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INTRODUCTION 

The study of behavior has interested scientists for 
decades but the problem of sexual behavior as a separate 

entity has only recently commanded extensive laboratory 

study. That differences in mating behavior are under 

genetic control has been well documented and responses to 

selection for the trait, mating ability, have been demon-

strated in animals ranging from the insects to the mammals. 

Genetic differences in testes and comb growth response 

to hormones have been round in cockerels. The effects 

of hormones on mating behavior have been reported for 

several species. However, investigation of the role of 

the endocrine system of chickens differing genetically 

for mating ability is lacking. 

From the literature it is quite evident that genetic 

and endocrine factors influence the sex-drive of verte-

brates. It is, however, unknown whether the genetic effects 

are mediated through endocrine pathW&ys, through other 

pathways, or through a combination of both. 
The objective of this thesis was to determine the 

effects of testosterone propionate and castration on the 

mating behavior of chickens selected bidirectionally for 

number of completed matings and on an unselected randombred 

control line. 
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REVIEW OP LITERATURE 

Inheritance of Sexual Behavior 

The inheritance or sexual behavior has been studied 
1n several species during the past two decades. Examples 
are Drosophila, (Manning, 1959, 1961; Bastock, 1956); 
mice, (McGill, 1962; McGill and Blight, 1963; McGill and 
Tucker, 1964; Levine,!! y., 1966); guinea pigs, (Valenstein 

!!, !!-, 1954; Jakway, 1959; Goy and Jakway, 1959); and 
chickens, (Guhl, 1951; Wood-Gush and Osborne, 1956; 
Wood-Gush, 1959, 1960; Tindell and Arze, 1965). 

Insects: Ba.stock (1956) reported a yellow mutation 
in Drosophila melanogaster which influenced the sexual 
motivation of mutant males and thereby reduced their success 
in the fertilization of normal females. Manning (1961) 
developed, through artificial selection, two strains of 

Drosophila melanogaster which differed in mating speed. 
After seven generations of divergent selection, average 
mating speed was 80 minutes for the slow line and three 
minutes for the fast line. 

Differences in sexual behavior that prohibited the 
interbreeding of species or crickets was observed by 
Alexander (1961). These differences involved the calling 
song and chemo-tactile stimuli which prevented females 
from mating with males from a different species. He also 
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noted that interspecific discordances in sexual encounters 

were more complete than differences in aggressive encounters. 

Poultry: Measurable differences in the relative 

sexual activity or individual cockerels were observed by 

Guhl (1951), and Wood-Gush and Osborne (1956) reported 

significant differences among sire families for mating 

frequency. Subsequently, Wood-Gush (1959) observed that 

sons of high scoring males mated more frequently than 

sons of low scoring males and Siegel (1959) reported 

significant differences between inbred lines of chickens 

for sex•dr1 ve. 

Bidirectional mass selection for cumulative number of 

completed mating (CNCM) by males produced lines or 

chickens which were significantly different for this trait 

(Siegel, 1965)~ Realized heritabilities, after six genera-

tions of selection were .18 ! .05 and .31 j .11 for the 

high mating line (HML) and the low mating line (LML), 
respectively. It appeared that both additive and non-
additive gene action influenced CNCM and, in time, the 
response was symmetrical due to greater selection pressure 

in the HML and higher heritability in the LML. Tindell 

and Arze (1965) reported significant differences in the 

mating behavior of selected lines by the P2 generation. 

They and Siegel (1965) used the Athens-Canadian Random-

breds (Hess, 1962) as the foundation stock. 
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Smyth and Leighton (1953) suggested that selection 

of toms on the basis of their actual ma.ting ability 

would improve mating efficiency. Four generations of 

selection for sexual receptivity of female turkeys 

yielded a significant response for this trait (Smyth, 

1955). In the F4 generation the mean numbers of matings 

per hen were 10.7 and 4.8 in the high and low lines, 
respectively. 

Mammals: Male guinea pigs from a heterogeneous stock 

had a higher sex-drive than those from an inbred stock 

{Valenstein!!!:!•, 1954). Significant differences in 

mating behavior of two strains of guinea pigs were found 

by Jakway (1959), who proposed that genetic factors 

influenced the sexual behavior or guinea pigs. Goy and 

Jakway (1959) studied the interaction or genetic and hormon-

al factors in the determination of sexual behavior patterns 

of guinea pigs. They suggested that the mating act was 

composed or several responses and that each component 

rather than mating behavior per.!! was genetically determined. 

In studies of sexual selection in mice, Levine (1958) 
found that in groups of mixed mice an albino strain 

sired more litters than a black-agouti strain. He suggested 

that this was because albinos were superior in sexual 

competition to black~agouti mice. Subsequently, Levine 

ll• (1966) tound that albinos performed fewer th:ruats 

per mount and more genital licking per mating than the 



9 

black-agouti males. Whalen (1961) reported strain 
differences in rats for intromission and concluded that 
intromission frequency was genetically controlled. 

McGill (1962. 1965); McGill and Blight (1963a.b); 
and McGill and Tucker (1964) concluded from several studies 
with intact and castrated mice. that inheritance of 
sexual behavior was a complex phenomenon under several 
different modes of inheritance. 

Courtship Behavior in Chickens 

The mating act of chickens has been described by 
Williams and McGibbon (1955) and Guhl (1961). Mating 
is initiated by the male who approaches the female either 
from the rear or with a waltzing pattern. The female may 
respond by either avoiding or crouching for the male. The 
latter response may provide the stimulus to the male to 
mount. which is accomplished by placing his feet on the 
wings of the female and clasping her hackel with his beak. 
After a series of treading movements the female will move 
her tail aside to allow her vent to come into contact with 
the vent of the male. This allows for the transfer of 
semen and completion of the mating. Guhl (1961) referred 
to this as a signal-response sequence which is diagramed 
on page 10. 



" Sexual Approaches 
(W) Waltz 

(lt) troa Rear 
(A) other Approaches 

10 

Reaponaea 
(:S) eacape by running 

(1) steps aaide 
(C) Hmal crouch 

(T) •unting and treading 

IIIOV .. tail 1:o one 81de ~> and ewrta cloaca 

apN&da tail and v 
ewrta cloaca 

•Jacula~ 
'1,-

venta meet 
------

atepa ott ---------- stands, •bake•, may run 
JDa1' circle or waltz 
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Hormones and Sex Behavior 

'!'he principle method used to study physiological 
influences on sexual behavior has been organ removal and 
the subsequent treatment with exogenous hormones. 
Almost thirty years ago Stone (1938) observed differences 
in the sexual response of rats administered male hormones, 
suggesting variation among individuals tor the threshold 
of sexual activity. Stone also found that administration 
of testosterone propionate (T.P.) to castrates caused a 
return or sexual activity to precastration levels. 

Hamilton and Golden (1939) reported that although 
androgen activated latent masculine behavior in female 
chickens, the response was less than that observed for 
normal males. Ball (1940) observed that female rats 
injected with testosterone exhibited masculine sexual 
behavior and concluded that the male copulatory pattern 
was present in a rudimentary form in females. Rats 
ovariectomized prior to puberty and given T.P. injections 
exhibited sexual behavior that differed from that of 
intact females injected with T.P. (Beach, 1942a). T.P. 
caused the expression of rem.nine sexual behavior in ovar-
iectomized birds, whereas male sexual behavior was 
exhibited by the injected intact females. The behavior of 

ovariectomized females that did not receive T.P. was 
similar to that or sluggish males. 
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In another phase of the same experiment, estrogen 
administered to males castrated prior to puberty induced 
copulatory behavior comparable to that observed in intact 
male rats (Beach, 1942b). 

Hart.!,! y. (1946) found that injections of T.P. 
did not increase either the sex-drive or the copulatory 
behavior or irregularly breeding male cattle. Grunt and 
Young (1952) postulated, from results obtained with castrated 
guinea pigs, that differences between individuals were due 
to the reactivity of the tissues rather than to differences 
in hormone amounts. In a subsequent experiment, Grunt and 
Young (1953) restored normal sexual behavior in castrated 
guinea pigs through administration of 25;ig or T.P. 
When dosages were increased to 100.)lg, the response was 

not significantly different from that at 25 )18. Riss 

and Young (1954), in an effort to stimulate low-sex•drive 
male guinea pigs, used 500 pg of T. P. , a quant1 ty twenty 
times greater than the 25.)ig used by Grunt and Young 
(1953), but were unable to increase sex-drive. 

Champlin., .!l?, li• (1963) reporated that the lack of 
testicular androgens in castrated mice reduced sexual 
behavior to such a degree that the ma.lee failed to ejaculate. 
Daily injections of 32,PS of T.P. for two weeks were 
suftioient to cause the retum. of sexual behavior to pre• 
castration levels and to sustain such behavior. Dosages as 
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great as 1024).lg did not produce measurable differences or 

the sexual patterns exhibited by normal mice. 

Collias (1944, 1950) concluded that the reactivity of 

tissues and the chemicals secreted by them were inseparable. 

Thus, differences in behavior could be related both to the 

amount of hormone secreted and the sensitivity of the 

target organ to these hormones. Grunt and Young (1953) 

attributed the differences in sexual behavior, in part, 
to differences in the reactivity to hormones, of the 
tissues mediating that behavior. Riss and Young (1954) 
concluded that differences between high and low sex-drive 

animals was determined by the soma or substrate acted upon 

by the hormones. 

Levy (1954) showed that immature male mice adminis-
tered T.P. exhibited aggressive behavior at an earlier than 

normal age. Comparable responses were not evident in 

injected females. Similar results were obtained by Tollman 

and King (1956) who gave a single injection of 0.5 mg T.P. 
to castrated male and female mice and tested for aggressive-
ness during the succeeding ten days. These results suggest 

that sexual dimorphism in aggressiveness may be due to 

neural differences rather than those of hormone quantity. 

Recently, Caggiula and Hoebel (1966) round that male rats 
oould be made to copulate by electrical discharges though 

platinum electrodes implanted in the hypothalamus. Systemic 
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introduction of testosterone caused an increase of self-

stimulation by these rats. 

Androgen and Red Blood Cella 

Numerous investigations have demonstrated a positive 

relationship between androgen and the number of red blood 

cells. Adams and Skevket (1929) found higher erythro-

cyte counts for males than for females in two strains of 

white rats. Comparisons, within four inbred strains of 

mice by Kamenoff (1937), showed that the percentage of 

red blood cells of males exceeded that for females in all 

strains. A comparable sexual dimorphism was found 1n 

rabbits by Rosahn .!!• (1934), in cats by Lewis (1941), 
and in pigeons and doves by Riddle and Braucher (1934). 

JUhn and DoDlin (1930) demonstrated a relationship 

between the gonads and erythrocyte values in chickens. 

Juveniles, poulards, capons, and mature females had 

comparable red blood cell counts. Transplantation of 

testicular tissue into castrates increased the magnitude of 

erythrocyte values to that of adult males. They suggestea 

that because of the close relationship between the male 

hormone and erythrocyte number that the latter could be 

used as an assay for the former. 

Taber et!.!· (1943) studied the red blood cell values 

in castrates of both sexes of chickens. The number of red 
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blood cells of capons and poulards receiving daily 1nJect1ons 
of testosterone increased 1n eleven days from 2.5 x 106 
to 3.3 x 106 per mm3. Arter 24 days or injection the level 
was 3.6 x 106 cells per mm3, a level comparable to that 
for the adult male. Although three levels of testosterone 
(1.25, 2.50, and 3.75 mg) were administered, differences 
among levels in number of red blood celis were not significant. 

Finkelstein!!!!• (1944) found that male rats produced 
new red blood cells faster than females after being 
subjected to bleeding. They concluded that the male 
hormone reduces the time for return to normal blood values 
because the hormone has erythropoietic properties. 
Injection or testosterone in castrated rats stimulated 
erythrocyte production and the combination of cobalt plus 
testosterone caused a greater response than either agent alone. 

Stein and Carrier (1945) substantiated the relationship 
between red blood cell numbers and the secretion of the 
male hormone. They followed the changes 1n erythrocyte 
values in hamsters after castration and subsequent 
testosterone administration. Castration of males caused 
a 25 to 35 per cent decrease in red blood cells. Testos-
terone injected daily for three days restored the erythro• 
cyte values to normal. 

Newell and Shaffner (1950) reported that while 
packed cell volume as a percentage or total blood volume 
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remains essentially constant for female chickens of all 

ages it increased rapidly in males upon the attainment of 

sexual maturity. Packed cell volumes of adult males were 

50 per cent higher than that for young birds. Comparable 

results were obtained by Wood-Gush (1960) and Washburn 

and Siegel (1963). 

Androgen and Comb Size 

The combs of chickens are considered secondary sex 

characteristics whose growth and development are under the 

influence of androgens. Juhn !!!, !!• (1932) suggested 

that comb growth would be a good assay for male sex 

hormones because the comb was external and the action of 

the hormone could be easily recognized. 

Breneman (1937) obtained a positive correlation 

between comb size, and gonadal weight, however, there was 

a plateau effect in the response of the comb. Further, 

Breneman (1938) found that divided dosages of T.P. were 

more effective in causing comb growth than a single dose. 

Davis and Domm (1943) used injection levels of 1.25, 2.50, 

and 3.75 mg of T.P. in poulards and Taber et al. (1943) 
injected levels ranging from 1 to 3.75 mg T.P. daily into 

castrates of both sexes. Although comb growth was noted, 

in neither study was a determination made of the threshold 

dosage. Comb growth was measured at dosages of 0.5 and 
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1.0..,ug of T.P. by Breneman and Mason (1951) who 

estimated the physiological threshold level of 40-day-old 
Leghorn cockerels to be under 50.11g. Ortman (1964) 

injected T.P. in dosages ranging from Oto 1 mg per bird 

per day and found that comb growth plateaued a.t the o.8 
mg level. 

Dorfman and Dorfman (1948) demonstrated the precision 

of the comb unction method of androsterone assay. They 

found breed differences in chick comb response to T.P. 

applied directly to the combs. White Leghorn males were 

15 times more sensitive than Rhode Island Reds and 20 

times more sensitive than Barred Rocks. 

Jaap et a.l. (1961) indicated that comb and testes 
response to hormones was genetically controlled. Later., 

Nestor and Jaap (1965) selected lines for differences 
in comb response to T.P. and pregnant mare serum. They 

concluded that the responses were partly attributable to 

changes in the sensitivity of the comb to the hormones. 
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ME'l'HOOO AND MATERIALS 

Chickens used for the investigation presented in 
this thesis were samples taken from the Athens-Canadian 
Randombred control population (Hess, 1962) and from two 
selected lines which originated from the randombred 
population. The selected lines had undergone mass selection 
for a high number of completed mating (HML) and a low 
number of completed mating (LML). Details concerning the 
selection procedures were given by Siegel (1965). 
Athough the genes for both rose (R) and pea (P) comb 
were segregating in these populations, only single comb 
(rrpp) chicks were used. This was to facilitate comb 
measurements. 

Preliminary Studies with Secondan; Sex Characteristics 

Comb Size: This trial was conducted to provide a 
comparison among lines for the response of comb growth to 
graded levels of T.P.1 At one day of age 36 F8 HML, 

18 F8 LML, and 21 unselected control line male chicks were 
wingbanded and placed in Wire-floored batteries. Feed and 
water were supplied !.9 lib1twn. 

Cockerels were randomized within lines into three 
equal treatment groups for the b1oassay of a total or 

1Testosterone propionate (T.P.) - Upjohn lot no. 8801 
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0, 5, and 20).lg of T.P. in a seven day period. Cottonseed 

oil was used as a carrier according to the procedure of 

Lerner,!!!!.!• (1963). Starting when the chicks were two 
days of age, 0.005 ml, containing one seventh of the 

total bioassay amount (0, 5, 20 .ug}., were injected daily 

at the base of the comb with a Hamilton microsyringe. At 

ten days of age, 24 hours after the final injection, 
chicks were individually weighed, sacrificed, and their 

combs excised and weighed. Data were analyzed by the model: 

xijk = .u + li + hj + lh(ij) + eijk 
Where land h represented lines and hormone levels, 

respectively. 

Packed Cell Volume: Microhematocrits were measured 

in 20 F7 HML, 14 F7 LML, and 13 unselected control line 
males. All birds had been hatched on the same date, and 

were 43 weeks of age at the time of determination. 

Duplicate samples of blood were obtained from the right 

bracheal vein, centrifuged in a Drummond m1crocentr1fuge 

at 3,000 RPM for three minutes., and read with a Drummond 
microbematocrit reader. The average value of the duplicate 
samples was used in the analysis which followed the modeli 

xiJ = ..u + 11 + e iJ 
where 1 represents lines. 
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Mating and Endocrine Relationships 

Chicks from pedigreed matings of F7 generations HML 

and LML and the unselected control line were hatched and 

sexed. The females were discarded and the males were 

wingbanded and housed in wire-floor batteries with reed 
and water provided ad libitum. 

At three weeks of age the cockerels were transferred 

to floor pens and maintained in flocks. One week later 

they were randomly separated on a within line basis into 

two equal groups. Cockerels within one group were caponized 

during the following week, while those in the other group 

served as intact controls. At 23 weeks of age, capons and 

intact males were randomly assigned, on a within line 

basis, into injection and non-inj.ection groups. The .factorial 

nature of the experiment is shown in Table 1. 

Cockerels in the injected group received daily 

injections of 0.9 mg T.P. per 0.25 ml cottonseed oil for 

14 consecutive days. The injection site was the pectoralis 

major with the injections being alternated from left to 
right sides to minimize bruising. Mating trials began on the 

af'ternoon following the day of the last injection. 

Ma.ting trials followed the method of Siegel (1965) and 
the frequency of courts 1 mounts 1 treads, and completed 

matings were recorded. Six daily mating periods were 

afforded each bird and the cumulative values were used in the 

analyses. 
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!'able 1. lfulllber ot b11'41 per treatment 
11'0\lP at 13 weu ot age. 

'l'ffatamt IINL 

Caetnte ,...,. 9 
H.T.1. ' l•oaatate '1'.P. 10 

•·'-'·'· 10 

JIIL • h1gh •ting line 

UIL • low ating line 
Vn.aelected • nnd.olabred 

WIii· . fl£ . . I --....lected 

9 9 
5 5 

10 10 

10 10 

T.P. • teatoatel'One propionate 1nJeote4 
••"•'••no teatoatel'One pl'OJ)ionate 

1n_Jected 
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At the conclusion ot the injection period, meaaure-
anta were obtained on the length (l) and height (h) 
ot combs. '1'he oomb tactor, (l x h)/2, or Breneman and 
Nason (1951) •• used in the analyaia. Packed cell 
volum.ea were obtained at the conclus1on or the last mating 
trial. The atatiat1cal model uaed tor analye1a waa: 

xtJkl • u + 11 + h3 +ck+ lh(1j) + lc(ik) + hc(jk) + 

lho(1jk) + •13kl 

where 1., h, and c represented lines, hol'IIIOne level• and 
castrate veraua intact animals, respectively. The square 
root tranatol'll&tion waa used in the anal7aea because the 
variances ot the •ting behavior data were heterogeneous. 
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RISUL'l'S 

PN1111!:&E:f!7 Studies 

No 11gn1t1cant ditterencea were round among T.P. 
doaagea and lines for body weight at 10 daya ot age 

('?able 2). The line-doaage (L x D) interaction wae also 
not a1gn1t1cant. Line ettecta (L) and the line-dosage 
interaction were not a1gn1t1oant tor comb weights at 
10 days ot age (Table 2), showing the same reaponae tor 
both lines to T.P, However, highly a1gn1t1cant ditterenoes 
were tound aaong doaagea (J>) tor the comb weights ('!'able 

2). Cockerela that received 20.>ag ot T.P. had sign1r1-
oantl1 heavier than thoae that received no f.P. or 5 ..ug 

or T,P. (Table 3). D1tterencea between these latter two 
levels were not 11.gniticant. 

Ileana and atandal'd errors tor percentage packed cell 
volumes were 47.3 ! 1.0, 46.2 ! 1.1, and 50.1 ! o.8 tor 
HML, LIIL, and control line adult alee, respectively. 
Ditterenoes &110ng lines were not a1gnit1cant. 

llati!'.11 and Endocrine Jtel1t1onah1pa 

lfating trial• comenced when the cockerels were 26 
weeks or age. The c'Wll\llat1ve number ot courts. mounts, 
treads, and completed matinga tor 6 ten•Dlinute observation 
periods were used in the analyses ahown in Table 4. Jleana 
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Table 2. .Ana17••• of vuianoe tor boq and comb wight• 
of old.ck• at 10 dqa ot age. 

Dt 

Among linea (L) 2 

LxD 
Brror 

doaagea (D) 2 

l.we1g11ta 1n 111 
2we1ghte 1D lllS 

5T.5 
115.8 
178.6 
129.2 

3w1g1tta 1n lllg/l.OOp bodJ w1pt 

... ~0.01 

0.13 o.43 
10.11, .. 13.63H 
0.11 0.14 
0.56 0.10 
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!'able 3. Ileana end atandard effOt'I tor 
comb weights ot cbicka at 10 
dQ'a ot age. 

T p Comb weight 
deeqe ttniaJuated1 ll3u1tea"I 

0 

5 ug 

20 ug 

+ 1.27 ... 0.14• 
1.21 ! o.09'1 
2.39 ! 0.19b 

1.16 ! o.1t58-
1. 64 ! 0.10• 
2.9() ! 0.21b 

Any two means in a column with the•-
auperacript are not a1gn1t1cantl.y 
different P"'=O.OS. 
'l.P. • teetoatel'Olle propionate. 
lwe1ghta 1n mg 

lweighta 1n ntg/1.00ga body weight 
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Table 4. Ana17aea ot variance toroourta, mounts. 
tread.a, and. completed atiqa. 

!!A k'IP!! Sources ot Completed variation dt Courts llounta !Nada •tings 

.Among 11nea (L) 2 Ji0.5H r,.8 .. ao.OM 12.JH 

Between t'>1"MD.9 level• (B 
1 21.8 .. 1.6 1.6 1.1 

C..trate va 
noncaatrate (C) 

l 331.lM 36.6" 30.IM 20.7ff 

LxB 2 7.9 1.0 o.6 o.a 
LxO 2 26.5H 1-3" ,.e .. 3.2" 

-- --BxC 1 T0.4N 5.()H 4.5 .. 3.lff 
LxBxC t Gg.fff 12.3 .. 10.0M 5.9 .. 
Brror 90 1.1 0.5 o.4 0.4 

.. ,~0.01. 



Table 5_. Ileana and atandal'd enon of COUPta. -.nmts, treads, and completed 
•t1nga tor main tnatant e.f'fecta. 

lla1n 
treat•nt vaJliableal 

Courta 

46.3 t 3.1: 
19_.3 + ?·5 29 .• 5 - .3 

106•_1·fb·. .• + • 
ll6.5 • 3. 

lt.4 i t . .,.~ 
30.9 .. 3_. -

llating behavior 

llounta Completed 
•tings 

9., i 1.0: 8.5 :to.~ 6.o; o.6! 
l. :J. O.~ 1.0 :t o.2i 1.2 + o.~ 
3.3 - o. 3.1 :t 0.5 2.6 .. 0.5 

+ a l.l to•~• 1.1 to.~ 1.5 + o.~ 7.3 - o. 6. o. 4.8 • 0.5 

·+ 4.; .t 0-~-- 3.4 ; o.4: i .. o_·, o_.~-.8. o. 4.2 t 3. •• 3.1 - o.4. 

A:tq two raeana 1n a col'WKl 111thin • treatment group with tbe aue superscript 
azte not a1gnit1cantly d.U1"erent P ~0.05. 
T.P. • testosterone propionate injected 
H.T.P. • no testosterone propionate injected 
ltd.thin a variable all other 1llll1n treatments are PoOled.; eg. BIL includes 
inJected and noninjected, caatn.tea and intact malea troa that line. 
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and standard errors of ma1n treatment gl'Oups are presented 
in Table 5. 

Courts z BIIL males courted a1gn1f1cantlJ more 
frequently than the LNL and unaeleoted line males with the 
unaeleoted males courting signiticantl.7 more than tboae 
troa the LIIL. Caatx-ation resulted in a a1gn1ficant 
reduction in th• rr-.uency or courting. Whereas, 1nJect1ons 
or t.P. in intact animals had no a1gnit1cant influence 
on the frequency or courting (Table 5). '1'.be line-hormone 
interaction wae not a1gn1t1cant 1nd1oat1ng that all lines 
were a1J11larl7 effected by the hol'IIOne. 

Ileana ahow1ng the a1gn1f1oant first ol'der interactions 
(line-oaetrate and hormone-oaatrate) tor courts are 
presented 1n Table 6. The mean fre1uenc7 ot coul"ting was 
sim1lar among ca1tratea fr-om all linee whereas there 
were a1gn1t1cant differences among lines for the intact 
•1••· Courting•• not obaerved IIIIOng oaatrates that did 
not receive T.P. inJectiona llbereaa thOae which received 
T.P. 1nJect1one courted an avenge of 16.4 times. Among 
intact malea the mean• were 46.8 courts tor tho•• that 
received injection• or f.P. and 46.3 tor those that 
received no T.P. fll1s resulted in a higbl7 a1gn1ticant 
horllOne-castrate interaction. 

Jlounta, Males from the HJIIL line mounted 11Gre than 
those rrom other 11nea. The frequency ot mounts for males 



Table 6. Ileana dea:>nstntJ.ng tbe 11ne-caatftte and hormone-castrate interactions 
for courts. munt•~ treads~ and completed •tings. 

Treatment 
va:r1ablea1 

Courts llounta Treads Coll>leted •tiegs 
Bon- Non- Hon- Non-

Caetrate castrate Castrate castrate Castrate castrate Caatrate cast:rate 

Linea: 
BNL 10.1• 71.6C 2.6C 14.6° 2.5c 12.7° 1.9c 
LIIL 10.aa 25~ 0.9: 2.s: 0.1: 2.~ "8 o.sb Unselected 10.1• 42: 1.1 4.9 1.1 4.5 1.1 

Hoi,aone: 
T.P. l~.4: 46.88 2.4• 7.48 ~•3: 6.5a l.EP 
N.T.P. 46.38 0 b 7.3• 6.3• G b 

Arr, tw ••n• 1n a coluan Within a gl'OUp with the aame auperacript are not 
aignj.ficantl7 dirterent Ps- 0.05. 

lWithin any given variabl• all other treatments wre pooled. 

8.9c 
1-~: 3.7 

4.8• 4.-,a 

[\) 
\0 
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in the control line was intermediate to that tor the 
selected lines with the diffe:renoes between an7 two lines 
being a1gn1f1oant (Tables 5 and 6). 'l'he mean number of 
mounts tor oaetrated male• was 1.5 Whereas the mean for 
intact males was 7.3 with the difference between means 
being highly a1gn1t1oant. Mo significant difference in 
number of 110unta waa found between 'l'.P. injected males 
and those that did not receive the hormone. 

~iret-order interactions tor number of mounts followed 
the same pattern as that noted tor courts. 'l'he 11ne-
horll0ne interaction•• not significant while the line-
castrate and hormone-castrate 1nteraot1ons were highly 

significant. Although castration reduced the frequency of 
mounting among males from all lines, the degree or reduc-
tion was not consistent, resulting in the h1gh17 significant 
line-castrate 1nte:ttact1on. The reduction was 6, 4, and 3 
told in the HJIL, control line, and UCL respectively. 'l'he 
hormone-castrate interaction waa highly significant 
becauae injections of' T.P. had no ettect on the trequenoJ 
ot mounting ot 1ntaot males while it 1ncreaaed the frequency 
in castrated males. 

Treads1 There were highly significant difterenoes 
among lines tor number or tNads ('!'able 4). Males in the 
mo:, treaded more trequentlJ than males fN>m the other lines 
and the control males treaded more treQ.l,l.entl7 than those 1n 
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the Il4L (Table 5). Although there was no difference 
between hormone levels for number of treads, the mean 
number of treads tor intact males was greater than that 
for capons with the difference being highly significant. 

Interactions among main variables for frequency of 
treads followed the same pattern observed for courts and 
mounts ('!'ables 4 and 6). 

Completed Matings: The successful completion or the 
mating act involves very complex behavior patterns. As 
shown by GUhl (1961) courtship, mounting, and treading 
include a series or stimuli and responses that precede 
the final completion ot the mating. 

There were highly significant differences among lines 
tor number of completed matings (Table 4). All lines 
differed significantly trom each other with the controls 
being inte:t'lllediate to the HML and LML (Table 5). 'l'bere 
were highly significant differences between castrated and 
intact males with the former completing fewer matings than 
the latter. Injections ot T.P. did not have a significant 
influence on the number or completed matings (Table 5). 

No matings were completed by capons not injected with 
T.P. while those receiving T.P. completed an average of 
1.8 matings (Table 6). Among intact males the mean number 
ot completed matings was 4.8 tor T.P. injected and 4.7 
for males not receiving T.P. 'l'his response resulted 1n a 
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highly significant hormone-castrate interaction. Although 
castration resulted in the reduction ot the number of 
completed matings in all lines the reduction was not 
proportional resulting in the line-castrate interaction. 
The reduction was 5, 4, and 3-told tor the HML., LML., and 
control lines, respectively. There was no significant line-
hormone interaction tor completed matings indicating a 
similar response among the lines to the hormone. 

General: Differences among lines were found Within 
intact and castrated males for number or mounts, treads, 
and completed matings. Among intact males there was also 
a highly significant difference among lines for courts 
whereas among castrates the line difference was not present 
(Table 6). This table also shows that the castrated birds 
exhibited a significant increase in mating behavior in 
response to the T.P. injections whereas the intact animals 
showed no increased response, leading to the highly signi-

ficant hormone-castrate interactions. 
The relationships among lines tor phases or the mating 

act leading to completion of mating were consistent 
throughout (Table 7) and may be considered a measure or 
mating efficiency. 'l'he percentage ot courts resulting in 
completed matings was 12, 7, and 3 for the HML., control line, 
and L1IL respectively. Differences am.ong lines were highly 

significant. 
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Table 7. Mean percentage of courts, mounts, 
and treads resulting in completed 
matings. 

Main Percentages treatment 
var1ables1 Courts a CM llountszOM Treads&CM 

Liness b 58.lb HIIL 12 oc 53.08 LIII, • a 
Unaelected 2.9b 7.0 22.3b 48.9 

24.3a 
51.5b 

Caatrateaa 
Castrate 6.4: 29-i: 30.3: Intact a.o 49. 54.7 

Hormones 
T.P. i.~ 51.9: 55.4b8 
N.T.P. .3 28.l 31.:t 

Any two means in a oolwm within a g~up with 
the.._ supe~eox-ipt are not s1gn1t1cant17 
different Pso.05. 
1w1th1n any given variable a11 other 111ain 
treatments•~• pooled. 
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FIGURE I: MEANS ANQ STANDARD ERRORS OF MATING BEHAVIOR . 
TRAITS FOR THE HML, LML, AND CONTROL LINE 
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The bidirectional nature or the response ot the sel-
ected lines from the unselected control line is demonstrated 
in Figure 1. In all cases means tor the control line 
were intermediate to those for the selected lines. 

Comb Size and Packed Cell Volume 

The secondary sex characteristics, comb size and PCV, 
were measured on the males used in the mating trials. There 
was a highly significant difference among all lines tor 
comb size. Jlales 1n the LML had significantly larger 
combs than males t:rom the other lines and the control line 
males had combs larger than those in the HML (Tables 8 and 9). 
Combs size was decreased by castration whereas T.P. 
injections increased the comb size (Ta,ie 9). Although 
castration resulted in a reduction of comb size, the 
reduction was not proportional among lines resulting in a 
highly significant line-castrate (L x C) interaction. 

T.P. significantly increased the size of the combs of 
castrates but had no effect on the size of combs of intact 
animals (Table 10). This resulted in a higbl;y s1gn1t1cant 

hormone-castrate interaction. The 11ne-hol'Dl0ne interaction 
(Table 8) was not significant indicating that injections 
ot T.P. had a similar influence on all lines. 

Significant differences were round tor PCV between the 
HML and LML, but there were no differences between the 
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Table 8. Analyses of variance for comb size 
and ~acked cell volume of chickens 
at 20 weeks. 

Sources of 
Mean !guare 

Comb6sizel Pcv2 variation df (xlO ) 

Among lines (L) 2 5.357-. 105.7• 
Between hormone l 3.957** 437.8** levels (H) 

Castrate vs l 102.184 ... 1243.3** Nonoastrate (C) 

LxH 2 0.101 13.4 
L x C 2 1.839** s.o 
H x C l 6.752** 162.3* 
LxCxH 2 15.443** 20.3 
Error 63 0.233 27.9 

lAnalysis performed on comb factor which is 
Length x Height measured 1n •• 

2 
2pcv • packed cell volume • 
• ,~0.05 

Hp.::0.01 
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Table 9. Means and standard errors of comb 
size and POV values tor main 
treatment effects of chickens 
at 26 weeks of age. 

I 

Main 
treatment 
variablesl 

Lines a 
HNI, 
LML 
Unselected 

Castrates: 
Castrate 
Intact 

Hol'DlOnee: 
'1'.P. 
N.'1'.P. 

Comb s1ze2 PCV 

995 .• 2 t 37. 7 : 38.59 t o. 7~ 
2990.2 - 110.0 46.75 - 0.9 

Any two means in a column Within a treatment 
group with the same superscript are not 
significantly different Ps 0.05. 
lw1th1n any given variable all other treatments 
were pooled. 
2Exp~ssed as comb factor whioh is Length x He&aht 
measured in mm. 2 
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Table 10. Means demonstrating the line-
castrate and hormone-castrate 
interactions tor oorib tactors 
or chickens at 26 weeks or age. 

Treatment Comb size 
vazt1.ablesl aastrate lonoastrate 

Lines: 
HKL 739.5: 21112.~ LMI, 1173.9b 3 ~6.0b Unselected 1126.5 32 3.8 

Hor.:>ne: 
T.P. 14~.1: 2974.6: N.T.P. 4 ~2 3006.3 

Any two means 1n a column within a 
group with the same superscript aN 
not significantly different P :s O. 05. 
1w1th1n 8Jl1' given variable all other 
treatments were pooled. 
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unselected line and each of the selected lines (Table 9). 
Castration and T.P. injections had a highly significant 

effect on PCV. The PCV for intact males were higher 

than those of the castrates and the males receiving T.P. 

bad higher PCV than those males not receiving the hormone 

(Tables 8 and 9). Administration of T.P. significantly 

increased the PCV or castrates but bad no significant 

effect on noncastrates resulting in a significant 

hormone-castrate interaction. 

DISCUSSION 

Mating Behaviors The primary purpose of this thesis 

was to investigate the influence of androgens on males from 

lines of chickens known to differ in mating behavior. 

The behavior of the samples of the lines used was 

consistent to the descriptions given for them by Siegel 

(1965). Sexual activity was greater in the HML than the 

LML with the control line being intermediate to the 

selected lines. 
Capons exhibited no mating behav1or1 a result consis-

tent with that obtained with mice (McGill and Tucker1 1964)1 

quail (Beach and Inman1 1965)1 and guinea pigs (Grunt and 

Young1 1952). This demonstrated the need for testicular 

tissue for normal mating behavior of male birds and 

mammals. Although administration of T.P. to castrates 
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elicited mating behavior, the mating level was lower than 

that observed for intact males. This finding was consis-

tent with that reported for mice (Champlin~ al., 1963) 
and guinea pigs (Grunt and Young, 1953), and showed that 

androgens, rather than testicular tissue per~, was 

necessary for the elicitation of male sexual behavior. 

The amount of T.P. injected may have been the reason why 

the mating behavior of the T.P. injected capons was less 

than that of intact males. This suggestion is based on 

the findings of Grunt and Young (1953) who restored 
normal mating behavior in castrated guinea pigs with T.P. 
injections. 

Administration of T.P. into intact LML males did not 

stimulate mating behavior. This result was consistent 

with the observations of Riss and Young (1954), who 

failed to stimulate low sex drive guinea pigs with injections 

of T.P. and suggests that the endogeneous androgen levels 

within the UIL were above the threshold levels for mating 

behavior. 
Differences among the lines tor courts, mounts, treads, 

and completed matings were, with one exception, consistent 

for all treatment combinations. The exception was for 

the courts in the castrated group where there was no 
' 

significant differences among lines. This suggests that 

although the threshold for eliciting courting behavior was 
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low, it rose as the cumulative requirements for mounting, 
treading, and subsequent completion of the mating were 

brought into play. 

The failure of administration of T.P. to intact males 

and of castration with hormone replacement to modify 
differences among lines for mating behavior was consistent 

with Etkin (1964). He suggested that differences in 
behavior were due to differences in target sensitivity and 

not hormone levels. Davidson (1966) and Davidson and 

Bloch (1967) showed that implantation or androgens and 
anti-androgens into the hypothalamus of male rats had a 

direct effect on the reproductive system. This leads to 

the hypothesis that neural tissues may be important in 

mediating sexual behavior. This hypothesis is supported 

further by the results of Vaughn and Fisher (1962) who 
increased the sexual activity of male rats by electrical 

stimulation of the hypothalamus. Further, MacLean (1965) 

has shown, via electrical stimulation of the brains of 

monkeys, an integral relationship between the brain and 
sexual responses and displays. Young (1965) concluded that 
the nature of sexual behavior brought about by gonadal 

hormones was largely dependent upon the substrate acted 

upon and that the substrate was probably neural. Caggiula 

and Hoebel (1966) found that male rats could be made to 
copulate by electrical discharges through platinum 



electrodes implanted 1n the hypothalamus and that 

systemic introduction of testosterone caused an increase of 

self-stimulation by these rats, 

Comb Size and Paoked Cell Volume 

There were no differences among lines to administra-

tion of T.P. as measured by comb weight at 10 days or age. 

This indicated a similar response of diverse genetic 

material to the hormone at an early age. At 26 weeks of 

age, however, the HML and LML differed significantly tor 

comb size with the combs of the former being smaller than 

those of the latter. Combs of the unselected line were 

of' intermediate size. Ortman (1964) found no difference 

in comb size between lines selected for aggressiveness. 

Siegel (1965) however, has shown that the genetic correla-

tion between sex drive and relative aggressiveness is low; 

therefore, the discrepency between experiments may not be 

suztprising. If comb size and mating behavior are influenced 

by androgen, the smaller combs in the HML 1s difficult 
to explain from existing biological knowledge. A hypothesis 
however, may be offered. If circulating levels of andro-

gens were different for the selected lines, they may have 

been high enough to elicit the thresholds for normal 

mating behavior of the particular lines and yet have been 

insufficient to cause comparable comb growth. Equally 
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d1spar1ng :results have been reported by Buchner et y. 
(1932) and Lamoreux (1943) who observed that males kept 
in confinement with 11111ted light grew larger combs than those 
allowed direct sunlight. Buchner !1 al. (1932) also 
noted that the males with the smaller combs had the larger 
testes. Lamoreux (1943) round that birds kept at 85° F. 

had larger combs than those maintained at 36° F. Since 
chickens lack sweat glands they must rely on respiration 
and :radiation for cooling. The primary organs for 
radiation are the comb and wattles. It is possible that 
birds maintained in limited light grew larger combs in a 
gradual :response to heat that was not dissipated by 

panting. The birds maintained 1n sunlight had the sensory 
response of direct heat to induce rapid panting and 
therefore the combs need not grow as large. 

Accentuating the raot that comb growth is not a 
simple phenomenon, Nestor and Jaap (1966) found that 
selection tor chick oomb :response was associated with 
increased age ot maturity and lowered egg production. It 
1s evident that additional Nsearch is necessary to 
determine further the mechanisms involved in comb g:rowtb. 

There were no ditteztences among lines tor PCV 1n the 
randomly selected adult males or the pri1.1minary studies. 
'l'he P<N values ot the chickens used 1n the mating trials 
were significantly different tor the MML and LML With the 
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control line being intermediate to the selected lines. 

The significant differences among the lines for PCV may 

have been a chance occurrence as a subsequent trial on a 

random sample from these lines revealed no significant 
differences among the lines. The mean percentage PCV 

were 47.2, 45.9, and 49.0 for the HML, LML and 

unselected line, respectively. This was consistent With the 

results or Wood-Gush (1960) who found no differences in 

PCV among males selected for high and low sex drive. 

These investigations demonstrate the need of androgen 
for the eliciting of sexual behavior. They have also, 

however, shown that relative androgen titers were not the 

causes or differences 1n the mating ability of the lines 

used in the investigation presented in this thesis. 

Androgen when present in above threshold amounts, appears 

to act upon some mechanism, presumably neural, and the 
sensitivity of this mechanism to the androgen, or a 
hormonal metabolite, may be the determinant or differences 

in sexual behavior. 
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SUMMARY AND CONCLUSIONS 

The prim&l'J' purpose or this thesis was to investigate 
the role ot androgens in the elicitation or mating behavior 
or lines selected 1n divergent directions ror cumulative 
number or completed matings. 

The response of chick comb growth to testosterone 
propionate (T.P.) injections was measured on different 
samples or the lines at 10 days and 26 weeks ot age. 
Although, in young chicks, there were no differences among 
lines tor comb growth in response to T.P. administration, 
combs or low mating lines (LNL) stags were larger than those 
contemporaries from the high mating line (HML). Combs or 
control birds were intermediate to that or the selected 
lines. 'l'his suggests that although the comb growth response 
to T.P. was silllilar among the lines in young chicks, other 
factors 1n addition to androgens, influence the comb size 
of adults. 

Packed cell volumes (POV) were measured by the micro-
hematocrit method 1n two different random samples or adult 
birds fl'Om these lines and in the birds used in the main 

experiment. Administration ot T.P. increased POV in all 
lines. No differences were round among lines for PCV 
based on the values from the random samples, however, a 
difference among lines was round 1n the main experiment. 
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Further study appears necessary to ascertain definitely 
if the latter result was a chance occurrence. 

For the main phase of this thesis males from the HML1 

LML, and the Randombred unselected control line were saved 

at hatching. When at five weeks of age one half of the 
males within each line was oapon1zed and the other half 

served as intact controls. Then at 23 weeks of age the 
groups were again subdivided 1n half. At this time 

adm1nistrat1on or 0,9 mg ~.P. to half or the castrated and 
intact birds commenced and continued for 14 consecutive days. 

Beginning the day after the final injection all biros 

were released singly into pens of females tor ten minutes 

per day for six days, and the number of' courts, mounts, 

treads, and completed matings recorded. 

Sexual activity was greater in the HML than the LML 
with the control line being intermediate to the selected 

lines. These relationships among lines existed within all 

main treatment groups with one exception. That exception 

was for number of courts of castrates where there was no 
difference among the lines. Castrates did not display 

mating behavior. When injected with T.P. they exhibited 
mating behavior, but at a level lower than that observed for 

intact males. Administration of T.P. did not influence the 

behavior of intact males. These results suggest that the 

circulating levels of androgens were sUfficient for the 
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elicitation of normal mating behavior for these lines. 

'l'herefore, differences between these lines selected for 

mating behavior were not due to differences in 

androgen levels. 



48 

ACKNOWLEDGEMENTS 

The author w18hea to express his sincere thanks 
and appreciation to Dr. P. B. Siegel, Professor of 
Poultey Genetics and Major adVisor, for bis suggestions, 
guidance, and encouragement throughout this course ot study. 

Tbanka are also ex.pressed to Dr. c. E. Howes, Head, 
Department of Poultey Science, Dr. H.P. Van Krey, 

Department of Poultr,- Science, and Dr. o. Colano, 
J)epartment or Veterinary Science tor their help in 
rev1ew1ng this thesis. 

Special thanks are extended to the author's 
mother and late rather, Mr. and Mrs. Ralph H. MoCollom, 
tor their help and support throughout these college 
years. 



The vita has been removed from 
the scanned document 



50 

LlDRAfJ.'URB CI'l'.ID 

AdaM, A. B. and •. Skevket., 1929. TM nol'llal 'bloo4 
p1cttlN ot 1ddh rat• and oban&•• Ul the pictu.N following 
tlQ'J'o14 teecUng. PIQ'aiol. ZOo1. 21181-220. 
Alexander.,••»., 1961. Ag.reaaiveneaa, temtor1a11t,-
an4 ••ml 'behavior 1n t1el4 onoketa (Onhoptera: 
017111dae). Beltav. l Ta 130-223. 

Ball, J., 1940. !'be etteot ot teatoaterone on tlle aex 
l,ellavior ot t-1• rat1. J. Collp. Pqobol. 291151-165. 
Baetoolt., JI., 1956. A gene •tation wbiob ohanaea a 'behavior 
pattern. Bvol. 101421•439. 
Beach.,,. A., l"'ta. Nale an« t...ie .,1ng Nlla\'1.or-1n 
pre-pu.'bertall.J' oaatrate4 t-1• n•• tNate4 nib antrogena. 
Bn4oonnoloa 31•6'T3-6T8. 
Beach., P.A., 19'12'. Anal.7ais ot the atilm.11 a.....,t• to 
e1101t at1ns l,ehavior in.the aenall7 ineXper1enoe4 •1• 
rat. J. Coap. Pa7ohol. 331163-207. • 
Beaoh, ,. A. an4 •· a. I-n., 1965. Btteota ot oaetnt1on 
and andropn replace_, on •ting in Ml• IU,11. Proo. 
Kat. AN.d. Sot. 5"11Ji26-1431. 
Breneaan, w. :a • ., 1937. Male homo• and teat1a-OOllb 
relationship 1n the ehiek. Bn4oor1noloa 21a,03-510. 
Breneaan., v. ft • ., 1938. Relat1Ye etteot1veneaa ot teatoa• 
teroae pNJdonate ud cl11Q'Cll'o-andNateron•ltensoate ln the 
oh1ot •• 1a41cated 'b7 collb powth. lncloonnoloa 231.IIJl-52. 
BNneMn, w. 11. and a. o. Jlaaoa., 1951. Androa• 1.Jltlu.ence 
on pituitU'J'•aonacl 1ntUNlat1onah1p. DMloorinoloa 
Ji8sT52-T62. 
Bu.okner., o. D . ., 11. •· Inuo, Jr., u4 J. H. 111.nill., 1932. 
Btteot ot oontiMMnt on the powtll ot ohiebn oOlll,a and 
testes . .Aa. J. PIQ'aiol. l02a2T1•275. 
Caa1•1a, ,, a. an4 B. o. Heeltel, 1966. "CoJN].at1on-
Nward site 1n the posterior lq'potaalaaa. So1enoe 153zlal'l. 
Chaplin, A. x., w. c. Blisbt, and!'. B. llcG111, 1963. 
!Ile etteota ot Yal71D& leNla ot teato•tel'One on the senal 
l>ellavior ot the ale aouae. An. Behav. 11:2"-•2"5. 



51 

Colliaa, N. E., 1944. Aareaeive behavior among verte-
bnte an1u.la. Phyaiol.-ZOOl. 17:83-123. 
Collias, N. I., 1950. Hol'IIOnea an4 'beu.v1or with special 
reterenee to birds and the •chanimu ot bOn,.one aetion. 
SIJr.•ffl ot Steroid Boiwonea. . Edited 'by Edgar s. Gordon 
( -! · tJ'iilvera!.17 ol fiaoonain PNa1, llacliaen. 
Davidson, J. M., 196·6. Aot1 vat1on ot the 111.le rat• sexual 
behavior )7 iatraoervbral illplantation ot an41'ogen. 
EndoorinolOQ 19:183-194. 
Davidson. J.M. and o. J. Bloch., 1961. Ant1ancbrogen 
illplated 1n bnin atia&latea ule repl'Oduot1ve eyatea. 
Science 155:593-59'1-. 
Davia, D. B. and L. V. :Dom., 19'i3. "The intlv.eaoe ot 
holW)MS on the eexu.1 'behavior ot doMstic fowl." In 
Esag;a ill B1tltll• Pl' 1n-181, t1a1verait7 or Calitoftlia 
Preas, Bin• ey. 
J)orfllaa, R. I. an.cl A. S. Dortll'an, l~. Studies on the 
'bioasaay ot hOnmies: '!'he Nlat1ve naotivit7 ot tbe coJlb 
ot variou breeds ot chioka to and.l'ogen.a. E.ndool'in.ologJ" 
4217-14. 

Etkin, W., 1961&. Socw .Yiori !H oraat~ ... .. ,rat••· p. 1~,. .. ve:ni£jol' ~cagoaa, caco. 
P1nkelete1n., G., A. S. Gordon., Pd H. A. 01\aripper. 194Jf.. 
The etteot ot sex hol'IIIOMa en the allAUlia 1n4uo•4 'bJ' beaor-ruc• 1n tbe rat. Bnd.oor1nology 35:267'-ffl. 
Go7., R. v. and J. s. Jaltway., 1959. '!'he 1nheritaaoe ot 
pattema ot eexual behavior in te•l• guinea piga. An. 
Behav. 7tlli2-149. 
Orwat, J. A. and w. o. Young., 1952. D1tterent1al reactivity 
ot 1n41v1clula ad tbe ne,onae ot the Ml•~• pig to 
testosterone propionate. Bndoenaolo17 51s23T-M8. 
Grunt, J. A. and w. c. Young, 1953. Cona1atanq ot ••Xllal 
'behavior patterns 1a indivichtal aale guiUa_,ta• tollolfing 
castration and ucll'ogen therapy. J. Oollp. Ph7a1ol. 
Paychol. 46s138-144. 
Guhl, A. M., 1951. Measurable ditteNncea 1n •ting behavior 
of coeke. PoultJ'Y Sci. 301687-693. 



52 

Guhl, A. M., 1961. !be effects ot aC41.uintanoe between 
the sexes on sexual l,ebavior 1n White LeghOrn.e. P01lltl"J' 
Sci • I.JO s 10-21. 

Hall11toa, J.B. and w. a. o. Golden., 19J9. Rea,onee or the 
teule '9 11111• taoa.ne aualanoe. Bnctoo1'1aoloa 25•13T-7-48. 
Bart, Q. H., S. W. Nead.,, Uld W. M. Regen, 1946. Stillllla-
ting the au drive ot lloviM •l•• 1ft utit1e1al in.181d.nat1on. 
Bnd.oorinolog 391221•213. 
Reas., c. w., 1962. Bando ... , popu.lat1ona ot tb4a 80\lthem 
~ional Po\lltl'J' Bl'M41Dg PN.teot. W.i-14'• Poult17 Sci. 
18:1',1-152. 
Hiolta, c. a., 1965. h.D4aaental ~• 1n tlMt l>e•!P ot 
.... ,,. pp. 31•33, lo11, ~iii llnaloa, 
••. 0 . . 

.Jaap# R. G., II. W. lflantq, and B. W. Tellpl•, 1961. '!'be 
1enet1c control ot varianee 111 ••• Uld teat•• we1ghta ot 
J'OUlll 11&1.e obiokeaa. P•ltr, Soi. Jio,354-363 . 
.Ta.kw.,-, J. s., 1959. Inhentaace or pattema or at~ 
'bebavioi, 1D tlle ule g\11Ma pig. All. Behav. Ts150-161. 
Juhn, II. and L. v. i.., 1930. n. relation ot sonadal 
ooa41t1oa to el"7tuoqte --•• 1n towla. Aa. J. Ph7a1ol. 
941656-661. 
J'alm, M., a. G. katavaon, and !r. P. Gallagher, 1932. The 
taotor ot aa• with Mt•~•• to Naet1v1ty to au llol"aOMa 
1a towl. l. lxp. lool. 61fil33-1T5. 
X...aott, a. J., 193T. El'J"t.Jutoc,te oo•t 1n tov 1nltNd 
atnine ot ld.oe. Proo. Soc. Bxp. Biol.• Me4. 361Jt.11--414. 
LaaoNU:, w. , .. 1943. Jltteot ot dittenno•• 1n 11Sht and 
t...,.ratUN •.-on,.,. a1Je ot OOllba oa White Legboraa. 
Endoonaolog 32z•9T-504. 
Lerner, L. J., A. B1uachi, aa4 M. Dllelskala•• 1963. A 
aens1t1 ve antiaach'Ogen aaaq: antqoai• ot 1ooall7 
applied adrogen 'br A-norpros,•'-~ in\uloted oa the chick ooe. Aeta la4oe:r1nolog1oa 441398-1'02. 
Levine, Louia, 1958. Stwliea on nml ••l•ot1on 1a a:101. 
I. RepJ10not1ve ooapet1t1on bet••• albino and blaek-qou.t1 
Ill.lea. .Aa. Kat. 92 s 21•26. 



53 

Levine., Louis, a. E. Banel, and c. A, 1)1akow, 1966. 
Mating behavioz- ot two 1nbr.4 ath.iaa or atee. .An. Beu.v. 
1!111-6. 

Lev 1 _l • V., 195'1. '!'he etteot1 or teatoate:rone pJtOP1on&te 
on t1gRtiaa 'Mban•r 1a O,TBL/101'0'81 t-1• atoe. Pree. w. Va. Aoai. 801. 2611•. (abatraotJ. 
Lewis, L.A., 1941. 'the 'blood p1oture ot aeenaleotold.Hd 
aai•l• treated witb ditt•Nnt auenal tncttona. 
BndoeriDolog 28:821-821. 
llacLean, P. D • ., 1965. Jlew t1a41na• ztelevant to ti. evolu-
tion. ot pa,ohoaexual tunet1oaa or the 'en.in. Chap,er 10 
ot Sa lle••ff eclited ,,. John JlonQ'. Holt., R1nehan an4 
Wlaalii., lew on. . 
Jlau:lng, kbN7., 1959. flle sexual 'bebavior ot two sibling 
Droeoph1la apeeies. llehav. 15110-11'5. 
Jluud:t• Aul>N7., 1961. '!'be etteeta ot U't1t1o1al eeleot1on 
tor • 1nS 1peed 1a J>lroae8Qa. •l!!!!l••t•r. An. Bebav. 
9182-92. l - -

1 

lloOUl., '1'. B . ., 1962. Seaal. behavior in tbrte 1DN4 atra1na 
ot m.oe. Bebav. 19:l'il-350. 
RoG111., T. I., 1965. Btt•ota ot genotne oa nx.ul uhavior 
11'1 lllioe. Ctaaptei- 4 1n Sex aDil Bel!lviol' edited b7 P.A. 
Beaoll. JoJm Wiley Ind Sina, !io.;lew Yon. 

Mo8111., T. B. and V. C. Bl1ght, 1963&. The aeml Nbav1or 
ot ,bprid ldoe oOIIIP&NC with 1exul 'belulrto• ot al•• or 
tile inhNd p&Nnt .,.a1u. An. Bebav. ll;48o-ll83. 
JloCl111, T. B. Ul4 V. C. Blipt,-1963b. Btteota of 
1eutne 011 ,._. noover:, ot IG-U1ve 1a the Ml•••••· 
J. 0-,. • PIQ'aiol. Pa7ehol. 56:881-888. 
McGill, '1'. B. and CJ. a. hour, 19A. Geno,,,. ....... 
dr1 ve 111 intact 8lld 1n oaa1iat:ecl. 1181• aloe. •• Soienn 
11'51511'-515. 
lfestor., x. B. aa4 R. a. Jaap, 1965. Seleot1on tor chick 
oOIII, •11ht witll ~• aad gonadotropin at1alat1on. 
Pwltry Sc1. 4'J11-"1•1~51. 
•••~r, x. B. and a. G. Jaap, 1966. haet1o cbUI•• 1n 
the IJMhtogem.e OOlllb Me,onae ot 'balw oldoka 11117 be detri-
mental to ea prod\l.ot1oa. Poalt17 Soi • .ft:Sa.lJ58-462. 



54 

Newell, O. V. and C. S. Shattur., 1950. Blood voluae 
detel'lll1nation1 in oh1ckena. Po\111.17 Soi. 29:18-87. 
Ortaaa, L. L., 19611. l>e'Nlopaeatal u4 pbp1olog1oal 
41tterenoea pN«uoed 'i1' aeleot1oa tor agonlatio 'behavior 
1D ob1ekeaa. lJapiallahe4 J:>eotoral Diaaenat1on. 
Xanaaa State Oellege., Jlanbatiaa. • 

ll1cldle, o. and P. P. BN.ueher., 1934. 8-lel>tn and 
er,t;Jutoqte a.tteftlloe aooo1'111ng to au u4 aeaaon in 
doves an4 p1geoaa. All. J. Pb7•1o1. lo&,,,P-566. 
Rise,. w., an4 v. c. Yo\UII, 195JI,. !'he tall'IIN or l&J!IS• 
...-,1,1ea or teatoateN.De propionate to activate low 
drive ale pine& pigs. BndoorbloloO 511232-235. 

Jtoaau, P. J>., L. Peuoe, aad c. It. Hu., lt31J. Collparison 
ot the heMc,tologioal oonatitu.tlon ot llale ad teal• 
rabbits. J. Bxp. Ned. 601681-699. 
81epl, P. B . ., 1959. BTiuace ot a 1wt10 l>aata to• 
agpeaaiYeMae aad aex 4".ve 1n tbe White Pl,aouth Book 
cook. Polll.tr, Soi. 381115.118. 
s1 .. e1,. P. D., 1965. aenei.101 ot Dehan.or: Seleetlon 
tor •ting altlllt7 1n ohiokena. hnet1oa 5211!69-12TT. 

sa,;h, J. ••• Jr,., 1955. Seleot1on tor 41tter1ne levels 
ot ••nal reoeptivtt7 1a the r ... 1. turn,-. Gaetica 
401596. 

Barth, J. ••~ Jr. allCl A. T. Leighton, Jr., 1953. A st~ 
or MJl'tain taotors atteotinl t•rt111t,' in tura7e. 
PCN1t17 Soi. 32a100Ji-1013. 
Steu. x. P. and B. Canter, 1~5. ObarC•• ill •rrthNOJt•• 
ot baaatera tollotdJII eutrat1on apleeneot••• an4 
ausepent liver u-oa and teatoaterou inJ•otiona. !Too. 
Soc. Exp. Biol. Jle4. 60:313-318. 
Stone, c. P., 1938. Aotifttion or 1-,otent •l• rata 'b7 
taJ•otion ot testosterone propionate. J. Coap. PqchOl. 
25•"'· 
'fa'ier, B., D. E. Ilana, an4 L. v. Dolll. 19'l3. Etteot or 
aex boNOnea on the er,tJUtoc,te nWllber in the blood ot the 
4oaeat1o towl. All. J. PhJ'a1ol. 138:1179-1'87. 
T1ndell, D. and c. G. An•., 1965. Sexual •tuntr or •1• 
oh1cnna aeleoted tor ating al>111t7. Poult17 Soi. IJIJ:10-12. 



55 

Tollllan, J. and J. A. lt1ng, 1956 .. The ettecta ot testos-
terone propionate on aareaa1on 1a lllale and r...ie C5TL/l.O 
II.ice. Brit. J. An. Behav • .fl 1141-149. 
Vale1teia, B. s . ., W. Rias, and W. C. Young., 1954. Sex 
drive 111 , .. t1call7 lleterogeuna and highly inbred 
stftina ot ul• guinea piga. J. Coap. &o Ph7a101. Psychol. 
4T :162-165. 
Va\18bn, B., an4 l. E. Piaber, 1962. Male sexual. behavior 
induced bt intn.cranial electrical et1mulat1on. Science 
137:758-760. 
lfalhbum, X. W. and P. B. Siegel., 1963. The intluence or 
thiouracil on ohiokena aeleoted tor high and low body 
weights. hul.tl'J' 801. 411161-169. 
Vhalen, a. B., 1961. Strain d1tterences 1n sexual behavior 
ot the male rat. Behav. 1811,t-204. 
W1111UIIS, Cletus and v. B. llc01bbon, 1955. Ooul'tahip 
behaVier ot the ale domeatio towl, Gallua 519111t1qu1. 
Pou.lt17 Sci. 34tll72•ll73. 
Wood-OU.ah, D. G. •·• 1959. Cfenetic d1tterenoea 1n the 
reproductive behavior or doMat1c cockerels. Anatomical 
Record 134: 658-659. 
Weod-Ouah, D. O. ••, 1960. A study or aex•dn ve ot two 
1tl'&ina ot oookerele through three generations. An. 
Behav. 8s43-83. 
Wood.-Gulh, ». G. X. and R. Oabome, 1956. A atudU.of 
ditterenoea 1n the au-drive ot cockerels. Brit. J. An. 
Bebav. 41102-110. 
Young, w. c., 1965. The organ1u.t1on or aexual behavior 
b7 borml'lAll action~ the prenatal and larval periods 
in vertebrates. Chapter 5. or IS. BebfP.9i~ Edited by 
1. A. Beach. John Wiley and Iona, c., ew ark. 



GENETICS OF BEHAVIOR: 

ENDOCRINE RBSPONSES IN LINES SELECTED FOR MATING ABILITY 
by 

Richard Eugene McCollom 

.ABSTRAC'l' 

'l'he role of androgens on mating behavior, packed cell 

volume (PCV), and comb size was studied in lines selected 

bidirectionally for mating ability. 

Combs of adult low-mating-line (uo:,) males were larger 

than those of the high-mating-line (HML) males while those 

of controls were intermediate. Chick comb response to 

androgen however, showed no line diffex-enoe. 

Random samples of adults showed no differences among 

lines for POV. However, for an unexplainable reason, there 

was a difference among lines for birds used 1n the mating 

trials. 

Males were hatched from P7 matings of the selected 
and the control line. Half were caponized at five weeks 
or age and half served as intact controls. Fourteen daily 

injections of testosterone propionate (T.P.) were given 

to half of the castrates and half the intact birds commenc-

ing at 23 weeks of age. After the final injection, all 

males were released singly into pens of females for 10 



minutes daily. The number of courts, mounts, treads, 
and completed matings were recorded. 

Sexual activity was greatest for the HML and least 

for the LML with the controls being intermediate. 

Castrates displayed no mating behavior. Administration of 

T.P. to castrates elicited sexual behavior but to a lesser 

degree than observed in intact males. No change in 

behavior was noted for intact males injected with T.P., 

suggesting that sufficient endogeneous androgens were 

present for normal mating behavior. It was concluded, 

therefore, that the differences among lines for mating 

behavior were not due to unequal androgen titers. 
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