0
2 15.7 1 17.0

16.0 16.3ATorogo 16.2
4ttoisMur>>6ox^ Tollc Color Hotor

16.2
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fABut rr

AVERAGE YOLK COLOR# OP EGGS FR(BJ
BARRED PLYMOUTH ROCKS IE CORFIREIISHY

April ' " M»y jUae
Leg
Band

Egga Yolk
Ko, Color

Eggs Yolk
No, Color

Eggs
No.

Yolk

Color
Eggs Yolk
No, Color

602 3 16.3 2 16.2 1 16.5 - ——
658 2 16.0 2 16.2 2 l6.0 1 16.5
660 * —• 1 16.0 • ™. 1 17,0
1052 ™ 2 16,5 2 16.2 • •—
1091 3 16.2 2 16.5 2 16.5 - —
1093 2 16.0 . —— 1 17.0 - —
1116 1 16,5 5 16.5 2 16.2 2 16.2
1137 3 16.3 3 16,2 1 16,0 2 16,0
1158 2 16.0 2 16,2 3 I6.5 1 16.5
1172 2 16,7 3 16.0 2 17.5 1 17»0
1209 3 16,2 3 16,0 2 16.2 5 16,2
1219 3 16,0 2 16.0 3 15.7 - ——
1235 • —— 2 16.0 » — 1 17,0
1260 2 16.0 - 2 16,0 1 16,0
1286 2 16,0 2 15.5 2 I6.O 5 16.2
1297 2 16.0 2 16,0 3 15,7 2 16,2
1315 1 16,0 1 17.0 - ——
1326 2 16,0 1 15,0 2 15.2 1 16.0
1366 1 16,0 2 16.2 1 15,0 • ——
I39ii. 2 16.0 1 15,0 1 16.0 1
II4O6 1 16,0 - —— ——
lij27 2 16.0 3 16.2 2 16.O 1

Averar^s I6.I 16.1 I6.I 16.3
-w-Heiman -Carver Yolk Color Rotor

16.5

16.0
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UBi£ xni

AVERA<^ TOUC COLOR« OF EGGS ISO!
NBSf HAUPSHIRBS IN CONFimBNT

kkroii' " " ' ' April' ' ' " ' ' ](fay • Jvcao
1^6 ^gg0 Yolk Eggs ^olk Eggs Yolk" Eggs yol!lc^'^'
Band So, Color No» Color No« Color No» Color

1422 I 17.0 2 16.5 • —— 2 16.7
i42U I 16,5 2 15,0 1 15,0 1 16.5
1425 • —— 5 15*7 I 15»o - ——
1426 2 16.2 3 15.0 3 15,0 2 16.7
1427 * —— 1 16,0 1 17,0 1 16,0
1428 • —— 1 16,0 1 15,0 1 16.0
1+30 2 16,5 1 16.0 1 16,5 2 16,7
14-31 1 16.0 2 15,2 2 15.5 2 16,0
43U 1 16,0 2 15.5 1 16,0 2 16.0
lt36 X 16,0 2 16,0 2 15,0 2 16.5
1;37 2 16,7 2 16.2 2 16.O - ~
IM 2 16,0 1 15,0 • «—«. 2 16.5
I4I42 2 16.0 3 16,0 3 16.0 « —-
I4I4.3 - 3 16.5 • —— 1 16.0
1458 1 17.0 2 16.0 3 15,3 2 16,5
1460 1 17,0 2 15,5 1 16.5 1 16,0
1461 2 16,7 3 16,3 - - ~
1462 1 16,0 2 15.5 • 1 16,0
J463 1 16,0 3 16.3 - —— 2 I6.7
I465 2 16,2
1|66 1 18,0 1 17,0 • ». •
1467 2 16,7 3 17.0 2 16.7 2 16.7
1468 1 17,0 1 15.0 1 15,0 1 16.0
14-71 3 16,0 m mm»m m 2 I6.O

Average 16,5 15.9 15,7 16.3
♦^eiE^-Carrer Yolk' tolor Kotor ' ' " ' ■ ' » / . ?
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TABI£ X7III

AVERAGB TOLK COIXR* OF EGOS FSQU

S,Ct MIIE LEGHOBNS IH COIiFIWIEX

' ' ' '' " ILriih'"" 'April" ssa83^£££SsaaBs«9B^^asssa.
Leg Wge'e ' f dlt' E'cb's " VoW Eggs Voile IgglT^ToXS"
Band Bo» Color Ko» Color Sfo» Color Ko» Color

791+ 1 17 3 16.2 2 15.5 3 16.7
795 2 17 1 l7*o 1 17*5 2 16.7
800 «• mm 2 16.0 m iieiwe 2 16.7
802 1 16 5 16.2 2 16.7 2 16.0
804 «» 1 n^o 1 16.0 » rnmmm

805 1 16 1 13*0 m —mw 2 16.2
810 3 16.7 3 16.5 3 16.2 3 16.3
811 X 17#o m m 1 16.5
813 «» 1 15»5 m laesoe* 1 17*0
816 1 16.0 2 15*2 2 16 2 16.2
817 1 17 2 15*5 2 16 1 16.5
820 2 16 3 16 2 15 3 16.2
821 3 16.3^ 2 15 *5 2 16 2 15
824 3 16.2 1 15 2 15 2 16.2
830 3 16.7 ew rnmmm 3 15.5 3 16.2
831 1 17 2 16 2 16.2 1 16
832 1 17 3 15«7 3 16.5
834 •M. «» 3 l6.5 2 16.5
835 2 16 3 15.5 2 15 2 16.7
836 1 16 2 15.2 2 16 1 16
837 2 16.7 2 16 3 15.5 2 16.2
839 2 16.7 1 16 1 16 2 16.5
859 • 1 16 m

864 - — 1 16 m —— ee

Average 16»3 15»9 ______ 15»9 16»3
♦Melm^-barVor ¥ollc c'olor ko'tbr
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It me obsernred that ly ahell traatraent, a large percentage of

the original noisturo content of eggs was conserved while in storage#

There was less raoisture loss from eggs treated in oil or water glaas

before storage than in tdie oontrol or water treated groups regardless

of place stored*

the place of storage was oonsidwed as a factor in oon-

sorving moisture in eggs, it was observed tlmt, irrespective of treat-

laent, the eggs stored in tlx© cooler lost loss moisture tiian the eggs

stored in the collar or non-insulated conferenoe rocm* The only 6»-

eeption was in tlie eggs in water glass stored in the ncax-insulatod

oonferenoe room*

Tho range of moisture loss of eggs stored in the cooler was

froa 0*3 percent in oil treated (212 degrees F«, 5 see*) to 5*7 per

cent }ji water treated (li^O degrees P., 10 min*)* In the cellar the

range was from 1*2 percent in water glass (1 qt* water glass to 9

qts* water) to 6*14. percent la water treated (iJL^ degrees F*, 10 min.)*

The eggs stored in tho non-insulated ooijforance room gave a wide va

riation from 0*3 poroont in water glass to ̂ $2 percent in water

treated (liiD degrees p., 10 min*).

Irrespective of storage conditions, tho oggs treated in water

at 11^ degrees F* for 10 minutes lost a greater peroentago of their

original moisture than did any of tixe other eggs stored*



Cooler Cellar Conference RocB

3»2 i4*8 5*0
2*8 k*3 ibMWWM

5.5 h*3 5,0
2.9 3*8 lt*7
2*9 3.7 4.3
5.1 3»7 4*5
— 3»7
2,8 3*0 3*6

58

Interior quality of egga after treatment* and etorage** for

714. to 107 days was 1

Place Stored
Treatment

Control
i?ator lijD°F«, 10 min#
Water 212°Fi, 5 see.
Oil room tesnporature
Oil 10 min.
Oil 212°F., 5 sec.
Oil over 212°P,, 5 sec*
later glass

It was observed that the interior qmlity of all the eggs dei»

olined irrespeotive of treatment or storage conditions. In generali

the eggs treated in oil and water glass retained their original quality

better than did the control or wftter treated (Tables ilX^ XX| XXl}*

lhai considering the decrease in interior quality of eggs on

a grade basis^ it was observed that the eggs stored in the cooler irrese

peotive of treataaentj^ decreased approximately one grade (from grade A

to grade B) during their storage period of 75 to IOI+ days.

It was observed that the interior quality of the eggs stored in

the cooler was superior to that of the eggs stored in the cellar or

non-insulated oonferonoe room* The range in interior quality of eggs

stored in the cooler was from 2*8 for eggs in water glass and the eggs

treated in water at 12|0 degrees F, for 10 minutes, to 3,3 for the eggs

treated in water at 212 degrees F, for 5 seconds. This was a variation

of 0*5»

• 'rreatuwnt, page 22
♦•Place of storage, page 22
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th# itored la tiia oellar wchibitad a vldar Tariation

iAf agg# storad la the eoolar* They varied front 3«0 la eater gXaac to

for the oontrole etored oader the eene ooaditlooui* Thle gave a

variation of 1*8 for the Interior quality ef the oeller stored egge*

Egge stored la the non*insulated o<»ifer<mee room varied la

Interior quali^ froa %6 la eater glass to 5#0 for the eggs stored

under oontrol and treated la ealw at 212 degrees P, fer 5 seeoads*

The eggs treated la eatwr at liiO degrees P# fwp lo minutes ettstolaed

only a small quaatdV thick aHwew and no thin albUBMa* These

latter egge eould be eonsldered a Xoas oa a oosDerolal anu^ket*

Xtt gmeral^ idie egge stored la the eellar sad in the aoa">lniit»

lated oonferanoe roma ocmtainod en albuasn eonslsteoey that graded

vrithln the range for grade c eggs# Due to mold and stuok yolk Observed

la Uteee eggs, they were considered a Icms*

Tolk color as observed aftsr treataeat and etorage fer fk to 107

days uaei

Plaoe Stored

Cooler Cellar Coafersaoe Roomlisthod of TreatsMHBt

Control

Iftiter ll40®p., 10 mia#
water 212*>., 5 eeo#
Oil room teBq>erature
Oil IUoPf*, 10 Bdn#
Oil 212®F», 5 seo.
Oil over 212^., 5 see#
water glass

17.2
I7.U
17»1
16.6
17.1
17.2

17.1

17.5
17.3
17.2
16,9
17.1
17.1
17.1
17.2

17.6
18.2

17.3
17.2
17.2
17.2
17.2
17.3

It mas apparent that yolk color of eggs tended to beocwi elig^itly

darkar during storage. This was observed both in eaadllag and breaking

out (TsaJlee XlII through xxi).
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Th« r^agp In yolk color of ogg« stored la the cooler was 16*6

for eggs treated in oil at room tenperature to 17»1» for egge treated in

water at lliO degrees F« for 10 minutes* Cellar stored eggs ranged from

16*9 la oil treated (room teo^erature) to 17*3 in control and water
treated (ll|0 degrees F., 10 min*).

The average yolk color for eggs stored irrespootive of treatment

was 17*1 in «ie cooler and oellar and 17.4 la the aon^insulated confer-

enoe room.

lo stuck yolks or molded eggs were observed in the oooler Stored

egge* Stuok yolks or molded ooaditions of eggs, stored in the oellar

were (1) 17,6 peroaat stuck yolks and no mold in the eggs treated in

water glass. (2) l^S.O percent stuok yolks and 12.5 peroent molded in egge
treated in oil (212 degrees F*. 5 see*)* (3) 85*0 peroent elaxok yolke

60.0 percent molded in egge treated in oil (over 212 degrees F., 5 seo*).
(4) 95*5 percent stuok yolks and 95,5 percent molded in egg^ In oil at
room teiq^erature. (5) 96 peromit stuok yolk and 75 percent molded in oil

(X40 F*t 10 xain.). (6) 100 peroent of the control eggs and those treated
in water (li^ f,, 10 uln. and 212°F»# 5 sec.) had both etuok yolke and
mold.

There was no mold ohsorved in the eggs stored in the acn-ineu-

lated oooferenoe room. The pwoent of stuok yolks observed in the eggs

stored in the non-insulated rocsa was (1) I7.0 peroent in eggs treated

ia oil (over 212 degrees 5 a*®*)# (2) 20*0 peroent in eggs treated

la oil (140 degrees P.. 10 sdn*)^ (3} 58*5 percent in eggs treated la

water (212 degrees F«# 5 aa®*)# (4) 40.5 peroent in egge treated in
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wat«r glas0|» (5) porowfe la trwit^d in oil at roaa tmpara'^

two* (6) ̂ *0 pareant in aggi israataiA la oil (212 dagraaa P»# 5 sao#),

and (7) 100 poroant in the oontarol group and thoaa traatad in «atw

(II4O dagraaa F», 10 zoin*)*

The yolks of tha eggs stored la the cooler satiafaotorily ra-

tainad taieir original shape ahan hroloMa out* Iha yolka of the eggs

stored la ths oallar and oonferenoa room appeared Inferior in ̂ ualil^

Khan ooBipared witii tha yolks fron the cooler storage s^ge* ^fhis was

evidenoad hy the fact that the eggs stored la these two plaoes ware,,

la general, a loss# The prinoipal detorloratiaa was due to aoldy

eggs in tha cellar and stuck yolks in ihe eggs in the non-insulated

room*

^ total of 263 eggs ware washed, treated, and stored as das-

aribad on page 22« Both cheoioal and aeahaziioal means ware es^Xoyad

in oleaning the aggt*

The materials used in washing tha eggs ware Soilax, Trend, and

Val* Hone of these were considered to be eoatlrely satisfaetory in

removing all foreign materials and stains from the eggs* Better re

sults wwre obtained when Iha tamparaturo of tha water in iddoh tha

eggs were dipped or rotated and rinaad was li}0 degrees F« or more*

Soilax remorad tha foreign materials and stains firom titis eggs batter

than did Trend or Vol.

Tha most efficient and satisfactory means to remove all tha

foreign materials and stains from the eggs waa by meohenioal masns
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«udh as buffing with asndpsper, sorabbing wl^ it««l wool uiid«^ tap

wator« and rubblxig with a eleth wfaioh had boea daapened with wator*

Thoro was apparently no preserratire or detrixBseatal offeot of

any of IOm substanoes used, it was obserrtd that in general the inter-

ior foality of the washed and stored eggs did not Tary from that of

nnnashed eggs that reoeired similar '^eatDumts (Tables Til through

XXII}* f<m rotten and addled eggs were observed in the soiled lots

i^eh were waehod and stored in the eellar and non-insulated row*

It was observed that feeal material in the poultry house was

a souroo of interior oontsj&ination for the eggs whioh were anoared

with it* This was apparent sinoe £1*7 peroent of tbe eggs soiled with

manure and left over night* then washed in tap water with steel wool

before storage in the oellar were rotten wlum they were roBOved froa

stcrage ninetythree days later* So rotten eggs were ebserved in

olean eggs that ware washed in ̂  same way and stored with them

(Table XXII)*

Five hundred aovonty-six infertile egge produeed by Barred

Plymouth Seidcs wore used in studying the value of shell treatment in

the eonservaticm of quali^ When held at high toayoraturee* The egge

wore treated and held in a dameaway forced draft ineubator at a

teagjerature ef 99 to 100 degrees P* with a relativs humidity of 56

peromt* as slmted en page 22 end 23* Moisture loss* interior quality*

and yolk eelor were observed every fourth day* Tho oggs wore divided

into sin equal lots for study*

Ifoisturo loss was oaleulated irm 'tto total nasbor of oggs in
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^tMi liMntlMi%er on oAoh observation day* Interior quality end yolk

eolor wore obtained fron 2U eggs vhioli oore broken out erery fourth

day during the holding period*

The OTerage aoisture loss en the fourth day varied from 0*8

percent in oil treated# e|t;« (212 degrees P., 5 ) to ii»6 peroent

in water treated eggs (212 degrees P** 5 soo*), on the ei^th day varied

firen 2.0 peroent in oil treated lot (812 degrees P., 5 see.) to 8.0

pmroent in the water treated group (212 degrees ?.» 5 see.}, on the

twelfth day varied from 3*0 peroent in the oil treated eggs (212

degrees P.« 5 see.) to 11.2 peroent in the oontrel eggs, <« the adz*

teenth day varied from 5»8 peroent in oil treated eggs (232 degrees P..

3 seo. to 16.2 peroent in oontrol eggs.

The peroent moisture loss is glvra for each method of treat*

mant on the observation days in Table XXIII. It is supplomented with

Figure 3»

The eggs treated la water (212 degrees P., 5 see.) tended to

lose the greatest peroentage of B»isture up to the eighth day. After

that time, the oontrol eggs tended to lose the greatest peroentage

of moistiure. Boeever, the dlfferenoe was not over 0*9 peroent in the

oontr^ and water treated eggs during the last eight days of storage

and only 1.1 peroent during the first ei^t dsys (Table XXIXI.).

It was observed that the eggs treated in oil at 212 degrees F*

for 3 seeends lost a smaller peroentage of awisturo throuj^out ttio

experimmatal period than did any of the othmr eggs. The eggs treated

♦Oilf-Oom Oil| gravity 3h*3t viscosity S.B.V. 08 at 70®P., i|6 at
130*'P.» 3h ot 210 P. I pour point *5®?#} odorlossi olear-wator
white.
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ia oil lo«t a naailor paroaataga or thoii" origiaaX aaiatara duriag ttui

pariod thaa did tha ocmtrol ar aatar traatad groups irraapaotlTa of

tlia XwRgtli oi* tina la storaga*

Tha ooatrol agga and imtar traatad agga had lost as suoh aoistura

hy tha al^th day of storaga as had tha oil traatad ag^^s oa tha slx-

taaath day of storaga (Figura 3)»

Tha araraga iatarior quality of tha aggs held at high tasipara*

tures raagad froa 2*5$ ia tha oil treated lot (li|0. degrees 10 ioia«}

to 3*25 la tha aatMr treated group (212 dagraas P», 5 saot) an tha

fourth day of «hsarratioa« 2*90 ia the oil turaatad (II4O dagraas F«»

10 laizi*) to 3*95 la tha aontrol aggs on tha ai^th day of ohsarratifmy

frcBi 3.35 in tha oil traatad oggs (212 dagraas F., 5 ••0.) to 4»50 la

water traatad aggs (212 dagraas P., 5 oao#) oa tha tsalfth day of oh"

sarratioa, 3#35 in oil laraatod aggs (lijO dagraas P«» 10 nixu) to k»70

la aatar traatad aggs (212 dagraas F*« 5 sao*} on tha sixtaanth dqr

of ohsarmtiaa*

Tha ai^s uhioh raoaiaad tha hot oil treatEMuats tsndad to retain

their original interior quality hatter daring the period held at hi^

tasgKiraturaa than did tha aggs in tha oontrol lots or in lota traatad

hy Other methods (Table XXZII)* Tha eggs traatad In oil graded high

in Intwlor quality at tha and of the period than did tha agga In the

ottitrol lot or those treated in water (212 degrees F«t 5 see*} at the

si^th day of ehserration* The egga treated in water (ll^O degrees F»,

10 min«) retained their interior quality vqp te twelwe days of s-borage

as well as did tha oil treatad aggs at that period (Figure i4.}*
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Avarag* yolk oolo]!> of oggs hold at high tongMraturoa irariod

fvfn l6«0 in oontrol and oil treated egge (li40 degreee P*, 10 ain»)

im 16»9 la aater treated egi;! (212 degreee P., 5 ••«•) on the fourth

day, 16,0 in oil treated lote (212 degreee P», 5 see*) to 16#9 in the

oontxH> lot on tte ei^idi db^r, 16#5 in oil treated (room tee^)eratare)

to 16*9 in the eontrol group on the twelfth dey, 16«6 in the eontrol

end eater treated groiq> (II4O degreee P., 10 min. ) to I6.9 in eater

treated lot (212 degreee P*, 5 eeo« ) and oil treated eg^e (lliO degreee

P«, 10 Bdn«} on the eixteanth day* A laaTitmim Tariatiim of 0*9 in

yolk oolor wae ohaerred on the fourth and eij^tdi dayei it raried enly

0*1^ on the twelfth day and 0*5 on the eizteenth day of ohswratimi*

The arerage yolk color of all egge hold at hi^ teagperatvoree and

hrokon out en the fourth day ime l6*3l on the eigh^ day, 16*5i en the

twelfth dey, 16*7] and on the sixteenth day, 16#7« This ohaenration

indioated that yolk oolor gradually inoreasod to the twelfth day of

storage at hi^ tesqperature Ihen rooiained oonetant to the sixteenth diy*

WealciBEiing of tho ritelline neaahraae was obeorred at an oarlior

foriod in the oontrol and water treated eggs than in the eH 1»>eated

eggs* very few broken yolks wore obeorred through tho eighth day of

atoraga* The percentage of brokni yolks obaorred .«ore as follows 1

Pereent Broken Tolks Obserred
Treataaont itth day dtb day 12th dey l6th day
(S<miroi :—== ^ ^
IVater ll^ P*, 10 nin* 25*0 29*2 66*7
water 212 P*, 3 see* h»l 5Q»3 99*8
Oil rooa tenperature «">» 58,5 20*6
Oil lliO P*, 10 lain. 29*2 29*2
Oil 212 F*, 5 aeo* ■*»«* ■ o*.— ■ 33*3



TABLE mil

EPB^T OF TREATMEHT OH IHTERIOR QmUTT OP EGGS
HELD AT 100® F, AM) RBUTI7E HUMIDITY OF 56 PERCEHT

liathbd'
Troatod

Ave# ¥t*
Beg*

Average
Weight

AVX)mi}bi

Loss %
Ave# tollc
Color*

buir'tk Day

'Ave# Qual#
Score**

96 Eggs Wei^ied 2li. Eggs Broken Out

Control
Water 212°P# 5 Sec#
Water li|D°F# 10 Min#
Oil Roan Temp#
Oil 212°F# 5 sec.
Oil li|0°F» 10 ittn#

6j#5
»1

6l4#l
63.1
63 »5
62,9

6l#U
6l#0
62.1
61,9
62*8
61.9

2*5
ii«6
3.1
1»8
0#6
1#6

16#0
16.2
16.9
16.2
16.5
16.0

2.90
3»25
2.70
2.80

3*10
2#58

Eighth Day
72 Eggs Weighed 2it Eggs Broken Out

Control
Viator 212°P# 5 Seo#
water li^O°P. 10 Min#
Oil Roan Temp#
Oil 212°F# 5 Seo#
Oil ll^D'^P. 10 Itin#

58.6
58.1
59*2
60.7
61.9
61.1

7»k
6.1

7.2
3.6
2.0
2,6

16#9
16.3
16.7
16.7
16.6
16.0

3.95
3.^
3.30
3.30
3.10
2.90

Twelfth Day
2i8 Eggs weighed 2I4. Eggs Broken Out

Control
Water 212°f# 5 See#
Water lljO®?# 10 lOn#
Oil Room Temp#
Oil 212®p, 5 Soc.
Oil lljD®?. 10 Min#

56.1
56.6
56.9
59.2
61.6
60.4

11.2

10.9
10.6
5.3
3.0
3.9

16.9
16.8
16.8
16.5
16,8
16.6

4.140
4.50
3.56
3.90
3.35
3.50

SiBcteaath Day
24 Eggs weighed 24 Eggs Broken Out

Control
Water 212°F. 5 Seo.
Water 140°P. 10 Min.
Oil Roan Tsmp.
Oil 212®p, 5 Sec.
Oil 140°F# 10 Min.

52.5
53.4
54.2
58.2

57

16.2
15.5
15.3
7.5
5.3
7.4

16.6
16.9
16.6
16.8
16.7
16.9

4.60
4.70
4.20
3.70
5.60
3.35

• Ideiman-Ca -ver Yolk Color Rotor
*'^aaaagwaen Index Score
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Figure 3

Peroent^Moisture Loss of Bgg«
Held at 100 P. and Relative Hvnaidity

of 56 Percent

Control Oil 1]|0 F. 10 Min.

Water IJ4O p. 10 Min. Oil room temp.

Water 212 F. 5 Sec. Oil 212 F. 5 800.
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FIGURE 1+

Decrease in Quality of Eggs
Held at 100° F. Relative Hvnoidity 56 Percent

Control

Water liiD°Fo 10 Min.

Oil 1U0°F. 10 Min.

Water 212 F. 5 Sec.

o

X

Oil room tasnp.

Oil 212°F. 5 Sec.



SUMMARY

Zn this aatperimont 2850 9gg8« which were produced by Barred

Plystouth. RockSy New EaiapshireSf and 8« C* Whlbe LBghorns, were

examined for shell breaking strength, exterior quality, interior

quality, yolk color, shell color, and keeping quality in storage

after treatment with oil or water*

It was found that egg shape, sise, shell texture, and interior

quality were characteristics of the individual*

Shell color was a characteristic of the breed*

Yhere was a tendency for the highest quality eggs to be pro

duced during the month of May*

Eggs stored in a cooler retained their original quality bettor

■^*0 •SB* stored in a cellar or in a non-insulated room*

Oil treated eggs tended to retain their original quality better
in storage than eggs treated in water*

Barred Plymouth Rocks, receiving a ration containing 10 percent
alfalfa meal, produced eggs with darker colored yolks when given access
to Italian ryegrass pasture*

All the foreign materials and stains were not removed from the

soiled eggs by washing them with Soilax, Trend, or Vel*
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