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I iGttm

Tim problem of Infertility In the domestlo fowl hat

long been one of *naeh ccneez>n to the poultrymftn. In a well*

WMMmed floe'<, the percentage of fertile eggiB ftTeragos about

88 rer eent. rttls Is a diirect loss to the hatoherjman ae

veil as the poultry raiser, -very year in the United states

losses totaling millione of dollars ean be attributed to in-

fertile eggs. A nun^ber of possible eauses of infertility

have betm advaaeed by research vorirers and {amtetical

poaltrymen. One of the R<ost eomvnon eauses is probably the

failure of the male to mate or ineffective oAtings. Ihe

production of non-functional sp«r» by the male or of n<m*

functional eggs by the f©r«ale could also be contrl^^Jtlng

factors, mother possible cause may be the rendering of

the sFer!ip Iwpotent by the fluids of tl» oviduct.

Recent «ork with liieainals on sperw inoritiology and fer-

tility indicates that a dlz^ct relationship exists between

the two. It has been reported by s^oenoh and HoH (1853}

lOiat nen of good fertility do not have mcnre th^n BO per

cent abnormal spews hettde> and sterility is evident in reea

of over 25 per cent a&non-alities. According to llliams

and Savage (1927), abnoriTralities in the setnen of nozuml

bulls do not exe«ed 17» «^ciremtie and Hailllps (19^4} found
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normal rvtun not to oxhlblt ovor 15 per eont abnormal «pei>«

eato^oa* Th« 9tm9 vor'rers witit •tndlea of boar toBon<»

•tratod th<^t th« abnox^alltlea of fort11a boara rangad fron

62 to 104 par 1000 apormatosoa, whtla boara prodaelng 146 to

eOl abnormal itlaa pev lOCC ware found to be airing amlX

llttera containing sniBMlea and weak pigs* The work of

Phlllipa (1936) with bear aetsen indloated that high inei-

4enee of aimoraBalitiea in apor^ato^^oa waa aasooiated with

low fertility,

A teehnlque developed l»y BarrowB and Quinn (1935) aakM

it poaalble to eaaily obtain a«fii&al fluid from the male

fowl. The reaults i»peaented in the atud; hawe be«n nade

poaaible largely tisxroug^ thia new teehniqae* The probleai

relative to infertility waa ap|a>>oaelMd largely froei the

•tandpeint of a pern flmPiAielvcf eeneentration*

KetSied of (Attaining Smmi

The method of aeeuring aeinen reeently has been dea«

eribed by sari^ws and v^inn (1936). The flrat technique

uaedf v^ich later px>oved unaatiafaetory, eonaisted of

saaaaging the soft part of the abdoaen a few timea uuttil Uk

ejaeulatory reflex is aet up and the tail ia brou^t dam
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quleldy as in the case of satwral oopulatlon* In the last

•vmnt^ aanen l^at is avallabla viXl b« dapositad In a reeap*

ta«l«« fhia »«tho4 was ^laeaMad, atnce tha blrda required

prevloaa training and handling before eatiafaetory results

eould be obtained* and sernen was usually aecc panlckl with

feeal inatter*

fhe nethod used is a sligjbit modification of one secured

by personal eorrespondenee vith fMrz^oes. It conaists of one

operator holding t^e bird with the rigjht hend aleag the

Pil^t side of the body* The other operator then, with the

left hand tmd ^e fingezii oup^haped* strolres the back of

Hie bird a few tinfos* tne strotres being continued out to the

tail region. Xhis motion usually causes a slight ewarsion

of the vent region* at the end of the third or fourth

stroke* the left hand is lifted over the tail and, with the

index finger and t^«BBb« inward preasure is exerted on each

side of the vent« while at the san;e time ecmeiderable

yveesure is exerted just below the vent by the index finger

of the rii^t hand* Hm atiiealationa produce an aversion of

the rudir^entary eopulatory organ t and all available eemen ie

deposited. A few repetltione of relaxation and application

of the pressure with the fingers in place will sosetieee in-

ereaee the anount of seminal fluid secured* i emmon tea*



spocsi wka found to b« « •ry »att3f«ctopy r»eeptftcle fco*

eatehi»s th« semMn and tliis !• bold belov the v^t in th«

l«ft haad of tho on* holding the bird. Instead of lifting

^tm hand over the tall after stltmlatlon^ If the tismlb atid

forefln^r e .circles ti:xe base of the tall« pressure nay be

applied sueh as to produoe the desired effeet. Long flagers

ere sn aid in this isethod* Semen was ottalsed from sose

birds without the prellnilnary stlsalatloa, by oily applying

pressure as has be«i preTlously described* Too mueh pres-

sure should >^ct be exerted in eversloa of the vent region*

since one may rupture hlood vessels and cause l>leedlng« As

was heretofore lntl'?iated, no previous training of ttie bird

Is necessary for procurlyig ummn by the above described

Mthed. Oaring a visit to a local peeWng plant* three

operators secured samples of senen ttm dO Mies in two

hours' time, Not a single raale failed to respond to the

stisalations.

ftm eacjnlsioii of sensen is more or less pulsating ia

natural that is, the flow Is not regular, sotsetlmes the

sesR5Lnal fluid Is expelled fro??; the copulatory organ In a

saiall stress about the else of the lead In a eomson pencil*

with such force that the stream would be ecmtlnued for a

few Inches from the origin. The available seminal fluid at
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m slngl* •ti»al*ti(m la ppobably ti^at earpidd by th« vaa

<SUiferena and •pldid;fala • ?h« vaa d«farena each and in tba

aatall paplllaa which ara located in the upper wall of the

eleaoa* The papillae form what ia known aa the copulatory

eripUA oT the fowl*

lio l>re«d differences were obaevved mlUk Mgiftvd to tbe

•aae of ohtaining or the quantity of available a©r.en« ow-

ever, iiidividual dlffereneea were evld^it* &ewm could

u««ally be <>btalned frow -«t»jre and healthy tRales. \ «>1«

«hl(^ had bec4v Irept with fc^lea uaually would not reapond

with cmeh if any eer^en until he had been eegresated at leaat

84 hcura*

mitaining aerien from 2 to 4 tSifiee at different inter*

wal8 daily for a period of & weeire appeared to have no

detrineiital effects on the birds*

Method of Artifieial Inaemliuitioa

fbm aethod of artlfieial ineemlnaticm la that described

by Qainn and Burrows ( 1935) • This method consists of ex-

posing the vaginal orifice into the cloaca and Une direet

injection of sffinlnal fluid into this porticm of the oviduct*

In exposing the oviduct of the he&» the bird ia held against

the rl?rht side of tH« eper«tor*e body with the fingers of



the left hand under the breast and between the legs. The

left thumb Is then pressed against the surface of the ab-

domen below and to the left of the vent. The thumb and in-

dex finger of the right hand are slipped over each side of

the anal opening and with a slight force and pressing to-

tether as the downward movement ensues. Considerable pres-

sure is exerted by the thumb of the left hand. These simul-

taneous motions enable the orifice of the oviduct to be ex-

posed. The orifice appears on the left side of the vent.

With practice, the oviduct alone will become everted, leav-

ing the anal opening unexposed in the cloaca. If the

vaginal opening is not exposed at the first attempt, it

usually could not be accomplished, even by an experienced

operator. Prolonged handling of the bird seemed to set up

a condition inhibiting eversion. Hens were observed to vary

as to ease of everting the cloaca. Only one hen was found

in which the orifice of the oviduct could not be exposed.

No breed differences were observed to exist. The position

of the egg in the oviduct seemed to have no influence on the

technique and non-laying hens failed to respond.

In the actual insemination of a hen, a pipette with a

slightly curved distal and was found to be the most satis-

factory type for introducing the semen into the oviduct.

After eversion, the vaginal orifice is kept exposed by the



o«atizmed pressure of the Iwnde uiitll the pipette ie intro-

dueed* after t^lok tue jreasure 1« roIeAMd «Gkd i^tr«etl<m

of the eloAee perrltted*

2he "piitmit^ le ianerted fron eme^wiif Inoit te one Ine^s^

Irj ti^e o«*nlr?g m^i, if the sarlrjal flttld ! die-

eiwrged rather slowly, tiiere »«7 l>e no visible evideaee of

eer.en at the vaginal opening after the pipette is witMravn.

mra^oently* aese mmj be foroed out into the eleaea*

Vethod of &p9m Conoentration Stadias

A teohnique relative to this proeedore is at its beet

fliibjeot to eonsidttpable error. An sttertpt was nade to use a

liaeaioeyteaeter* fhis device was unsatisfactory because of

the inaeearaey of the count resulting from the small sise of

the spermatoisoa* ill of the spermatosoa could not be seen

in a single focus and refocuslz^g was a souree of error,

fltttt (1920) used the haemoeytonateir without isentioning this

difficulty* ^ atteaipt wae made to cov^^a tm spem ocm*

•entr-'tioa in « <Mj»*»8lder«Me utrwNsr of ?*nles, 9?id the sam-

ples of sonen were so tairen that some !aeasopo»ent could be

jpade of the sperm concentration in a unit of seminal fluid.

Two saieples from eaeh nale were taieoa at two-^day intervals*

fho toiion was well mixed before sampling by eonsiderable

agitation. The pipette used was a .2 co. one callibrated in
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KllXlnietert • 'Smmntj cubie mllllnfetepti of mmmn w«re tiHm«<»

twred to • MMll glass vial* To this was mMmA 200 cu«

of a 5 per eont solution of rose b«sfal« itie rose bengal

•tain was prepax^ed the additi<m of 95 per cent Hingers

(for birds) soluticm. It was found that a hig^ eoneentraticB

of stain proTonts an erec distribution of spensstocoa on the

slides* The stain and Mmm were thorcmghly seized by

forcing air into the solution throu^ the pipette* Tmi

cubic nillirrwters of the diluted eenea were tnnsfex^red in

the fonn of a drop and placed near th9 end of a slide* Th»

end of another slide was placed on this drop and pushed

across the length of the first slide* Capillazr attraction

caused the fluid to distribute itself evenly between the two

slides* The operation was repeated* beginning at the «mI

opposite that upon which the drop was placed* The ease

i^ratiOT was repeated in an effort to get an even distribu*

tion of the acnien* The slides were then passed over a gas

flame a few tires* The taking of two different samplee

frots the same male, plus a thorou^ mixing of the stain and

•saiinal fluid* together with an atte?r>pt to secure an even

distribution of the fluid ever four slides were believed to

give a fairly depMdable basis for comparison of sperm con*

eentration In the seminal fluid of differeot tsales*

In order to ^provide a standard for counting spers over



• tmlform ftJPM of the slide^ a a lotted eftrdbmrd disc vas

used in the eye piece to redioee the field to a width of 0.18

mllll^neter. A awehanleal staee «aa uaed to draw an area 1b

the silddle of the slide across the field of vision. The

•peroatosean tee«ds visible in the 0«18 irlllimeter strip ex*

tending across the slide were counted for detennlnlng the

relative sper?^ concentration in the ssnen* The ocular used

was a 12.^ and the high, dry objective tsae m9Q* In order

to jn^event s pers<msil ulas in the counting* slides were

talren at rantl^ff from the slide box*

Jn nost cases » the spomatozoa were not badly olurapedy

althou<?h this eas probably one of the greatest sourees of

error in sperm counts* 'l!he nsthod of fixation did not re*

suit in a good pE»eservetion of the form of spematozoa* bat

this eas not necessary* since accurate identification only

wee desired*

Method of SporrT! -orj^ology Studies

Xn order to nake studios of the rnorphology of the

epersHitosoa in relation to fertility, it was neeeesary to

utilise a tec^lque whereby a dependable and rapid fixation

was eeoured. The following nethod was adopted after t^lng

out a nufflt>er of different ones:

A email quantity of seciSKi warying fron .1 to •22 oe«



WAS plaoed on the slide* This «&• diluted with RIaflem

solution (for birds) to the extent of at least 3 to !• Tbe

slide was placed in osnio acid vapors for about one and

one«half hours* Tht» method of fixation ee«sed to be t)m

sest eatisfaetorji hoeever, occasional ererfixatlon re-

sulted in rapturing the sperrt heads* After fixatio:!* th»

following procedure by '^c'tenxle (perscmal correspondence)

was nsed in stainIngt

!• Clear vlth 1 per e«it ehlorasene for 10 rninutes*

8* Sash in distilled water*

S« Stain with earbol fUchsin (9 parts of 5 per emt

yiwnel and 1 part fuchaln)*

4« lash in tap water*

§• Dry and corer*

All Borp^ologj studies were auide using the oil iisner-

sion lens*

moGRinKm of morsai. spsmiATOsoA

Htm normal eperMtosoan is oharaeterised by a typi*

eally long cylindrical, moderately pointed head, and a lor«

lash-liire tail. As was fouxid by Adamstone and Card (1934)

the posterior end of the head merges alnost imperceptibly

Into a long tapering tall* There is eeeraingly no line or

point of desareetlon between the head and tail* In studlee



hj idamstono and Cardp th« head was described as posaessing

• eonewhat ZKteuz^ved aerosome* From staining testa with a

dllutlOT of wwie bengal st^in* as was previously described,

the head appeared to be ooBiweed of three distinct re'-tona,

the aorosooe talcing a dark stain, as well as about an e<]iual

length Joining the tail, while the major part of tho head

was only slightly stfilned. Chiyer (1900) mentions th^t the

head proper contains a series of -very csinute, highly re-

fractlie bo^lles arranged like a string of beads along its

entire length* The recent work of Ad«»etone and Cartl (1934)

substantiates this observation*

According to Payne (1914) the tall measures froi? 12 to

15 times the length of the body* The figures of . arren and

Kilpatrlck (1^29) also show about the saise proportionate

length* For a large nmber of weaeurereents , the length of

the head of the spansatosoft ranged frcn •017& to .0210

nilltnteters* t^lch is approximately one-fifth the length of

the tall* Tto entire length of the speraatozoa was found to

vary from .0875 to .Oges irilllnetors* The photomiorograpli,

Pi^are 1, shows this relationship to exist*

The wov««ent of spepwatotoa is facilitated through the

coordination of its parts. In the Tnorr^oloffleal sttidlos, a

xnertMV of soermatosoa appeared to have been fixed In motion*

That is, the tail was bent in a series of wave-like Bsotions.



Figures 1 and 2.



Explanation of Figure 1

Spematosoa froir a mle giving normal
fertility.

Explanation of Figure 2

Spomatosoa from a sterile male.





tn m few instanees, the h»9A was fixed In scmewhat the eiaM

m»m«r, but to a lesser degree* The latter condition pexH>

liape would Indicate that the heed also poeeeeees the power

of vave^lUce neiWRents to aid in the ntl^^tlon throa^ the

oviduct*

Hhe ejaculate trtm a normal male ie eharaeterlatieallj

ehallcy «hite in color* fhe dried fluid on a glass axhitlte

a erTstitlline ap;)earsuiee« 7bm ejaotilate (XehUcav^ay 1930)

is odorlees mad alkaline to phenolphtbaleln and litnius*

Bnsm or sisam mnassim

Ifo ta*eYiotte work, the eeR>en for eementratlon study

lUM been secured either by Interception at eopalaticsi or bj

a reooTery of the sei«inal fluid frojs the eloaeal region*

The latter "-et'^od, as has been ueed by Payne (1014}, and

Craft r c-'lroy and renquite (1926), is sobjeet to some in*

aoouraoy due to the dilution of se^nen by fluid in the cloaca*

Payne found the density of spens suspension in the eemen of

ft diffsrsnt cocks to range frow 1,920,000 to 5,470,COO per

cubie aillim.eter with an av«««8e of 2»2;^d,000* Craft,

^^c^'lroy and Penquite noted a count range fren S,000 to

4,000,(K)0 per cubic millireeter* Uutt (1^9), In a concen-

tration study of eemen froia 10 birds, observed an average

eount froa 825,000 to 7,328,500 with an STerage of 3,998,842



p9» cable T!illllTO«t«r« Xchiiram (1950) obaarrsd a count

range of from 11S»000 to 437,600 pep cubic milltmatar*

In this atudy* 4 counts made tron each of 38

Ml«s* Th« isalaa had been isolated froa females for at

leaet 2 days and in raoat cases for a oonaldexHibly XenfMr

period* Ihe males «ez>e kept in individual batteriec while

being studied* The counts were considered as the mmber

of epem! seen throu^ the rectangular disc as the slide wee

passed under the lens* To convert the count in eperm per

cubic fflilll«Reter, the factor 930 is mltiplied by the aver*

ege count* The deriraticwi of this factor consisted in

dividing the length of the slide In milllRteters, which Is

76*2, by .IS aiillimeters, the width of the strip covered in

counting. This result, which is 423» is divided by the

ttsount of aer^en spread on one slide, or .45456 cu. rm,, and

tlM quotient represents the f2»aetioii«l part (1/930) of a

eabio ailllfsetor of se^^en utilised in aatrlng the count* The

MMunt of eenen need for dilution with 200 cu* mn* of

Hinger*s solution was 20 cu. bbs* Since 10 eu« »• of the

solution of suspended speni» or .OC^O cu* am* of pure eer.en,

was spread evenly on the two slides, then on one slide there

would be half that asoontt or •4545 eu* vm»

Table 1, giving the average counts from aanples of

eenen, shows a considerable variation in concentration for



T«bl« 1# Awp«g« eoonta for 69 ffi>l«a of the rmmimr ©f
•peyiB In an area mlQ tm* wide extend«

Ing aei*o«s « allcie

Mle No* , Brooa

,

icount:
A J

Count:
B t

M«le No*i Breed
t 4 i B

396 : **1 ; 1018: 572: 135CB? :. 1

*
X •

«667 : 1 J 612: 341: lo31' : 1 * IP . 141

946 : 3 :! 121: 139: 1323 : 1 ' xm • 71 7

t 3 :' 686! 409: 1271T^ : 1 •
•

: 1 i 315: 543: 1<;46 : 3 t• 1 AO*AwW •

1:;;13 : 3 i 3G5: 255: 1^2 T- : 1 •
• «wv • 180

1222 1 ! 60: 193: 356 : 1 •
• WW ' •

1240 t 1 i
' 1274: 520: 933 t 3 •

I

1264 : 1 : 55: 534: ^03 : 1 * ooo • O4SO

1278M : 3 i1 931 420: 562 : 3 • O 'wS AY H

127filf t 1 1t 53d: 6771 627 : 1 OKJO 5 OeO
1299» t 1 .! 3;i0i 331 650 I 1 •

*
/i''iA •06>4 •

1321M t 1 J
> 625: 1169: o773 i 3 • KAA *o%i

«

1 ooA

ms^ t 1 Ji 385!" 8431 5514 : 1 *
con m OvO

«13S2H t 3 i( 401

!

1301. 6613 t 1 • Iwo: 1010
n391M : 3 ]! 673: 1695!• 6400 : 1 • o«o: 014
1762 : 3 !i 3371 9301• 6288 : 2 Ivl t 0%9
1722 : 3 ]t 149: 13221I 4369 : 1 X

OHO •voa I 00*
1781 t 3 ;! 767!\ 6331t 3825 : 1 1

: 1 ! 302:' 7941! «1376?^ : 1 : fZlt 343
«2QQ0 : 1 !i 382: 27Si. 1381?? t 1 s 67: 160
*30S8 : 1 1t 2781I 4371! 1393*' '

1 2 103: 428
3818 : 1 ! 2aii 19301t ^»1402l^' ! 1 216: 110
3511 ! 3 ): 349!! 3721' 2613 1! 1 452: 119
•1374M : 4 .! 1621' 3761t 2714 : 3 103: 219
«1364» } 4 I 408:t 904!1 3646 '

: 3 1132 J 95
•136^ i 4 !( 404)( 556! 4051 t 7 1835: 788
13621' : 1 \t 148: 1041: 4507 ! 1 312: 531
4971 : 1 s 1353: 3851! 4971SS : 1 638: 2162
S249 J 1 : 852" 62i• 1368 .: 1 272: 384
1377K : 1 !

' 385: 7281( «1369M ! 1 302: 424
67876 : 3 :t 761 13: »32549l^ : 2 139: 636
«3960 : 3 1

' 159: 338:. 1736 ! 1 351: 666
1231?: i 1 :E 85: 186!1 nssdK : 3 635: 355

«1406^ 2 :: 654! 6331 t s

^ftl«s that wer« tasted for fertility
*«1 • crosebredf 2 • ^vhlte Les^orat 3 - Shod* Island

ii*dt 4 • White Wyandotte
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different aiAles a» vtvlation in the different counts

tram the mmsm isele* This Taz^atlcm imj b# attributed to tbe

ea^mnt of aetual eeraiaal fluid secreted with tbe aperfliatMO^

the inaoeuraey of the technique, or evsn the actual varla*

tion ttt the m4le* It appears that within mther wide Units

fertility is not associated with density of sperm sviepen*

sion* Those nttobers preceded tiy an asterfsk- were tested end

found to give good fertility* l%itt (1929), in a earefal

study of this factor, found that spers ettspensim ranging

froBi ttBSt990 p»r euhie «llll7?!eter to nine tlmee that figure

has no relation to fertility* v«alton (19S7) found that,

with rabbits, a sperm suspension of less than 1,000,000 in

3 oe* resulted in reduced fertility and, that below 10,000

in 3 CO*, fertility did not occur*

fhn mm» of the average cotmts of 69 male* was 541*

1!be results were analyzed on the basis of the month of tak*

ing the eaisple. ?he seen of 30 cooints taken from IS tsales

in February was 406f &2 counts taken frow 41 scales In Kareh

was ^S7; 20 counts taken froBt 10 isales in April was 729;

6 counts taken fron 3 «sales in May was 330* These results

eaggeet that fiareh and April are the isonthe of greater con-

eentratloa of sperm in the se»lnal fluid. However, the

amount of available essHm was not recorded*



snm raraox^ is selaticr to stihilitt n mau»

In this phas« of tho problwr, an attempt w«« aail* to

d«termln« the lnflu«no« of »p9m abnormalItlea on fertility*

It has bees d«non»trated that epei^ abnornialltles and low

fertility hare been aasoelated In the rem, ball, boar and

man* Semen aaisples from 86 malea were studied* The exasiln*

at 1cm period extended from January to Ifay* Two alldea were

sMide fr^ the eeraen of eaeh jsiale* A mnber of different

ereae over the elides were examined* Ko seasonal Influences

irare noted, and no consistent differences In morphology of

spermatozoa of young and older males were found* In the

eases studied, norseel fertility was secured In the males

which averaged from 4 to 8 abnormal spermatesee per ICX).

Perhape the question 'ray be raised as to what pereentage of

the observed abnormalities. If any. Is due to the fixation

procedure* However, due to the types of abnormalities ob-

served. It ee«»ed safe to aseume tiiat these conditions were

not caused by fixation technique* Various ssnples of semen

taicea from the earn mele en dlffenrat days were very uniform

as to the percentages of abnormalities* The main tyres of

abiMMpmalltles observed were those foxmd In the sperm head*

It thue appears, and Is quite reus or^atie to assuire, that

the normality of the eperm head will Indicate the degree of
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9»t«ntlal fortuity. It also was domonstratod in atn tof

HMMh and Holt (1933), In the boll llH&vm and Savaf*

(19«7)« aad in tho na by MoXaaslo (ri34} that tha eendltlon

of tho «pa» iMad 1» tha neat Inpos^ant oz'itorlon in judging

tha raproduotiva potentialitiaa of imi0nm In tha aaman of

norwal fartlllfcy aales, tha chief typoa of abnorrralitiea

appaarad to ba taillaaa haada« eoilad taila* and bltmt haada*

Tha moat striking caaa of Infartlllty waa found in a

crossbred ssala «hieh» in natural mating, had giran only ana

fertile egg is 30, front 6 fatnalea and» with tha artificial

inaaninatiott Mtliod* no fertile agga out of 26 » fron 3

different hens. Tha artificial inseminationa vara Mda

OTar? other day* Other 'sales ware tasted at tha aama tina

aad fertility ranging from 70 to 90 par cent waa aaeurad* A

n^orphologieal study of this !nale*8 sperisatozoa raraalad

aharaetaristia abnonBallties* Tha bird waa in good aandi*

tiea at all titras. His ejaeul ite waa invariably of a aami*

ehallry color and watery eossisteney. Tha abnormal 1tie a of

tha aparmatozoa are listed as follows in tha order of de*

araaaing incidence:

1. Head bent in form of loop*

£• Sxtr«ea olumping*

3* Sltint heads*

4* Short and broken haada*



5* Ceiled taila.

0« Svolllng at base of bead*

7* SiMUPp eoaatrietlon between he«l and tall*

8* Bead bent In a "C* ahape*

9 m anall i?nH!atiire apei^^a*

10* Broken tails*

In the pbot«Klorography irtileh tSaamm a field of tSm

mpmem complex of thie mele» one ean dlstinctl7 eee the est*

%mm e1|.«aipi&g of the apematoaoa and eeveral types of ab*

nontalltles* Si|^te«a seminal observations of this male

vere aadt OTsr a period of 4 months and each exaniaatlcm re<«

^reeled the eonsistent abnormalities* Twelve sper??; concen*

tratlon eoants were «ade of this male* The average of 12

eoonts was 113 per strip or 105,090 per eubie tnilllmster*

This Is a cotsparatlvely lew average and, slnoe t^ese speni

abnoz*rf^allties are estimated to range from 80 to 25 per cent

of the total, there woald exist considerably fewer funotlcm*

ing sperr^atosea as ooapared to a norml «ale of the same

eoneentratlOT • Trott these observations, it would appear

that in this case of storility, low ccmeentration is aeeom*

panled by a high peroentage of sperm abnormalities*

Sinee the eoneenti%ti<m tjpom m wm'^tMlky ejaculate was

fmmd invariably to run quite low. It is suggested that an

asseeiation also exists between non*chalky ejaeulatee and a
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Butt (1929) showed* with eleven cooks • thftt within

quite wide limits, fertility of the male is not correlated

upon si»e of teetea. Hutt alao cited the instance of low

fertility tM eeueed hy e mild olo^citis of the male*

Wy«ttdottee have l<mg becm regarded 1^ poaltrmen as a

low fertility breed* From a series of observations of yan

dotte mtings, it sippeared that approxinately 20 per cent

were ineffeotivet -latoral mating produced, in this pen»

a fertility percentage from 30 to 70 per eent* These sctalee

when artificially tested, produced a fertility percentage

ranging from 74 to 100* The Insen^lnation test from oae of

the males pro<jKiced 14 fertile out of 15 egg^, another 8 out

of 11 and the third irale only two egge were nrodticed, b'lt

both were fertile. oth the breeding p«n nrntls^gs and the

artificial Inse^^ination tests were studied during rather

ee-vere weather in Januax>y and Februax^. Spem eoncentra*

tion counts of the lyeadotte malea aveva|^ 518, which is

slightly above th* mean of all tsales studied, £xa»ination

of the spennatoxoa from iSyandotte malee did not reveal any

abnormal conditions* The cause of low fertility in syan-

dottea rray be the reeult of excessive fluff developfnent on

the ebdosiien» At least the studies on eperss morphology, eon

eentraticnei and artificial insemination indicated that the

senen was entirely norrnal.



Anot>i«r e«t« of Infertility ««• found In • jmi natlBg

of ^lilto X<«ig^oms« The malo g^TO a SO por e«H3t fertility

with artificial inaeriinatlon teste and* at a later date»

produced food fertility with natural eiatinga* This ^nale vas

only in fair condition daring the first sating and ineemina*

tion tests* Xhis mijg^t Indicate the cause of the low ster-

ility in the natural nating as due to a failure to sitate*

Another case of periodical sterility was that observed in a

crossbred ;!iatlng« The eonoentraticm of spen^ato^oa as well

as aorj^ology wte norsial. this inale» i^en plaeed baek in

the pen about two weeks later, produeed good fertility

«

It appears that sterility In the male is sometimea per-

iodieal. Other possible causes of sterility night be dea*

oribed as too frequent matingSt pathological condition of

the reproductive organs » and lack of aiating instinct.

It ia a possibility that the fenale is raapensible, la

aoBW cases, for infertility of agga* ^s waa heretofore inen-

tioned, the lack of isatlng instinct on the part of the

fasHile, the peasession of extex*nal characteristics such aa

excessive fluff, the m»pulsion of eertaia BUilea, and the

MaAarlag of the aparMtMoa nrni^funetional throu^^ secre-

tions in the genital tract loight ba aontrtlMtittg faetora of
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low fertility. ljm»m tknA Card (lOaO) point out th« indiviA*

uality of Hon* mm boir.g tho prtmm faetor In detensining th»

fertility of e|K» « flock»

i!l.n(!haug^ (1932), la an examination of 582 Individual

Katinga of ^ito Vyandottos* found that if the females

grouped according to their percentage fertility, 54 per eent

•how fertllitiea over 85 per eentfr vhile 10 per eent are

under 5 per omt mn6 the remainder (35 per eent) vary froa 5

per cent to 85 per cent. Thit wight be interpreted, at leaat

in thmmm eaeea, that th« gen«^al lover fertility of Tryan-

dot tee is caused by very low fertility of a few fciralea.

In the spring of 193:j, oo. the Saneae state College

Pottltry Farr, 21 feralee were found that, fron natural

eatings, had given low or no fertility. These femalea had

b«en kept in mating where othmr feraales had givm good fer-

tility, indicating that the mle was not at fault. Table 8

gives the detail results from theae hens in natural stating

and artificial inseainatimi tests. As oan be seen from the

tablet when artificially inse^Finated^ 15 out of the 21 gave

a high percentage of fertility. They were insoninated in

irost eases with semen from the same sntle to «hlch they px»e»

vlously had b««a Mted, or at least with one of proved fer*

tillty. Four of the hens gave fertility ro2*eenta|^s from 5

to 30, whieh trtis about the eane as eeeured in natural
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witings* I5» 3f«»alnlng two fertialea, which were both <hlt«

2^g)tiom«» g«v« la natural mating* fertility pareaatagaa of

d and 13 por cent, and »h«a artificial Inaoaljaatlo© wa«

ut«a, producod no fortuity. It appoared that thoao fomalM

prodiieod ogg* whleh eoald not bo fortlllsod* Thoao hens

wont Ottt of croduotton after laying « and 11 ogga» rospoot«

Ivoly*

During tho laat half of the artlflelal inaewlnation

testa of *ient 3761, 3783 and 3700, a flhodo Island Rod raalo

was sttbstltuted for the ^shlto Lec^om. There was no change

of fertility In hens 3760 and 3723, hot In the ease of 3761

the fertility rose from 21 p«p cent to 90 per cent. Tho

result* frow hon 3761 esi^et that one jBale'a sperr! nay tauh

tlon whore another apparently nonital sale** sporaj have falM

to do so«

Another very interesting inst&nee was that observed in

m &ode Island ned hen which, in natural mating, pkf no

fertile eggs out of 26 and with artif loial inseninatlcm pro-

duoi^ a fertility percwata^ of 86« Slneo this hen poosess-

od a drooped tail. It is assumed that the deforssity inter*

fered with effective copulation.

In a number of instancoa, natural matings g*vo either

no or extremely low fertility and with artificial inaeifiina*

tliffln the fertility ranged fror? 76 to 91 pereent. Thle



woald Indicate «lth«r a Uck of awting ln»tln«t or a failure

to leato aueeetsfully, aa thA eaoaea of Infertility*

It is alao possible that eases of sapposedly Infertile

egg production were caused by very early ee^ryonic c^ortallty

which could not be detected without «nlcro8copie aid. The

chance of a letbal character appearing la the fonsatlCHa of

the gaaetee eannot be ignored*

It has been suggested that seleetive fertlllzatlcHi

occurs* the admntage being in the eass of spem n>eetlng

eggs from mates of his own breed* Crew (1926)* in a study

of this ppoblea uelng a Leghoim male and a sornevhat Inactive

Bedeap !sale« observed that the najorlty of the chicks iwre

sired by the Le^om Riale* The 2 tt^ales were used on g

X>e|^m fe^^ales during alternate half days* This work*

however, is not conclusive, due to the sisall number of

fe»sles» the extreme differences in vigor of the sales, and

tSm unreliability of natural copulation* Curtis and Lambert

(1923) noted with comparatively neeger data from :ihode Is*

land Red and Plynottth Reek birds a slight indication of

seleetive fertilisation* All tests heretofore reported

were made through the use of natural matlags* The chief

difficulty arises fron preferential mtlag* which eannot be
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e<mtrolled in the use of this method* fhe d«v»le|neat of

tiM method of artificial insemination provided a more eauiot

technique for the study of eo!»i»titiTe essem action.

In this etudy, 10 Rhode lelend Ked and 10 Ahlte teghom

fepalee were used*. The tmo »iilee» i^leb were ell^tly over

one year of age, were both n«Pieal and vigoroue repreeenta-

tivee of the breed* The aperen eoneentratlcsi eount resulting

frart samples taken Trcm the ^hite Leghorn stale averaged 811

while the Bwde Islaad Bed niale avera^ 508* All birds

were kept In Individual laying batteries throu^oat tlie ex»

perliB«at* The feiBalea were inseminated at intervals varying

from daily, every other day, and every two or three days*

Che purpose of varying thm interval between ineminatlon waa

to determine approximately the length of interval th^iit would

give the highest fei^tility* The hens were arbitrarily di-

vided into three series, each series obtaining three hmM

of eaoh breed* The Inseminaticms were soneNfhat irregular

the first half of the study, while during the last half, two

e«ries or IS birds were Inseminated daily*

The average ejaculate trcm each ntale at one tine was

appreoelsately .6 ee« A .2 ee* pipette was used in treasuring

and transferring eesMm from Ifiie apo<»i to a «i<9l11 glass vial*

Tbi§ seminal fluid from the ^o males was transferred alter*

nately as long as e^al asMmnts renained* The seinMi of the



lAg^om and Hhodo Island Hed mole vaa thoroaghly mixed by

forcing air tiiroun^ th« pipette, aach female thua received

apprexlamtely mZ oc. of the mixture* A mlcroaoople wuBtoa*

tlon of the vixed eemlnal fluids did not repeal any abnor*

nalitlee that Bigbt be incurred in wslatlng.

The egge mmf hatched in individual pedigree bage* The

sire IdentifleaticMn of the chicks was determined by the fae*

tor Interaction of red and dominant white and early and late

feathering of the ehieka. The results siasirRarised in Table 5

elearly indieate the preponderance of ehlelea sired by the

ihlte L»i^aom vale, ^s was indicated heretofore* the dea*

slty of t'tm sperTnatozoa fron the White X^^om raale average

811« vhile the Rhode Island ML male a<v«raged 503. If thm

ehanesBof fertilisation were correeti^» taking into consid-

eration the eonccmtratlon differences^ there would still re*

iBsin ma unaccounted for ppeponderanee of Leghorn B»le off-

spring. Since over 85 per cent of the chicks were sired by

the ^hite Leghorn, it is suggestive of a higher activity of

epensatosoa of this saale*

Tike fact that 88 per cent of the chicks frc^i the Bliode

Islend Bed femiles and &5 per cent of the ehlcira free White

Leghorn females were sired by the Le0M»m mile would indi-

eate that selective fertilisation did not occur*



Results of oompetltlTO apom stadlos

iCiilcKs sirea by:
:h« L^Rhom rr.ale:

;:ilckB sired by: Dead ij fortlies
R* I. Hod iB«lesombr;/08:

B. I. R«d
1515 IS ft 8 2
1476 2
1351 ft ft 8
15ia u 4 ft

1442 u S 3 8
1432 ft •
144S u 8 ft

' <a
1464 It 1 2
1454

•
X fSV 9 3

1641 3

aoWW 11 ftl 18

332S 9 ft ft X
3009 4 It
2068 ft ft ft

3347 9 4 1
3336 t ft U 8
3344 f 1 ft 1
3356 8 6
3386 ft 1 13 3
3303 1 17
3364 -2 JO JD

Total 48 10 68 30

TOTAL 128 21 79 4ft
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Mm or KALs n mufrim to f£r?ilxtt

It h«« usually b««n yaoBMMMid»d tMt gmmrlng eoeirAi^Ia

b« ••parated froin the pullets quite o«rly» as well as to bs

Isolated Tram tiM laying floe!?* fhe purpose of this recott*

w<ndatim, sni«ng other things* is to instups infertile sggs*

An sxamination of the literature reveals no critical studies

on ths apparoxlraats ago at which cockerels are eapable of fer*

tilislag aggs* Phillips (1935 J » in studies with young Here*

ford bulls* found that tisa tastes of this aatnal produeed

sperraatoxoa betwaan S6 and SS waeks of age*

Yhia ps^lsn was approached by attempting to obtain

•aninal fluid from the Le^om cockerels at as early an aga

aa possible* Froci only one eoekerel, out of approximately

50 cockerels exmln^A^ could seninal fluid be obtained at 8

weeks of age* The ejaculate of this cockerel was of about

ons«telf norcMl as fudged by c lor and viscosity* A micro-

aaopieal ezmlnatlcm jpevealad a very low eoneentznttion aa

well as a htffii percentage of abnorrnal sperciatosoa* This

cockerel showed sonevbat precocious sazual dewelopnsnt aa

avidanead by the ccrnh and plonaga*

Inaeesination tests with this eookarel on white Ls^&om

hans begliming at the 8 weeks* age did not result in sny

fertility until 9*5 weeks of age* Three other Vhita Leghom
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©ockepela wop« tested, but no feptlllty t*)talnoa tvoa

th% e3«ettlat« ap to 11 wo«k« of ago, SuceooolTe oo-ron

plot from thU coekorol approachod nmallty and, at tho

olovonth wk of ago, •mm obtalood waa normal In all Isl*

bio jpoapoeta.

Bmun WM aocurod from othop iSMto I^gjmom eoekerola,

tooginnlng usually at about 9,6 weokt of age. In woat oaaoa,

nowjallty waa roaoM by at laaat IS to 14 wooka of ago.

Tho ooncontpatlon count of aoffion frorc 12 «ook« old eoekorola

ahovod a aoraal donalty of aponn aoaponalon aa ooispapod to

watura cocka. Two oloven-waoka old coekwola woro placed In

a pen with 4 hens to observe aatlng. It appeared that all

early attewpta of the eoekepela to T.ate were futile, How-

ever, 3 out of « egge laid daring the thirteenth eeek were

fertile. Ihia would Indicate that Le^om coekerola begin

to reaeh norsal reproduetlve ability at 12 weeks of age.

It ia usually found by poultryraen and breedera that

fertility of the wale decreaeea with age, eapeelally after

tha aeeond year. Practical experience hae often dnsonstra-

ted that the uae of old malea reaults in low fertility.

Jiill (193S) demonstrated that White Leghorns aad Rhode Is-

land Hed eoekerele were higiher in fertility in every case

than cocks. Howe-rer, the results were not sigjiifleant aa a

whole in Vhite I^ighom comparisons, but were In the case of



tm BkntOm UlmA Bed* In th& study of density of span

pension » eoek blPds, two yeera of age or older, compered

ery fSTorably with younger coek birds. No noticeable dif-

ferences wore found In a comparison of the spew morphology

•s well as the ansount, viscosity, and color of the ejaculate

of one and two year old eoo«rs. If It Is true that old cocks

glwe significantly lower fertility than young coeke, then

ferliape it would be justifiable to consider the difference

tee either to the physiological inefficiency Of the sperm«

atesea or to the failure to nate* or ineffeetire natlngs*

It has been shown by Hutt (1S29) that spenatosoa

eounts following sexual activity wox»s reduced. I^ls (ISllj^

in studies with the stallion* observed also a inH>gressive

decrease in the saeoat of semmi and number of sperratosoa

following suooesslve services. Penquite, Craft and Thompson

<1930) Showed that there was a tendency for the eoneentre*

tion of sper^ to be reduced following successive matings.

In this study, two Hhode Island Red and two ^^hite Leg*

horn eoeks were used. All the blrde were slightly over one

year old and in good condition. The birds were stlsmlated

at hourly intervals, beginning at a o'clock in the inoming

end continuing until 6 o'clock in the evening. All the



airttilable w*s tauten from the bird at on© ttT»«. Con-

««atratlcn eotmt* w€mp« wide ewir two hours. a» it n«t«d ia

WbJ* 4, th» tnoant of ejaculate fro« Le^iom isale 933 i»

comparatlTely •raelX. Itm mly eacjaanation offered for Tmrl-

etlon 1« tliat thie male bad not been used for ineeatnetlon

»ork previously, while the other three males had been used

ae gaeh ttp to two weeks before the test* Thm first two

ejaculates from all the males were normal exoept the seecsid

ejaeulate from Ho* 933 isale* which was considerably leas

isoous* All aawples of se-'on as Indicated above w«i«e estl*

stated to be frora 60 to 80 per cent noroal in vlacosity* The

saiee method of sperm eoonting was used as in the previous

eonoentration studies. Thew» re«uLlts seem to indicate that

froBi hourly stiBiaalti<»is there is a progTMsive decrease in

amonnt of ejaculate, \yat not such a oonslstwit or comparable

deerwuie in the amount of sperm in suspens ion*

In worlt on artificial Inseminatioa with males No. 1034

and Wo. 1404 prior to this study, it ms found that three se»

mtn sanfples of normal viscosity ranging in volurse from .4 to

•6 ce. each could be secured at morning, noon, and evening.

OTRATIOH OF PSfiTIim

This i^oblen haa be«a investigated by a larfs umber of

workers in the ease of natural matings. Curtis and Lanbert
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(3.928) tfbmarrmd that tb« imm (Juration of fertility ww

about 11 days vlth 21 day* a« the l<mgeat duration. Other

vorlrera report period* varying front 5 to 19 days* Doom

tl327} obtained one fertile e^ 30 daye after the rnnoiral

of the rsale* Jull 11930} eonclttded that reaaenably good

fertility may be expeeted for about 2 weelca after the re«

moval of tilt mile tron the fleek*

the reealt* of using the artificial inseuilnatloa

nethed shoved a duration of fertility rangtag fron 6 to 18

deye* Thie ««a baeed upon the tlaie of the last Insemlna-

tioR* The enount of ejaeulate varies fre» «2 ee. to .6 c<ai»

vlth eaoh Insemination* XneemlnatlonB vera ppaetloed about

•very other day*

A reeently developed iMthod of obtaining seeslnal

fluid frons the sale bird and artificial Ineemlnaticm of Use

feoale i^ve very satisfactory results. Artificial Insemin-

ation of fetaales every other day with .2 cc« of seinen vUl

ppodaee good fertility*

flM MMua spemstosean averages approxlmstely .OO an*

in iMgth* fbe long narrow tall is from 4 to 6 tlsies the

length of the head*

The deneity of sperm suspension was found to be quite



variable «Mng iBml«« and Misplet of the smm mUi* H«

cution w*8 found to exlet between density of epeim mpin*

elon and fertility*

? orphologlcal abnormalities in aporraatoaoa of normal

fertility males range trm nil to approxinately 8 per cent*

Lev concentration plua atmor»alltl«s above 20 per cent re*

suited in sterility In one male*

KxtreM olUTBping of the spermatosoftt hooked, brc^MB

«Bd blunt heads fNWe the most coiw^jon types of abnormalitlee

of the spematosoa of the sterile Trrale.

Other oases of sterility in males eeened to be due to

laek of mating Instinct and ineffeetlve watlngs* Ayandotte

nalee giving poor fertility were found to be normal In den-

sity of sperw suspension and rnorphology of the ep«matecoa*

Observed eases of sterility or low fertility In the

fentale were usually the result of failure to wAte success-

fully, since artificial lns«nlaatlon usually produced good

fertility* Sone females produce eg^ whieh could not l>e

fertilised*

Selective fertlllBatl<m did not occur In reeripoeal

erossee of Hhode Island Beds and ;hite Le^ioms*

Fertile e|^ were prodaeed by artlfieiai insefninatlcii

trm a White Le^dom cockerel of 9*5 veelni age, and froB

natural natinge between 12 and 15 weeks ef age*



saecosslve hourly »tlimilatlon« of th« r««ult*d In

a d6ep««slne ameiiiit of ojaculato, but not a corro«ponding

deere«8« in thm donalty of aporr? suspension.
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