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A STUDY OF HORMONES AND REPRODUCTION IN MALE .Z'l.ND FEMALE 

TURKEYS 

UNDER NATURAL MATING OR ARTIFICIAL INSEMINATION CONDITIONS 

by 

Mary Christine Jones 

(ABSTRACT) 

This study evaluated mating behaviors of turkeys, the 

effects of these behaviors on reproduction, the effects of 

the presence or absence of the opposite sex on reproduction 

and changes in serum luteinizing hormone (LH) and prolactin 

concentrations due to natural mating or artificial 

insemination. 

Male body conformation did not significantl~ affect 

male mating efficiency, whereas male sex drive was 

correlated with efficiency. Female sex drive, while 

positively correlated with the number of attemptt::d matings, 

decreased following an incomplete or completed ma-ting. 

Neither semen quality nor egg production was affected by 

degree of sexual activity. 

In males used for artificial insemination, the presence 

or absence of females did not affect any semen quality 

measurement. Egg production of artificially inseminated 

females was positively affected by male presence during the 



last third of the laying period, 1-. . l 
w~.i .-..e 

hatchability of fertile eggs was not. 

fertility and 

Very few differences in serum LH or prolactin 

concentrations were observed following natural mating 

behaviors or artificial insemination. Serum LH and 

prolactin concentrations did not change following any male 

mating behavior. For mated females, a significant decrease 

in LH was observed in non-receptive hens following 

introduction of the male into the breeding pen. No changes 

in prolactin were observed following any female mating 

behavior. Although no differences were observed in LH 

concentration in males following semen collection, prolactin 

significantly increased in males maintained in the presence 

of females following this procedure. No changes in serum LH 

or prolactin concentrations were observed following 

artificial insemination of females. 
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INT~ODUCTION 

Procreation, essential for species survival, is 

inherent in all species. Each species has its own 

characteristic pattern of mating behavior. Although the 

specific mating behavior of the turkey has been identified 

(Smyth and Leighton, 1953; Hale and Schein, 1962; Carte and 

Leighton, 1969) little research has been reported concerning 

the interrelationships of mating behaviors and the possible 

effects they may have on reproduction. It is well 

established that hormones are the controlling factors in the 

attainment of sexual maturity and the desire to reproduce. 

Although the use of certain exogenous hormones has been 

shown to influence sexual activity, very little is known of 

the endogenous hormonal concentrations and relative changes 

that accompany natural mating patterns in turkeys. Since 

artificial insemination (AI) is now a routine and 

economically necessary part of the reproductive process of 

turkey populations, it would be useful to determine hormone 

changes that are associated with artificial insemination. 

In addition, it would be useful to determine the effect of 

the presence or absence of sexually active males and females 

on the hormonal status and reproductive parameters of the 

two sexes. The fundamental knowledge obtained from this 

study may prove to be of significant economic value to the 

turkey and wildlife industries. 
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The objectives of the study were: 

1. To study the interrelationships of mating behaviors 

and their effect on reproduction. 

2. To evaluate changes in prolactin and luteinizing 

hormone in relation to sexual behavior of naturally 

mated male and female turkeys. 

3. To determine if the presence or absence of sexually 

active male·s and females has an effect on 

artificially inseminated turkeys with respect to 

prolactin and luteinizing hormone concentrations, 

egg production, fertility, hatchability, semen 

volume and semen concentration. 



LITERATURE REVIEW 

Studies concerning the mating behavior of turkeys are 

limited. Smyth and Leighton (1953) demonstrated that in the 

turkey, unlike other avian species, mating is always 

initiated by the female who signals her desire to mate by 

assuming the sexual crouch. A detailed description of the 

sequence of the mating ritual of the turkey was presented by 

Hale and Schein (1962) and Carte and Leighton (1969). In 

studies concerning the relationship between mating behavior 

and fertility, the inability of the male to consummate 

matings has been found to be a primary cause of low 

fertility in naturally mated turkey populations (Smyth and 

Leighton, 1953; Carte and Leighton, 1969). Later, a high 

male to female body weight ratio was indicat~d as an 

important factor in the males inability to mate effectively 

(Leighton and Masincupp, 1973). Female sex drive, defined 

as the continued willingness to mate following an attempted, 

incomplete or a completed mating has alsc been cited as a 

major factor in determining fertility in naturally mated 

turkeys (Hale, 1951; Carte and Leighton, 1969). It was 

noted that the females' desire to participate in sexual 

activity after either an incomplete or completed mating was 

greatly diminished, while hens continued to show a desire to 

mate after an attempted mating. There was, therefore, a 

negative correlation between male mating efficiency and 

3 
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female sex drive. 

Investigations into the effect of mating behavior on 

reproductive performance have shown that while a positive 

correlation exists between mating frequency and egg 

production in both chickens and turkeys (Fomin, 1975) no 

relation was found between degree of sexual activity and 

hatchability (Hale, 1955; Gulati et al., 1980). With regard 

to male chickens and turkeys, both semen concentration and 

volume were shown to be higher in sexually passive males, 

when compared to sexually active ones (Fomin, 1975). 

Studies concerned with the effects of the presence or 

absence of sexually active males and females on reproduction 

in poultry are also limited. Most research comparing 

naturally mated and artificially inseminated females has 

demonstrated that the presence of sexually active male 

chickens has no significant effect on egg production 

(Kondalov, 1975; Tarapovski, 1976; Renden and Pierson, 

1982). However, accelerated sexual maturity and increased 

egg production due to the visual presence of males was 

suggested in another study (Bhagwat, 1978). There is even 

less information on the effect of the presence of sexually 

active females on male reproduction. One study did find 

that cocks reared in sight of sexually active hens had 

higher semen quality than did those maintained in isolation 

from females (Sochkan and Bulgia, 1980). 
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Sexual maturation and the desire to initiate sexual 

activity are stimulated by gonadal hormones. Testosterone 

in the male and estradiol in the female are the most 

important of these hormones in poultry. The production and 

secretion of these steroids seem, . + in _urn, to be controlled 

by two hormones released from the anterior pituitary. These 

are luteinizing hormone (LH) and prolactin. Interstitial 

Leydig cells in the testes are the major site of 

testosterone synthesis in poultry (Lake and Furr, 1971; 

Lofts and Murton, 1973). Plasma LH significantly increases 

after photostimulation and induces the growth of the 

interstitial cells (Follett et al., 1972). In the Peking 

duck (Garnick, 1971), starling (Temple, 1974) and the 

sheathbill (Burgar and Millar, 1980) there is a 

concommittant increase in testosterone production with this 

cellular growth. Exogenous injections of LH have been found 

to cause the proliferation of interstitial Leydig cells and 

testosterone secretion in rams (Schanbacher, 1980), 

hypophysectomized chicks (ToJo, 1981), rats (Hodgson and 

Kretger, 1982) and gerbils (Fenske and Probst, 1982). 

In female poultry, the thecal cells of maturing 

follicles are the major site of estrogen synthesis. Camper 

and Burke (1977) demonstrated the steroidogenic action of LH 

in the turkey ovary. Injection of LH elicited a rapid 

increase in serum estrogen. It has also been shown that as 
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ovarian development begins an LH increase precedes the 

initiation of estrogen production (Wilson and Sharp, 1975; 

Williams and Sharp, 1977). Incubating or broody hens show 

the reverse situation, i.e. a reduc~ion in plasma LH 

precedes a decrease in estrogen concentration (Cogger et 

al., 1979; Sharp et al., 1979). 

The action of prolactin is far different from and not 

as clear as that of LH. Early work suggested an anti-

gonadal action for prolactin in birds (Bates et al., 1935; 
~ ~ 

Nalbandov et al., 1945). Further work has substantiated 

this conclusion. Prolactin has been shown to cause 

testicular and ovarian regression in sparrows (Meier, 1969) 

and quail (Alexander and Wolfson, 1970). Before the onset 

of broodiness in turkeys there is a significant increase in 

prolactin (Etches and Cheng, 1982). In mallard ducks 

(Goldsmith and Williams, 1980) and chickens (Bedrak et al., 

1981; Lea et al., 1981) prolactin increases during 

incubation are associated with a suppression of LH release. 

Much work has been concerned with the stimulation of 

sexual behavior through the use of hormone implants or 

injections, but very little research has been designed to 

determine the influence mating behavior or AI may have on 

hormone concentration. A number of studies investigating 

the endogenous release of hormones due to sexual activity 

have been conducted using species other than birds. Studies 
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involving bulls (Smith et al., 1973), stallions (Enbergs et 

al., 1977), white-tailed deer (Bu~enik et al., 1977) and 

mice (Batty, 1978; Coquelin and Bronson, 1980) all 

demonstrated increases in testosterone concentration 

following copulation. Visual stimulation alone appears 

sufficient to elicit increases in stallions (Ganjam and 

Kenney, 1975) and dairy bulls (Weathersbee, 1980). Sexual 

activity also increased testosterone in rabbit bucks 

(Haltmeyer and Eik-nes, 1969; Younglai et al., 1976; Blake 

et al., 1978). Testosterone increases in rabbits appeared 

to be dependent on small transient increases in LH. Rats 

also experience increases in LH as well as testosterone upon 

sexual stimulation (Kamel et al., 1975; Frankel, 1981). 

Ellendorf et al. (1975) found that while LH increased due 

to sexual activity in boars, testosterone did not. The 

relative changes in prolactin concentration due to sexual 

activity in males have been only briefly considered. Rats 

experience small increases in prolactin following coitus 

(Kamel et al., 1975), whereas prolactin concentration in 

male rabbits does not change (Fuchs et al., 1981). 

The conclusions of research relating to hormone 

concentration and sexual activity in avians are in 

agreement. Work completed dealing with domestic ducks 

(Balthazart, 1976), chickens (Benoff et al., 1978) ar-d 

lesser sheathbills (Burgar and Millar, 1980) all showed a 
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positive correlation between testosterone concentration and 

sexual activity. Visual exposure to sexually active females 

was sufficient to increase testoster·one (Feder et al., 1977; 

O'Connell et al., 1981) and LH (Silver et al., 1980) in male 

ring doves. 

With respect to hormonal changes in males associated 

with artificial insemination very little work has been 

reported. Wilson et al., (1979) found that testosterone 

concentration did not change after the artificial collection 

of semen from male chickens. 

To this author's knowledge no work has been reported 

with regard to changes in prolactin concentration due to 

male sexual activity or artificial insemination in poultry. 

Very little research has been concerned with mating 

behavior and the hormonal status of females. Female voles 

exhibited increased LH concentration following copulation 

(Charlton et al., 1975; Milligan, 1981). Exhibition of 

lordosis or cervical stimulation alone were not effective in 

changing LH level. Mating also significantly increased 

plasma LH in female hamsters (Joshi and Labhsetwar, 1975), 

rabbits (Dufy-Barbe et al., 1976) and cats (Johnson and Gay, 

1981; Banks and Stabenfeldt, 1982; Concannon et al., 1982). 

While copulation significantly increased 17-~-estradiol in 

the sable (Polyntsev et al., 1977) no correlation was found 

between degree of sexual activity and estrogen 
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concentrations in Rhesus monkeys (Johnson and Phoenix, 

1977), Freisian heifers (Glencross and Pope, 1977) or ewes 

(Knight et al., 1978; Nessan, 1980). Mating activity 

appears to cause a decline in plasma prolactin in female 

rabbits (Fuchs et al., 1981) and gilts (Ebenshade et al., 

1981). 

Almost all reported work dealing with hormones of 

female poultry has been related to changes associated with 

the ovulatory cycle. Ovulation occurs in most avians 15 to 

75 minutes following oviposition (Sturkie, 1976). 

Basically, researchers agree that LH peaks 3-6 hours pre-

ovulation in chickens (Peterson and Common, 1971; Haynes et 

al., 1973; Etches and Cunningham, 1977; Peczely et al., 

1980; Etches and Cheng, 1981) and around 6 hours pre-

ovulation in the domestic turkey (Mashaly et al., 1976) with 

no peaks during periods of non-ovulation or reproductive 

pause. There appears to be no significant fluctuations in 

prolactin concentration in the ovulatory cycle of the 

domestic turkey hen (Harvey et al., 1981; Etches and Cheng, 

1982). 

Studies evaluating possible changes in LH or prolactin 

concentration due to female sexual activity or artificial 

insemination in poultry have yet to be reported. 



MATERIALS AND METHODS 

Naturally Mated Turkeys 

Forty-eight medium white female turkeys were randomly 

assigned to eight breeding pens of six hens each. Two 

contempory males were assigned to each pen. The males were 

held in enclosed wire coops in full view of their assigned 

pen of females. All males received 16 hours of artificial 

light in addition to natural light per day at a minimum 

light intensity of 86.1 lux three weeks prior to the females 

to insure they were in full semen production once mating 

activity commenced. Females were placed under this same 

light regimen. All males were weighed and measurements were 

obtained on breast width, body depth, shank length and keel 

length at the beginning of the study. 

Mating behavior was observed five days per week for 18 

weeks. Each male was placed in his assigned pen of females 

for 15 min each day. The order of male introduction into 

the pens was alternated daily. Records of all mating 

activity were obtained. Female mating behavior was 

classified as "non-receptive" if the female did not assume 

the sexual crouch and "receptive" if the sexual crouch was 

assumed in the presence of the male. An "attempted mating" 

was recorded if the male mounted the female with both feet 

but he stepped off before the act could proceed further. An 

"incomplete mating" was recorded when the male mounted the 

10 
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female and her tail was raised to allow completion, but, 

because of clumsy technique on the part of the male, 

insemination did not take place. P... "completed mating" was 

recorded if the female was successfully inseminated by the 

male. 

All females were trapnested four times daily and 

records of egg production, fertility and hatchability were 

obtained throughout the experiment. Eggs were set every two 

weeks. Semen was obtained three times during the experiment 

at six week intervals. The semen was evaluated for volume 

and spermatozoa concentration. Samples were also stained 

with a vital dye which differentiated the live from the dead 

spermatozoa. 

Blood samples were obtained during the "honeymoon 

period", a period before the onset of egg production when 

most females are receptive to the males. Females sampled 

were selected from those in the following behavior 

categories: non-receptive females, receptive females not 

approached by a male, females follcwing an attempted mating, 

an incomplete mating or a completed mating. Males sampled 

were selected from those in the following categories: males 

not interested in mating activity, males that masturbated 

and males that completed a mating. Ten ml samples were 

obtained from the females and twenty ml samples obtained 

from the males according to the following schedule: 15 
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minutes before males were placed in the female pens and 15, 

45, 90 and 180 minutes after the particular behavior was 

exhibited. All samples were assayed for LH and prolactin 

concentrations. 

Artificially Inseminated Turkeys 

Forty-eight medium white female turkeys were randomly 

placed in eight pens of six hens each. In each of four of 

these pens, two contemporary males were physically 

isolalated in wire coops in full view of the females. The 

remaining four pens of females were isolated both physically 

and visually from males. Eight additional males were 

maintained in physical and visual isolation from females. 

The same lighting procedures were followed as outlined for 

naturally mated birds. 

Females were trapnested four times daily and records of 

egg production, fertility and hatchability were kept 

throughout the experiment. Eggs were set every two weeks. 

The same semen quality measurements were obtained three 

times during the study as outlined for the naturally mated 

males. 

Females were artificially inseminated with 0.05 ml 

semen on a biweekly basis. AI treatments were as follows: 

(1) hens isolated from males inseminated with pooled semen 

from isolated males; (2) hens isolated from males 

inseminated with pooled semen from males exposed visually to 
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females; (3) hens maintained in presence of males 

inseminated with pooled semen from isolated males; (4) hens 

isolated from males inseminated with pooled semen from males 

visually exposed to females. 

each treatment. 

There we~e two replicates of 

Ten ml blood samples were obtained from six females 

isolated from males and 6 females maintained in the presence 

of males. Only females with a hard shell egg present in the 

oviduct were sampled. Twenty ml samples were obtained from 

six isolated males and six non-isolated males. Blood 

sampling was done according to the following schedule: 15 

min before semen collection from males or insemination of 

females and 15, 45, 90 and 180 min following semen 

collection or insemination. 

and prolactin. 

Exnerimental Techniques 

All samples were assayed for LH 

Semen Volume. Each semen sample was measured in a pipette 

graduated in 0.01 ml increments. 

Semen Concentration. Two micro-hematocrit tubes were filled 

with each semen sample and centrifuged for 5 min at 3,000 

RPM. Packed cell volume was obtained using a micro-

hernatocrit reader. The average packed cell volume was 

converted to number of spermatozoa per ml by means of a 

standardized curve described by the equation Y = 0.293 + 

.333X, where Y equals spermatozoal counts (X 10 5 ml) and X 
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equals packed cell volume. 

Live-Dead Slides. A small amount of semen from each sample 

was mixed with a nigrosin-eosin vital dye (see Appendix A) 

and evenly distributed over a microscope slide. The slide 

was then dried under a hair dryer at low heat and stored in 

a dessicator. All slides were evaluated microscopically 

under oil immersion (960 X). One hundred sperm were counted 

on each slide and placed in the following categories: 

normal (non-stained), abnormal (non-stained but bent, 

twisted or in pieces) and stained (dead). 

Male Body Measurements. Body weight, breast width, body 

depth, shank and keel length were obtained on all males to 

determine their interrelationships to each other and their 

effects on male mating efficiency. Body measurements were 

made using a modified shoe gauge calibrated in centimeters. 

Blood Sampling. A 22 gauge needle was used to obtain blood 

samples from the wing vein. All samples were placed in non-

heparinized 3' x 5' plastic Whirl-pakR bags and placed in a 

refrigerator overnight. The following day, blood serum was 

drawn off and stored in 7 ml plastic vials. All samples 

were frozen until the time of assay. 

Hormone Assavs. Both LH and prolactin radio-immuno assays 

were conducted according to protocol established by Dr. M. 

E. El Halawani at the University of Minnesota (see Appendix 

B). 
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Statistical Analysis 

Pearson product-moment correlatio~s, multivariate 

analyses of variance, analyses of variance, general linear 

model analyses and linear regressions were used for 

statistical analyses where approp~iate. 



EXPERIMENTAL R~SeLTS 

General observations. Courting behavior on the part of the 

males commenced immediately upon being released into their 

assigned pen of females. Courting by the male was 

demonstrated by "strutting" or "showmanship" with strutting 

being almost a continuous process until a female assumed the 

sexual crouch. At that time, the male stepped upon the back 

of the female and treaded with both feet until the female 

raised her tail to allow the male to consummate the mating. 

At that time, the male usually clasped the base of the wings 

of the female with his feet, rested his hocks on her back 

for balance and then brought his tail around that of the 

female and deposited semen on her everted vagina. If the 

mating was consummated, the male would then lightly step off 

the female, and resume his courting pattern. The female 

would then get up, shake herself several times and then, in 

most cases, would not mate again on that day. If a mating 

was attempted, but not completed, the female would often 

remain receptive to the male until a mating was completed or 

the male was removed from the pen. It should be noted that, 

without exception, matings were initiated by the female. No 

matings were observed to take place unless the female 

assumed the sexual crouch. 

Males that were well coordinated and physically well 

balanced usually completed a high proportion of the matings 

16 
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available to them. However, because of lack of experience 

or clumsy technique some toms completed few, if any matings. 

Under these circumstances it wasn't uncommon to observe 

males masturbating by treading the floor or rubbing their 

copulatory organs on other nearby objects. 

Female willingness to mate is usually very high 

immediately after exposure to stimulatory lights and during 

the two or three weeks prior to the start of egg production. 

It is not uncommon for females to mate one or more times 

each day during this "honeymoon" period. Female sex drive 

continues to be high until egg production reaches its peak, 

after which receptivity declines and stabilizes for the rest 

of the season. The initial urge to mate is biologically 

necessary in order to assure that the first eggs laid will 

be fertile. 

Male body measurements and mating efficiencv. Male mating 

efficiency, defined as the percentage of initial available 

matings completed, was not significantly correlated with any 

of the male body measurements. Among the body measurements, 

it was of interest to note that only body weight with body 

depth and body depth with shank length showed correlations 

that were significantly different from zero. Correlation 

coefficients are presented in Table 1. 

Matinq behavior classification and female sex drive. Female 

sex drive, defined as the number of times a hen was willing 
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Table 1. Correlation coefficients of male mating 
ef f iciencyl and male body measurements 

Body weight 

Body depth 

Breast width 

Keel length 

Shank length 

Body 
weight 

0. 51')~ 

0.33 

0.43 

0.42 

Mating efficiency -0.02 

Body Breast 
depth width 

-0.30 

0.22 -0.03 

0.57i( 0.06 

-0.01 0.06 

Keel 
length 

-0.04 

0.02 

Shank 
length 

0.07 

1/ - Hale mating efficiency values were transformed to arc 
sine prior to analyses. 

*Significantly different from zero (P~0.05). 
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to mate, showed a significant correlation (P~.01) with total 

number of attempted matings, but n0t with the number of 

incomplete or completed matings. Correlation coefficients 

are presented in Table 2. This observation is supported by 

the data in Table 3 which shows that females continue to 

show a strong desire to mate more often following attempted 

matings than following an incomplete or complete mating. 

The reduction in female sex drive following an incomplete 

mating appeared to be approximately half that observed 

following a completed mating. 

Male mating efficiency and male sex drive. Male mating 

efficiency (percentage of initial available matings 

completed) and male sex drive (percentage of total available 

matings attempted) showed a correlation of +.88 which was 

significantly different from zero. Male mating efficiency, 

sex drive and number of matings available to each tom are 

presented in Table 4. 

Male mating behavior and semen quality. Correlations of 

male sex drive and mating efficiency with semen volume, 

semen concentration and number of normal, abnormal and 

stained spermatozoa were low and not significantly different 

from zero. (Table 5). 

Female mating behavior and egg production. The correlation 

coefficient between female sex drive and egg production (egg 

numbers) was -0.09 and not significantly different from 
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Table 2. Correlation coefficients of female mating 
behavior classifications and female sex 
drive 

Female mating 
behavior classification 

Attempted mating 

Incomplete mating 

Complete mating 

Correlation 
coefficient 

0. 84-/( 

0.18 

-0.02 

l/Female sex drive is defined as the total number of 
times a hen is willing to mate. 

~·(significantly different from ze.ro (P~O. 01) 
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Table 3 . Number of times females were still receptive 
following attempted, incomplete or completed 
matings during the "hone;r.noon" and laying 
periods 

Female 
mating 

classification 

Attempted during the 
honeymoon period 

Incomplete during the 
honeymoon period 

Completed during the 
honeymoon period 

Attempted during the 
laying period 

Incomplete during the 
laying period 

Completed during the 
laying period 

Total 
number 

of 
matings 

12 

12 

24 

218 

119 

267 

Number of times 
females still 

receptive following 
mating behavior 

8 

1 

4 

165 

16 

14 
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T bl 4 M 1 . ~ ~. . 1 1 d . 2 a e . a e mating er~ici0ncy , ma e sex rive 

Male 
number 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

and number of matings available to naturally 
mated toms 

Mating 
efficiency 

(%) 

8 

1 

74 

25 

18 

28 

49 

43 

64 

69 

11 

5 

60 

78 

1 

0 

Sex 
drive 
e~) 

33 

28 

91 

66 

66 

82 

88 

93 

92 

98 

41 

43 

88 

86 

5 

46 

Number 
of matings 
available 

85 

88 

110 

9 

64 

49 

53 

53 

73 

42 

44 

178 

33 

75 

123 

135 

l/Mating efficiency is defined as the percentage of 
mating completions of initial available matings. 

2' - 1Sex drive is defined as the percentage of matings 
attempted of total available matings. 
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Table 5. Correlation coefficients 1 of male sex drive and mating efficiency 
with semen volume, semen concentration and number of normal, 
abnormal and stained spermatozoa for naturally mated males 

Sex drive 2 

Mating efficiency 2 

Semen 
volume 

0.18 

-0.22 

Semen 
concentration 

-0.16 

-0.25 

Number of spermatozoa 
Normal Abnormal Stained 

0.27 -0.28 -0.15 

0.27 -0.17 -0.26 

!/None of the correlation coefficients were significantly different from zero. 

llvalues were transformed to arc sine prior to analyses. 
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zero. 

Effects of the presence or absenc~ o~ males on egg 

production, fertility and hatchability of fertile ~ 

of artificially inseminated and naturally mated females. 

Average egg production (egg numbers) is presented in Table 6 

in six week subperiods and for the entire 18 week production 

period. The analysis of variance of these data for AI 

females are presented in Table 7. Egg production was 

significantly higher (P~.05) during the 13tb to 18th week 

period for females maintained in the presence of males. No 

significant differences were obtained through the first 12 

weeks or for total egg production for AI hens. Although few 

birds in either AI treatment exhibited broodiness, females 

in the absence of males had 29% broodiness over the whole 

season as opposed to 8% for the females in the presence of 

males. 

Naturally mated and AI females were maintained in 

separate buildings and treated as separate experiments. 

Although this situation would confound any statistical 

analysis, an interesting comparison can be made between 

these groups as far as egg production is concerned. As can 

be seen in Table 6, egg production remained higher 

throughout the experimental period, regardless of sexual 

activity, for mated females than for isolated AI females. 

Broodiness was only 10% over the entire season for mated 
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Table 6 . Mean egg production (egg no.) of artificially 
inseminated and naturally mated female 
turkeys 

Egg production meansl 

Treatment Wk 1-6 Wk 7-12 Wk 13-18 Wk 1-18 

Females in absence 
22.9a 16.9b of males 25.2a 65.la 

Females in presence 
of males 26.2a 23.8a 22.2a 72.la 

Naturally mated 
females 28.4 28.6 27.3 84.0 

]) :Means are number of eggs. 

~/Means with different superscripts are significantly 
different (P~0.05). 
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Table 7 . Analysis of variance of egg production of 
artificially inseminated turkeys maintained 
in the presence or absence of males 

Source Degrees 
of of Mean squares 

variation freedom Wk 1-6 

Treatment 

Error 

Total 

1 

40 

41 

3.5 NS 

23.2 

Wk 7-12 

3.5 NS 

34.3 

*Significantly different (P~0.05) 

NS - No significant differences 

Wk 13-18 

301. 8;'.-

52. 4 

Wk 1-18 

445.8 NS 

207.1 
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Table 8. Percent1 fertility and hatchability of fertile 
eggs of artificially inseminated and naturally 
mated female turkeys 

Hatches 1-4 
Treatment2 Fert. Hatch. 

l 77.1 77.7 

2 76.6 84.9 

3 74.2 81.2 

4 78.0 80.2 

Naturally 
mated 

females 40.6 74.0 

Hatches 5-9 
Fert. Hatch. 

65.8 64.4 

78.7 70.2 

72.9 75.6 

75.4 74.7 

49.8 76.4 

Hatches 1-9 
Fert. Hatch. 

71.5 72.6 

77.9 78.3 

73.5 78.3 

76.6 77.3 

45.3 75.2 

l/Analyses of variance showed no significant differences. 

'!:...!Treatments: 
1) Females in absence of males inseminated with semen 

of males in absence of females. 
2) Females in absence of males inseminated with semen 

of males in presence of females. 
3) Females in presence of males inseminated with semen 

of males in absence of females. 
4) Females in presence of males inseminated with semen 

of males in presence of females. 
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Table 9. Analysis of variance of fertility and hatchability of fertile eggs of 
artificially inseminated females maintained in the presence or absence 
of malesl 

Mean squares 
Source Fertility Hatch. Fertility Hatch. Fertility Hatch. of -

variation Df Hatches 1-4 HPrches 5-9 Hatches 1-9 
-- --· ··--

Treatment 3 2.27 NS 9.78 NS 24.06 NS 36.63 NS 7.10 NS 14.61 NS 

Error !,,_ 4.09 12.92 15.55 119.61 4. 77 48.41 

Total 7 

! 1oata were transformed to arc sine prior to analyses. 

NS = No significant differences 

'!:._/Treatments: 
1) Females in absence of males inseminated with semen of males in absence of 

females. 
2) Females in absence of males inseminated with semen of males in presence of 

females. 
3) Females in presence of males inseminated with semen of males in absence of 

females. 
4) Females in presence of males inseminated with semen of males in presence of 

females. 
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females. 

Data on percentage fertility and hatchability of 

fertile eggs are presented in Table 8. Analyses of variance 

of these data for AI females are presented in Table 9. No 

significant differences in fertility or hatchability of 

fertile eggs were obtained for females in the presence or 

absence of the opposite sex whether they were inseminated 

with semen from isolated males or semen from males 

maintained in the presence of females. 

Effect of the presence or absence of females on semen 

quality of males used for artificial insemination. Average 

semen volume, semen concentration and number normal, 

abnormal or stained spermatozoa of males in the presence or 

absence of females are presented in Table 10. Analyses of 

variance are presented in Table 11. No significant 

differences were obtained between treatments for the 

variables under study. 

Coefficients of variation for LH and orolactin 
~- -- -~ 

radioimmunoassays. Laying turkey serum pool was used for 

known LH duplicates, and a within assay coefficient of 

variation of 8% (n=6) was obtained. Diluted broody turkey 

serum was used for duplicate known samples in the prolactin 

assay and a within assay coefficient of variation of 18% 

(n=6) was obtained for these samples. 



Table 10. Mean semen volume, concentration and number of normal, abnormal and 
stained spermatozoa of artificial insemination males 

--
Treatment Volume Concentration Normal Abnormal Stained 

Males in absence 
0 of females 0.25 9.0 79 18 3 
CV) 

Males in presence 
of f ernales 0.23 8.20 85 12 3 
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Table 11. Analysis of variance of semen volume, concentration and live-dead 
stains for artificial insemination.males maintained in the presence 
or absence of females 

Source Mean squares of Mean squares 
variation Df Volume Concentration Df Normal Abnormal Stained 

Treatment 1 1.1 NS 2.3 NS 1 81.0 NS 156.3 NS 0.3 NS 

Error 14 3.9 1. 3 14 218.8 205.3 3.3 
-

Total 15 

NS = No significant differences 
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Hormone concentrations associated 

with natural mating behaviors 

Mean LH concentration for males and females are 

presented in Table 12. Mean prolac~in concentrations are 

presented in Table 13. 

Males. No significant differences were obtained in 

prolactin levels between the sexual activity of naturally 

mated males under study within observation periods or within 

mating activity before or after the designated activity. 

Although no significant changes in LH occurred over time due 

to mating activity, 15 minutes prior to introduction of the 

males to female pens, males that subsequently showed no 

interest in mating had significantly higher LH levels than 

those that masturbated. Since all toms received the same 

visual exposure to females prior to introduction, it is felt 

that this difference was a chance occurrence. 

Females. Non-receptive females were the only ones 

studied that had a significant change in LH associated with 

specific mating behavior. LH concentration decreased from 

the intial level of 4.0 ng/ml to 2.5 and 2.7 ng/ml at 90 and 

180 minutes, respectively. The decline in LH is described 

by the linear regression equation, Y = -0.007X + 3.68 where 

Y is LH concentration and X is time of sampling. 

When comparing female behavior within time, females 

that completed matings showed significantly higher LH 



Table 12. Mean luteinizing hormone concentrations (ng/ml) 1 before and following 
mating activity of naturally mated turkeys 

Mating 
activity 

Male 
No mating 
Masturbation 
Complete mating 

Minutes before or following mating activity2 •3 
-15 15 ~-· ···-~-··· -90___ - 180 

4. 9 +l. 66aA 
2.5 + .3 7bA 
3.6 + .2labA 

4.2 ±2.26aA 
2. 5 + .14aA 
3.7 + .4SaA 

3.8 ±l.50aA 
2. 6 ± . 32aA 
3.1 + .2laA 

4.1 ±1. 94aA 
2.7 ± .49aA 
3.1 + .3laA 

3. 3 +l.15aA 
2.3 + .25aA 
3.1 + .42aA 

Female 
("') 

(") ·· · 4 88aA 2 aAB aAB bB bB ~on-receptive .0 + . 3.5 + . 5 3.4 + .62 2.5 + .09 2.7 + .10 
· - · 3 2 - 4 aA - aA - aA - bA - bA Receptive . + . 2 3.2 + .35 2.4 + .46 3.0 + .42 3.0 + .33 
Attempted mating 3.8 + ·.54aA 3.7 + .55aA 3.6 + .5laA 3.1 + .25abA 3.5 + .59abA 
Incomplete mating 4.2 +1.4saA 3.9 +1.32aA 4.9 +l.89aA 3.4 + .55abA 3.3 + .49abA 
Complete mating 4.7 + .52aA 5.0 + .90aA 3.2 + .43aA 4.9 + .97aA 4.7 + .55aA 

!/Means + S.E. mean 

~/Means within each bleeding time and sex with different lower case superscripts 
are significantly different from each other (P<0.05). 

l/Means within each mating activity across time with different upper case super-
scripts are significantly different from each other (P~0.05). 
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Table 13. Mean prolactin concentrations (ng/ml) 1 before and following mating 
activity of naturally mated turkeys 

Mating M' b f f 11 . · · · 2 ,3 inutes e ore or o owing mating activity 
activity -15 15 45 90 180 

Male --
No mating 62 + 7. 2aA 82 +16.laA 79 +12.9aA 83 +12.2aA 64 + 7.8aA 
Masturbation 65 ~ 7. 2aA 76 ~ 7.7aA 86 ~ 8.8aA 88 ~ 7. 9aA 80 ~10.4aA 
Complete mating 64 ~ 4.laA 65 ~ 5. 8aA 62 ~ 5. 3aA 71 ~10.6aA 66 ~ 5. 7aA - - - - ·------· 
Female 
Non-receptive 117 +24.6aA 108 +20.8abA 102 +ll.6aA 101 +11. gaA 97 +13.2aA 
Receptive 85 ~11. 8aA 83 ~ll.3bA 85 ~ 7.5aA 88 ~10.4aA 92 +10.8aA 
Attempted mating 112 ~24.3aA 128 ~25.9abA 107 ~15.2aA 96 ~11. 5aA 95 ~18.5aA 
Incomplete mating 94 ~19.6aA 94 ~12.3abA 96 ~ 8.zaA 98 ~16. zaA 89 ~11. 7aA 
Complete mating 135 ~13.laA 155 ~22.5aA 119 ~25.laA 132 ~30.2aA 115 +15.9aA 

l/Means + S.E. mean 

~/Means within each bleeding time and sex with different lower case superscripts are 
significantly different from each other (P~0.05). 

l/Means within each mating activity across time with different uppercase super-
scripts are significantly different from each other (P~0.05) 
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concentrations than receptive or non-receptive hens at 90 

and 180 minutes, respectively. 

Prolactin concentration did net significantly change 

over time following any of the behaviors studied. When 

viewed within time, females that completed matings showed 

significantly higher levels of prolactin than receptive 

females only during the 15 minute period following 

exhibition of the behavior. 

Hormone concentrations associated 

with artificial insemination 

Mean LH concentration for males and female are 

presented in Table 14. Mean prolactin concentrations are 

presented in Table 15. 

Males in the presence or absence of females. No 

significant differences were obtained in LH concentration 

following semen collection of either male treatment group 

within treatment over time periods or between treatments 

within time period. 

No significant changes occurred in prolactin 

concentration 15 or 45 minutes following semen collection 

from males maintained in the presence of females, but at the 

90 and 180 minutes observation periods significant increases 

from 74 ng/ml to 101 and 98 ng/ml, respectively, were 

obtained. This increase in prolactin over time is described 

by the linear regression equation, Y = 0.22X + 66.53 where Y 
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equals prolactin concentration and X is time of sampling. 

Males in the absence of females showed significantly 

· · h · t' · · · (8 7 nq/ml) than d1'd those i·n nig.er proLac in concen~ra~ion , _ _ . 

the presence of females (69 ng/ml) only during the 15 minute 

period prior to semen collection bu~ not within any other 

observation period. 

Females in the presence or absence of males. No 

significant differences were found in either LH or prolactin 

concentrations following artificial insemination within 

treatment across time periods or between treatments within 

time periods. This lack of significance may have been due 

to the high variability in LH and prolactin between females. 
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Table 14. Mean luteinizing hormone concentrations (ng/ml) 1 before and following 
artificial semen collection from males or insemination of female 
turkeys maintained in the presence or absence of the opposite sex 

Minutes before and following artificial semen 
collection or insemination2,3 

Treatment =TS IS 45 90 180 

Males in presence 
of females 

Males in absence 
of females 

Females in presence 
of males 

Females in absence 
of males 

.!/Means + S .E. mean 

3.8 +.56aA 3.8 +.43aA 4.1 +.78aA 3.5 +.55aA 3.3 +.3laA 

3.6 +.29aA 4.7 +.88aA 5.5 +.76aA 4.5 +.78aA 4.4 +.72aA 

3.7 +.5oaA 3.8 +.44aA 3.2 +.4oaA 3.1 +.42aA 2.6 +.23aA 

aA aA aA aA aA 3.5 +.51 4.0 +.42 3.3 +.27 2.9 +.15 3.2 +.26 

~/Means within each bleeding time and sex with different lower case superscripts 
are significantly different from each other (P20.05). 

l/Means within each treatment across time with different upper case superscripts 
are significantly different from each other (P20.05). 



Table 15. Mean prolactin concentrations (ng/ml) 1 before and following artificial 
semen collection from males or insemination of female turkeys 
maintained in the presence or absence of the opposite sex 

Minutes before and following artificial semen 
collection or insemination2,3 Treatment -rs- - ------u--~- 45~---- --- -90 ______ -T80 

Males in presence 
of females 

Males in absence 

62 + 4.0bB 69 + 3. 9aB 74 + 3.6aB 101 +12.laA 98 +11.1 aA 

oo of females 85 + 8. 8aA 87 + 9. 2aA 73 + 4.JaA 74 + 6. 8aA 81 + 8.laA 
("'") 

Females in presence 
96 + 8. 7aA 121 +16.2aA 125 +18.5aA 130 +18.8aA 120 +ll.5 8 A of males 

Females in absence 
158 +27.laA 190 +43.5aA 143 +26.3aA 170 +34.6aA 136 +35. L~aA of males 

l/Means + S.E. mean 

~/Means within each bleeding time and sex with different lower case superscripts are 
significantly different from each other (P~0.05). 

l/Means within each treatment across time with different upper case superscripts are 
significantly different from each other (P~0.05). 



DISCUSSION 

The inability of the male to complete a high percentage 

of matings has been cited as a major cause of low fertility 

in naturally mated turkey populations (Smyth and Leighton, 

1953; Carte and Leighton, 1969). Results obtained in the 

present study showed that male body measurements had no 

significant effect on male mating efficiency (percentage of 

initial available matings completed). This is in agreement 

with early research (Carte and Leighton, 1969) but contrary 

to the results reported by Leighton and Masincup (1973). 

They found that male to female body weight ratio was an 

important factor in mating efficiency. In their study they 

used four varieties of turkeys that varied widely in body 

weight and conformation. High male to female body weight 

ratios, i.e. heavy males mated to small females caused low 

male mating efficiency. It was also noted that as the ratio 

approached unity, mating efficiency improved. In the 

present study only Medium White turkeys were used while in 

the study by Carte and Leighton (1969) only Large White 

turkeys were utilized. 

Male mating efficiency (percentage of initial available 

matings completed) was, however, significantly correlated 

with male sex drive (percentage total available matings 

attempted) in this study. This suggests that male sexual 

39 
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experience improves mati~g performance. Implicating male 

sex drive as a factor in mati~g efficiency necessitates a 

review of female sex drive (continued display of willingness 

to mate following attempted, incomp~ete or completed 

matings). It was noted earlier that all sexual activity is 

initiated by the female (Margolf et al., 1947; Smyth and 

Leighton, 1953; Carte and Leighton, 1969). Research 

reported concerning female sex drive indicates that there is 

a decline in female willingness to mate following an 

incomplete or completed mating (Smyth and Leighton, 1953; 

Hale, 1955; Carte and Leighton, 1969) but there is usually a 

continued interest in sexual activity following an attempted 

mating. Results of the present study are in agreement with 

these findings. This relationship was apparent during the 

"honeymoon" period as well as during the laying period. The 

number of hens still willing to mate following an attempted 

mating was clearly greater than the number willing to mate 

following an incomplete or completed mating. Neurological 

impulses may be triggered by the contact of the male 

copulatory organ and the everted oviduct of the female, 

thereby blocking the physiological mechanism involved in the 

female's willingness to mate again during the same 

observation period. An incomplete mating is exactly like a 

completed mating, except that insemination does not occur. 

However, a feather or possibly the fleshy portion of tail of 
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the male can make contact with the eve~ted oviduct of the 

female during an incomplete mating. This would simulate the 

contact of the males copulatory organ, sending the same 

impulses to the brain of the female as a completed mating, 

resulting in decreased sexual activity on the part of the 

female. This form of contact does not always occur in 

incomplete matings. This could explain why a higher 

percentage of hens continue to show a willingness to mate 

following an incomplete mating than after a completed 

mating. These relationships are biologically necessary to 

insure high fertility in turkey flocks. Decreased sex drive 

in females following a completed mating allows a tom to 

focus his attentions on other receptive females. 

Based on the results of this and other studies, it 

appears that high mating efficiency and subsequent high 

levels of fertility in naturally mated turkey populations is 

dependent primarily on a combination of high sex drives on 

the part of both the male and female. That is to say, if 

through high sex drives of females, there continues to be a 

sufficient number of available matings, then the males with 

high sex drives will gain the experience that is essential 

for improved mating efficiency. 

Female sex drive was not correlated with egg production 

in this study. These results are in agreement with those of 

Smyth and Leighton (1953) but in contrast to other results 
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(Carte and Leighton, 1969; Fomin, 1975). One possible 

explanation for these differences may lie in the inherent 

egg laying rate of different turkey populations. The stock 

used in the present study have been selected for a high rate 

of production over several generations. They, therefore, 

exhibit a low level of broodiness. During this experiment 

only ten percent of the females showed broodiness symptoms. 

The hens that did exhibit broodiness were out of production 

for a maximum of only 7 days. Because of the short pause in 

production, it is possible that the birds were not actually 

broody. The protocol at this station is to detect broody 

females as early as possible and to treat them for 

broodiness. This is accomplished by checking the nests late 

in the afternoon and removing any female found in the nest 

two days in a row without an egg in the oviduct. She is 

then placed in a broody treatment coop for 5 days. It is 

possible, therefore, that birds pausing for two or more days 

could be mistakenly considered as broody. This possibility 

is supported by the observations of Haller and Cherms (1961) 

who noted that females lose between 19 and 24 days of 

production during a broody period. The high production 

level for all birds and lack of broodiness in this study may 

have minimized any relationship between mating activity and 

egg production. 

Semen volume, concentration and number of normal, 
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abnormal or stained sperma~ozoa were not affected by the 

degree of sexual activity of the males used in this study. 

This differs with the previous research of Fomin (1975), who 

found that sexually passive males had higher semen volume 

and concentration than sexually active ones. Semen was 

collected from toms in this study prior to introducing them 

into the female pens. Time of semen collection in Fomin's 

study was not noted. If the males had experienced sexual 

activity shortly before semen collection this would account 

for the differences he obtained. 

The visual presence of sexually active males in pens of 

artificially inseminated females significantly improved egg 

production during the last six weeks of this experiment 

compared to pens of females that had no exposure to males. 

The positive influence of the presence of males on egg 

production has been shown by Bhagwat (1978). Although the 

experiment concerned with mating behavior was a separate 

experiment from the above, it is of interest to note that 

egg production was considerably higher during the last 12 

weeks of the experiment than that obtained in either of the 

artificially inseminated treatment groups. Although 

broodiness was at a low level in all groups, artificially 

inseminated hens in the presence of males and naturally 

mated female exhibited 8 and 10% broodiness, respectively, 

compared to 29% broodiness for females isolated from males. 
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Al~hough previous research has shown no effects of natural 

mating on egg production in chickens (Kondalov, 1975; 

Tarpovski, 1976; Renden and Pierson, 1982) the results of 

this study suggest that egg production can be improved when 

the male is present. The presence of the males may cause a 

suppression of prolactin release and, therefore, continued 

LH release (Bedrak et al., 1981; Lea et al., 1981). If this 

is the case, it may be a partial explanation for the higher 

egg production of females in the presence of males. 

Future studies utilizing all three treatments, i.e., 

artificially inseminated females in the presence or absence 

of males and naturally mated females, are necessary to 

elucidate the influence of males on certain reproductive 

parameters of females. 

Although no significant differences were found between 

treatments, fertility and hatchability of fertile eggs 

seemed to remain lower than normal throughout the experiment 

for all AI treatments. Since all precautions were taken in 

maintaining the proper temperature for collected semen and 

all birds were inseminated within 15 minutes after semen 

collection, it is felt that this lower fertility and 

hatchabiAity may have been due to the poor semen quality. 

With the use of pooled semen for insemination, it is 

possible that one or two of the males used had poor semen 

quality which lowered the fertilizing capability of the pool 
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of the day of insemination. 

The presence or absence of females had no significant 

effect on semen quality of males used for artificial 

insemination. Previous work found that males maintained in 

the visual presence of sexually active females had higher 

semen quality than those in isolaticn (Sochkan and Bulgia, 

1980). Although not significant, isolated males used in 

this study produced almost twice as many abnormal 

spermatozoa as those in the presence of females. This is 

such a large difference that it is felt that had sample size 

been larger, significance may have been detected. 

Before discussing the results of the hormone assays, a 

point must be made concerning the reasoning behind LH being 

one of the hormones to be evaluated. It was felt that since 

both testosterone (Schanbacher, 1980; Tojo, 1981; Hodgson 

and Kretger, 1982; Fenske and Probst, 1982) and estrogen 

(Camper and Burke, 1977) production seemed to be at least 

partially controlled by LH release, that in addition to 

actual values obtained for LH changes, at least an 

indication of an increase or decrease in estrogen or 

testosterone could be obtained. 

Very few significant changes in LH or prolactin levels 

were observed as a result of natural mating activity or 

artificial insemination treatment groups in this study. 

There were no changes in LH or prolactin that could be 
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related to specific male mating activity. It should be 

noted that most research dealing with hormone changes 

directly attributable to male mating activity have utilized 

animals other than birds. However, in many of these studies 

sexual activity has been shown to temporarily raise LH 

and/or testosterone concentrations (Smith et al., 1973; 

Bubenik et al., 1977; Enbergs et al., 1977; Batty, 1978; 

Blake et al., 1978; Coquelin and Bronson, 1979). However in 

another study, male sexual activity had no influence on 

these hormone levels (Quadagno et al., 1978). 

The lack of change in LH concentration for the various 

male behaviors under study may be due to several factors. 

Coquelin and Bronson (1979) found that LH release due to 

coitus in mice may be prevented by a previous episodic 

release and a subsequent refractory period. Silver et al. 

(1980) showed that the visual presence of females was 

sufficient to increase LH. Since all males were maintained 

in the visual presence of females when not actually in the 

breeding pens, LH levels may have already reached a maximum, 

preventing further release. In addition, it is known that 

LH influences testosterone production (Follett et al., 1972; 

Burgar and Millar, 1980) and if sufficient testosterone was 

present in the testes this would preclude any need for 

additional LH release. 

Males that showed no interest in mating did have 
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Significantly higher base LH concentrations. No other 

logical explanation can be given at this time for the 

difference in base levels except that it was due to 

variation that may occur among individuals and groups 

regardless of sexual activity. 

While male rats appear to experience small increases in 

prolactin (Kamel et al., 1975), rabbit bucks do not (Fuchs 

et al., 1981). Since prolactin is associated with 

incubating and parental behavior in ring doves (Silver, 

1978), one would expect no changes or possibly a decrease in 

prolactin in males due to mating activity. The results of 

this study suggest that prolactin levels do not change in 

male turkeys due to sexual activity. 

A significant decrease in LH over time was noted in 

non-receptive females. It is not surprising that LH would 

decline or remain stable in birds exhibiting no interest in 

sexual activity since research completed dealing with LH 

concentration changes due to female mating activity agree 

that LH increases following sexual activity (Milligan, 1981; 

Johnson and Gay, 1981; Banks and Stabenfeldt, 1982). 

Considering LH levels between female behaviors within 

time periods, females that completed matings had higher 

concentrations than receptive or non-receptive female 90 and 

180 minutes following male introduction to the breeding pen. 

If significance had been detected in the other observation 
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periods, and had these behavior groups been sampled over a 

period of days with the same results, it could be said that 

copulation causes a consistent elevation in LH concentration 

compared to females that do not mate. However with only 

these two isolated observations for comparison, it is felt 

this result was a chance occurrence. 

No changes occurred in prolactin levels for any of the 

mating behaviors when summarized over time. A decline in 

prolactin due to female mating activity has been observed in 

rabbits (Fuchs et al., 1981) and gilts (Ebenshade et al., 

1981). Since this population of turkeys, when sampled, was 

just coming into egg production and sexual activity was 

high, it is felt that no decreases were observed since 

prolactin levels were probably already at a minimum. 

During the 15 minute observation period following the 

introduction of males into the females' pens, the females 

with whom matings had been completed showed significantly 

higher prolactin concentrations than did receptive females. 

The reasons for this observation are not obvious at this 

time. It does suggest, however, that prolactin may be 

related in some way to the reduced sex drive of females 

following a completed mating. 

Collecting semen from males maintained in the presence 

or absence of females had no significant effect on LH 

levels. These results correlate with those of Wilson et al. 
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(1979) who found no change in testosterone concentration 

following semen collection from male chickens. 

Prolactin levels, however, significantly increased 

following semen collection from males maintained in the 

presence of females. Since prolactin is known to have an 

anti-gonadal action (Meier, 1969; Alexander anc Wolfson, 

1970) and these toms were in full semen production, no 

obvious explanation for this increase is available at this 

time. 

Males maintained in isolation from females had greater 

base prolactin concentrations than those in the presence of 

females. Reasons for this difference are not obvious at 

this time. This result may just be a reflection of 

differences that normally exist between groups of birds. 

No differences were obtained in LH or p~alactin 

concentrations in females following artificial insemination, 

whether maintained in the presence of males or not. With no 

previous research reported concerning the effect of AI on 

females, the conclusion reached from the results of this 

study is that artificial insemination does not exert any 

influence on LH or prolactin concentrations in female 

turkeys. 



SUMMARY 

This study evaluated mating behaviors of turkeys, the 

effects of these behaviors on reproduction, the effects of 

the presence or absence of the opposite sex on reproduction 

and changes in serum luteinizing hormone (LH) and prolactin 

concentrations due to natural mating or artificial 

insemination. 

Male body conformation did not significantly affect 

male mating efficiency, whereas male sex drive was 

correlated with efficiency. Female sex drive, while 

positively correlated with the number of attempted matings, 

decreased following an incomplete or completed mating. 

Neither semen quality nor egg production was affected by 

degree of sexual activity. 

In males used for artificial insemination, the presence 

or absence of females did not affec~ any semen quality 

measurement. Egg production of artificially inseminated 

females was positively affected by male presence during the 

last third of the laying period, while fertility and 

hatchability of fertile eggs was not. 

Very few differences in serum LH or prolactin 

concentrations were observed following natural mating or 

artificial insemination. Serum LH and prolactin 

concentrations did not change following any male mating 

behavior. For mated females, a significant decrease in LH 

so 
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was observed in non-receptive hens following introduction of 

the male into the breeding pen. No changes in prolactin 

were observed following any female mating behavior. 

Although no differences were observed in LH concentration in 

males following semen collection, prolactin significantly 

increased in males maintained in the presence of females. 

No changes in serum LH or prolactin concentrations were 

observed following artificial insemination of females. 
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Nigrosin-eosin B Stain for Live-Dead Stain Slides 

1) Weigh out: 

1.568 gm 

0.494 gm 

0.04 gm 

100 ml 

2) Add to: 

5.0 gm 

1. 0 gm 

3 ) Filter 

Na2HP04 

NaH 2 P0 4 •H 2 0 

NaCl 

Distilled H 2 0 

Nigrosin 

Eosin-B 
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I. Materials 

A. 0.1% BSA-PBS 

B. STANDARDS 

1. LH 12.5 ng B25B/100 µl BSA-PBS (0.125 µg/ml) 

2. Prolactin 50 ng BlSlB/100 µl BSA-PBS (0.5 µg/ml) 

C. Serum Pool 

1. LH - laying turkey serum 

2. Prolactin - broody turkey serum 

(dilute 1:20 with BSA-PBS) 

D. EDTA-PBS 

E. 125 I labelled hormone - 20,000 cpm/50µ1 

F. Anti-Sera - diluted with EDTA-PBS 

1. LH - Anti-LH 1:8000 

2. Prolactin - Rab 43# 5/15 1:3000 

G. Sheep anti-rabbit gamma globulin (SARGG-

2nd antibody) E80-65 pooled (1:40 dilution 

with EDTA-PBS). 

II. Protein radioimmunoassay 

A. Preparation 

1. Set up total count tubes (TCT}, non-specific 

binding (NSB) and background tubes (BO). 

2. Prepare standards of the following levels using 

BSA-PBS for dilution (Total volume 100 µl) 

LH - .049, .098, .195, .391, .781, 1.562, 3.125 

and 6.25 ng 
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Prolactin - .195, .391, .781, 1.562, 3.125, 

6.25, 12.5 and 25 ng 

3. Prepare serum pool tubes - 50 µl serum pool 

plus 50 µl BSA-PBS. 

4. Pipette unknown samples - 50 µl unknown sample 

plus 50 µl BSA-PBS. 

B. Procedure: 

1. Luteinizing hormone 

Day 1 - Add 100 µl BSA-PBS and 100 µl EDTA-PBS 

to NSB tubes 

Day 2 

- Add 100 µl BSA-PBS to BO tubes. 

- Add 100 µl Antisera to BO tubes, 

standards, serum pool tubes and unknown 

samples. 

Vortex all tubes and place in cold 

storage. 

All tubes remain in cold storage. 

Day 3 - Add 50 µl iodinated LH to all 

tubes. 

- Parafilm TCT tubes. 

- Vortex all tubes. 

- Wrap with foil and return to cold 

storage. 

Day 4 - Add 100 µl 2nd antibody to all 

tubes but TCT tubes. 
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- Vortex all tubes. 

- Wrap wit~ foil and return to cold 

storage. 

Day 5 - Add l ml PBS to all tubes but TCT tubes. 

- Centrifuge all tubes but TCT tubes 25 

min at 3200 RPM in refrigerated 

centrifuge. 

- Pour off supernatant. 

- Invert tubes on rack and let drain 

overnight. 

- Count each tube on Beckman 4000 for 0.01 

min. 

2. Prolactin 

Day 1 - Add 50 µl 125 I labelled prolactin 

to all tubes. 

- Vortex all tubes. 

- Add 100 µl antisera to BO tubes, 

standards, serum pool tubes and 

and unknown samples. 

- Vortex all tubes, wrap with foil and 

place in cold storage. 

Day 2 - Add 100 µl and antibody to all tubes 

but TCT tubes. 

- Vortex all tubes, wrap with foil and 

retur~ to cold storage. 
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Day 3 - Add 1 ml PBS to all tubes but TCT tubes. 

- Centrifuge all tubes but TCT tubes 25 

min at 3200 RPM in refrigerated 

centrifuge. 

- Pour off supernatant. 

- Invert tubes on rack and let drain 

overnight. 

- Count each tube on Beckman 4000 for 

0.01 min. 

III.Calculation of potency of unknown 

Hormone concentrations were determined by transforming 

cpm into ng/ml by use of log transformations. These 

values were then multiplied by the appropriate dilution 

factor for final concentration. 
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Reagents 

1. PBS (Phosphate buffered saline) - for two liters: 

53.614 g Na 2 HP0 4 •7H 2 0 

17.00 g NaCl 

200.00 mg thimerosal 

2. EDTA-PBS (0.05 M EDTA): 37.224 g EDTA/2 liter PBS 

Adjust pH to 7.4 with SN NaOH 

3. BSA-PBS (0.1% BSA): 1 g BSA/l liter PBS 

Materials List 

Thimerosol - Sigma No. T5125 

EDTA (disodium salt) - Sigma No. ED 255 

BSA (albumin, bovine fraction V powder) - Sigma No. A8022 

125 I Amersharn IMS 300 SmCi - Phone 1-800-323-9750 
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