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ABSTRACT

A study was conducted with 13 groups of female domestic fowl (10 hens per
group) varying in age, strain, photostimulation program and level of feeding. Age
at sexual maturity, organ weight (heart, liver, abdominal fat pad weight), body
composition (carcass fat, protein, water, ash), reproductive organ parameters
(oviduct, ovary, ovarian stroma, number and size of large follicles) and estradiol-178
output from small white follicles (SWF) were examined. Ejg-type birds (Single
Comb White Leghomn-SCWL) were divided into six treatments based on their age and
phot-stimulation program. Meat-type birds (broiler breeder-BB) were divided into
cight groups based on aging, photostimulation program and level of feeding.
Classifications of SCWL were based on hens sacrificed: at 19 wks, which is one week
prior to photostimulation (SCWL-19); at sexual matrity (SM) when ph imulage
at 20 wks (SCWL-P) and non photostimulated (SCWL-NP); at 35 wks of age (SCWL—
35); and at 60 wks of age (SCWL-60). Full-fed and feed-restricted BB were
sacrificed: at sexual maturity when photostimulased (FF-BB-P; RR-BB-P) and not
photostimulased (FF-BB-NP; RR-BB-NP); at 35 wks (FF-BB-35; RR-BB-35) and 60
wks of age (FF-BB-60; RR-BB-60). Birds were killed by cervical dislocation and
body organs were removed.

Photostimulation had the greatest effect on RR-BB, followed by FF-BB,
followed by SCWL. Age at SM was delayed in these groups by 40.1, 20.2 and 6.2
days respectively. There were significant age, strain and level of feeding effects on
BW in all groups. In SCWL and FF-BB, photostimulation did not significantly
influence body weight at sexual maturity. Strain and level of feeding had a
significant effoct on abdominal fat pad weight and carcass fat quantity.  Oviduct
oviduct weight at SM whea photostimulated and a0t photostimulated and at 35 wis




of age. Photostimulation did not significantly influence oviduct weight in SCWL, FF-
BB or RR-BB at sexual maturity. Level of feeding influenced oviduct weight in BB
at 35 and at 60 wks of age. There was considerable vaniability in ovary weight. In
SCWL total (vary weight increased with age. BB exhibited a significantly higher
total ovary weight than SCWL. Photostimulation did not influence total ovary
weight.  Full feeding resulted in greater ovary development in BB.  Ovarian
stroma weight was higher at 35 wks, than it was at SM in SCWL, FF-BB and RR-
BB. No major differences in stroma weight were observed between 35 and 60 wks
in SCWL and RR-BB. BB had significantly higher stroma weight than SCWL..
Photostimulated SCWL exhibited significantly higher ovarian stroma weight than non
photostimulated birds. Aging did not influence the number of large follicles in
SCWL. In FF-BB and RR-BB the number of large follicles decreased significantly
with age. BB had more large follicles than SCWL in all age groups.
stimulation did not influence the number of large follicles in BB.

Small white follicles (SWF) from all treatments were capable of producing
estradiol-178.  Follicles from immature birds, prior to photostimulation (SCWL-19)
also had ability to produce estradiol-178. This hormone production was stimulated
by LH. Estradiol-178 did not increase further with addition of 10 and 20 ng of LH
from that seen with § ng of LH. This may indicate that presence of LH receptors
mSWFuhnundmdlemﬁmgmm:nnden;chHmHhememm
mhﬂaddmmﬂmmnmmofmcmfmu
are very LH sensitive and also have a low incidence of atresia. Con oquently, ¢
ﬁhwnmeﬂ;ﬂﬂ-ITSbySWFHMbhmm'myw
“form® of the ovary is related 10 its "function®.
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Reproduction in the female chicken is a complex process that involves the entire
body. In general, the domestic hen begins to lay eggs at about 22 wks of age (Bahr
and Palmer, 1989). During the rext 6 to 8 wks egg production increases to 85-90 %
nfmﬂaupmducﬁm anfhym;mh ined for several months

production may decrease or even
280 eggs per hen per year has reached a plasesu. Opel (1979) suggested that to
ofaum mm;hhmcf lioimmunoassays capsble of measuring
very small concentrations of hormones in plasma, tissues and incubation media more
mﬂhf“mﬁuhmﬂﬂammp@mwphynﬂuy particularly
effects of strain, age, photostimulatios program and level of feeding.

oviducts are presoat in the domestic fowl, however by day 10 of incubation regression
calcium for the shells of two eggs at once (Taylor, 1970). Dirds have soms




2
species of wild birds have retained two functional ovaries and oviducts. It is not
known how ovulation is controlled in these species, but apparently wild birds do not
lay two eggs in one day (Taylor, 1970).

1.2.1 The Hypothalamus

The hypothalamus is an essential component of the endocrine sysiem controlling
ovulation. The hypothalamus is a relatively small structure occupying about 3% of
the total brain volume (Scanes er al., 1984). The hypothalamus consists of the
meM)ﬁhthmHmﬁﬂm
and the infundibular nuclear complex (Scanes er al., 1984). The hypothalamus o
the hen produces two molecular species of GnRH (I and II). GnRHlluin
important physiological regulator of LH, unlike chicken GaRH | which is present in
only a minute in the hypothalamus (Sharp, 1980).

122 The Hypophysis
Muamﬁlﬂhumhhypﬂnhmnﬁhmm The

mmmmm)(m.zmm 1984). Thgmm

pairs distalis were distingui ,jﬂnﬁmlh-hapﬂ:-ieﬂhh The




3
candal lobe of the hypophysis is the major site for luwinizing hormone (LH)
producing cells. LH in the hen is misnamed becauss it does not luseinize the follicles
after ovulation. In the hen, the functions of LH are to cause follicular rupture,
ovulation and to promote sseroidogenesis (Burke et al., 1979; Johnson and van
Tienhoven, 1980; Robinson and Etches, 1986). Each ovulation is induced by a surge
of LH which occurs 6 h before ovulation (Bahr and Palmer, 1989).

1.2.3 The Ovary

During the first 15 wks of life, the ovary of the domestic hen grows slowly and
contains only follicles less than 3 mm in diameter (Eiches, 1990). The gross
morphology of the ovary reflects the reproductive state of the hen (Gilbert, 1971). In
the non-laying state, the ovary weighs from 0.3 10 0.5 g (Nalbandov and James,
of small ova, of which at least 2,000 are visible (0 the naked eye (Pearl and Schoppe,
within the life time in normal husbandry (Johneon, 1986). In the laying hen the ovary
weighs between 40 and 60 g (Romanoff and Romanoff, 1949; Yu ef ol., 1992b ;
Robinson er al., 1993). There are thres classos of small follicles: small yellow
follicles (SYF, 5 0 10 mm), wn largs whits follicles (LWF, 2 0 3 mm) and
Counts of SWF wers reported by Pearl and Schopps (1921) o0 be 3,000, and more
large follicies at one time, thus cresting a distinct hisrarchy of sines of large follicles
(Gilbert, 1971; Zakaria of al., 1984). The ovary of a sexually meture hom weually




4
has seven to ten large yellow follicles, whose diameters range from 10 %0 35 mm
(Esches ef al., 1983). These follicles are designated as F1 to F10, with the F1 being
the largest, most mature follicle which is the next to ovulate. Once this follicle has
ovulated, the next largest follicle (F2) will mature and eventually ovulase.

The two populations of follicles differ in the incidence of atresia occurring
within them. Atresia is described as a morphological change in granulosa and theca
cell activity. Atretic follicles have a crumbling appearance and have a shortening of
smooth muscle cells. The large yolky follicles of maure laying birds rarely become
atretic, however this is very common fate for small follicles (Gilbert ef al., 198):
Esches and Duke, 1984). One of the changes during follicular atresia is a reduction
mmacnmy(Aﬂmu 1989). Amgﬁvﬂywdmedih
smallest follicle examined
mhmhmmhpa!ﬁhrpw&yfdh:h(?m-)h

The ovary of the hen is a heterogenous tissus containing two predominant cell
types in vasious stages of maturation that are capable of producing progesterons
androgens, estrogens and prostaglandine. Hertelondy ef al. (1984) strongly suggests
ummmmnhmmuhmm
induce oviposition of the egg. Plasma concontrati anding are higher
MMhum-hﬂgﬂhiﬂyuﬁMﬂMﬂ
MM@HMM)&:W Although this evidencs is
Mhhmﬂﬁ&h Op-mgihp(l!‘ﬂ)hnp—i
muﬂmh landing are probably produced in the shell gland




certain stages of mawration (Etches, 1990).

yolk including: i) the oocyte plasma membrane, 2) the periviteline membrane, 3)
granulosa cells, 4) basal lamina whick surrounds the granulosa cells, acts as a
mechanical filter which does not permit lipoprotein particles to pass through it (Perry
et al., 1978), and ) theca cells (interma and externa) (Gilbert, 1979). Immature
monolayer in a large, yolky follicles (Esches, 1990). In addition, the theca layer is
less developed in immature follicles than it is in large yolky follicles.

1.24 The Oviduct

The oviduct of the hen consists of five distinguishable regions: the
infundibulum, the magnum, the isthmus, hhﬂ;hﬁl(m)gdthh.
Subsequent 10 ovulation, the follicle is dropped into the infundibulum, which is not
directly connected 10 the ovary (North, 1990). The follicle stays in the infundibulum
hwﬂylS—Sﬁm(\meSmlﬁS) Hhﬁﬁﬂﬂmﬁ
occurs. During the time the follicle is in the infundibulum, it is fertilized if sperm
are present. ﬁmmmnhmwdhwdﬂ.hm-
(in the chicken-33 mm length). The follicle remaing in the magaum approxim
Z-SthﬂSmlﬁﬂdhmﬂh“mm
“ﬁlﬁli“ﬁ#ﬁhﬁﬁﬂh‘lm 'i"h

thpﬁ#ﬁmdkﬂ. lm Eﬁnhpﬂﬁndhﬂ.h
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are present in the shell gland (North, 1990). During a period of 1S h the
calcification of the egg is completed and the pigment of the shell is formed during the
next S h (Warren and Conrad, 1942). The vagina has no role in the formation of the
egg but, its main function is 10 aid in oviposition. The egg rotates, allowing
ovipogition to occur (North, 1990). Transport of the egg through the whole oviduct
is mainly accomplished by muscular contractions of the oviduct (Johnson, 1986).

1.3 Ovarian Steroidogenesis and the Ovulatery Cycle
1.3.1 Ovarian Steroid Hormene Production

Steroid hormones are produced by the left ovary in early embryogenesis (Senior
and Furr, 1975). After haiching, growth and development of the ovary continve.
The production of steroid hormones by the avian follicles depends on their stage of
development (Esches and Duks, 1984). All ovarian follicles ranging from the least
mature (small white follicles) up to the FI follicle contain cells which are capabls of
and estrogens (Armstrong, 1984; Robinson and Eches, 1986). At the sl folticle
stage of development, progesterons is not produced cither in the pressnce nor the

before the large follicle hisrarchy is formed (Williams and Sharp, 1977). Afler the
follicle enters the phass of rapid growth (> 10 mm), its gains the ability 10 synthesiss
progesterons (Tilly, 1991). The synthesis and secretion of progesterons by the
largest follicles is necessary 10 potentints the LH surgs. Johneon and van Tisahovea
(1980) noticed that without a preovulatory surgs of progesterons thers was ao LH
surgs.

The various cells of a hen's ovary act in concert 0 produce progestagens,
androgens and estrogens.  Pregnencions can be metabolized 10 progesterons in both
granulesa and theca tissus of largs follicles and theca tissus of small white follicies
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(Marrons and Hertclendy, 1983). However, the granulosa tissus of the largest
follicles is generally accepted to be the major source of progesterone in the hen's
ovary (Etches ef al., 1981). Injections of LH result in increased progesserone
secretion (Shahabi ef al., 1975). In large follicles of the hen, the number of LH
receptors on the granulosa cells increases as a follicle approaches ovulation (Wells er
al., 1983). Consequently, the Fl follicle has been found to contain a greater LH
receptor population than that of F2-F4 follicles (Bahr and Johnson, 1984). Also,
preovulatory follicles (F2-F3) have greater ability to convert 25-hydroxy-cholesterol
to pregnenolone and to convert pregnenolone to progesterone. Among the large
follicles, the biosynthesis of estradiol-178 by theca tissue is maximal in F3 and F4
follicles (Bahr er al., 1983). The granulosa tissus from the large follicles neither
contains nor produces detectable levels of estradiol-178 (Etches and Duke, 1984). On
the other hand, the granulosa tissue of avian follicles produces progesterone, which
is further metabolized 10 androgens and estrogens by the theca tissue. Amdqln
Porter et al. (1989), androgens are produced by theca interna and estrogens by theca
externa. The AS pathway in avian ovarian follicles is predominant in small follicles.
However, the A4 pathway becomes function 'uhfnﬂ:hmhphncfmd
growth (Robinson and Exches, 1986). Synthesis of progesterons, androgens
Wuamﬁhhﬁﬁﬁ&nﬂﬂm:ywﬁmm
maturity (Robinson and Esches, 1986).

1.3.2 Estregens

Estrogen appears 10 play a prominsnt rols in avian steroidogensais.
178, estroms and estradiol-17a are the most significant estrogens in the ssxually
mature hon (Marthur ef ol., 1966). Eswogen pressnce in the yellow follicles was
commonly 0 indicate estrogen metaboliem is estradiol-178. According 10 Taang and




|
Grunder (1984) estradiol-178 is the major estrogen in the hen while estradiol-17a is
only a minor metabolite. Estradiol output by the F1 follicle is low (Wang and Bahr,
1983; Armstrong, 1984; Robinson and Eiches, 1986). Among the large follicles, the
biosynthesis of estradiol by theca tissue is maximal in F3 and F4 (Bahr er al., 198)).
large amounts of estradiol in both the presence and absence of bLH (Robinson and
Etches, 1986) Dunn( the mhlufy eyeh two puh of estradiol have been

to ovulation. mmmenEthmmhm. Tlmenpmnl
agreement that the plasma concentration of estradiol is maximal 6 0 2 h before
ovulation (Etches ef al., 1984a.D). ’ ks of LH and

hommahnphxndmhn-ycych m:h;ﬂlm

Estrogen has many functions in the domestic fowl. It increases deposition
body fat and stimulates growth of the oviduct (Gilbert, 1971). E.nmg’niﬂyln
important role in egg production. Kkt acts on the liver 10 produce the specific yolk
lipoprossin. Most of the proteins present in egg albumen are produced in response
%0 estrogens (Gilbert, 1971). Estrogen has been involved in calcium metaboliem
during the ovulatory cycle (Taylor and Dacke, 1984) and assists in calcium traneport
(Guyer et al., 1980). k also plays a role in the deposition of extra calcium in the
bones. mnmm;fﬁmumchn Fﬂyiﬂy

M(lohl- IHS)
Mhﬁhnlhﬁph—mdmmﬁm

feedback regulation of the hypothal yyseal-axis has not yet becoms

fully functional (Sharp, 1963). 'l‘bmn#“dﬂl
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stimulates the small follicles to produce dehydrospiandrosterone (DHEA), which
yot in circulation. Afer sexual maturation, the small follicles continue %0 producs
a significant amount of estrogen and androgen in response to LH stimulation.

1.3.3 Fﬁﬁ‘i Bypdht

,,,;M(Fmpl 1968). Qnsfm;:mmmaﬂu:i:if g
;ymmofﬁnhrpsfnmch (F1) (Johnson, 1m)wmmm
maturation (Fraps, 1965). Follicular maturity is not governed by the sias of the
follicle (Esches er al., 1983). It is governed by the ability of the follicls 10 produce
and secrete progesterone in response 0 LH stimulation (Balr and Johnson, 1984). LH
uhmmmnl\vmmﬁlﬂ) Before
recruitment, the ovarian follicles produce large quantities of an enedions and
mmhﬂpﬁnymnbmﬂm 1986). Following

ecruitment, the yolk filled follicles produce decreasing quantities of estrogens and
gain capacity o release progesisrons (Esches, 1990) into the circulstion through A4
pathway. Tiuurpof s from the Fl follicle induces the releass of

trophin-¢ ormone (GaRH) into the hypothalamic pitsitery poral
mﬂmu{ﬁ“ﬁﬁ“ﬂhmm
(Exches, 1990). The surgs of LH occurs 6 h before ovulation (Bakr and Palmer,
1909) and is required for ovulation 10 occur (Johneon and van Tienhoven, 1980;
Johnson, 1990). Swroidogenseis by small follicles (production of estradiol and
M)-h“bhnhﬁ_eﬁm&ﬂi

mmhﬁhnmm-,; thalesmus which controls
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from adenchypophysis in responss to LHRH from the hypothalamus (Esches, 1990).
For ovulation to occur, the preovulatory follicle must produce sufficient amount of
progestsrons to stimulate the release of gonadotrophin, and it must do s0 during a
production in the ovary. Therefore, the endocrine control of follicular function is
an interaction of GnRH from hypothalamus, llia; fmndnpmm

1.3.4 Sequences in the Ovulatery Cycle

Chicksns usually lay one egg per day with days of consecutive egg laying called

"sequence”.  Sequences are separsted by days of non-laying called “pause”
mgd,lm Chickens are indeterminate layers, in that the sequence is
np-nil The ﬂﬁm.ﬁmmhﬁnn viposition usually takes from
vipositions in the middie of very long sequences are
“byidhnrhn Owvulation of each comsecutive follicle occurs
approximately .5 10 | h after oviposition, which means that as a sequence progressss,
hwmﬂhmﬁhy(ﬁ&s 1990). The first egg of the sequence is laid
soon after the "dawn” signal. The terminal egg of a sequence is laid about 6-8 h
after dawa. The "prims sequence” is the longest sequence, that is initisted shortly
after the onest of lay (Robinson ef ol., 1990). Young hens lay 15-20 eggs (long
sequence) before skipping a day. Old hens lay 3-5 eggs (short sequence) followed
egg, takes approximately 40 h 10 be laid from the time of oviposition of the previous




1.4 Aging in the Domestic Fowl

The decrease in egg production with age was observed long ago (Romanof
Romanoff, 1949) and is one of the major jif,,,;,'wpmbh:mn-nmﬁm
fowl. The domestic hen begins to lay eggs at approximately 22 weeks of age, and
reaches a peak 6 t0 8 wks later. At the end of the first year of laying, egg production
mﬁﬂydmplmmxmlyﬂ:ﬂl afﬁghunuqm(ﬁdw:dhhﬁf 1989;

and oviposition increases from 24-25 h (young hens) 10 26-27 h (old hens) (Bahr and
Palmer, Im) mmhhbwcnhﬁmpﬁdﬂm(m“)

sized follicles suggests that thoss follicles acquire a competency 0 ovulats more
quickly. According 10 Esches er ol. (1983), follicular maturity is not governed by the
size of the follicls. |t is governed by the ability of the follicle 10 produce and secrets
progesterone in response 10 LH stimulation. In the carly production cycle ssquence
longth is short. it then reaches a prime mean sequence length at 32 wiks of age, and
largest follicle of the hen 0 LH declines with age (Mougdal and Raxdan, 1985).
Follicles from chickens laying long sequences (15-20 eggs) were more sensisive to LH
Iﬁl) m—ﬁmdhm&&hmﬂhﬂbnﬁﬁ
“iﬂnhﬁ“&uﬂn-ﬁh Tﬁimm




12
(F1- F7), whereas old hens from the same strain have five follicles in the hisrarchy
(F1-FS) (Robinson ef al., 1992). As a result, the follicles of old hens spend a longer
consequently, egg weight of these hens increases. Also, the first of sequence eggs
are heavier (40 h in oviduct) and embryos of these eggs are more developed than
embryos of subsequent eggs (Bahr and Palmer, 1989).

Although the cause for the decrease in recruitment of small follicles im0
can be suggested. First, it is well established that the incidence of atresia in small
follicles increases with age, which results in a smaller number of small follicles
entering the stage of large follicles (Richards, 1980; Waddington et al., 1985; Bahr
with age (Johnson er al., 1986). It is possible that a decrease in estrogen production
by the ovary of old hens may cause a decrease in follicular recruitment and growth
in response 10 low doses of LH (0 10 6.25 ng). A reduction in the sumber of small
but minor source of estrogen in the ovary of the hen is the theca layer in large
follicles (Exches and Duke, 1984). !ﬁﬂ“(lﬂ)hﬂhhﬂhﬁﬂ
ﬂhhmﬁlmﬂ-lqppum)m;? ifica
contrations of estradiol-178 than theca layer of young hens. Third, old hens are
hﬂuhmﬂmm:mm—pd




13
incidence of soft-shelled and shell-less eggs (Bahr and Palmer, 1989). Two major
endocrine systems: la, 25-dihycroxy vitamin D3, calcium metabolism and the
production of sex steroids, mly.emmmvﬂvdmdeemmmm
quality. This la, 25-dihidroxy vitamin D3 is synthesized from cholecalciferol in
hmuﬂhkﬂmyandnnhmeﬂ:nmm&hohmbym;,ij;""
calcium, mobilization of calcium from the bone and may also enhance the transport
ofakmmmﬂgﬂgﬂ;ludmhm Chickens with thick shells have higher
level of | & ,25-dihydroxy vitamin D3 than chickens that produce eggs with thin shells
with age. Estrogen is the primary sex steroid involved in the synthesis of la,
25(OH)2D3.  The efficiency of the shell gland in the hen's oviduct in taking up
calcium from the blood and depositing it in the shell may also be reduced with age
(Bahr and Palmer, 1989). However, the increase in size of the egg with age may

Strain has a significant effect on reproductive performance in domestic fowl.
eggs (Hocking er al., 1987). Egg-type hens are knid in sequences of one or more
leghorn hen can lay a sequence of 80 eggs when she is at psak production, whils a
superior broiler breeder hen can lay a sequence of 40 eggs (Robinson ¢r. al., 1992).
a singls hisrarchy of ssvem (0 eigit largs yolky follicies of 10 10 40 mm in diameter
mmmhﬁﬂmﬂﬂh’ﬁ“ﬂ“ﬂﬁ
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(Hocking er al., 1987: Yu et al., 1992b). It seems, that full-fed broiler type birds
lose control of the recruitment of follicles into hierarchy of large follicles. Higher
number of large follicles in the ovary does not necessarily mean better reproductive
performance, as extra follicles does not mean extra eggs. Too many large follicles
are associated with double hierarchies and multiple ovulation (Hocking et al., 1987;
Yu er al., 1992b). Double or multiple ovulation in chickens may occur if two
follicles mature and are ovulated at the same time or if one premature follicle is
ovulated along with a mature follicle (Zelenka, ef al., 1986). Double hierarchies
may lead to multiple ovulation and interfere with normal egg formation (Hocking,
1987). On the other hand, when feed restriction is applied to broiler breeder hens
during the rearing only seven large follicles are observed (Hocking er al., 1987: Yu
et al., 1992) in the ovary. That number of follicles is similar 1o the number of
follicles in highly efficient egg-typs hens. A combination of feed restriction and
aging reduced the average number of large preovulatory follicles in breeder hens 10
4.6 at 62 wks of age (Yu er al., 1992b). Also, the incidence of arythmic sequences
is highsr in meat-typs (broiler breeder) hens than in egg-type (leghorm) hens.
Follicular atresia, internal ovulation and internal laying, the production of soft shelled
eggs as well as multipls ovulation and oviposition not occurring in sequences result
in a decreass in the reproductive performance of broiler breeder hens. These
reproductive problems common in broiler breeders can be roduced with feed

1.6 Photestimulation offect

The physiological control of egg production in thse hea involves imteraction
between circadian rhythm and ths physiological systems comtrolling the rats of
follicular maturation (Esches, 1990). As birds approach sexual maturity they becoms
photossnsitive. Ths LH releass from the adenchypophysis occurs about § b after the
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transition from light to dark and results in an increase in concentration of LH in the
blood (3-4 ng/ml), a level that is 2-3 times greater than the resting value (Sharp,
1983). Changes in day length play a crucial role in determine the rase and
persistency of lay (Sharp er al., 1984). Light (natural or artificial) has a stimulating
effect on the pituitary gland. Both duration and intensity of light are important in
that process. It has been established (Ogasawa er al., 1962) that day length for
domestic fowl should be increased to a minimum of 13 h to stimulate maximum egg
production. A photoperiod of 12 h is also stimulatory, but the reproductive
mmnﬂnw-ﬁpnkpfm:lw (Ogasawa ef al., 1962). An
increase in day lengths from 13 to 14 h does not improve egg production. Eggs are
laid 12 t0 18 h after dark signal (Ecches, 1990). Owvulation occurs in either the
photophase (hours of light) or the scotophase (hours of darkness). The physiological
iyﬂndﬂﬂuhﬁhhﬂiﬂﬁ@ﬁﬂbuﬂhﬂbﬂlﬂm
yet been identified. As little as .25 h of darkness is sufficient 10 entrain the circadian
photoperiod used for mature hens is 14L:10D (North, 1990).

1.7 Feeding offoct

It has been reported (Robinson ef al., 1991; Yu et al., 1992a, 1992b; Robinson
of encrgy and nutrients t0 mest ths demands for egg production (Hocking ef al.,
mgﬂmgﬁmm-ﬂﬂmﬁdﬁ:ﬁ.nh
reproductive performance (Ingram and Wilson, 1967; Yu er al., 1992a). In addition,
h-hmm“hhm&hmdﬁﬁlﬂ
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have an average of 12 large follicles at sexual mawrity (Hocking ef al., 1987: Yu er
al., 1992b).  When feed-restriction is applied to broiler breeders, approximately
seven large follicles are observed in the ovary. The decreased number of follicles
Robinson ef al. (1991) and Yu et al. (1992b) have reported that hens that are feed
mﬂmbmdmhymxmlyJOmegpm&nIMmfm-ﬂr
To limit body weight gain and to reduce reproductive complic feed
ummlylpphdmhwmafﬁﬂnkbmkrbmdBn(MNd
Leeson, 1985) during rearing and breeding (Costa, 1981). Feed restriction of broiler
breeder females during the rearing period delays sexual maturity (Blair ef al., 1976;
Robbins er al., 1986; Ingram and Wilson, 1987; Yu ef al., 1992b). The sexual
maturity is influenced by body weight (Brody et al., 1980), body fat comtent
(Bornstein er al., 1984), photoperiod (Chaney and Fuller, 1975) and age (Brody ef
al., 1984). All these factors, with the exception of photoperiod and age, are

estricted feeding during the rearing period improves the
puknnofeupmﬁm(ahu-ad 1976; Yu et al., 1992b). On the other
hand, restricted feeding delays sexual maturity (Blair e al., 1976). Consequently,
mmumﬂyﬁyﬂhymhmﬁm
At 18 wks of age, restricted birds had an average body weight of 1.9 kg
compared with ad libitien-fed birds which had an average body weight of 4.2 kg (Yu
etal., 1992a). The percent carcass fist of ad libitsm-fed birds was almost four times
that of restricted birds. According 10 Yu e al. (19920), body weight was the most
important varisble in determining the number of large follicies (more than 10 mm)
in the ovary of bresders at sexual maturity. The F2 follicle of full-fod bresders had
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genetic capability of F2 follicle to
secrets a significant amount of progesterone appeared to be a part of mechanisn

leading to multiple ovulation (Yu ef al., 1992b). In addition, duu;mﬂﬂndthlm
production of androstenedione in SWF of full-fed birds was associated with increased

restricted (Yu er al., 1992c).

1.8 Objectives of Research Project
1.8.1 Overall Objectives

The large degree of unexplained varisbility in reproductive function in egg-type
(Single Comb White Leghomn-SCWL) and meat-type (broiler breeder) chickens may
be is due in part 10 a lack of information about the regulation of ovarian function.
pooled together for estradiol and androstenedione output (Yu ef al., 1992¢). From
changes in steroid output were due to changes in LH sensitivity, changes in the
number of follicles producing estradiol or both.  The research presented in this
(<1 mm). The influencs of the following parameters: aging, strain,
Mmhﬁmmm -ﬂkvdofhdm;ﬁmnmﬁlm hdyatpn

protein, m,u)uwnamwmmﬂngy(m“w.m

1.8.2 Individual Prejects
The total of 130 birds were assigned 10 13 treatment groups based oa: ags,



the study is presented in table 1.1. Fifty SCWL (Shaver-288) and 80 broiler breeders
(BB-Shaver Starbro) were used in the experiment. Each treatment had 10 replicates.
SCWL were divided into S groups:

1.

Immature hens-19 wk of age (SCWL-19, one week prior to photostimulation
8L:16D)

Photostimulated (P) at 20 wks (14L:10D) and killed at sexual maturity
(SCWL-P)

Non photostimulated (NP) (8L:16D) and killed at sexual maturity (SCWL-NP)
Young hens-35wk of age (SCWL-35)

Old hens-60wk of age (SCWL-60)

Bmilarbmdoumdividedimocimm:

® N>

Full-fed photostimulated at 20 wks (14L:10D) and killed at sexual maturity
(FF-BB-P)

Feed-restricted photostimulated at 20 wks (14L:10D) and killed at sexual
maturity (RR-BB-P)

Full-fed non photostimulated (8L:16D) and killed at sexual maturity
(FF-BB-NP)

Feed-restricted non photostimulated (8L:16D) and killed at sexual maturity
(RR-BB-NP)

Young hens-3Swk of age full-fed (14L:10D) (FF-BB-35)

Young hens-3Swk of age feed-restricted (14L:10D) (RR-BB-35)

Old hens-60wk of age full-fed (14L:10D) (FF-BB-60)

Old hens-60wk of ags feed-restricted (14L:10D) (RR-BB-60)

hmmdaynnﬁlmumbuubmm
thmﬂbﬁnmleﬂ 1) ags of the bird,
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2) strain, 3) photoperiod program, 4) and level of feeding. The second
obpcgwufhmmmdmmﬂﬂmﬁcmmmmﬂmmﬂmpl
in small white follicles estradiol-178 output. Four different levels of LH (O bLH,
Sng bLH, lOnijH.EﬂgbLHIﬁh)ﬁﬁuﬁdhmﬂnmmingaﬁacmf
LH on estradiol-178 production. If any of our treatments influence estradiol
production or LH sensitivity, the implications of this could be major. Primary
breeders of poultry could potentially look for vari ility in these parameters, to try
mm&mm,ﬂmnhmm“dﬂmhmm&ymﬁ
basis of egg productio
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TABLE 1.1. Experimental design. Treatment groups according to age classification
by type.
L NSNS

Age classification Type
(Aging) SCwL* FF-BB® RR-BB’
Immature hens- 19wk’ SCWL-19
First egg - P SCWL-P' FF-BB-P' RR-BB-P
First egg - NP SCWL-NP FF-BB-NP' RR-BB-NP!
Young hens-3Swi’ SCWL-35 FF-BB-3$ RR-BB-3$
Oid hens-60wk? SCWL-60 FF-BB-60 RR-BB-60

! These hens were sacrificed at sexual maturity (first oviposition).

? Birds were photostimulated at 20 wks of age and photoperiod was maintained at
14L:10D.

3 Birds were non photostimulated and controlled by 8L:16D.

* Egg-type birds; Single Comb White Leghorns.

* Meat-type birds; Full-fed broiler breeders.

* Meat-typs birds; Restricted broiler breeders.
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L 7.
FOWL: EFFECTS OF AGING.

Tﬁegﬂuﬂrﬂwﬁmmmpﬁmm&mm&mﬁnmnmmm
MMMIMMMIM) iiﬂiemltofgvaﬂ
wipnmmﬁm24-25h(ymhsn)b26—27h(oldhml)(hhrﬁﬁm.
mhvamqmﬂls—mqp(ﬁrﬂmm‘lm) Amdiqm

qpmm:mmﬂmﬂmmlﬁym Am
lay 3 t0 5 eggs followed by a pause day. The reason for reduced sequence length after
m&m&mmhMHykﬁnHwiﬁlp Fﬂlhd-ﬁni
chickens laying long sequences (15 (o 20 eggs) were more sensitive 10 LH than follicles
from chickens laying short sequences (3 10 S eggs) (Bahr and Palmer, 1909).
Furthermore, the amount of LH required 10 induce ovulation in wero is greater in old
suggested thet reduced seasitivity of the hypothalamus 10 progesterone may be a cause
the two largest follicles are less sensitive 10 LH in old hens than in young hens. Also,
young commercial egg producing strains have an average of seven follicles in the
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follicular hierarchy, whereas old hens from the same strain have five foilicles in the
with age, the total amount of yolk deposited increased (Gilbert, 1971).  Several
hypotheses have been proposed 0 explain that phenomena. It is well established that
the incidence of atresia of small follicles increases with age (Waddington er al., 1985;
with age. According to Bahr and Palmer (1999) a decrease in estrogen production by
the ovary of old hens may cause a decrease in follicular growth.

Furthermore, decreased egg output could be due 10 a condition known as erratic
mmwhm ummmnmnf;:z the
physiological changes in the aging hen, especially at the ovarian steroi
MMQﬂhmmyﬁkkmmm:ulﬁﬁQbMEm
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weight, weight of selected organs (heart, liver and abdominal fat), carcass composition
(fat, protein, water, ash) and reproductive organ morphology (oviduct, ovary, stroma,

from a flock of 80 birds, and 60 femals broiler bresders (BS-Shaver Starbro) randomiy
selected from a flock of 120 birds, were individually howsed in laying cages. The toml
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(Table 2.1). Egg-type birds (SCWL) were divided into four treatment groups based on
the age they were studied. Meat-type birds (BB) were divided into six treatments group
based on age and level of feeding. Broiler breeders were randomly assigned to a
restricted or ad libinem feeding program. Age classifications for SCWL were based on
hens sacrificed: at 19 wks one week prior to photostimulation (SCWL-19), at sexual
maturity when photostimulated at 20 wks of age (SCWL-P), at 35 wks when
photostimulased at 20 wks of age (SCWL-35) and at 60 wks of age when photostimulated
breeders were based on hens sacrificed at: sexual maturity when photostimulated (FF-BB-
P; RR-BB-P), at 35 wks (FF-BB-35; RR-BB-3S5) and at 60 wks of age (FF-BB-60; RR-

Full-fed birds were allowed 10 est ad libinen, while feed-restricied birds were fed
daily %0 maintain body weight as per recommendations of the “breeder® (Yu er al.,
1992a). All broiler breeders were fed a standard laying ration (2859 kcal), and 16.5%
crude protein. All SCWL hens received a standard commercial diet containing 16%
week for each bird. Throughout the experiment, hens had free access 10 water. The
laying house was light-controlled and photoperiod was maintained at 14L:10D (14 h light
and 10 h dark) for all treatment groups, except SCWL-19. This group was controlied
by 8L:16D and was caged in a different house. Lights were on at 7:00 a.m. for all
10 3.5 h after midssquence oviposition, 10 ensure that they would not be killed during the
preovulatory surge of LH. Experimental birds had access 10 feed up the time of being
killed.
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2.2.2 Carcass Compesiticn
The carcass, heart, liver, abdominal fat pad (including fat adhering to the gizzard

and proventriculus), oviduct, ovary, stroma and the large follicles were dissected and
weighed individually. The whole carcass, including feathers, was autoclaved at 250°C
for 6 hours and homogenized with an industrial blender. While the homogenized
samples were being stirred, subsamples were weighed and taken for freeze drying. After
freeze drying for 5-6 days, the subsampies were weighed again and ground.
Approximately 2 g of the freeze-dried subsample was taken for chemical analyses. Dry
matter, ash, total protein, and total lipid were analyzed with standard procedures
(Association of Official Analytical Chemists, 1980) for each individual bird. Carcass fat
content was analyzed using the Goldfish apparatus with petrolium ether as the solvent.
Carcass protein was analyzed using the Kjeldahl procedure. For calculating dry matter
a 2 g portion of the freeze-dried sample was taken and dried ovemnight in an oven
adjusted 0 110°C. Samples subjected 10 dry matter analysis were placed in muffie
furnace at 350°C and bumed overnight 10 calculate the ash content. All analyses were
conducted in duplicates. Samples which had a difference between duplicate larger than
3% were reanalyzed.

2.2.3 Fellicular Incubation

The ovary of each bird was qQuickly removed, dissscted and placed into cold
Medium 199 (pH=7.2) conaining 0.1% bovine serum albumea (BSA),
sodiumbicarbonate (NaHCO,)!, 10 mM HEPES(N{2-Hydroxyethyl)piperazine-N'{2-
cthancsuifonic acid])', Gentamicia (Fisher Scientific) and Medium 199 (BRL Gibco,
Catalog No.M0393). The Medium 199 was prepared fresh sach time an experiment was
conducted. The weight of ovarian stroma and the weight and sizs of the large follicies
(> | cm) were recorded. Forty small whits follicles ( < | mm) were dissected from each

' Sigma Chemical Co.



36
ovary. Total studies on estradiol output from small white follicles were based on
incubation of 4,000 follicles (40 follicles x 100 hens). These follicles were individually
placed into 12 x 7S mm borosilicate tubes containing 0.5 mL of cold Medium 199
(pH=7.2). Four different levels of bovine LH (bLH) were used in the incubation of the
follicles. The four dosages of bLH were: 1) 0 bLH; 2) S ng bLH per follicle; 3) 10
n;bulpcrfollicle' 4)20ngofbwpei-fﬂlieh Each dose of bLH was tested in 10

lnumneofbnbem. Digestive, and Kidney Diseases (Bethesda, MD M):ﬂﬂu
National Hormone and Pituitary Program of the University of Maryland School of
Medicine (Bethesda, MD 21201). The incubation of follicles was performed for 3 h in
a shaking water bath at 39°C open 0 air. Following incubation, media were decanted

into Ependorf vials (Fisher Scientific, size 1.5 mL) and frozen at -23°C until assayed by
radioimmunoassay (RIA) for quantification of estradiol-178.

using an antibody (Rab-A-11, from Dr. N. C. Rawlings, Wm(fnlhgeﬂv“y
Medicine, University of Saskachewan, Saskatoon, SK, Canada) raised in rabbit agains
estradiol-178 (1,3,5(10)-Estratien-3, 17-diol:3, ﬁiﬁhyleyl—S S.(mn Cross-

estriol, 0.4%; |7¢moumous ) ;,olik
androstan-38,178-diol, 0.08% ; and cortisons, 0.03%. Androstensdions; So-androstan-
3a, 1 78-diol; progesterons; pregnencions; cholesterol; corticosterons; and cortisol did not
(1:10) with 450 ! assay buffer (NaH,PO, x H,0; Na,HPO,; NaCl; NaN, and .1%
150l of aseay buffer (4°C), 200u! of Rab Al] antibody at 1/160k final dilution and 100
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to each 12 x 75 mm glass tubes. Afler voriexing, the mixture was incubated at room
temperature (20°C) for | h and than incubated at 4°C for not less then 24 h 10 allow the
assay components t0 reach equilibrium. Two hundred microliters of well-mixed,
dextran-coated charcoal (Dextran, 0,125 g (Sigma No.D-5251), Carbon Decolouring
Alkaline Norit-A 1,23 g (Sigma No.C-5385)); mixed well in 250 ul assay buffer and
cooled t0 4°C was added to each assay tube, incubated for 10 min at 4°C and then
centrifuged at 1430 x g at 4°C for 10 min. The supernatant from each tube was poured
into a 6 ml vial containing S ml liquid scintillation fluid (ICN-biomedical, #8824757),
mixed thoroughly, and then counted in beta-counter (1600CA Liquid Scintillation
Analyzer) for 2 min for each vial. Duplicates tubes were assayed for each sample. The
sensitivity of each assay was calculated as the average of Bmax (mean cpm; cousts per
minute of maximal binding) - 2 x Standard Deviation of maximal binding (Bmax) /
average of Bmax. The average sensitivity of the assay was 96% of maximal binding.
The intra-assay coefficient of variation was 8.6%. The inter-assay coefficient of
varistion was 7.71%.

2.2.5 Detormination of LH Seasitivity

Determination of LH sensitivity was calculated as a linear relation based on the
output of estradiol-178 from follicles incubated with 0 or S ng of bDLH. As the amoust
of estradiol-178 stimulated with either 10 or 20 ng of bLH was similar 10 that stimulsted
with 3 ng of bLH, it was assumed that 0 and 5 ag of bLH were the most accurate poiats
10 describe LH semsitivity. The percest of follicies which responded 0 LH
supplementation (3, 10, 20 ag) based on the production of greater then 1.0 ag of
estradiol-178, was calculated for each trestment group.

3.3 Siatistical Anslysss
Data were anslysed by one-way analyses of variance (Sweel and Torrie, 1900), and
significant differences among the means wers determined using Duncen’s mukiple rangs
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within each type (Table 2.1) for organ weights, carcass composition and reproductive
characteristics.

In estradiol-178 pmdu:mn differences mg the a;e classification were

mchanminauidml-l'l! pmduem with em;a mdmguafLH (ans) ,
computed for each hen using only dosages of 0 and S ng LH because preliminary
analyses indicated essentially a plateau in estradiol-178 production beginning at 5 ng of
LH and continuing at 10 ng and 20 ng of LH. For each hen the percentage of follicles
which produced more than 1.0 ng of estradiol- 178 when exposed to S ng and more of LH
using Duncan’s multiple range test.  All statements of significance were based on the
0.05 level of probability.

24  Results

The body weight of the SCWL birds increased with age, however there was no
significant difference in body weight between sexual maturity (approximasely 22 wks) and
35 wks of age (Table 2.2). Heart weight varied slightly with the age. However, thers
was no significant difference in heart weight between 19 wks and approximately 22 wks
age. Liver weight expressed as a percentags of body weight was also significamly

However, ndﬂﬂﬁﬂhmmmmvﬁﬂ appronimets
22 wiks and betwese 22 and 35 wks. The weight of sbdominal fat pad was significant

different betwesn 19, 35 and 60 wks of ags (19 wks; 26.59 g; 35 wks; 49.78 g; 60 wks;
69.28 g). On the other hand, thers was o difference in fat pad weight betwesn 19 and
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carcass protein was significantly higher in birds at the beginning of production, at peak
of production and 60 wks of age tian it was for immature birds - 19 wks of age. The
SCWL-P, SCWL-35 and SCWL-60 than it was in SCWL-19.

A;injhﬁ:iﬁﬁﬂcinteﬁmm reprodu wmmmmm

xnﬁOwh. Tgn!ﬁvwweightumﬁanﬂyi;;;, mﬂj ﬁﬂimddmy(w
wks-0.73 g; First egg-30.77 g; 35 wks-39.23 g; and 60 wks-49.43 g). Stroma weight
was significantly higher at 35 wks and 60 wks (respectively 7.14 g and 7.56 g) than it
between the age groups in SCWL. However, estradiol-178 output from follicles
mmm(mm)wmymmhﬁqmnm

mﬂdlnmhﬂmm mnﬁ-mmmm
10 10 ag or 20 g per tube did not increase estradiol- 178 output above thet produced with
S ng. Slopes, determined as the linsar relations output of estradiol-178 from follicles
produced over 1.0 ag of estradiol-178 in responss ©0 S, 10 and 20 ag of bLH.
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wks of age (5,098.7 g). Old birds had the largest heart weight (28.09 g) compared 1o
birds at approximately 22 wks and 33 wks of age (16.63 g and 18.14 g respectively).
Liver weight significantly increased with age from 93.42 g at sexual maturity (22 wks)
to 123.9 g at 60 wks of age. Abdominal fat pad weight was the heaviest in full-fed
birds at 35 wks of age (357.72 g). There was no significant difference in fat weight
between FF-BB-P and FF-BB-60. Total carcass fat weight was highest in FF-BB-60
(1324.0 g).  Also, the amount of protein was the highest in FF-BB-60 (715.32 g).
Carcass ash increased with the age, being the highest in FF-BB-60 (154.96 g).

Aging did not significantly influence oviduct weight and total ovary weight (Table
2.6). However, stroma weight was higher at 60 wks (18.41 g) than it was at 22 or 3
wks (respectively 9.46 g and 13.35 g). While the weight of hens increased, the number
of large follicles decreased (FF-BB-P; 9.1; FF-BB-35; 7.9; FF-BB-60; 6.3).

Aging influenced estradiol-178 output in full-fed broiler breeders (Table 2.7). In
all LH levels, estradiol-178 output was the highest in older birds. Again, the presence
of LH stimulated estradiol production. There was no significant difference in slope
which produced over 1.0 ng of estradiol-178 was almost twice as high in FF-BB-3$
(64.44%) and FF-BB-60 (78.52%) than it was in FF-BB-P (37.67%).

In restricted broiler breders there was a significant difference in body weight
restricted broiler bresders at sexual maturity (RR-BB-P; 55.93 g) and at 60 wks (RR-
BB-3S; 51.57g). Abdominal fat and carcass fat were significantly higher in RR-BS-3S
weight. Ash weight decreased with age and & significand n.ﬁ-mﬂﬂﬁ
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RR-BB-35 and RR-BB-P (Table 2.9). Total ovary weight was higher at 35 wks (70.82
g) than at either 24 wks (47.43 g) or 60 wks (48.54 g) (Table 2.9). Stroma weight
increased with age from 6.37 g (RR-BB-P) to 10.1 g at 60 wks. When stroma weight
increased, the number of large follicles decreased.

In restricied broiler breeders aging did not influence estradiol- 178 production (Table
2.10). The amount of estradiol-178 production seen with supplementation of 5 ng of LH
was almost three times higher in all aging groups compared to 0 ng of LH. On average,
63% of follicles produced over 1.0 ng of estradiol-178 when exposed to 5 ng and more
of LH in restricted broiler breeders.

2.5 Discussien

Under conditions of aging, SCWL increased in body weight (BW) (Table 2.2). The
average BW of SCWL was 1.2 kg at 19 wks and 1.7 kg at 60 wks. Full-fed broiler
Figure 2.1). FF-BB-33 hens were the heaviest (5,168.2 g) compared t0 other aging
groups. The pisteau in growth rate after 35 wks of age supports previous findings of
Robbins er al. (1986) and may have been related to appetite satiation or the physiological
limits of gut capacity in these birds. The BW of the feed-restricted broiler breeders
increased from sexual maturity 10 35 wks of age due 10 an increased foed allocation. The
mﬂﬂ“hh“ﬂn“WyMHbﬂﬁ
Liver weight progressively became heavier in SCWL (Table 2.2) and in FF-BB (Table
2.5) with the ags. The weight of the liver is likely related 10 changes in foed intake. We
uﬂilﬂﬂyhnﬂ““—lﬂ(‘l‘ﬂzn Liver weight at sexual maturity was

ifican ;mn—n_-dﬁn:s-hufg. mm-hﬂqup_

(lﬁh). mnmmnmwmhmmza SCWL
o 60 wks had 43 g more fat then at 19 wks of age. This was mostly dus ©0 body
weoight increnss in thess birds as fiat is positively correlated with the body weight. Pat
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ﬁwﬁﬁtmﬁmﬁmﬁmn;mﬂﬁvﬂymﬁtmduﬁﬁhm Full-fed

ﬂlmﬂleydidifﬁlSWh. Afgrpnmm.mmmmmw
decreased, which may be related to body weight being decreased in these birds.
According to Robbins er al. (1986), at 26 wks of age body weight in ad libitum fed birds
may reach a plateau as a consequence of reduced voluntary food intake. A similar
pattern was observed in restricted BB. Ahl&whdmﬂmhﬁsdﬂmpﬁmy
significant amount of abdominal fat. In RR-BB, the abdominal fat pad contribu
17.8%, 238!mdissiofmemﬂmfnngxuﬂm&y.n35whndn
60 wks respectively. Total carcass fat weight was affected by aging in SCWL and FF-
BB in the way similar 0 abdominal fat pad weight.

The oviduct weight increased with the age in SCWL and RR-BB (Figure 2.4),
However, oviduct weight in FF-BB was not significantly influenced by ag:. At the
present time the significance of changes in oviduct weight during lay is .0t known.
Further work is needed 10 clarify if a slight reduction or increase in oviduct weight has
SCWL (Figure 2.5). Ovary weight from RR-BB reached a peak value at 35 wks and
ﬁﬂmh@ﬂmﬂym:hmmﬂmm

Mﬂy ﬁyhﬂmd’&!ﬁl&.np—k, ,,‘,:,f:;l&aﬂ:ﬂ)whig
of large follicles. According 1o Gilbert (1971), in egg-typs chickens, the sumber of
large follicles in the ovary is related 10 the pattern of laying and birds laying in long
m ﬁb“ﬁhﬁmhﬁhmm : Wﬂfﬁ-ad
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by a corresponding reduction in average sequence length, which may be due to a
reduction in follicle number.

Broiler breeders had some depletion of follicles with aging (Figure 2.7). The
highest number of follicles (9.1) was observed in FF-BB at sexual maturity. After
sexual maturity this number declined to 6.3 follicles at 60 wks of age. Too many large
follicles are associated with double hicrarchies and multiple ovulation (Hocking ef al.,
1989; Yu et al., 1992b). The oviduct of the hen can only process one egg per day with
a normal shell. Too few large follicles may not sustain daily egg production. Williams
and Sharp (1978) observed that young laying hens with a high rate of egg production had
more large follicles in the ovary than did old hens of the same strain with lower rates of
egg production. Robinson ef al. (1990) reported that the pause length increased with
age and perhaps this is due 10 insufficient number of follicles late in lay.  Also, the
decline in the number of large follicles may appear in the form of a decrease in sequence
length and increase pauses as showed in previous work (Robinson er al., 1993).
According t0 Hocking ef al. (1987) and Yu et al. (1992b) even though FF-BB have an
average of 12 follicles at sexual maturity, they laid significantly fewer eggs than
restricted birds. Increased follicular development seen in full-fed broiler breeder hens
is not associated with increased egg production.  Robinson er al. (1990) and Yu er al.
(1992b) havc reported that hens that are feed restricted during breeding lay approximately
40 more eggs than do hens that are full-fed. McDaniel er al. (1981) and Robinson e¢
al. (1991) observed that ad libinwm feeding during breeding (18-23 wis) resulted in lower
egg production in broiler breeders. In reviewing the liserature Bahr and Palmer (1989)
reported that the age-related decline in egg production, viewed as the laying of fewer but
larger eggs, may be due 10 an increased incidencs of atresia and internal laying, a
decrease in recruitment of follicles into the hisrasshy, a reduction in shell quality or a
decreass in ovuiation rate.  Ome result of a desliE® in ovulation rats is a decreass in
sequence leagth (Robinson ef al., 1990).

In restricted BB, the aumber of largs follicles also declined with aging (Pigure



2.7). RR-BB started production with an average of 7.4 follicles. At peak production
they had 5.8 follicles and at 60 wks 4.4 follicles. According to Hocking er al. (1987)
and Yu ez al. (19920) under feed restriction the number of large follicles in BB is similar
to egg-type birds. This observation also follows the work of Williams and Sharp
(1978). Feed restriction acts to control the rate of recruitment of large preovulatory
follicles into the ovary (Yu er al., 1992b). When feed restriction is applied during the
rearing period only, seven large follicles are observed (Hocking er al.,1987; Yu et al.,
1992b) in the ovary. A combination of feed restriction and aging reduced the average
number of large preovulatory follicles in breeder hens to 4.6 at 62 wks (Yu ef al.,
1992b). Robinson er al. (1990) reported that when restricted broiler breeders were
allowed to feed ad libitum at the onset of sexual maturity, they developed short sequences
of lay with increased number of pause days being observed between sequences. A
recent study (Robinson er al., 1990), which characterized sequence length in feed-
length is short, reaches a prime mean sequence length at 32 wks of age, then quickly
shortens with advancing age. This indictes there are more pause days early and lme in
the hens life than during the middle portion of the laying cycle.

The effects of aging on estradiol-178 production are presented in tables 2.4, 2.7
(Figure 2.8; 2.9, 2.10). This cbservation is with agreement with Robinson and Esches
(1986) and Yu er al. (1992¢c). It should be noted that the addition of S ng of LH
enhanced estradiol-178 output. However, addition of 10 or 20 ng of LH further did not
SWF is limited and according 10 this study 5 ng of LH could be the maximum amount
which stimulated estradiol-178 production. Follicles from immature birds, prior o
photostimulation (SCWL-19) aiso had the ability 10 produce estradiol-178 (Tubls 2.4).
Therefore, prior 10 sexual maturity, which is prior 10 the time that LH levels becoms
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(SCWL-P) increased the basal output of estradiol-178. At sexual maturity SCWL
produced more than they did before. In FF-BB and RR-BB, the highest amount of
estradiol-178 was observed in older birds (FF-BB-60 and RR-BB-60).
LH sensitivity (Slope) was not significantly different across the treatments (Table
2.4, 2.7 and 2.10). ‘The percentage of LH responsible follicles was not affected by
aging in SCWL and RR-BB (Figure 2.11). An average of 60% follicles from SCWL
and 63% follicles from RR-BB produced over 1.0 ng of estradiol-178. On the other
hand, even though FF-BB did not vary in LH sensitivity (Slope) their percentage of LH
responsive follicles significantly increased after sexual maturity (Figure 2.11). At sexual
maturity only 37.7% of follicles from FF-BB were steroidogenically active.  This
indicates that a higher number of SWF were atretic in that group. It is genenally
accepted that surge of LH is required for ovulation t0 occur (Johnson, 1990). Egg
production rate is reduced as hens ags (Bahr and Palmer, 1989). It has been suggested
that age-related declines in egg production result from an increased incidence of follicular
atresia (Waddington er al., 1985; Palmer and Bahr, 1992), a reduction in ras of
follicular maturation (Johnson, 1986), or 10 alierations in the sensitivity of the
hypothalamus 10 steroid hormone feedback (Williams and Sharp, 1978). Accordiag 0
Robinson er al. (1993) the shape of the sequence length curve resembled the shaps of the
egg production in that the longest ssquences occurred at the time of peak egg production.
The prime sequence of SCWL hens was about two 10 threefold greater that of restricted
broiler bresders (Robinson er al., 1992).
From this study we can conclude thet the ability to produce estradiol-178 by SWF
is related 10 the ovary morphology or "form® of the ovary is related 10 its "function®. A
good ovary with a high reproductive performance, had a high siops (very LH ssasitive)
and a high percent (fewer atretic follicles) as was seen in SCWL. On the contrary, a
poor ovary had a low siops and a low percest, which indicated a high incidence of
stresia (FF-BB). Ia reproductive performance, the siss of the ovary is also very
important, since it is negatively corvelated with siops. As the ovary becams bigger with



46
age, the follicles were less responsive to LH. It has been well established that more
follicles do not necessary mean more eggs (Yu ef al., 1992b; Robinson ef al., 1993).
When fed ad libinem, female broiler breeders have an increased incidence of multiple
hierarchies of follicles, which leads to multiple ovulation and production of defective
cggs (Yu er al., 1992b). Also, full-fed female broiler breeders have in increased
incidence of ovarian regression, which results in cessation of egg production Yu er al.
(1992b).
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TABLE 2.1. Experimental design - effect of aging. Treatment groups according to
age classification by type.

Age classification Type
(Aging) SCWL* FF-BB® RR-BB'
Immature hens- 19wk’ SCWL-19
First egg - P SCWL-P' FF-BB-P* RR-BB-P'
First egg - NP
Young hens-3Swik’ SCWL-35 FF-BB-3$ RR-BB-3S
Oid hens-60wik’ SCWL-60 FF-BB-60 RR-BB-60

! These hens were sacrificed at sexual maturity.
? Birds were photostimulated at 20 wks of age and photoperiod was maintained af
14L:10D.
! Birds were non photostimulated and controlled by SL:16D.
'au-cypum.smcmmw
* Meat-type birds; Full-fed broiler breeders.
* Meat-type birds; Restricted broiler breeders.
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TABLE 2.2. Effect of on BW ad organ hts and carcass composition
killed af 19 wks (séwpm ngxullmm‘uurity (SCWL- P).ns wks

Variables SCWL-19  SCWLP _ SCWL3S _ SCWL60 _ SEM

Number of hens 10 10 10 10
Average BW,g 1,227 14927  1,508.0° 1,734  $9.13
Heart
%BW 0.4 0.41% 0.53* 0.4  0.02
s 5.36" 6.16 7.9¢" 7.81° 0.4

Liver

%BW 1.61° 2.06* 2.50° 2.71*  0.10
s 19.69* 30.64° 37.50° 4693  1.86
Abdominal fat
%BW 2,18 217 3.26* 3.9 0.28
P 26.59° 33.6™ 49,78 69.28°  5.66
Carcass fat
%BW 676 8.21° 12.02° 14.11° 080
P 83.9¢ 119,75* 181.60% 22719 41.84
Carcass protein
%BW 13.31* 15.11° 14.79° 15.23 0.3
s 165.46 214.99 21.6  24S.1° 16.28
Carcass H,O
%BW 78.41° 74.34 2.87 68.30° 0.88
s 970.32 1055.88 1059.21  1095.81 $2.54
Carcass ash
KBW .87 257 2.68 248 0.7
8 3.2¢ 36.81° 9.9 0.1 3.9
Total percent 100.38 100.24 100.36 100.12
«5+4 Moans within a row with different superacripts are significandly different (P 5 .05).
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TABLE 2.3. Effect of aging on reproductive tract characteristics in full-fed SCWL,
killed at 19 wks (SCWL-19), at sexual maturity (SCWL-P), at 35 wks (SCWL-35) and

at 60 wks of age (SCWL-60).

Varisbles

Aging

SCWL-P

Number of hens
Oviduct

% BW
s
Ovary

%BW
s

Stroma
%*BW
s

follicles

0.47

0.0¢
0.7

0.0¢
0.7y

0.00°

10

32
giﬂ

2.0%
3.7

0.22
3¢

47.50

2.62

04r
7.14

4.9

3.4
58.94

2.5¢
9.4y

0.44°
1.5¢

59

0.12
2.28

0.16
2.90

0.02
0.40

0.46




TABLE 2.4. Effect of aging on output of estradiol-178 (pg’follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from full-fed SCWL, killed at 19 wks (SCWL- l?).ngxml
mlmrl'(Mﬂ.nﬂﬂh(mu)mﬂgmwhﬂ” SCWL-&(

Mg _
Variables ~ SCWL-19 SCWL-P SCWL-35 SCWL-60 SEM
Number of hens 10 10 10 10
Dose of LH

Ong LH 262.03 454.57 349.46* 321.31# 56.90

Sng LH 943.04 134894  1201.65  1323.47 191.30

10ng LH 1263.87 1216.31 1211.87 1366.68 204.70

20ng LH 1211.76  1306.06 1099.81 1060.43 192.60
Slope’ 136.20 178.87 170.44 200.43 29.5%
Percent (%)° 66.19 64.07 $6.33 52.33 8.03
'bLH, NIAMDD. B o

=mmuuhmmﬂgmmm
with 0 or 5 ng of bLH.
? Percent of follicles incubated with bBLH, which produced > 1.0 ng of E,.
E’Mﬁﬂlmm&mw:nmﬁmdydm
(P=.09).



TABLE 2.5. Effect on BW, and carcass
in full fed Mmuhahgmkr bl“'l (BB) E Id I! mull ﬁlﬂuﬁty BB-P)

Average BW, g  4,446.6" S.168.2 139.93 5,098  147.30

KBW 0.38° 038 0.3 0.5  0.03
s 16.63" 18.14* 148 2809  1.52

%“BW 2.11 234 017 243 0.8
s 93.42° 12085 956 1239  10.08

%BW 6.21 68 038 590 04l
g 276.36 3S7.7¢ 2400  303.5* 2530

%W 24.89 2281 080 25.3 0.9
' 1102.69 1221.06* 4185 132400  46.78

SBW 15.00° 1348 0.3 13.000 0.3
s 666.5 609.3 1628 71532  18.19

SBW 57.46 603>  0.88 7.7 0.9
s 2852.6 079 5255 298625  S8.75

SBW 2.7 26 007 297 008
s 119.38° 133,00 379 149¢ 44
Towlpwows 10000 10018 02 995
SEM given for a=10.

’!!Il.h—ill
ﬁ:mﬂ““mﬁﬂyiﬂﬂim
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TABLE 2.6. Effect of aging on reproductive tract characteristics in full-fed
photostimulated broiler breeders (BB) (FF-BB-P), full-fed BB at 35 wks of age (FF-BB-
35) and full-fd BB n E’D wks of (FF-BB-GD)

_ Aging - _
Variables _ FF-BB-P  FF-BB-3$ SEM' ~ FF-BB-60 SEM’ .
Number of hens 10 10 9
%BW 1.3 1.47 0.13 1.33 0.14
[ 61.50 76.05 6.3} 67.62 6.67
Ovary
%BW 1.67 1.52 0.23 1.97 0.23
g 74.81 .11 11.68 99.92 12.31
%*BW 0.22* 0.26" 0.03 0.3¢ 0.03
[ 9.46" 13.38 1.68 18.41° .7
Number of large
follicles 9.1° 7.9* 0.84 6.3} 0.58

'sau;i_ﬁn—m

1 SEM given for n=9.

** Means within a row with different superscripts are significantly different
(r<.03).
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TABLE 2.7. Effect of aging on output of estradiol-178 (pg/follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from full-fed photostimulated broiler breeders (BB) (FF-BB-P),
full-fed BB at 35 wks of age (FF-BB-35) and full-fed BB at 60 wks of age (FF-BB-60).

. _ ____Aging -
Variables  FF-BBP  SEM'  FF-BB-35  FF-BB-60  SEM’

Slope’
Percent (%)°

in«
1021.95*
1074.69

128.90
37.67

66.7
247.4
226.0
172.9

46.3
39

558.50*
1617.43%
1773.21°
1493.37%

211
ﬂ!g‘

649.6 70.3
1934.58° 260.8
2108.70* 238.2
1890.53 182.3

257.00  49.0
78.5* 6.2

S ng of bLH.
¢ SEM givea for n=10.
' SEM given for n=9,
** Means within a row with different superscripts are significantly different (P <.03).



fln*"mBW selected orpn’ mhuudm mposition
bmllerbmﬁeﬂ( killed at sexual matu iy(ﬁll-

K- ;n;‘)

Varisbles  RR-BB-P ___ RRBBS  RR-BB6O ___ SEM
Number of hens 10 10 10
Average BW,g  2,718.3 3,486.6 3,408.2 70.08

¢ W 0.41° 0.3¢" 0.45° 0.02
s .16 11.96" 15.53 0.59

%BW 2.07 2.25 1St 0.10
8 $5.93 78.64° S1.57 375

%BW 2.28 3.6 4.4 0.37
s 61.38* 127.28* 152.99 13.99

%BW 1292 15.63* 17.63° 0.90
P 341.63 $34.38° 598.64° ss.51

KBW 18.20° 14.81° 13.66 0.30
s 490.86 $02.53 499.23 16.28

SBW 64.99 66.54 66.93 0.88
s 1707.92* 2257.65 2243.18° $2.55

KBW 349 2.71° 2.3 0.07
M 91.7¢° 92.02° 7.1 3.9
Total percent 99.99 9.0 100.54

mlﬁwﬁ:mﬂmwnﬁnﬁ:ﬂytm
r<.09).
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TABLE 2.9. Effect of Aging on reproductive tract characteristics in feed-restricted
photostimulated broiler breeders (BB), killed at sexual maturity (RR-BB-P), at 35 wks
of age (RR-BB-35) and at 60 wks of age (RR-BB-60). B ,

Aging

Variables RR-BB-P  RR-BB-3S

RR-BB-60 SEM
Number of hens 10 10 10
Oviduct

%BW 2.02 1.7 2.7 0.19
g 54.64* 61.10° 94.31° 6.54

%BW 1.75% 2.03 1.42 0.13
8 47.43 70.82¢ 48.5¢" 4.43

%BW 0.23 0.28 0.30 0.02
s 6.37 9.81° 10.10° 0.7
Number of large
follicles 7.4° 5.8 4.2 0.45

P<.09).
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TABLE 2.10. Effect of aging on output of estradiol-178 (pg/follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from feed-restricted photostimulated broiler breeders (BB) (RR-
BB-P), feed-restricted BB at 35 wks of age (RR-BB-35) and feed-restricted at 60 wks of
age (RR-BB-60).

Aging -
Variables RR-BB-P  RR-BB-3S RR-BB-60  SEM
Number of hens 10 10 10 -
E, production
Dose of LH

0 ng LH 359.96" 515.55% 625.68° 59.28

S ng LH 1637.04 1630.08 1936.37 246.04

10 ng LH 1600.23 1536.97 1704.20 750.55

20 ng LH 1072.26 142467 1271.2 154.32
Slope? 255.42 222.90 262.14 5.8
Percent (%)’ 61.67 65.00 61.67 8.41
' BLH, NIAMDD.

? Slope determined as the linear relations output of E, from follicles incubated
with Oor S ng of bLH.
3 Percent of follicles incubated with bLH, which produced > 1.0 ng of E,.
** Means within a row with different superscripts are significantly different
(P<.08).
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Figure 2.1. The effect of aging on body weight (kg) for three types of birds: Single
cmmm(m).mn-um-mummmm
(RR-BB). Trestments included immature birds (19 wk), first egg photostimulated (P),
young hens 33 wks (35wk) and old hens 60 wks (60wk) of age. Tmmmviﬁh
a type with different superscripts are significantly different (P £0.05).
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400

scow FF-88 RR-88

Figure 2.2 mm«mmmmmmmhmumsme
Comb Whits Leghomn (SCWL), full- fed (FF-BB) and feed-restricted broiler breeders
(RR-BB). Trestments included immature birds (19 wk), first egg photostimulated (P),
young hens 35 wks (35 wk) and old hens (60 wk) of age. Treatment means within a
wmmwmmmwmwsom).
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TR
S0 FF-08 B8

breeders (FF-BB).  Trestments included immature birds (19 wk ), first egg
mm,mmnwﬁmﬂﬂmmm(&oﬁ)ﬂm
Trestment means within a typs with different superscrig y different
(P=0.09).




a type with different superscripts are significantly different (P £0.05).
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Figure 2.5. The effoct of aging on total ovary weight (g) for three types of birds:
smcmmm(M),m-ﬁﬁ-n)mmwm
mm-ll) restments included immature birds (19 wk ), first egg

- ,mmmzsmesmmmmmm (60w) of age.
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Figure 2.6. The effect of aging on ovarian stroma weight (g) for three types of birds:
Single Comb White Leghon (SCWL), full-fed (FF-BB) and feed restricted broiler
bresders (RR-BB).  Trestments included immatwre birds (19 wk ), firt egg
photostimulated (P), young hens 35 wks (35wk) and old hens 60 wks (60wk) of age.
Trestment means within a typs with different superscripts are significantly different
(P =<0.09).
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Figure 2.7. The effect of aging on number of large follicles (Number) for thres types
of birds: Single Comb White Leghorm (SCWL), full-fed (FF-BB) and feed restricted
photostimulated (P), young hens 33 wks (35wk) and old hens 60 wks (60wk) of age.
Treatment means within a type with different superscripts are significantly different
(P<0.09).
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Figure 2.8. mcffcaormonemnlmmﬁrsmu Treatments
included immature birds (SCWL-19), first egg photostimulated (SCWL-P), young hens
35 wks (SCWL-35) and old heas 60 wks of age (SCWL-60). Trestment means within

a type with different superscripts are significantly different (P £0.03).
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Figure 2.9. The effect of aging on estradiol-178 output for FF-BB.  Trestments
included first egg photostimulated birds (FF-BB-P), young hens 33 wks (FF-BB-3S) and
old hens 60 wks of age (FF-BB-60). Treatment means within a type with different
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Figure 2.10. The effect of aging on estradiol-178 output for RR-BB.  Treatments
included first egg photostimulated birds (FF-BB-P), young hens 35 wks (RR-BB-3S) and
old hens 60 wks of ags (RR-BB-60). Treastments means within a type with differont
superscript are significantdy different (P £0.05).
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3.1 Istroduction
type (broiler breeder) birds. Leghorn chickens have a more delicate body construction,
as they are much smaller birds than broiler breeders are. However, Single Comb White

in the first year of their reproductive life (Cunningham, 1987). In the ovary, they have
also smaller and fewer (five 10 seven) large follicles (Hocking er al., 1987). Laying hens
lay eggs in soquences. Leghorn hens that are laying at higher rates laid long sequences
of 15 10 20 eggs (Bahr and Paimer, 1989). A superior leghorn hen can lay a sequence
of 80 eggs, while a superior broiler breeder hens may lay as many as 40 consecutive
days (Robinson er ol., 1992). In egg-typs birds there is a little evidence of arythmic
soquences. Usually they lay eggs during the day time . Their amount of body fat is
usually several times smaller than in broller breeders, especially in full-fod broiler

Broiler bresders belong 10 a type of heavy bird. Broiler breeders weight usually
2 0 3 times as much as egg-type birds. Broiler bresders accumulats a large amount of
fat when allowed 10 eat ad libinm (Mallard and Dousire, 1968; Robinson er al., 1991;
Yueral., 1992a). Their increased fat accumulation constitutes a loss 10 both producers
is not as great as egg-type birds. They lay total of 170 10 180 eggs t0 &5 whs of age
Robiason er al., 1990). The ovary of full-fed broiler breaders weights almost 1.5 times
and Clancy, 1968; Hocking er al., 1987). Full-fod broiler bresders have an averags of
12 largs foilicles at sexval maturity (Hocking ¢f al., 1987; Yu o1 ol., 19920). Higher
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hierarchies and multipie ovulation (Whitshead and Hocking, 1988; Yu er al., 1992b).
Conrad and Warren (1940) cited simultaneous development of two or more follicles as
the cause of multiple-yolked eggs. Under feed restriction, broiler breeders have similar
number of large follicles as do egg-type hens (Williams and Sharp, 1978). Lower
numbers of large follicles in the ovary of restricted broiler breeders (Hocking ef al.,
1989) decrease the incidence of multiple hierarchies of follicles (Whitehead and Hocking,
1988). Overweight broiler breeders do not restrict their egg laying 10 the day time as
normal birds would do, but they lay throughout the night as well (Yu er al., 19920).

onsequently, the incidence of arythmic sequences is higher in thess birds than in egg-
type birds. The presence of two eggs in the oviduct at one time is an obvious indicator
ﬂohiqﬂﬂpﬁha(@yﬂ?ﬂh 1975; Yu er al.,1992a, lﬁﬁ) Broiler

dl,lﬁib) A(ﬂﬂg.nﬂﬂmﬂhﬁhhﬁ:h&&mﬂumw
follicies between | and § mm in diameter as do ogg type hens (Hocking er ol., 1967).
1972).

One of the objectives of the ressarch pressnted in this section was 10 examing the
d‘iﬂﬂﬂnhﬂym‘*MEﬁr bdominal fat), on carcass
mposition (protein, fat, moisture, ash) and on ovarien development ud;hdh
m“-y mﬂiﬂ-ﬂhﬁ Tl :




3.2 Materials and Methods
3.2.1 Stocks and Management

Forty female Single Comd White Leghoms (SCWL-Shaver-288), randomly
selected from a flock of 80 birds, and 40 female broiler breeders (BB-Shaver Starbro),
undaﬂynbcndhomaﬂockofl&biﬁamiﬁividuﬂlyhouﬂinphﬂcmx
20 wks of age. mwamecm»mmmmm
birds per treatment (Table 3.1). Egg-type birds (SCWL) and meat-type birds (BB) ware
further divided into four treatment groups. Classification for SCWL were based on hens
sacrificed at: sexual maturity when photostimulated (SCWL-P), non photostimulated
(SCWL-NP), 35 wks (SCWL-35) and 60 wks of age (SCWL-60). Full-fed broiler
breeders were killed at: sexual maturity when photostimulated (FF-BB-P), non
photostimulated (FF-BB-NP), 3S wks (FF-BB-35) and 60 wks of age (FF-BB-60). All
the photostimulated birds were exposed 10 14L:10D. Non photostimulated heas were
maintained at 8L:16D.

SCWL and broiler breeder hens were allowed 10 oat ar libitew. Throughout th
experiment birds had fres access 0 water. The photostimulated and non
photostimulated hens were sacrificed at sexual maturity (first oviposition). The
procedures for managing the birds, collecting samples, chemical amalyses, the
Mt«m-m«mmm«mwm
exactly the same as described in Chapter 2. Studies on estradiol-178 output were based
on incubation of 3,200 individual follicles (40 follicles x 80 birds).

3.3 Statistical analyses

Data were subjected 10 one-way analyses of variance (Stcel and Torrie, 1900). The
Wamummmwmwmm:nmﬁp
tost (Steel and Torrie, 1980). Differences among the age classification wers determin
wlﬁ“typﬂthﬂ)hupmmm—im
characteristics. Differences in estradiol-178 were caiculated by wsing methods




3.4 Results

There was a significant difference in body weight at sexual maturity between egg-
type (SCWL-P; 1,492.7 g) and meat-type (FF-BB-P; 4,446.6 g) photostimulated birds
(Table 3.2). Broiler bresders were 2.5 times heavier than SCWL. However, there was

no significant difference in age at sexual maturity between the two strains (SCWL-P;
ISZSdiyi; FF-BB-P; ISSSﬁyi) Hemwe&;m liver wei;ln jominal fat p

ﬂmmmﬂmﬂmﬁﬂumhmﬁm,ﬁm.m mduhmhdy
moisture was significantly higher in FF-BB-P than in SCWL-P on body weight basis.
Strain had a significant effect on reproductive tract ¢ eristics at sexual maturity
ovary and stroma weight were significantly heavier in FF-BB-P than in SCWL-P (Table
heavier in egg-type birds (3.25%) than in meat-type (1.38%). On the other hand, ovary
ﬂm“m::mﬂﬁﬁﬂmmm
with bLH, which produced more than 1.0 ag of estradiol-178 was almost 1.5 times

Iﬁ-(ﬂWi)ﬁ—hmhhﬁkmmflm
mulated broiler bresders (Table 3.5) were significantly heavier (4,422.4
ph!‘:‘l(!.ﬂig). Conssquently, non photostimulated broiler bresders cams
ction 17 days after SCWL. All organ weights as well as carcass composition
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components were significantly higher in non photostimulated broiler bresders killed at
fat pad, carcass fat and water on body weight basis were significantly influenced by
strain and were higher in SCWL. Nevertheless, there was no difference in percent
3.6). Oviduct, ovary and stroma weight as well as the number of large follicles were
significantly different in FF-BB-NP than in SCWL-NP. On the body weight cuiis,
presented in table 3.7. Strain did not have an influence of any estradiol-178 owtpwt.

Full-fed broiler bresders at 35 wks of age were significantly heavier than 35 wks
significantly heavier in full-fed broiler breeders than in SCWL at 35 wks of age. On
and ovary weigiht were higher in broiler breeders than in SCWL at 35 wks of ags (Table

at 35 wis of age during incubation in the absence of bLH and at 20 ng bLH (Table
3.10). The percent of follicles which produced more than 1.0 ng of estradiol-178 whea
exposed 10 5 ng or more of LH was not affected by strain.

Body weight, heart, liver, sbdominal fat pad weigit and body composition were
percent of thoss parameters oa dry matter basis were higher in full-fod broiler bresden
than in SCWL.
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and BB (Table 3.12). On the other hand, ovary (99.92 g) and stroma weight (18.41 g)
were significantly higher in broiler breeders than in SCWL (49.43 g and 7.56 g
respectively). The number of large follicles did not differ significantly between strains,
On a body weight basis, the percent of oviduct and ovary weight were significantly
higher in SCWL than in BB.

Follicles from broiler breeders at 60 wks of age produced significantly higher
amounts of estradiol-178 than SCWL birds (Table 5.13). Also the BB group had
significantly more follicles which produced 1.0 ng of estradiol- 178 (78.52%) than SCWL
(52.33%) when incubated with bLH.

3.8 Discussion

The effect of strain on age at sexual maturity was observed omly in non
photostimulated birds. FF-BB-NP become sexually mature 17 days later than SCWL.-NP
(Table 3.5). The difference in age at sexual maturity in SCWL-P vs FF-BB-P was only
3 days and was not significant. This indicates the time needed to recruit follicles into
photostimulated. However, not only photoperiod (Chaney and Fuller, 1973) regulates
sexual maturity. Body weight (Brody er al., 1980, 1984), body fat content (Bornsiein
et al., 1984) and age (Brody er al., 1980, 1984) are also important. According to Brody
et al. (1984) the heavier a bird, the sooner the bird will reach sexual maturity. These
According 10 Pym and Dillon (1974), the severity of feed restriction progressively delays
production (Blair e al., 1976) and persistency of egg production (Leeson and Summers,
1963). Although in my experiment | did not focus on egg productivity, study of the

There is a strong negative relationship betwesn BW and amount of fat with
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and meat- typg) that represent opposite extremes in BW and rspmdu;dve efﬂ:mey. ijy
weight was significantly different between strains (Figure 3.2). All BB were
significantly heavier than SCWL. FF-BB-3S treatment had the heaviest birds with an
average of 5,168.3 g (Table 3.8). Older birds (FF-BB-60) were 70 g lighter than the
birds at 35 wks of age (Tahle 3.3 and 3.11). The average body weight for SCWL was
approximately 3 times lower (1,500 g) than in BB.

Abdominal fat pad weight and carcass fat weight were significantly influenced by
strain (Figure 3.3 and 3.4). Mallard and Douaire (1988), Robinson e al., (1991) and
Yu et al. (1992a) have reported that broiler breeders accumulate a large amount of
carcass fat when allowed to eat ar libitwm. Carcass fat is positively correlated with BW,
the heavier the birds, the more fat they deposited (Siegel and Dunnington, 1985). All
BB groups showed a high fat content (Table 3.2, 3.5, 3.8 and 3.11) and had six 10 ten
significantly higher amounts of carcass ash than did SCWL (Table 3.11). This may
reflect more calcium deposition in a grester number of eggs in SCWL.  Full-fed BB
have been reported to lay 122 eggs 10 62 wks of age (Yu er al., 1992b), whereas SCWL
hyﬁu?ﬂamqphﬂﬁ:ﬂmpﬁ(mgnad 1992)
mhﬁm“hhﬂyimdﬁmﬂﬁhﬂhﬁhﬁ

squently, the aumber of large follicles should be higher in BB than in SCWL.
Thnﬂxﬂhphﬁn!lvﬁﬁﬁiﬂmjé)néihﬁ“
average of 5.5 (Figure 3.8). Stroma weight, as an indicator of sizs of the pool of smail
Mmmwﬂﬂﬁmmwhnnm
3.7. In photostimulsted and non photostimuls | birds stroma weight in BB was
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approximately 3 times higher than in SCWL. Large stroma should produce high
amounts of estradiol, due to having more follicles. Consequently, small stroma should
produce low amounts of estradiol.

Data presented in tables 3.4, 3.7, 3.10 and 3.13 support the work of Robinson and
Etches (1986) and Yu et al. (1992c) that SWF are steroidogenically active and their
estradiol production is stimulated by LH (Figure 3.9). Strain did not have an effect on
estradiol-178 output in photostimulated (Table 3.4) and non photostimulated (Table 3.7)
hens, when killed at sexual maturity. At 35 and 60 wks of age BB produced
significantly more estradirl-178 in the absence of LH than SCWL. To date, this is the
first data identifying a genetic difference in ovarian steroid production from SWF. Early
in lay, the strains did not differ, but at 35 wks (Table 3.10) at 60 wks (Table 3.13) the
BB hens had a significantly higher output of estraciol-178 without LH and also at a high
doses of LH. These observations are very interesting in that, high levels of estradiol-
l7ﬂnnyhive:neptiveeﬁaﬁanm=mhmcyele These birds also had a

estradiol- l7l pﬁm may be involved in excessive follicular recruitment. Fm
study is needed t0 determine the physiological relationship between estradiol- 178 levels,
follicular recruitment and endocrinology of the large follicles.

In this study, estradiol-178 output was maximally stimulated by 5 ng of LH. The
mﬂhnﬁﬁdmbnin;IOﬂmuﬂmmybeﬁgnpmn-mu

ﬂﬁdﬁiﬁmﬂymmhmmzmﬂm A:cmq-#au
would respond 0 LH. The percentage of LH responsive follicles (Figure 3.10) was
affected by strain in photostim sted birds (Table 3.4) and in old birds (Table 3.13). A
sexual maturity, dyﬂ?lﬂﬂnﬁﬁﬁ-ﬂmﬁmymm
64.1% of SWF from SCWL were LH responsive.  This obssrvation indicates thet




80
significantly higher ovary weight and stroma weight compared with SCWL. While BB
had more follicles, fewer of these follicles were responded to LH and most of them were
atretic. At 60 wks of age 78.5% follicles from FF-BB responded to LH stimulation,
while 52.3% SWF from SCWL were LH responsive.  This indicated a higher level of
atresia with age in SCWL than in BB.  This can be expanded to suggest that FF-BB
have many follicles with more basal output and low levels of atresia. It can be stated
that potential estradiol-178 output for a BB ovary should be much higher than that of
SCWL. In studies of large follicles of the hen, Wells er al. (1983) suggested that the
number of LH receptors on granulosa cells increases as follicles approach ovulation.
According to Robinson and Etches (1986), the output of estradiol further increased in
LWF and SYF, indicating that these tissues may have more LH receptors.
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TABLE 3.1. Experimental design - effect of strain. Treatment groups according to
age classification by type.

Age classification 7 7 1 i Type
(Aging)  SCWL* ~ FF-BB

Immature hens- 19wk’

First egg - P* SCWL-P' FF-BB-P'
First egg - NP SCWL-NP! FF-BB-NP'
Young hens-3Swk? SCWL-35 FF-BB-35

' These hens were sacrificed at sexual maturity.

! Birds were photostimulated at 20 wks of age and photoperiod was maintained at
14L:10D.

* Birds were non photostimulated and controlled by 8L: 16D.

* Egg-type birds; Single Comb White Leghorns.
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TABLE 3 2. Effa‘:t of st.llln of the bird on age, BW, selected o weights and
2 in full f d photc ostimulated SCW (SC P) and

Variables __SCWLP _ FFBBP  SEM _
Number of hens 10 10
Age of bird 152.5 155.5 2.18
Average BW, g L 492, 4,446.6 82.07
%BW 0.41 0.38 0.03
g 6.16 16.63 0.98

%BW 2.06 2.11 0.10

] 30.64* 93.42° 3.3
Abdominal fat

%BW 2.17* 6.21* 0.30

g 33.67 276.36¢" 11.24

%BW 8.21° 24.89° 0.80
g 119.75% 1102.69* 41.85

%BW 15.11 15.03 0.30
g 214.99 666.53* 16.28

%BW 74.34% 57.46° 0.88
¢ 1055.88° 2552.64° 52.58

SBW 2.57 2.7 0.07
s 36.81° 119.35 3.9
Total percomt _ — 10024 100.08

“%m:mﬂmm“Wydim
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i Fefect of strain of the bird on reproductive tract characteristics at sexual
- fuli-fed photostimulated SCWL (SCWL-P) and full-fed photostimulated
broiler »reeders (BB) (FF-BB-P).

Strain .
Vanabies SCWL-P  FF-BBP SEM
~umser of hens 10 10 - -
velact
%BW 3.25° 138" 0.08
g 48.69° 61.50° 2.84
Ovary
%BW 2.03 1.68 0.19
g 30.7P 74.81° 6.18
Stroma
XBW 0.22 0.21 0.03
s 3.24% 9.46° 1.09
Number of large 6.20° 9.11° 0.70
follicles

** Means within a row with different superscripts are significantly different (P < .05).



"
TABLE 3.4. Effect of strain on outrut of estradiol-178 (pg/follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from full-fed photostimulated SCWL (SCWL-P) and full-fed
photostimulated broiler breeders (BB) (FF-BB-P).
Strain
Variables ) ~ SCWL-P B
Number of hens 10 10

Dose of LH
Ong LH 454.57 377.40 66.74
Sng LH 1348.94 1021.95 184.29
10ng LH 1216.31 886.29 169.44
20ng LH 1306.06 1074.69 194.03

Slope? 178.87 128.91 29.29
“Percent (%) B 64.07 37.6™ - 7.40
' BLH-S, NIAMDD.
? Slope determined as the linear relations output of E, from follicles incubated with 0 or

S ng of bLH.

* Percent of follicles incubated with bLH, which produced >1.0ng of E,.
“* Means within a row with different superscripts are significantly different (P <.09).
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TABLE 13.5. Effect of strain on g? BW, selected organ weights and carcass
composition at sexual m:tunty m ful ed mula SCWL (SCWL NP) and
full-fed non photostimulated broiler | B) (FF-BB-NP)

Variables _ SCWL-NP______ FF-BB-NP ___SEM_

Number of hens 10 10
Age of bird 158.7 175. 7 5.09
Average BW, g 1,502.9 4,422.4° 107.04
Heart
%BW 0.40 0.3¢ 0.02
g 6.03* 14.83* 0.56
%BW 1.97 1.74* 0.07
] 29.58* 71T J.64
Abdominal fat
%BW 2.45° 6.64° 0.33
[ 37.18 294.38° 14.38

%BW 8.15" 26.60° 0.80
g 118.37 1186.33* 41.84

%BW 14.23 14.39 0.30

g 204.88° 638.54° 16.28
Carcass H,0

%BW 75.26' 56.90" 0.88

g 1080.76" 2521.3¢ 52.55

%*BW 2.3 2.53 0.07

[ 1. Sl'—' 112.60* i

“%ﬁhlmﬂﬂﬁﬂmniﬁim;im




TABLE 3.6. Effect of strair n reproductive tract characteristics at sexual maturity in
full-fed non photostimulated SCWL (SCWL-NP) and full-fed non photostimulated broiler

breeders (BB) (FF-BB-NP).

Variables SCWL-NP

SEM

iiumber of hens ) 10
Oviduct
%BW 3.200
s 48.07"
Ovary
%BW 2.28
8 33.59
%*BW 0.14
g 2.12

Number of large 5¢
follicles

61.24*

1.79
"™

0.22
9.78
9.8

0.11
.07

0.15
5.3

0.02
0.82
0.49

“* Means within a row with different superscripts are significantly different (P <.08).
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TABLE 3.7. Effect of strain on output of estradiol-178 (pg/follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from full-fed non photostimulated SCWL (SCWL-NP) and full-
fed non photostimulated broiler breeders (BB) (FF-BB-NP).

Aging
Variables SCWL-NP FF-BB-NP SEM
Number of hens 10 10
E, production
Dose of LH
Ong LH 535.74 420.30 78.14
Sng LH 1549.28 1517.27 241.76
10ng LH 1316.78 1553.57 187.7
20ng LH 1123.32 12719.21 204.11
Slope? 202.71 219.39 37.27
Percent (%)’ 55.00 61.66 9.48
! bLH-S, NIAMDD.

? Slope determined as the linear relations output of E, from follicles incubated
with O or S ng of bLH.
* Percent of follicles incubsted with bLH, which produced > 1.0 ng of E,.



TABLE 3.8, Effect of strain on BW, selected o wenghu and carcass composition
in full- fad SCWL (SC\VL 35) and full-fed broiler b (BB) (FF -BB-35) at 35 wks

Varisbles SCWL-3S ____ FF-BB-3S ___SEM

Number of hens 10 10
Average BW, g 1,508.0¢ 5,168. 69.23

%BW 0.52* 0.35" 0.02
g 7.96¢" 18.14° 0.64

%BW 2.50 2.4 4.69

[ 37.50" 120.85* 4.7
Abdominal fat

%BW 3.2¢ 6.89 0.30

g 49.78" 357.713 13.43

%BW 12.02* 23.81* 0.80

P 181.60° 1221.06* 41.84

%BW 14.79° 13.48 0.30
s 221.62 689.33 16.28

tBW .87 60.30 0.88
s 1059.21° 3074.9% 52.58
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TABLE 3.9. Effect of strain on reproductive tract characteristics in full-fed SCWL

Variables SCWL-3$ FF-BB-)S  SEM

‘Number of hens | 10 10 |
%BW 3P .47 0.11
s 47.30 76.08* 3.86

%BW 2.62* .73 0.10
[ 4 39.23* 89.11° KX.1}

%BW 0.47 0.2¢' 0.02
P 7.14 13.3s¢ 0.9
Number of large 49 19 0.36

** Means within a row with different superscripts are significantly differemt (P < .0S).
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TABLE 1.:0. Effect of strain on output of estradiol-178 (pg/follicle) from small white

follicles in vitro during a 3h incubation period in the presence and absence of bLH'.

Follicles were collected from full-fed SCWL (SCWL-35) and full-fed broiler breeders
(BB) (FF-BB-35) at 35 wks of age.

__ Strain

Variables SCWL-35 ~ FF-BB-3S  SEM

Number of hens 10 10

E; production

Dose of LH
Ong LH 349.46" 558.50* 56.11
Sng LH 1201.65 1617.52 199.70
10ng LH 1211.87 1773.24 207.11
20ng LH 1099.81* 1493.32 111.20

Slope? 170.44 211.78 19.30
Percent (%)" $633 6444 6.22

' BLH-S, NIAMDD.
? Slope determined as the linear relations output of E, from follicles incubased
with 0 or 5 ng of bLH.
** Means within a row with different superscripts are significantly different
(P<.08).
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TABLE 3.11. Effect of strain on BW, selected organ his and carcass composition
in full-ﬁd SCWL (SCWL-60) and full-fed broiler bfeed?ill (BB) at 60 wks of anF

Variables f SCWL-60 ____ FF-BB.&0
Number of hens 10 9
Average BW, g 1,734.2 4+ 130.66" 5,098.74+137.73
%BW 0.45+0.0%" 0.55+0.03
(] 7.81+1.11° 28.09%1.17
Liver
%BW 2.714£0.18 2.4340.18
] 46.93+8.7% 123.94 +9.20°
Abdominal fat
%BW 4434044 5.9010.46
[ 69.28+22.4Y 303.51 +£23.64°
Carcass fat
%BW 14.11+0.80" 25.301+0.90*
g 227.19441.8¢ 1323.96 +46. 79
%BW 15.23+0.30* 13.8040.34*
g 245.13¢16.28° 715.32+18.19
Carcass H,0
%BW 68.30+0.88° 57.7840.99
s 1095.81 +52.5¢ 2986.25 £ 58.7%
%BW 2.4840.07 2.97+0.08°
g 40.12+3. 7% 154.96 +4.2¢°
_Total percemt 100.12 __99.8s

“lﬁ:wﬁnamﬂﬂﬁmmnmﬁmﬂyﬁm

(r<.09).
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TABLE 3.12. Effect of strain on reproductive tract characteristics in full-fed SCWL
(SCWL-60) and full-fed broiler breeders (BB) at 60 wks of age (FF-BB-60).

Strain

Varisbles SCWL-60 FF-BB-60
Number of hens 10 9
Oviduct

%BW 3.43£0.22 1.33+0.22*

g 58.94+8.21 67.62+8.66
Ovary

%BW 2.86+£0.23 1.974£0.2¢4*

] 49.431+9.88° 99.92+10.38
Stroma

%BW 0.4410.03 0.361+0.03

[ 7.56+1.29 18.41£1.3¢
Number of large 5.9+¢0.M7 6.3310.81
follicles

** Means within a row with different superscripts are significantly different (P <.0S).



93

TABLE 3.13. Effect of strain on output of estradiol-178 (pg/follicle) from small white
follicles in vitro during a 3h incubation period in the presence and absence of bLH'.
Follicles were collected from full-fed SCWL (SCWL-60) and full-fed broiler breeders
(BB) at 60 wks of age (FF-BB-60).

Variasbles SCWL60  FF-BB60

Number of hens B lfi 9

Dose of LH

Ong LH
SngLH
10ng LH
20ng LH

Slope’
_Percent (%)’

321.31166.00°
1323.47+260.08
1366.68 +237.69
1060.03 £ 160.12*

200.43444.06

52.3346.71°

649.67+69.57
1934.58+274. 14
2108.70+250.55°
1890.50 1 168.78°

256.98446.45
78.5247.07"

' BLH-S, NIAMDD.

? Slope determined as the linear relations output of B, from follicles incubatod

_with 0 or S ng of bLH.
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Figure 3.1, The effect of strain on age at sexual maturity (days) for two types of birds:
Single Comb White Leghom (SCWL) and full-fed broiler breeders (BB). Treatments
included first egg photostimulated (P) and non photostimulated hens (NP). Treatment
means within a type with different superscripts are significantly different (P £0.05).
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P-First kgg  NP-First Egg 35 wks 60 wks

Figure 3.2. The effect of strain on body weight (kg) for two types of birds: Single
Comb White Leghorn (SCWL) and full-fed broiler breeders (BB). Treatments included
and old hens 60 wks (60wks) of age. Trestment means within a type with different
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Figure 3.3. The effect of strain on abdominal fat pad weight (g) for two types of birds:
Single Comb White Leghorn (SCWL) and full-fed broiler breeders (BB). Treatments
included first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks
(35wks) and old hens 60 wks (60wks) of age. Treatment means within a type with
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Figure 3.4. The effect of strain on total carcass fat weight (g) for two types of birds:
Single Comb White Leghorn (SCWL) and full-fed broiler breeders (BB). Treatments
iicluded first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks
(35wks) and old hens 60 wks (60wks) of age. Treatment means within a type with
different superscripts are significantly different (P <0.05).
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Figure 3.5. The effect of strain on oviduct weight (g) for two types of birds: Single
Comb White Leghorn (SCWL) and full-fed broiler breeders (BB). Treatments included
first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks (35wks)
and old hens 60 wks (60wks) of age. Trestment means within a type with different
superscripts are significantly different (P <0.085).
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Figure 3.6. The effect of strain on total ovary weight (g) for two types of birds: Single
Comb White Leghom (SCWL) and full-fed broiler breeders (BB). Treatments included
ﬁmgﬁ““(ﬂﬂmmmm young hens 35 wks (35wks)
and old hens 60 wks (60wks) of age. Treatmen means within a type with different
superscripts are significantly different (P <0.05).
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Figure 3.7. meﬁmdmﬁnmwﬁmmmﬁrmmﬂm
Single Comb White Leghorn (SCWL) and full-fed broiler breeders (BB). Treatm
included first egg photostimulated (P) and non photostimulated (NP), mhﬂsﬁwb
(35wks) and old hens 60 wks (60wks) of age. Treatment means within a type with
different superscripts are significantly different (P £0.05).
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Figure 3.8. The effect of strain on number of large follicles (Number) for two types
of birds: Single Comb White Leghomn (SCWL) and full-fed broiler breeders (BB).
hens 35 wks (35wks) and old hens 60 wks (60wks) of age. Trestment means within a
type with different superscripts are significantly different (P <0.0S).
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Figure 3.9. The effect of strain on estradiol-178 output for two types of birds: Single
first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks (35wks)
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Figure 3.10. The effect of strain on LH sensitivity (Slope) and percest of LH
responsive follicles (Percent) for two types of birds: Single Comb White Leghorn
(SC\VL) and full-fed broiler breeders (BB). Trestmests included first egg
' stimulated (NP), young hens 35 wks (3Swks) and old
hnsﬂwb(&wh)nf* Mﬂlﬁnmimﬁtdﬂmm

are significantly different (P <0.05).
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4. OVARIAN MORPHOLOGY AND STEROIDOGENESIS IN THE DOMESTIC

4.1 Introduction

It is generally assumed that the transition from light to dark is the major
environmental clue for the physiological system that entrains the timing of oviposition
(Etches, 1990). Light stimulates the release of LH. At about one week of age, there
is a peak (about 6 ng/ml) in LH concentration in the chickens (Sharp, 1975). When
birds approach sexual maturity they become photosensitive, consequently, the
concentrations of LH are higher prior 10 sexual maturity (first oviposition) then afier
sexual maturity (Sharp, 1975). A change in the plasma level of LH prior %0 sexual
maturity is accompanied by the appearance of the secondary sexual characteristics such
as changing colour of the comb, oviduct development, formation of medullary bone and
vitellogenin production by the liver (Johnson, 1986). Owvulation takes place within 6 or
8 hours after the release of the gonadotre hin hormons (LH) produced by the pituitary
gland (Bahr and Palmer, 1989; Eiches, 1990). The release of LH is related 1o the time
of onset of darkness, and normally occurs betwesn midnight and 8:00 8. m.. Since it
takes about 24 hours afier ovulation 10 complete the formation of the egg, the egg is

The first objective of the study was 10 examine the effect of a photostimul
program (P-14L:10D and NP-8L:16D) on body weight and reproducti s weigh
(heart, liver, mnmmmmﬂhﬁm m
(puh nmﬂ)dummmu—ﬁﬂ
ﬂmdﬁuﬂymnmmwmum The sscond objective
was (0 examing the effect of lighting program on estradiol-178 production from small
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incubated with 0 or 5 ng of bLH was calculated. The percent of follicles which
produced > 1.0 ng of estradiol-178 was analyzed for each treatment.

4.2.1 Stocks and Management.

Twenty female SCWL (Shaver-288) were randomly selected from a flock of 80
birds. Forty female broiler breeders (Shaver Starbro) were randomly selected from a
flock of 120 birds.  All birds were individually housed in laying cages at 20 wks of
age. The total of 60 birds were assigned to six treatment groups.  Each group had
10 replicates (Table 4.1). [Egg-type birds (SCWL) were divided into two treatments,
based on photostimulation program, and meat-type birds were divided into four
mhﬂmﬂwmum“mwﬂﬁm Treatments for

were sacrificed at sexual mwity (SE\W;P; mm Fulliﬁd bmilﬁ breeders
were sacrificed at: sexual maturity when photostimulated or non photostimulated (FF-
BB-P; FF-BB-NP). Feed-restricted broiler bresders were killed at: sexual maturity when
photostimulated birds the photoperiod was maintained at 14L:10D. Non photostimulated
birds were exposed to 8L:16D.

Full-fed broiler breeders were allowed 10 eat ad libirum, while feed- restricied birds
were fod daily 1o maintain body weigit as per the recommendation of breeder (Yu er o/,
1992a). Throughout the experiment, all birds had free access 10 water. Al the
photostimulated and non ph "":,H@mnﬁhﬂﬂmﬂnﬁhﬂﬁm
: cal analys munc i,yl‘m‘ﬂmﬁﬂ—ﬂlﬂ
hﬁﬁth! mﬂﬁﬂﬂmﬁﬁ—ﬂlvﬁmﬁ-(il-ﬂ)
were based on incubation of 2,400 iadividual follicles (40 follicies x 60 birds).
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Data were statistically analyzed using one-way analyses of variance (Steel and
Torrie, 1980).  Significance was conducted at 0.05 level. The statements of
significance between means were evaluated using Duncans’s multiple range test (Steel
and Torrie, 1980). Differences among the age classification were determined within each
type (Table 4.1) for organ weights, carcass composition and reproductive characteristics.
Differences in estradiol-178 were calculated by using methods which were described in
Chapter 2.

44  Results

In SCWL, killed at sexual maturity, photostimulation did not influence body
significantly higher in SCWL-P (2.57 g) than in SCWL-NP (2.33 g). Photostimulation
advanced age at sexual maturity significantly compared 10 non photostimulated hens
(SCWL-P; 152.5 days; SCWL-NP; 158.7 days). Photostimulated SCWL came into
8) compared 1o non photostimulated birds (SCWL-NP; 2.12 g). Also, stroma weight
expressed as a percentage of body weight was higher in SCWL-P (0.22%) than in
SCWL-NP (0.14%).

The effect of photostimulation program on estradiol-178 output is presented in table
4.4. Phowstimulation did not influeace estradiol-178 production in SCWL-P and
SCWL-NP Also, the parcent of follicles which produced over 1.0 ng of estradiol-178
when exposed 0 5 ng and more of LH was not significantly affected by
photostimulation program (SCWL-P; 64.1%; SCWL-NP; 55.0%).

Body weight and weight of the heart, shdominal fat pad, total carcass fat, carcass
protein, water and ash wers aot influsnced by photostimulation program in full-fed




i
broiler breeders (Table 4.5). Also, the weight of these components when expressed on
a body weight basis were not affected by photostimulation program.  Only liver weight
was higher in FF-BB-P (93.42 g) than in FF-BB-NP (77.17g). The same pattern was
observed in liver weight expressed as a percentage of body mass. In broiler breeders
photostimulation influenced age at sexual maturity significantly. Non photostimulated
BB reached sexual maturity 20 days after photostimulated birds (FF-BB-P; 155.$ days;
FF-BB-NP; 175.7 days).

No major differences in oviduct, ovary, stroma weight or in number of large
follicles were seen in full-fed broiler breeders photostimulated or non photostimulased
(Table 4.6).

In full-fed broiler breeders photostimulation did not affect estradiol-178 production
significantly at 0 ng and 5 ng of LH (Table 4.7). However, the follicles from noa
photostimulated birds which were incubated with 10 ng LH produced almost twice as
much estradiol-178 as photostimulated birds (FF-BB-P; 886.29 pg; FF-BB-NP; 1553.57

In restricted broiler breeders age at sexual maturity was delayed by 40.1 days, when
Nﬂ:mnﬂﬂwﬁﬂmﬁﬁ(‘rﬁhil) lﬂnieﬁmmmmh

(ll-!&?;;,?l!.ﬂg). mmﬁmwﬂmﬂwﬂmm
uﬁmﬁﬂnmlﬂgﬁhﬂ-ﬂ—ﬂ?hh“-l&? Hmﬁm-dm
water, expressed as a percentags of body weight, were not affected by photostian
program. lhumﬁwwdﬁ.mpﬁﬂﬂﬁ;ﬂﬁhmﬁl
Wﬂpﬁmhﬂmwmmmmhm
timulated birds (RR-BB-P).
WﬂﬂhanMhﬂhQS Dvﬂun-ﬂ,
m#ﬂhmﬂnﬂlﬁnmﬁhﬂmq
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In restricted broiler breeders photostimulation did not influence estradiol-178

production (Table 4.10). On average, 61 % follicles produced over 1.0 ng of estradiol-

178 in RR-BB-P and 51 % in RR-BB-NP when exposed to 5 ng and more of LH.
However, these differences were not significant at 0.05 level.

4.8 Discussien

In all strains, photostimulated birds came into production significantly earlier than
non photostimulated BB birds (Figure 4.1; Table 4.11).  In SCWL the difference in
age at sexual maturity between P and NP birds was only 6 days (Table 4.1). Full-fed
photostimulated BB reached sexual maturity 20 days earlier than non photostimulased bird
(Table 4.5). Despite coming into production sooner, full-fed broiler breeders lay fewer
eggs than do restricted hens (Robbins er al., 1986; Yu ef al., 1992 a,b). Full-fed and
restricted hens lay eggs in a similar number of sequences, however the prime sequenss
is shorter in full-fed hens (Robinson ef al., 1991). Full-fed broiler hens do not adhere
10 the models of the ovulatory cycle as strictly as egg-type hens (Eiches, 1990). The
delay in sexual maturity in restricted birds was even higher. RR-BB-NP started egg
production almost 40 days after RR-BB-P (Table 4.8). The early maturation of full-fed
birds is in agresment with previous cbeervation of Robbins er al. (1986). From the
resuits, it scoms that photostimulation was aot required for the initiation of growth of the
oviduct or the ovary in full-fed birds. For the onset of egg production, the bird also
requires beside light the necessary comditions of body weight (Brody er ol., 1980;
Dunnington er ol., 1983), body fat (Brody er al., 1984) and age (Brody er al., 1980,
1984). There is a considerable variability in modem broiler stocks in the delay of the
onset of lay dus 10 feed restriction. Delays have besa reported 10 be 2.5 whks (Yu ¢
ol.,19920), 6.5 wks (O°Sullivan er al., 1991), or 8.1 wks (Katanbaf er ol., 1989). K
is likely that soms of the differences in ons set of lay are due 0 level of restriction or
varistions in lighting regimens. Katanbaf er ol. (1909) obeerved that broiler bresders
that are full-fod are dependent upon reaching a critical age (0 start laying, wherens feed-
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restricted hens that commence lay later, are dependent upon attaining critical BW and
carcass fat stores. The observation that restricted feeding delays sexual maturity is also
in agreement with Pym and Dillon (1974). The comparison of SCWL-NP and RR-BB-
NP indicates that restriction in broiler breeders Jelayed sexual maturity almost 48 days.

Body weight was not affected by photostimulation program in SCWL (Table 4.2)
and in full-fed BB (Table 4.5). Even though, FF-BB-NP were 20 days older than FF-
BB-P, the difference in body weight between these two groups was not significant (Table
4.5; Figure 4.2). During these 20 days they gained only 24 g. This could indicate that
limits to rapid growth were reached by the time of sexual maturity in these birds. RR-
BB-NP were significantly heavier than RR-B-P (Table 4.8) possible because during 40
days they gained over 700 g due t0 continual increases in feed allocation at that time.
carcass fat was similar in analyzed groups. No differences in thess parameters were
observed between P an NP in SCWL and FF-BB (Figure 4.3 and 4.4). Percent of
in thess treatments. However, in restricted BB abdominal fat pad weight and total body
fat expressed as a percentage of BW were significantly higher in NP than in P (Table
4.8; Figure 4.4). This phenomena could be related 10 the age of the birds in these
groups. RR-BB-NP when sacrificed, were 40 days older than RR-BB-P and their body
weight was 700 g heavier than RR-BB-P. Also, the amount of fat which is positively
correlated with BW were significantly higher in RR-BB-NP birds. Ows of the
interesting effects of photostimulation was a percent carcass ash content. Ia SCWL and
content. This difference was also seea in FF-BB on 2 numeric basis. This may mean
photostimulation doss aot occur.  Further, photostimulation would appesr 10 increass
liver weight. Despits NP birds being clder than P birds at sexual maturity, the P birds
had significantly higher liver weight ia FF-BS and RR-BS than NP birds. This
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No significant differences between photostimulated and non photostimulated hens
(Figure 4.6) and number of large follicles (Figure 4.8). The average number of large
follicles in SCWL-P was 6.2 (Table 4.3), in FF-BB-P was 9.11 and 7.4 in RR-BB-P.
According 0 Yu er al. (1992b), body weight was the most important varisble in
determining the number of large follicles in the ovary of female broiler breeders. FF-
BB-P were much heavier at sexual maturity (4,446.6 g) than RR-BB-P (2,718.0 g),
therefore, their number of large follicles was much higher than in RR-BB-P. Hocking
et al. (19989) reported that the number of large follicles in the ovary at sexual maturity
mnhwﬁyMﬁGMﬂmﬂmhmmﬁﬂm
cgg prc . mulation program only significantly influenced ovarian stroma
wé;ht o SCWL., mmmmmmwmmgmﬁﬂﬂﬂ
g) than SCWL-NP (2.12 g) (Table 4.3). A larger stroma may mean higher estradiol
ovarian output since small follicles are the major source of that hormone in hen’s ovary
The effects of photostimulation on estradiol-178 production are presented in tables
4.4, 4,7, 4.10 and in figure 4.9. These data substantiste the results which were
summarized in chapter I and I1I.  All photostimulated and non photostim
were capable of producing estradiol-178. mm&mmwm
and Furr (1974), Armstrong (1984, 198S), Robinson and Eiches (1906) and Yu e ol.
(1992¢). However, the results presented in tables 4.4; 4.7 and 4. 10 did not demonstrase
a significant changes in estradiol-178 production betwess P and NP hens. Furtherm
mgmmwmﬂhhﬂmﬁﬂm—imq
of LH. Estradiol-178 production by using 5 ng of LH was over 3 times higher then in

control group (0 ng of LH) in analyaed trestments. LH sensitivity (Slope) did not vary

mmhm *"(‘!‘ihul 4.7, JIOﬁiﬁm 4.10). The
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program in SCWL or RR-BB (Figure 4.10). An average of 60% follicles from SCWL
and 57% follicles from RR-BB produced over 1.0 ng of estradiol-178. On the other
hand, even though FF-BB did not vary in LH sensitivity (Slope) their percentage of LH
responsive follicles (Percent) was influenced by photostimulation program (Figure 4. 10).
Only 37.7% follicles from FF-BB-P were steroidogenic active. Presumably, incidence
of atresia was more common in these follicles.  Follicles from FF-BB may be did not
respond well to the type of photostimulation program we used. Perhaps, instead of a
very rapid-single-step program, a more gradual incr-‘se in daylight would have been
beneficial in preventing high rate of atresia. When bdirds took 20 days to come into egg
in day length at photostimulation compared to a rapid single step program (Robinson,
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TABLE 4.1. Experimental design - effect of photostimulation program. Treatment
groups according to age classification by type.

Age classification Type
(Aging) SCwL* FF-BB* RR-BB’

Immature hens-19wk®

First egg - P SCWL-P! FF-BB-P' RR-BB-P!
First egg - NP SCWL-NP FF-BB-NP' RR-BB-NP
Young hens-3Swk’

Old hens-60wk?

! These hens were sacrificed at sexual maturity.

2 Birds were photostimulated at 20 wks of age and photoperiod was maintained at
14L:10D.

} Birds were non photostimulated and controlled by 8L:16D.

* Meat-type birds; Full-fed broiler breeders.

¢ Meat-type birds; Restricted broiler breeders.
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TABLE 4.2, Effect of photostimulation ram on age, BW, selected organ weights
and carcass composition at sexual maturity in full-fed ph?e‘ouimuw (SCWL-P) and%on

Photostimulation program

Variables SCWL-P SCWL-NP SEM
Number of hens 10 10
Age of bird 152.58° 158.7 1.84
Average BW, g 1,492.7 1,502.9 62.72
Heart

%BW 0.41 0.40 0.02

g 6.16 6.03 0.31
Liver

%BW 2.06 1.97 0.05

g 30.64 29.58 1.36
Abdominal fat

%BW 2.17 2.45 0.30

[ 33.67 37.18 S«
Carcass fat

%BW 8.21 8.15 0.80

[ 119.75 118.37 41.85
Carcass protein

%BW 15.11 14.23 0.29

] 21499 204.88 16.28
Carcass H,0

%*BW 74.34 75.26 0.88

[ 1055.88 1080.76 52.54
Carcass ash

%*BW 2.5 2.3 0.07

8 36.81 33.51 3.

Total percent 100.24 9.97

** Means within a row. with different superscripts are significantly different (P < .0S).



TABLE 4.3. Effect of photostimulation program on reproductive tract characteristics at
sexual maturity in full-fed photostimulated (SCWL-P) and non photostimulated SCWL
(SCWL-NP).

Variables SCWL.P  SCWL-NP  SEM

Number of hens 10 10
Oviduct
%BW 3.25 3.20 0.12
¢ 48.69 48.07 2.80
Ovary
%BW 2.03 2.2 0.20
g 30.77 33.59 3.44
Stroma
%BW 0.22° 0.14" 0.02
s 3.24¢ 2,12 0.3

Number of 6.20 5.60 0.70
large follicles

** Means within a row with different superscripts are significantly different (P <.0S).
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TABLE 4.4. Effect of photostimulation program on output of estradiol- 178 (pg/follicle)
from small white follicles in vitro during a 3h incubation period in the presence and
absence of bLH'. Follicles were collected from full-fed photostimulated SCWL (SCWL.-

Variables  SCWL-P SCWL-NP  SEM

Number of hens 10 10

Dose of LH
0ng LH 454.57 $35.74 75.38
S ng LH 1348.94 1549.28 220.80
10 ng LH 1216.31 1316.78 190.02
20 ng LH 1306.06 1123.32 187.91

Slope? 178.87 202.71 32.59

Percent (%)’ ) 64,07 55.00 8.40
' bBLH-S, NIAMDD.
? Slope determined as the linear relations output of E, from follicles incubated with 0 or
5 ng of bLH.
> Percent of follicles incubated with bLH, which produced > 1.0 ng of E,.




TABLE 4.5, E!fannfpimtimuhﬁm N On age ,

2.1
93.42°

6.21
276.36

1.74
nir

6.64

26.60
1186.33

lQ_J

0.10
4.16

0.32
15.33

0.%0
41.84

0.30
16.28

0.88
52.55
0.07
7i :‘
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TABLE 4.6. Effect of photostimulation program on reproductive tract characteristics at
sexual maturity in full-fed photostimulated broiler breeders (BB) (FF-BB-P) and non
phouuﬁmuhm BB (FF-BB-NP).

Variables FF-BB-P  FF-BB-NP SEM
Number of hens 10 0
%BW 1.39 1.39 0.08
s 61.50 61.24 3.03
%BW 1.68 1.79 0.18
g 74.81 .77 6.65
Stroma
%BW 0.22 0.23 0.02
s 9.46 9.78 118
Number of large 9.11 9.80 0.54
follicles s o
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TABLE 4 7 Effst of piwmﬁmumiun program on output of m-idial-l'll (pg/follicle)

absence of bLH'. Follicles were collected from full-fed plmnimul;lﬂ hrdler breeders
(BB) (FF-BB-P) and non photostimulated BB (FF-BB-NP). o

77777 Photostimulation program
Varisbles FF-BBP  FF-BB-NP SEM
Number of hens 10 0 -
Dose of LH
Ong LH 377.40 420.30 69.84
Sng LH 1021.95 1517.27 208.95
10 ng LH 886.29 1553.57 166.89
20 ng LH 1074.69 1279.21 209.76
Slope? 128.91 219.39 34.42
Percent (%)’ 36 6166 .78

? Slope determined as the linear relations output of E, from follicles incubated with 0 or
S ng of bLH.
‘mﬂmmmu wluﬂlpmhﬂd :-lOn;nfE,



TABLE 4.8. Effect of photostimulation pr rlmon » BW, selected
mdm@mmﬁmumuﬂmﬂ "F,m'fnhmt m

Number of hens 10 0
Age of bird 166.6" 206.5* 4.61
Average BW, g 2,718.0° 3,422.9° 108.06

2.28
61.38*

12.92*
341.63

l! 20‘

64.99
1707.92

9! 74

.57
53.61

3.7
127.10¢
16.42¢
357.37

16.23*
549.67

64.85
2196.0¢
2.65*

9.2
lm [

0.10
4.68

0.32
14.93
0.80
41.85
0.30
16.28
0.88
52.55
0.07
3?“
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TABLE 4.9. Effect of photostimulation program on reproductive tract characteristics at
sexual maturity in restricted photostimulated broiler breeders (BB) (RR-BB-P) and non
photostimulated BB (RR-BB-NP), 7 , | 7
Variables ~ RRBBP  RRBBNP SEM
Number of hens 0 T
Oviduct

%BW 2.02 1.86 0.08

: 54.64 63.73 3.00

%BW 1.74 1.76 0.15
g 41.43 60.1S 6.64

%BW 0.23 0.26 0.02
g 6.37 8.94 1.07
Number of large 7.40 6.60 0.52
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Ong LH 359.96 546.44 81.56
Sng LH 1637.04 1514.94 182.03
10 ng LH 1600.23 1113.10 217.89
20 ng LH 1072.26 870.23 155.76

Slope? 255.42 193.70 31.63
Percent (%)’ 61.66 $1.00 8.04

' bLH-S, NIAHDD

? Slope determined as the linear relations output of E, from follicles incubated with 0 or
S ng of bLH.

3 Percent of follicles incubated with BLH, which produced > 1.0 ng of E,.
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TABLE 4.11. Effect of photostimulation program on age (days) at sexual maturity.

First egg - P 152.5* 155.5° 166.6°

First egg - NP 158.7 175.7 206.5*

' Birds were photostimulated at 20 wks of age and photoperiod was maintained at

14L:10D.
? Birds were non photostimulated and controlled by 8L:16D.

(P=0.09).
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200 -
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three types of birds: Single Comb White (SCWL), full-fed (FF-BB) and feed-restricted

significantly different (P £0.05).
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Figure 4.2. The effect of photostimulation program on body weight (kg) at sexual
maturity for three types of birds: Single Comb White (SCWL), full-fed (FF-BB) and
superscripts are significantly different (P £0.09).
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Figure 4.3. The effect of photostimulation program on abdominal fat pad weight (g) at
sexual maturity for three types of birds: Single Comb White (SCWL), full-fed (FF-BB)
and feed-restricted broiler breeders (RR-BB). Treatments included first egg

lated (P) and non photostimulated (NP). Treatment means within a type with
dim wipn are significantly different (P £0.03).
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Figure 4.4. The effect of photostimulation program on total carcass fat weight (g) at
sexual maturity for three types of birds: Single Comb White (SCWL), full-fed (FF-BB)
and feed-restricted broiler breeders (RR-BB). Treatments included first egg
photostimulated (P) and non photostimulated (NP). Treatment means within a type with
different superscripts are significantly different (P £0.0S).
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Figure 4.5. The effect of photostimulation program on oviduct weight (g) at sexual
maturity for three types of birds: Single Comb White (SCWL), full-fed (FF-BB) and
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Figure 4.6. The effect of photostimulation program on total ovary weight at sexual
maturity (g) for three types of birds: Single Comb White (SCWL), full-fed (FF-BB) and
feed-restricted broiler breeders (RR-BB). Treatments included first egg photostimulated

(60wk).
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sexual maturity for thres types of birds: Single Comb White (SCWL), full-fed (FF-BB)
photostimulated (P) and non photostimulated (NP). Treatment means within a type with
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Figure 4.8. The effect of photostimulation program on number of large follicles
(Number) at sexual maturity for three types of birds: Single Comb White (SCWL), full-
fed (FF-BB) and foed-restricted broiler breeders (RR-BB). Treatments included first egg
photostimulated (P) and non photostimulated (NP). Treatment means within a typs with
different superscripts are significantly different (P £0.05).
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Figure 4.9. The effect of photostimulation program on estradiol-178 output at sexual
maturity for three types of birds: Single Comb White (SCWL), full-fed (FF-BB) and
feed-restricied broiler breeders (RR-BB). Treatments included first egg photostimulated
superscripts are significantly different (P <0.03).
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Figure 4.10. The effect of photostimulation program on LH sensitivity (Slope) and
percent of LH responsive follicles (Percent) at sexual maturity for three types of birds:

(P<0.05).
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S. OVARIAN MORPHOLOGY AND STEROIDOGENESIS IN THE DOMESTIC
FOWL: EFFECTS OF LEVEL OF FEEDING.

s.1 Introduction

Chick production is seriously reduced when hens are overweight. If broiler
breeders are given the opportunity to consume as much feed as they like, the rate of egg
production will be very low (Siegel and Dunnington, 1985) even though ad-libitum birds
have significantly heavier ovaries than do feed-restricted birds (Yu et al., 1992b). The
weight of the ovary in a mature bird is a measure of the number of yellow follicles and
stroma.  Research has been reported that the most obvious sign of reproductive
disfunction in ad libinem feeding was the dramatic increase in the number of large
ovarian follicles (Hocking er al., 1987, 1989; Yu er al., 1992b; Robinson er ol., 1993).
When broiler breeders are over-fed they may have up to 15 large follicles in the ovary,
often seen as a double hierarchy. These hens lose control of the recruitment of follicles
into hierarchy. It is clear that having more follicles in the ovary does not improve
reproductive performance because the oviduct of the hen can only process one egg per
day with a normal shell. Also, increased weight of the stroma of full-fed hens reflects
increased rates of recruitment of non-hierarchical small white follicles (SWF) into large
white (LWF) and small yellow follicles (SYF) following the classification of Robianson
and Esches (1986). Restricted feeding in broiler breeders decreasss the incidencs of
double hierarchies and increases egg production (Whitchead and Hocking, 1968;
Robinson er @l., 1991; Yu et al., 1992b). Also, the oviduct of full- fed birds has been
found 10 be significantly heavier than the oviduct of restricted birds (Yu er al., 19920).
The condition known as “erratis eviposition and defective egg syndrome® (BODES) (van
Middelkoop, 1972) is a common condition obeerved ia full-fed broiler bresders. This
term describes ssveral reproductive problems iacluding follicular atresia, intermal
ovulation, internal laying, the production of soft shelled eggs, multiple hisrarchies of
large foilicies and conssquently multiple yolk eggs (Hocking ef ol., 1967; Yu & ol.,
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1992b). In addition, the incidence of erratic laying (night time) was higher in full-fed
hens than in restricted hens (Clayton, 1972; Yu er al., 1992b). Erratic laying was
significantly correlated with the laying of soft-shelled and membranous eggs and
multiple-yolked eggs.  "Erratic” laying is probably one of the easiest detectable
indicators of a malfunctioning ovary. It would seem that the severity of EODES in
commercial broiler breeder hens can be reduced with feed-restriction. In feed-restricted
birds severity of restriction, during especially the rearing period increases the delay in
sexual maturity (Pym and Dillon, 1974; Robbins er al., 1986; Ingram and Wilson, 1987;
and Yu er al., 1992b). Consequently, restricted hens became sexually mature Iater than
full-fed birds.

The source of estrogens is the ovary, in particular, the theca cells of the small
follicles (Robinson and Etches, 1986). The synthesis of estrogens by theca cells depends
on the maturation of the hypothalamic-adenohypophyseal-ovarian axis. Hypothalamus
produces luteinizing hormone releasing hormone (LHRH) which acts on
adenohypophysis, influence it 1o release LH into the general circulation. Rising levels
follicles. Consequently, feed restriction delays sexual maturity.

Mublﬁnmai (!Ql)ﬂ Yu et al. (lﬁh)dliﬁnfdhﬁs

(Robinson er ol., 1991; Yu er al., 19922). Ruptured uterus, and hemmorrhage of the
mummmmayu—mmmm;d lm

stroma) as well as amﬂnmﬂsnﬂw peition d
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objective was to examine the steroidogenic capabilities (estradiol-178 output) from small
white follicles of female broiler breeders under two different feeding regimens.

$.2 Materials and Methods
$.2.1 Stocks and Management

Eighty female broiler breeders (Shaver-288), randomly selected from a flock of 120
birds were individually housed in laying cages at 20 wks of age (Table 5.1). Each
treatment had 10 replicates except full-fed broiler breeders at 60 wks of age (FF-BB-60).
One bird from this group died because of fatty liver hemhoragic syndrome. The birds
were divided into eight different treatment groups based on feeding regimens. These
groups included: full-fed and restricted photostimulased broiler breeders, killed at sexual
maturity (FF-BB-P and RR-BB-P); full-fed and restricted non photostimulated broiler
restricted broiler breeders, killed at 35 wks (FF-BB-35 and RR-BB-335); full-fed and
restricted broiler breeders, killed at 60 wks (FF-BB-60 and RR-BB-60).

All full-fed birds were allowed 10 eat ad libirum, while feed-restricted birds were
fed 0 maintain body weight as recommended by the breeder (Yu ef al., 1992a).
Throughout the experiment, birds had free access 10 water.

All photostimulated birds were exposed 10 14L:10D and non photostimulated
exposed 10 8L:16D. ujllumcig?mg.n ﬁtﬂﬂmm The
described in section 2. m«-mmﬁmmmm“m
on incubation of 3,200 individual follicles (40 follicles from each of 80 birds).
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$.3 Statistical analyses

Data were subjected to one-way analyses of variance (Steel and Torrie, 1980). The
significant differences between means were evaluated using Duncan's multiple range test
(Steel and Torrie, 1980). Differences among the age classification were determined
within each type (Table S.1) for organ weights, carcass composition and reproductive
characteristics.  Differences in estradiol-178 were calculated using methods presented
in Chapter 2. Significance was assessed at the 0.05 level.

5.4 Results

Full-fed broiler breeders showed an advanced age at sexual maturity (FF-BB-P;
155.5 days; RR-BB-P; 166.6 days). Restricted BB came into production 11 days after
full-fed BB. Full-feeding in photostimulated hens had a significant effect on body
mm,mwm.limwam.mmafum.me.mm.
moisture and ash weight (Table 5.2). All body organ weights and carcass compositions
were significantly higher in full-fed birds than in restricted fed. On the percentage of
body weight basis, full fed birds had larger weight of abdominal fat pad (6.21%) and
carcass fat (24.89%) compared 10 restricted birds (2.26% and 12.92% respectively).
However, full-fed birds had lower percent carcass protein, water and ash on body weight
basis. The weight of heart and liver expressed as a percentage of body weight, was not
significantly different between the two levels of feeding.

Oviduct and stroma weight were not affected by level of feeding (Table $.3).
However, full-fed birds had higher ovary weight (74.81 g) and number of lasge follicles
(9.1) than restricted birds (47.43 g and 7.4) (Table 5.2). The average total estradiol-
178 output from small whits follicles during a 3 h incubation is presented in table S.4.
Estradiol-178 production ia SWF from FF-BB-P and RR-BB-P was detectabls. Full-fod
and restricted photostimulated broiler bresders (FF-BB-P and RR-BB-P) differed
significandy in estradiol-178 production with presencs of S ng and 10 ng of LH/follicle
during incubation. The amount of estradiol- 178 produced by the follicles incubated with
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5 ng of LH was twice as much in restricted (RR-BB-P; 1600.23 pg) than in full-fed hens
(FF-BB-P; 886.29 pg). Estradiol-178 production in the control group (0 ng) and 20 ng
maximum production of estradiol- 178 was seen in follicles from restricted birds incubated
with 5 ng of LH per tube being 1637.04 pg per foilicle.

Full-fed non photostimulated broiler breeders (FF-BB-NP) showed an advanced
age at sexual maturity (175.7 days) compared to restricted birds (206.5 days). Also,
body weight, liver weight, abdominal fat weight, carcass protein weight, moisture and

Estradiol-178 output from small white follicles is shown in table 5.7. No
significant differences were observed in estradiol-178 output stimulated with any of the
by level of feeding. Percent of carcass protein (RR-BB-35; 14.81%) and water (RR-BB-
BB-35; 13.48% and 60.30% respectively).

3.9). Oviduct, ovary and stroma weight were higher in full-fed broiler bresders thes in
influsnced by level of fesding. Also, the sumber of largs follicies was higher in full-
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individual follicles during 3 h incubation is presented in table 5.10. No significant
differences were observed in all analyzed treatments.

Atﬁﬂwhoﬂp,lﬁﬂdﬁdﬁudﬁﬂﬂaﬂdyinﬂuMbdymmm
carcass composition (Table 5.11). Heart weight, liver weight, abdominal fat pad,
expressed as a percentage of body weight were higher in full-fed than in restricted birds.
Hama,puﬁnmﬁtﬁmexmﬁunmmnfbﬂymm was not

Atmwhﬂﬁwﬂhﬂmhﬂmmmmmﬁm
(Table 5.12). Oviduct weight was significantly higher in restricted birds (RR-BB-60;
at 60 wks of age. Percent of ovary and stroma weight on a body weight basis were not

mmmmsqﬁmm;mmmhm
lﬂpimmnmdmhmmﬁfmmsm The
amount of estradiol-178 produced in SWF from full-fed and restricted birds killed at 60
wks with the presence of 5 ng of LH was higher (FF-BB-60; 1934.6 pg; RR-BB-60;
1936.4%) compared 10 control group ((FF-BB-60; 649.7 ps: RR-BB-60; 625.7 pg).
mm.mmmloqﬂmmmmnsuﬂm

l,auldh&;dﬁlﬂyﬁﬂ“:p:mﬂ%ﬁﬂ-ﬁﬂh&
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into production significantly later than full-fed broiler breeders (FF-BB-P; FF-BB-NP)
(Table 5.2 and $.5; Figure 5.1). These results are different than those of Robinson ef
al. (1991). However, Robinson er al. (1991) initiated full-feeding at 22 wks inssead of
at the time of hatching. In my study, ad libitum-fed hens reached sexual maturity at
heavier body weights than feed-restricted hens which is in agresment with Robinson er
al. (1991) and Yu er ol. (19922,b) According to Brody (1980; 1984) not only
photostimulation delays age at sexual maturity.  Restricted birds must acquire the
necessary conditions of body weight, body fat and certain body composition for the
onset of egg production. Age at sexual maturity also depends on hepatic synthesis of
yolk precursors, which in tum, depends on circulating estrogens (Kudzma er al., 1979).
The source of estrogen is the ovary, in particular the theca cells of the small follicles
(Robinson and Eiches, 1986). The synthesis of estrogens by theca cells depends on the
maturation of the hypothalamic-adeno-hypophyseal-ovarian axis. Feed restriction delays
the maturation of hypothalamic- adeno-hypophyseal axis, therefore postponing release of
LH and the production of steroid hormones in small follicles and consequently ags at
sexual maturity. The difference in age at sexual maturity between FF-BB-P and RR-BB
P was 11 days and between FF-BB-NP and RR-BB-NP wus 31 days.

Level of feeding had a major effect on body weight between full-fod and feed-
restricted birds in the analyaed groups (Figure 5.2). Full-fed hens wers much heavier
than restricted, which supports the work of Yu er al. (1992a).  In photostimulated birds
the difference between FF and RR was 1,730 g (Table 5.2). Non photostimulated FF
birds were almost 1,000 g heavier than mon photostimulated RR (Table $.5).
Photostimulated birds at peak production (Tabls S.8) and at 60 wks of age (Table $.11)
were almost 1,600 g heavier than non photostimulated hens. The weight of the liver
was highly responsive (10 feed intaks. This cbesrvation is in agresment with Yu ¢ ol.
(19920) studies. Robinson er al. (1993) showed thet as few as 7 days of full-fesding of
um-ummumhmwmnnnnnlp
Furthermore, the lipid content of the liver increased in this time from 3.15 w0 18.3%.
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Abdominal fat pad weights in FF and RR were also significantly influenced by

level of feeding (Figure 5.3). Full-fed birds had a significantly higher weight of
noticed in FF-BB-33 (357.7 g) and in old hens (303.5 g). This was mostly due 0
increase in body weight in these birds, since fat is positively correlated with the body
weight (Siegel and Dunnington, 1983). The weight of fat pad, expressed as a percentage
of BW, was the highest in FF-BB-35 (6.89%). Total carcass fat weight (Figure $.4)
mﬂmhﬂuﬂbymm Also, carcass fat weight when expressed as
' ""’j,ofBWmduhi;luinFF-!B-E(ISS) Ovenll in BB, the abdominal

mmmmdeymmﬁm;mmhMl-ﬁm
The nination of ovarian morphology indicated that the oviduct weight,
np:ndulmdi\v was significandy higher in RR-BB-P, RR-BB-NP, and
RR-BB-60 (Table 3.3, 5.6 and 5.12). On the other hand, at 35 wks oviduct weight,
ngmﬂi\v was not significantly affected by level of feeding
(‘l‘ﬁbS?) Emﬁngi mgdmwmw::mdl\v

in full-fod hens than in restricied. Amﬁh\'uﬂd@(iﬁﬁ)hﬂywﬂh
of largs follicles were cbeerved in FF-BB-NP (9.8), followed by FF-BB-P (9.1), FF-BB-
35 (7.9) and FP-BB-60 (6.33). The number of large follicles in restricted treatments
was significantly lower and ranged from 7.4 in RR-BB-P ©0 4.2 in RR-BS-60.
in the sumber of ovarian follicles (Hocking e ol., 1967, 1989). Despits this incrense
the pool of ovulable follicles and egg output is reduced in ad Mbinwm-fod hens compe

0 fesd-restrictad hens. Amﬁgulﬁﬁ-ad(lﬂl)hﬁ_ﬁhﬂﬂﬂ
whs of ags produced 40.4 more eggs than ad Abinen-fod hene. The length of the prime
sequence was longer for the fesd-restricted heas (24 days) compared 10 the ad Abinw-fod
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sequence was longer for the feed-restricted hens (24 days) compared to the ad /ibizum-fed
hens (15 days).  Also, full-fed hens had a higher number of pauses of 11 or more days
duration than the restricted birds. It cannot be definitely stated whether the reduced
sequence length seen in full-fed hens is a result of a reduction or an increase in rate of
follicular maturation. A reduction in rate of follicular maturation may be associated
with increase incidence of atresia, internal ovulation, multiple mhﬁmarinm liyln;

in full- ﬁdﬁ@m@dmfﬁdﬁmﬂeﬁm(m:ad.@ !mi Hn:kjng grgl_.
1987, 1989; Robinson ef al., 1991; Yu et al., 1992b)

The data presented in tables 5.4, 5.7, 5.10, 5.13 and figure 5.9 support Robinson
and Eiches (1986) and Yu et al. (1992c) conclusion that steroidogenesis in SWF was
stimulated by LH. Thmﬂmﬂﬂd?!fmuSWFhmnSﬁdhLﬂ
mmﬂdlﬂmmmﬂﬂﬁuMmﬂMﬁﬁngqﬂm
Level of feeding did not significantly influenced estradiol-178 output in FF-BB-NP vs
RR-BB-NP (Table 5.7), FF-BB-3S vs RR-BB-35 (Tabie $.10) and in FF-BB-60 vs RR-
BB-60 (Table 3.13). Mykm&ﬂqhmmmnmdmﬂy
(Table 3.4) influence estradiol-178 production (Figure $.9). According 0 Yu e al.
and RR feoding, although androsenedione was higher in full-fed birds. Yu ¢f o,
Rmﬂﬁifhh“ﬁmhbmhmw.
changes in the sumber of follicles producing estradiol-178 or both. Yu o al. (1992¢)
also incubsted follicles with 25 ng of BLH. It is not clear if the work of Yu o .
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of birds studied at sexual maturity that were photostimulated (FF-BB-P vs RR-BB-P)
(Tnbh 5.4; Fixim s. IO) patricte phmﬁmulmd at sexual mimriry hens were more

dmmﬁﬂhukh(hmt)mﬂﬂgﬂﬁﬁbyhveloﬂgmqmlhemne
groups (Table 5.4; Figure 5.10). Only 37.85 % of follicles from FF-BB-P responded
with production over 1.0 ng of estradiol-178. This indicates that higher numbers of
SWF were atretic in that group. According to Hocking er al. (1987), follicular atresia is
& common observation in full-fed BB. Steroidogenesis work from my study supports
this statement. Tthﬂmthi:plammgflmmanmm

mﬁrm(ﬂ? 35 wks, ﬂwkj)myhiﬂﬂnhmhqluﬁdﬁmd

ﬂ“mpﬁﬁﬁkﬁmhﬁﬂ&mun:ﬂhw:hxﬁmﬂmﬁﬂ
weight, age and photostimulation program.
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TABLE 5.1. Experimental design - effect of feeding. Treatment groups according to

Immature hens- 19wk’

First egg - P° FF-BB-P' RR-BB-P'
First egg - NP’ FF-BB-NP' RR-BB-NP'
Young hens-3Swi’ FF-BB-3S RR-BB-3$

Old hens-60wk
at 14L:10D.




TABLE 5.2. Effect of level of feeding on age, BW, selected or
DtOsti (BB) (FF-BB-

composition at sexual maturity in photostimulated
L) ANg [ icted BB (RR-BB-P). -

=FE-LY M SO

% BW 0.38 0.41 0.03
g 16.63° 11.16 118

%BW 2.11 2.07 0.10
[} 93.42° 55.93* 1%
SBW 6.21° 2.2¢ 0.32
g 276.3¢ 61.38* 13.13

KBW .99 12.92 113
g 1102.60° 341.63* $3.51

S!\V 15.03 18.20¢ 0.48
8 666.5y 480.8¢6" 21.90

%BW 57.46 64.99° 1.27
s 2552.64* 1707.92° 66.49

%BW 2.70 3.4 0.07
M 119.38 91.74% 3.9
Totl perosst 100.08 9%
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TABLE S.3. Effect of level of feeding on reproductive tract characteristics at sexual
maturity in photostimulated full-fed broiler breeders (BB) (FF-BB-P) and feed restricted
BB (RR-BB-P).

%BW 1.39 2.02 0.08
] 61.50 54.64 2.92
Ovary
%BW 1.68 1.75 0.15
[ 74.81° 47.43° 6.98
Stroma
%BW 0.22 0.23 0.02
s 9.4¢ 6.37 1.30
Number of large
follicles 9.1 7.4 0.57

(P <.08).
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TABLE 5.4. Effect of level of feeding on output of estradiol-178 (pg/follicles) from
small white follicles in vitro during a 3h incubation period in the presence and absence
of bBLH'. Follicles were collected at sexual maturity from photostimulated full-fed broiler
breeders (BB) (FF-BB-P) and feed-restricted BB (RR-BB-P).

Level of feeding 7
Varisbles FFBBP  RR-BB-P  SEM
Number of 10 0 -
hens
E; production
Dose of LH
Ong LH 377.40 359.96 67.49
S ng LH 1021.95% 1637.04* 172.26
10 ng LH 886.29° 1600.23* 188.75
20 ng LH 1074.69 1072.26 153.34
Slope* 128.91% 255.42° 32.76
Percent (%)’ 367 6L6P 6.41
' bLH-S, NIAMDD.

? Slope determined as the lincar relations output of E, from follicles incubated with 0 o
S ng of bLH.

* Percent of follicles incubsted with bLH, which produced >1.0 ng of E,.

“Mﬁmamﬁmﬁmmmmfmﬂyﬁf&gn(?sﬁ)



composition at sexual maturity in non photostimulated full-fed broiler breeders (BB) (FF-
jepd-restnictad BB (RR-BB-NP). _ _ _ ___

A =T S-BLY B SAN

* #

Age of the bird 175.7 206.5 4.61
Avenage BW, g 4,422.4 a9 108.06

%BW 0.34 0.37 0.03
g 14.83 12.64 0.95

%*BW 1.74 1.57 0.10

P 717 53.61° 4.16

%BW 6.64* kN 7 0.32

g 294.38° 127.10¢ 15.32

%*BW 26.60° 16.42° 0.%0

g 1186.3» 557.37 41.85

%BW 14.9 16.2» 0.30

g 638.5¢° 549.67 16.28
Carcans H,0

*BW 36.90 64.85° 0.58

g 2521.%¢ 2196.06" 52.55

%*BW 2.53 2.65 0.07

[l 112.60* ».82* KNy,

Towlpercomt 100.43 10018
el l(lpﬁn ;)iﬁn a row with different superscripts are significantly different

P<.09).
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TABLE $.6. Effect of level of feeding on reproductive tract characteristics at sexual
maturity in non photostimulated full-fed broiler breeders (BB) (FF-BB-NP) and feod

%BW 1.39% 1.87 0.08
P 61.24 63.73 3.03

%BW .79 1.76 0.18
P .70 60.15% 6.65

KBW 0.2 0.26 0.02
g 9.78 8.94 1.07

follicles 9.8° 66 0.52

“m@imm;ﬁﬂw“mmy&mwsﬁ)
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TABLE 3.7. Effect of level of feeding on output of estradiol-178 (pg/follicles) from
small white follicles in vitro during a 3h incubation period in the presence and absence

of bLH'. Follicles were collected at sexual maturity from non photostimulated full-fed
broiler bresders (BB) (FF-BB-NP) and feed-restricted BB (RR-BB-NP).
prre— L
Varisbles FF-BBNP  RRBB-NP SEM
Number of hens 0 10 10
420.30 546,44 36.42
1517.27 1514.94 227.92
1553.57 1113.10 269.22
129.21 870.23 156.61
Siope? . 219.99 193.70 43.66
Percent (%)" 61.66 | 5100 804
' LH-S, NIAMDD. - o
? Siops determined as the linear relations output of E, from follicles incubated
with O or S ng of bLH.

? Percent of follicles incubated with bLH, which produced > 1.0 ng of E,.



TABLE 5.8, Effect of level of feeding on BW, organ weights and carcass
mposition inmll—fadbiﬁlerbuﬁ;s‘( (F# 33)mrmmm BB (RR-

%BW 0.3 0.34 0.02
s 18.14° 11.9¢ 0.64

%BW 2.34 2.25 0.11
: 120.85° 78.64° 4.7

6.9 3.63 0.29
g 357.73° 127.28" 13.43

%BW 23.81° 15.63 0.90
M 1221.06* 534.38° 41.84

%BW 13.48 14.81° 0.30
g 689.3» 502.53 16.28

%BW 60.30 66.54° 0.88
s 3074.89 2257.68° 52.58
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TABLE 5.9. Effect of level of feeding on reproductive tract characteristics in full-fed

Varisbles  FF-BB-3Swk

broiler breeders (BB) (FF-BB-35) and feed-restricted BB (RR-BB-35) at 35 wks of age.
Level of feeding
RR-BB-3Swk

Number of hens 10

%BW 1.47
g 76.05*

%BW 1.73
[ 89.11°
Stroma
%BW 0.26
(] 13.38*
Number of large
follicles 7.9

10

1.75

61.10°

2.03
70.82*

0.28
9.81°

5.¢

0.11
3.86

0.10
3.67

0.02
0.89

0.36

** Means within a row with different superscripts are significantly different

(P<.09).
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TABLE 3.10. Effect of level of feeding on output of estradiol-178 (pg/follicle) from
small white follicles in vitro during a 3h incubation period in the presence and absence
of bLH'. Follicles were collected from full-fed broiler breeders (BB) (FF-BB-35) and

feed-restricted BB (RR-

BB-39) at 35 wks of age.

Level of feeding

" FF-BB-3S RR-BB-3$

Dose of LH
Ong LH
SngLH
10ng LH
20ng LH

Slope’
_Percent (%)’

9 10

558.5+59.47 515.6156.42
1617.54240.25 1630.14227.92
1773.24283.78 1557.01269.22
1493.34165.08 1424.74156.61

211.8446.02 222.9443.66

64.4£7.79 65.0+7.39

with 0 or S ng of bLH.

> Percent of follicles incubated with bLH, which produced > 1.0 ng of E,.
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TABLE S5.11. Effect of level of feeding on BW, selected weights and carcass
comﬂﬁon in full-fed broiler breeders (BB) (FF-BB-60) and feed-restricted BB (RR-
_Level of feeding
Variables FF-BB-60 RR-BB-60
Number of hens 9 10
Average BW, g 5,098.74£137.73 3,410.01 130.66
Heart
% BW 0.5540.03 0.45+0.03
] 28.091.17 15.53¢1.11°

Liver

% BW 2.4310.19 1.51£0.18"

8 123.94 £9.20° 51.5748.73
Abdominal fat

*BW $.9040.46 4.43140.44"

g 303.51 +£23.64° 152.99+£22.4>
Carcass fat

%*BW 25.301£0.90 17.63+0.80

g 1323.96446.78° 598.64 +41.85°
Carcass protein

%*BW 13.8040.34 13.66+0.30

8 715.32¢18.19 459.23¢16.2¢
Carcass H,0

*BW 57.78+£0.99 66.93+0.88%

[ 2986.25+58.7% 2243.18152.58°
Carcass ash

*BW 2.97+0.08° 2.33+0.07

s 154.9644.24° 78.1333.79
Total percent 99.8S 100.54

“me%amﬁmmndﬂﬁuydm
(P<.09).
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TABLE 3.12. Effect of level of feeding on reproductive tract characteristics in full-fed
broiler breeders (BB) (FF-BB-60) and feed-restricted BB (RR-BB-60) at 60 wks of age.

Variables ~ FF-BB-60 RR-BB-60

Number of hens 9

Oviduct
%BW 1.331£0.2¢*
[ 4 67.62 +8.66
Ovary
%BW 1.9740.24
[ 99.92+10.38°
Stroma
%BW 0.3740.03
8 18.41+1.3¢
Number of large
follicles 6.3310.81

2.7740.22°
94.31£8.21°

1.4240.23
48.5419.85"

0.30+0.03
10.10+1.29*

4.20£0.77

** Means within a row with different superscripts are significantly different

(P<.08).
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TABLE 5.13. Effect of level of feeding on output of estradiol-178 (pg/follicle) from
small white follicles in vitro during a 3h incubation period in the presence and absence
of bLH'. Follicles were collected from full-fed broiler breeders (BB) (FF-BB-60) and

feed-restricted BB (RR-BB-60) at 60 wks of age.

Level of feeding ]
Varisbles FF-BB-60 RR-BB-60
Number of hens 9 0
E, production
Dose of LH

0ng LH 649.7467.65 625.68+64.18

S ng LH 1934.64337.95 1936.374320.61

10 ng LH 2108.74267.91 1704.24 4$254.16

20 ng LH 1890.5 4 189.62° 1271.254 179.09
Slope? 257.0462.11 262.14458.93
Percemt (%)) 78.52+8.53 61.6748.10
' BLH-S, NIAMDD.

? Slope determined as the linear relations output of E, from follicles incubated with
Oor S ng of bLH.
'MoffollicluiacMwi(thH.chhm > 1.0 ng of E,.
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Figure 3.1. The effect of level of feeding on age at sexual maturity (days) for two types
of birds: full-fed (FF) and feed-restricted broiler breeders (RR). Trestments included

a type with different superscripts are significan.'v different (P £0.05).
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F R F MW FomF M
P-First kgg  NP-First Egq 3 s 60 wks

full-fed (FF) and feed-restricted broiler bresders (RR). Treatments included first egg
significantly different (P £0.05).
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Figure $.3. The effect of level of feeding on abdominal fat pad weight (g) for two types
of birds: full-fed (FF) and foed-restricted broiler breoders (RR). Treatments included
first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks (3Swks)
and oid heas 60 wks (60wks). Treatment means within a type with different superscripts
are significandly different (P <0.05).



Fm F R F M F M
P-First Egg  NP-First Egq 5 s 60 s

Figure 5.4. The effect of level of feeding on total carcass fat weight (g) for two types
are significantly different (P £0.05).
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Fom M W Fm
P-First Egg NP-First Egg 35 wks 60 wks

Figure 5.5. The effect of level of feeding on oviduct weight (g) for two types of birds:
hens 60 wks (60wks). Treatment means within a type with different superscripts are
significantly different (P <0.05).
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F R F M F R F M
P-First Egg NP-First Egq 3 ws 60 ws

egg photostimulated (P) and non photostimulated (NP), young heas 35 wks (35wks) and
old hens 60 wks (60wks). Treatment means within a type with different superscripts are
significantly different (P <0.05).



F oM F M F R
P-First kgg  NP-First Egq 1 ws 60 ws

Figure 5.7. The effect of level of feedirg on ovarian stroma weight (g) for two types
and old hens 60 wks (60wks). Treatment means withia a type with different superscripts
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F MR FF M FF m‘ FF' AR
P-First kgg  NP-First Egg B %s 60 wks

Figure 5.8. The effect of level of feeding on number of large follicies (Number) for
two types of birds: full-fed (FF) and feed-restricted broiler brosders (RR). Treatments
included first egg photostimulated (P) and non photostimulated (NP), young hens 35 wks
(35wk) and old hems 60 wks (60wk). Treatment means within a type with different

superscripts are sigaificantly different (P £0.05).



Figure 5.9. The effect of level of feeding on estradiol-178 output for two types of
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Slope Percent
300 —_— — 100
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_ ] ] i
-p R-NP F-3%5
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Figure 5.10. The effect of level of feeding on LH sensitivity ‘Slope) and percent of LH
(NP) ymihmsswhﬂswk)nﬂddhmﬁwb(m

Tm“mﬁnllypm&ﬁnummmhﬂyﬁm
(P=0.09).
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6. GENERAL DISCUSSION

This study was initiated to examine the influence of aging, strain, photostimulation
program and level of feeding on age at sexual maturity, body organs weigl ., body
composition, ovarian morphology and estradiol-178 production by SWF. I tried to
examine if ability to produce estradiol-178 by SWF is related to the ovarian morphology
or if "form"® of the ovary is related to its "function".

According to Brody er al. (1984) the heavier the bird, the less sexual maturity is
delayed. Not only photoperiod affects sexual maturity (Chaney and Fuller, 1975),
Body weight (Brody er al., 1980, 1984), body fat content (Bomstein ef al., 1984) and
age (Brody er al., 1980, 1984) are also important. These factors with the exception of
photoperiod and age, are influenced by feed intake. According to Pym and Dillon
(1974), the severity of feed restriction progreasively delays sexual maturity. On the
other hand, feed restrictior. improves peak rate of egg productior (Blair er al., 1976) and
persistency of egg production (Leeson and Summers, 1983). It is now apparent that
anwymnmmumwmmmm
at a significantly younger age than do broiler breeders. In SCWL, FF-BB and RR-BB
photostimulation advanced age at sexual maturity significantly compared 10 nom
photostimulated birds (Chapter 3). FF-BB-NP came int0 production 20 days later thus
FF-BB-P (175.7; 155.5 days). RR-BB-NP laid their first egg 40 days after RR-BB-P
hens did. FF-BB came into production at a younger age than did RR-BB hens.

There is a strong negative relationship between body weight, amount of fat and
MM&MMM&W lﬂ) ‘lﬁ:m
significantly heavier than SCWL. NMBMH&fFF—II:&pﬂ
production may have besn related 10 appeties satiation. This cbesrvation supports
mad(lm.lvuad(lﬁhjmhiﬁfﬁhym&ﬁ
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birds, some reduce voluntary feed intake late in production. The excessive amount of
body fat may result in reduced feed intake in these birds. Strain and level of feeding
had the most significant effects on carcass fat quantity.

The examination of ovarian morphology indicates that it may be easier for BB than
for SCWL to put energy into stroma weight and number of large follicles. Too many
large follicles in FF-BB are associated with double hierarchies and multiple ovulation
(Hocking et al., 1989; Yu e al., 1992b). Increased follicular development seen in full-
fed broiler breeder hens is not associated with increased egg production (Robinson er
al., 191; Yu et al., 1992b).  In chickens, ovulation is possibly regulated energetically
at both the ovary and the hypothalamo-hypophyseal complex. It is likely that feed-

restriction delays the maturation of that complex, thus postponing age at sexual maturity
(Chapter 5). Female broiler breeders should be feed restricted to reduce body weight,
InTﬁEﬁlmehﬁmﬂmmﬁdqymdeHmmmﬂml-

sensitivity) was observed. Negative correlation was observed between ovary weight and
nuticed.  Furthermore, a very strong corvelation was observed between percent and
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2, 3 and 4 ng of LH per tube to observe the pattern of estradiol-178 production between
Oand S ng of LH. We do not know now, if there is a linear relationship between 0 and
S ng of LH. Also, the period of time required for LH to increase its own receptor

Further examination in this area is also required.
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Table 6.1. Correlation for ovarian morphology and dosages of LH with estradiol 17-8

S

Correlation with estradiol-178 producticn

_ Slope' ~ Percent’

Varibles  r P I P

Ovary weight 021 0.03 0.72 0.48
Stroma weight 00 0.72 0.03 0.72
Number of |. 015 0.12 0.17 0.08
follicles

Ong LH 0.31 0.00 0.61 0.00

Sng LH 0.96 0.00 0.78 0.00
10 ng LH 0.79 0.00 0.79 0.00
20 ng LH 0.48 0.00 0.80 0.00
Slope? 0.65 0.00

! Slope determined as the linear relations output of E, from follicles incubsted
with 0 or S ng of bLH.
? Percent of follicles incubated with bLH, which produced > 1.0 ng of E,.
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