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ABSTRACT

The study examned the effects of feeding level and
rearing nethod on sexual devel opnent in Yankasa sheep
Seventy-two animals wth nean age and body weight of 145.3
+17.7 days and 10.1+2.6 kg respectively were used for the 4
nont hs investigation. Animals were randomsed in a 3x3
factorial design with feeding rate at 3 levels (I ow, nedium
and high) and rearing nethod at 3 levels (nmales alone,
femal es al one and both males and femal es). Sixty-six animals

survived to the end of the experinent, nmade up of 34

femal es 32 males. Traits investigated i ncl uded, age,
body wei ght and scrotal ci rcunf erence at puberty,
and changes in scrotal circunference in ram |anbs;

progesterone concentrations in ewe |anbs, sexual activity
and growh performance in both sexes.

Feeding level and rearing nmethod had highly significant
(P<0.001 and P<0.01, respectively) effects on average daily
gain (ADG on experinent. The overal | ADG (+ s.e.m)
was 77.8+3.0 g/day. Animals on the Ilow, nediumand high
| evel s gai ned 66. 8+5. 49, 77.8+5.6 and 89. 0+5.6 g/ day
respectively. As feeding level increases, there is a
corresponding increase in live weight gain. Generally, nales

gai ned faster in weight than fenales.



Mal es were sexually nor e active (26 out of 32) than
females (3 out of 34). Mxed rearing produced aninmals that
were sexually nmore active (13 out of 15) than nales alone (13
out of 17). Sex and rearing nethod had highly significant
(P<0.001 and P<0.01, respectively) effects on sexua
activity.

Progesterone concentrations in the Yankasa ewe | anbs
within 264 days of age was 0.57+0.04 ng/m . Feeding level had
a very highly significant (P<0.001) effect on progesterone
concentrations, wth the concentrations for |ow medium and
high levels of feeding as 0.43+0.05, 0.73+0.05 and 0.56+0.04
ng/ m, respectively. Al t hough rearing method had no
significant (P>0.05) effect on progesterone concentrations,
m xed rearing showed relatively higher (0.61+0.04 ng/m)
concentrations t han femal es alone (0.53+0.04 ng/m).
General ly, pr ogest erone concentrations decr eased with
increase in the sanpling date; inplying probably that season
of the year mght have influenced progesterone concentrations
in Yankasa sheep

For pubertal determ nation, the results showed that age,
body wei ght and scrotal circunference at puberty in the ram
| ambs were 232.5+12.7 days, 18.3+0.4 kg and 22.7+3.1 cm

respectively. The inplication is that these animals are



capabl e of breeding fromthis age. In the ewe [|anbs, serum
progestrone profiles gave no clear indication of puberta

age. Feeding level and rearing nethod had no significant
(P>0.05) effect on age and scrotal circunference at puberty
in the ram |anbs. However, feeding Ilevel showed a very
hi ghl'y significant (P<0.001) effect on body weight at
puberty.



CHaAaPTEFR 1
LETERATURE REVIFUW
1.1. General Introduct ion:
Shesp  and goate are widely distributed in Africa. T hies

171 million sheep arwl 1447 million goats Found in Alfrica,

represent 28.9 and 20.7% respect fvely of the Lotal populat fon

of rvuminant livestoock o Lhe tropics and  sublropics (Muro,
1985 ). Sheep play an impartant role in the sociao ecconomic
1ife nf the people of Nigeria. They alan make o =ignd Ficant
contribution 1o the pational  economy. Nigeria has  an

estimated 8.5 million sheep and 24.5 million goats, a ratie
of 1:3. In the West african Subregion, Niageria has  the
highest number of goats (52%) but second Lo the Sahelian
countries only in the production of sheep (Nuru, 1985).

Sheer and agoats rontribute  largesly ra domestical ly
produced meat consumpt ion. They al=za serve as suppliers of
sking for the leather inductry in Nigeria, It has been
ectimated that goats contrituite 14% and sheep 5% of the total
domestically produced meat  in Nigeria. Thiszs  has bewen
estimated at 217,000 tonnes per anpom (Fan, 19872).

Sheep give rice to three major product=s meat ,  wonl and
milk. In many parts of the world, particularly the tropical
reegions, meat iz the major prouluct from aheep, In animals
reared mainly for meat production, the tuo most  important
factors that npeed  improvemconl are rveproduct ive  performance

and  growth rate. Litter «ize in Niverian <cheep is Jow,



1.25Far  Yankaoa sheep (Fergucon, 1264:  odu et al., 1979).
Therefore, emphasis on improvement in the  indigennus  sheop
should be placed on their reprodact ive per Formancs:.

For genetic improvement of sheep, a curvey of the breeds
available  and their Jdifferent potentials is a raw material
for the sheep brecder. These become even more important when
high yielling bhrecds  that  are adapted to t he local
environment are to be developed. aAdue and Noere (19729)  howe
tdescribed  the indigenous sheep of Nigeria and the  distinet
hreeds  are the Balami, da, vankasa and West african Dwarf
sheep . These hreede were detfined with  information on
reproduct inn, growth rate,  age at first lambhing and lamhiing
percentage . Aamongst them, Yonkasa appears to he the  most
impaortant breed, conctitnting about 40% of the total cheep
papilat fon. They are preciominant 1y Ffound in the semi-aridd
and suti humid zones of the country .

In sheep breeding programmes, opt imal rate of genetic
improvement might be gt , wnsing high selection pressure anel
reduction in generation imerval. The First is enhanced by a
high reprocdiuct ive  rate, avhieves! foar  example t hrouah
aceeleralod lambing schemes, while Lhe cecond might be got by
the use of selected animals for hreeding at an early  age.,
Studies on reproduct ive characteristice in Yankasa sheep show
that pubertal age  in males (s 2 weeks (Dsinowo et al.,
1728%a ) and 34 weeks in ewe s (Koteyl, 19795 Oyedipe et al.,

1984). Nutrition can greatly influence the reproduct ue



perFformance af shsop,

The aim of intensive <heep production s to increasce Ll
number  of  lamb crops per zear throngh Lhe application of
advances in reproduct ive physioloay, breeding and nuty it ian.
Therefore,  @coeessiul breved improvement. will only  cvolye
through better undercstanding of the animale  and thedir
product ion environment .

In sheep thore are considerabile differences hetween gl
within breeds in Lhe rate of postpatal  sexual  development
(gee rveview hy Dyrmundeson, 1972a%h). Thic makeas it
eacsential for studies to be carvied oot for each breed  under
conditions in which it will be nsed.

The present stody aims at determining the effects of
freding level  andd rearing method an sexnal  development in

Yankasa sheep.

1.2. Phagrs of Sexual Developmertl s

Sexial development can he  defined as a graciual
quant itative phennmenon comprising a aseries  of event o
culminat ing  in onsel of reprodoctive ability in line with
ageneral body arowth {(Mukacs-Muaagerwa, 1992). Puberty can
Lherefore, 'he caid to occur when Lhee gonacrts begin o secrete
sufficient steroids to acceleorale the agrowth of the genital
aroans and t hyer e L opmizat i f sEcondary seExial
characteristica. Sexnal development can bie subdivided itnto

Four phases:



PRENATAL PHASE inwiilwes the development and differant jat ion
aof the aonad and patterna aof arowth of the ryeproduct ive
syatem apr Lo bBivth,

POSTNATA! PREPIBERTAlL PHAST ie the period betwesen bivth and
attainment of puberty. Fiares, the developmental changes 0
the reprocductive syctem are in the form of; (a) anatomical ,
marphological  awd phy=iologicals; (b)) endocrinmologicals  and
(c) behavioural changes . The animal needs to grow well i
order to exhibiit its optimuam potentials,

PUBERTAl  PHASE — is when the animal attainse physiological
maturity. rChanges in bhody Form and reproduct ive Tunct tons af
the animal are important at thi= ctage.,

PNST -PUREFRTAL  PHASE i= the period after the anima! has
reached physialogical maturity. neLtivities common] y
asancialed with reproduct ive process Fallow g well  definerd;
rythmic and recurrent patlern this i connected with the
pestrous cycle. In the males, thiz process is contineous .

In ruminants, ocexual develapment ie highly dependent on
ther rate of growth of the animal which in turn  depends
largely on the level of energy inmtake. Reduced energy intake
impairs body growth as well ac the growth of  the endocrine
glands and reproduct ive organ (Raltray, 1977). Besides,
sexual  develapment and opset ub the First oeastyus are  under
comprlex neuro endocrine contral.  Thia invalves the anterior
pltuitary amd hypothalamic area of the brain, which reagulates

the synthesis and release of  gonadotropic and aonaial



hormone:s (Nalbanchee, 124270 Nonowan and Ten Bosch, 194%;

Parkios s 1AL ; 1

1.7, SCXual DEVELOPMENT IN FUFES:

A. The Reproduyctive System:  Reproduct ion in the Female io o

complex process that involees the ertivre animal body . T 2 hes
ewe , the reproduct ive Syastom (s b very different o aeneral
structure from those of the cow, although it P9 much reduced
in size. The reproduct ive tracl itselF  includes the  Lwo
ovaries, two oviducts, the uterus, cervix, vagine, and the
vitlva.

A Dvary: This is a pairced oraan and the site of ongenesis
or development of the female gumeles or ova. The size and
appearance of  the ovaries vary according to the stage  of
reproduction and  Uhe mimber aof pva shed ab any  one  Lime.
ovarian follicles can  develop in both  ovaries and  will
rupture at oestrus o give ovnlation (Owen, 19813 Frandson,
1981 ), The weight of one mature ovary is 24 g and  1Lhe
number nf matured graatian follicle is 1-4 (Terrill, 19242).
The ovary ie composed of the meddul la andd the cortex. It (o
survounded by the yorminal  epitheliom and in general
increases Four to seven L imes in weight from bivth to the
onset of puberty (Hafers, 19274). IL i= alsa endocrine in
function.

b. Oviduct : This is o paired organ which conveys nva from

the oaovaries tn the uteras. Cacch tube i suspended in a



peritoneal  Told derived trom Lhe lateral layer of the broad
ligament . The  oviduct can  be subdivided into kb
infundiblom with ite Fimber Lz, the ampul la and the i=bhmus.
The oviductal end adjoacent to the ovary ie expanded to form a
fumnel like “tructure, Uthe infundibuloum, whose size varies
with the =speciecs and age of the andimal . The asurface arva ic
from 4cm™ to 10em™ i sheesps, The lenath and degres of
coiling of the tubes vary in the farm animals. Howeyver, in
the mature ewe, the length s 1517 em (Tereri ], 192425 Mafes,
1974 ).

0 Uterus: The uterus of domest ic mammalae consicts of two
horns which undte to Form the common bindy . In Lhe cow,  owe
antd mare, the uterus is of the bipartite ype. In theoo
species, o seplum separates the Lwo horns and  the uterioe
body is prominent. In sheep and cottle, the uterine horns
are curved  like the horpn of  the vam (Terrill, 19682),
Implantation of the fertilized ecag and development of  the
embryo nccyr  here (Winters, 1960) . In mature ewes, L
lengthe of the horne oud body are 10-12 em and 1-2 cm
respect ively, and the surface lining of the endometrinm  has
80-924 caruncles (Hafezs, 1974).

i1, Cervix: The cervic iz o sphincter-like structure which
projects caudally inklo the vagina. It is characterised by o
thick wall am! coonstricted lumen. The cervical canal! s
characterised by various prominences.  In ruminante Lhese are

in the form aof spirally interboacking ridges known as  the



Aannular rings. Thezy v cuprecially proaminent  in the oo
(usually four ving:) and Lhe ewes whore they Fit intao  each
other to close the cerviz zecarely (Hafez, 1974), The
tervical length in Lhe mature ewe i= 410 om, with an outs i
diameter ot 2-4 em (Terrill, 12462). Ther function of  the
organ is to cloce the (levine lumen against intruderea. 1t
remains clozed at all Limes except during parturition, Nt
nestrus, it serves  as a passage-way for sperm (Tereill,
1962 ).

B vagina:  The vagina is the lowest part of the  interna)
reproductive tracl and corwves ar the female organ ni
capulat ton, At parturitiong it is the dilatable passage  way
for the foebuo. The lining of the vagina shows several
longitudinal folds (Terrvill, 192642). It extends horizontally
from the cervix o the valva, i2 separated from the uteris by
the cervix and partially aeparated from the wvulva by the
hymen. The hymen i o Fold that marvaows the enlrance Lo Ll
vagina. The wvagina, like the uterns, iz highly elastic
capable of ‘great dilatation which is meceszary in giving
birth. The vaginag has no gland (uinterqh 1243) and it ha= na
length aof 10-14 cm in ewes (Hofer, 1974).

f. Wulvar The vualva, alzso known ass Lthe urogenital sinus, in
the termina! ovgan of hoth Phee urinary amd genital  system.
1t is a continuation of Lhe vaging and the urethra leads Lo
its flpor. The diameter of the vnlua iz considerably longer

than that of the vagire. The wall=s af the valva arve  well



stuppl ied with  glands  which arve wepecially active  waying
eextial ercitment . The clitoris lies partially embedded in
the posterior Floor of the valva, L is Lthe homologue ofF Lhis
peni=z  and excepting the prethra caonsists nf thee  aame  part s
(Winters, 172473). The veastitwle haz a length of 2.5-9 am in
the adult ewe.

n. ovulat fon_and Dectrusi: The whole cycle of gametogenesis

in the mammalian Female oawds o owviebat Ton - Fhat in, thes
liberation of the aocyte from Lhe ovary . Oogenessis  wunl i ke
spermatogenesis in the mole, i= a noncond inuoons process and
the tota! mmbey of germ cells io fixed att bhivth (Moo leon,
12492).

The nowary nf the cwe contains a large reserve pool  of
between 12,000 and 84,000 primordial follicles (with less
than 2 layers of gramiloza cells; diameter ¢ 0.04 mm)  and
between 100 and 400 larger follicles at various stages of
development (Cabill ot sl., 1979). The time taken by
fFollicles to grow from Lthe primaordial <tage to the  immediate
preovulatory stage (diameter, 2 mm) is eatimated 1o he 4
montha (Cahill and Mauleon, 1900), But the astimulus  for
primorcdial follicles to enter Lhe growth phase is uncertain
and may ool regquirve gomadotropic  <support (Cahill, 19281).
However , oncée wilhin the arowing ponl,  foallicles hecome
increasingly dependent o gonadal vopins aod cont inne ta grow
unt il sither thoy become atretic or are ovolated.

The NYocess ar oigirnesis rinG from B (RIS B



multiplicat ton throungl maturat ion «of the oocyte Lo ovalat ion

(Manleon, 124%2). Croachreodd cwe 1omha have higher proport ion
nf develnpinng oscytes in their ovary than purehred lambs bt
the total aumber ot birth ie higher  in purebiveds  (Lavd,
19270 .. Bradford (12722) indicated Lhat ovulation rabe fa the
primary factor Lo conzider in bhreeds of sheep dharacterioed
by low litter sizre. Dunlation rates of pubervtal cowe Pambe
vary with breeds (Coutbam =t al., 1270, 1971). Fwe 1ambe
have smal ler owvaries: aned lower ovalation rates than rearlings
and  adult ewes (Mokenzic and Tervill, 1937) and  “=ilemt
ovulation® ncours more Trequently in ecwe lambs than in
yearlings and adults (Hafez, 1950). Akucn et al. (1984)
reported that owvilal fem occureed in gools operated on  20-418
hours from the onset of sextial  recept ivity. They also
nbhaerved a mean ovalation rate of 1.57 ova per dae  and  Lhe
vight and left ovarics had =imitar follicular activity in
relation to sizes of Ffollicles amd ovulations, Nrymal
ovulation rate determined! from abattoir studies for Yankaca
sheep is 1.34 (Pathirvajga amd Dyedipe, 1285).

The intensity of oestrius in the ewe lambs is relatively
low when compared with Lhat of adults (Hafez, 1991). 1t
might be inferred that deficiency in oteroid secretion by tlhe
developing pubertal  owary 190 respansible for the Tiw
intensity or cven imermitent abeence of behavioural oestrus
in ewe Jlambe.  This i aroswaciabm! with the achivities of the

central nervous system and the pituitary aland (Copps et al.,




1947 ).

Oyedipe et al (1984). reported the presence of  c<hort
oestyogs oyolis: withoul  owort <jgns of  oestroz prior o
puberty . They alon confirmed the occurvence of  normal
oestrous  ovoleg Fol lowing pobert s T Yonkasa owes ., fae at
First oestrus for 2 breedse of heeps Weast african Duarf Sheep

(Orji, 127&4), Yankasa (0Ojo et al., 17291) and exotic Border

leicrater (Hunter, 19257), have been reported to he 247 .20
(172-378), 241.% and 247 (1720-227) days respectively,

E. Hormona! Fffecta: Reproduction in the cwe is contralled
by a number of hormonal syatems coordinated in a complex way
to give the gdesired roecntlt ( Hafez, 1974), For  inatance
ovarian follicle Jiwelopment i3 known to be a  hormonally
dependernt process, althounh  the initial trigger for
primordial  Tallicle arouth and the developmental  stages ot
which gonadotropic ‘hormonec act remain unclear (Halpin et
Al 1984 ). Theor  anthors also wggeat e that an
intra-ovarian auto-reaulatory mechaniem might exist to
conbynl  the pumbey of large follicles  that  were  Found.
Prolactin hag  bheen implicated on one hand with the agrawth
process in shesp (Dhlson ot al., 12971) and on the other, hy
its involvement in ovarian functions (aee vyeview by McNeilly,
1904 ),

1t is now known that bormenes of the anterior pituitary

gland, the ovaricos amd uaberie: conbrol the oestrous cyele

(Coppe, et al., 19242). The growth of follicles elicited by



the FSH leads ro rapid increacse in vestrogen secrelion which
is reaponcible for ectrus manffeatation (Rohinson, 1999 ).
Short  (1223) had =hown  that  progecterone  inhibils FSEy
secretion and thus prevents Folliele development |

Studies  in which adrenal Tunction and ovalation rate
were examined hove boen condocted  in sheesp, I'n TN
experiment, administration ol ACTH for 3 days prior Lo
oestrus increased avalation rate in addilion to delaying §he
onset ol oestras and teaagl hening Lthe aeslryous cyele (Doney of
al.s 197¢). For  the neurocodocy ine  yvegulation of  the
transition intio aiithomd ino the female sheeoge, loawe Eondee LH
apcretion, presumably in Lthe form of 2low pulses is neceasary
for development oy maintenance of ovarian  Function before
puberty (Faster and Olater, 128%). absence of LH-during RETE
last part of sexual matonration might delay the abhility of Lhe
ovary to yespond to hiagh Frequency LM pulses during the
pubertal gonadotropic rize (Foster et al., 1984).

The incidence of fertilized ova in  immature animal<
following artificial insemination ic low even with hormone
treatment (Land ot al., 1970). Howevwer, hormone  treat ment
indures ovulation and osstras as well a3 sypnchronizing
breeding activitiecs in ewe lambs prior to or during the
natural pubertal period (RPurfening andd Horn, 19270). In an
indigennus  hreed (Yankasa), the dimportance nof hormrine
treatment has  been demonctrated for  twice-yearly lambing

(Dsinown, 17202).
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0. Pattern of Sexual Oevelopment in Twes: At the beginpning

of  embryonal  development ,  celle termedd “Primardial  aern
vl are identified. These rells migrate in stages tn L he
genital ridacs (Manleon, 12692). I'm mammals generally, theoe
goerminal onllae migrate across the dorsal mesentery as Far g
Lhe primit ive gonadd,

Sexual Hfferentiation of organs following conception

beginsg  aboul  day 240 in tho gonads. But  thickening af
goerminal  epithel ium  and growing af  mullerian ducts occur
within days 45 and 4048  rraspectivelyzsamd  fonreasies i
uterine diameter andd regreasion of wolffian ducts in  aboat
day &3 (Mauleon, 1942). In <heep, it has been reported that
sexual differemd fat bon of organs commepces ahout the 2%th day
following concept ion, Howswer, full aorgan development is oot
reached until puberty (Torrill, 1949).
r. Puberty: Pulierty o Fle Uime when reporoductton Firet
hecomes  possible while secial maturity i the Lime at  which
the animal attains fall reprivhact ive caparily (Asdell, 19244).
The Fformer can be Forther defined as well, as the age at
first oestrus as recnrided by observat tons (Jouhert,  1947).
In the indigenous ews:, this ranges between the ages of five
to Lten months (Orii and Steinbach, 1280bs 0Jo el al., 19891;
Nyedipe =t al., 19a4). Thic vyunae is in lioe with data on
improved hreeds of sheep (Dyrmndsson, 1973a),

. Age _and Body Weiaht at Puherty:  The onaet of poberty io

related to body welaht which depends on the level ol



nutrition, age, by of bivth and the arason of the yoar the
lambic were hor. In sheep, there ias neither a fixed age for
puberty nor a definite time af the yeoar for the Firct oestroas
(Hammond  and Mar=hall, 1952). The mature body weights  of
tropical breeds af sheep and goats have been given to range
from 25 to 40 kg (Nzinown and ahubakar , 1928). Body weiaght at
First vestrig is 40 Lo 60% of mature weight (Terrill, 1942).

Genet i faclors may her of considerable dimportance in
determining  the age ot which priberty i= attained within o
single species (Cole  amd Casady, 1242). But individunl
variability in associabion with envivonmental factors  may
nhscure the genetic offects (Capps et al., 1949). HOWEweTr
there is also some gerexl ic variability in the age at puberty
among indivicuals of the same  breed (Hafez, 19%3;
Dyrmundsson, 12770, Iri Lhe ewe, apparent differences exist
as regards hreed and ctreadn, i the age and body weight At
Firat oestrus (Southam =t al,., 1971). And the reproduct ive
per farmance of croosbred owes tend to be better than thooe of
the purebred swes (Lang and Hight , 1947).

A earlier  oreet of firet oectyus in ewe  lambe i«
fostered by Faster hiady growth dhiring rearing. Ewe lambs
reared nnder unfavourable vond it ione: Y O slawly .
Consequent. ly, cuch ews: may oot rieach the physiolngical  and
endocr inological  devslopment  necessary for normal  sexual
function i their first year of lifo (Hafez, 1953,

Dyrmundssan 1272).



b, Puberty .owi Nectyous Crile: Female 1ambo attain breeding
age between 5% Lo Tomonths of g ol behavioural oestros
laste For 1 bt 2 days In sheep (D0inoen and Aclo, 1285). Fuld
nestyous behaviony i manifested at the peak of cestrocen
sporetion in the cycling animal .

Lambs of either aexes have varions  forma of playfol
behaviours at puberty . But the actoal soxgal display is more
proannpnced in the males Chan in the femalea. Alco, oestroos
intengity is less marked ino the ewe lambs than in yearling:
and aclulte, In the female lamhis too, attempts are not made
by them to approach rams bl they accepl service at —evaal
advance by the ram (Hater, 1292).

Farly hirvth and Faster arowth rates enhance the duration
of breeding activity fn ewe Tambe: (Hafoz, 195?) and increases
the total oambier of  heat  daring the bresmding easnn.
attainment of puberty hy ewe lamb= during the first breeding
geason result in greater variation in sexal activity and the
nomher  af oedtrons cycloeas depends on Lhe breed, envirvonment
and sexual dovelopment of the Tambh= . The duration of agestruas
is normally shorter in ewe lambs Lhan in yearlings and adulle
{Hafez, 19%2; Mounib ot al., 19%4).

F. Factors aAffecting Sevoeal Development in Fwe Lambss:

&, fenet ice (Breads): GeEnet ic Factor is very important in

sexual  development  of  any  apecies, although individioal
variability in ascociation with environmental factors may

obacure the genetl ic offect (Cupps b al ., 19242). Thes  mean



age at puberty fo 297 wlaym,  with a range of 187 to 290 dlay-
(Aadell, 1744),. Howewey, there are genetic variationes in the
aue  alt puherty amondg indivitdoals of the same bireed (o0 fer,
1952 Dyrmimndicnn, 1972).  Rouc®s (19234) report on pubeert y i
merino, of Soulh Africa, and Rlackhead Persian ewes, ahowed
that they reached puberty at 5% Lo 4 months of age, against 19
months in Border | ecester ¥ mering crosshreds., Thes prirehr e
mering  fwes  were oven 1ator maturing than the orasshiredo,
Breeds =tudied in Niaeria have also shovin genetic  wvarfat ion
in attainment of jaherty, randaing fram 5% ta 10 monthe (07 i
and Steinbach, 1290h; Ojo et al., 1791, Oredipe ot al ., 1984;
Nz inowo and Abubakar, 1900).

Genet o gselaction caise:  a  reasanable egree nf
variation in ovulation rate within o breed due to  addit jve
gene effects (Hanvahan, 19290). Haresiogn (1985) reported that
breed and level aof mutrition are the maoin Factars influeoe jrg
ovulation rate in the ews during the premating  and  mating
periods.

Measures of growth parlicalarly body weight &t the
yearling stage, appear moatly to be positively correlated
genetically with the mumber of lambe barn per ewe mated  and
per  ewe lambiing (4046600102 (Alkins, 19294 )., The  age  or
parity aof the euwe does not appear ta have a clearcut  effect
o the magnitude af Yhe geost i corvelat ion (Chang and  Rae,
19725 Forest and Richard, 1974). However , Yower est imates of

agenttic correlat fone: howe L reporter] Debtween 1 Fet ime



litter cize amd gt and preweaning body weights (0.237  and
0.17, respectively) Lthan when hogget body weight  was  acsed,
N.52 (Alkin:, 1984),

. Nuteit ian: The auality and oguantity of  Feed  aree
important, becanses either Tow agquant ity aor pnor aquality, or
both will impair arowth gl development  of  the  aaimal .
Nuant ity is the level of foeding or the amount of feed  given
to the animal at any time. The rnuality i=n important bhooase
if the diet s low in protein, the ahility of the apimal o
aynthesize bodly protein will e limited,

Maustgaard (1242) ahowed thal plane of outrition impaood!
at different stages in Vife arnd during the reproduct ive cyele
in females influences reproduct ive performance, Since growth
and maturation of the repraohrtive system are ol i ndependent
uf  normal body araeth, any altevation of nuivition in  the
yournag animal retards poaberty (Sadledir, 192672). The effect of
nutrition on  Lhe soxnal dovelopment of  ewe  lambhs Wil
investigated by Allen and Lamming (1941). Thewe authors
reported that o figh plaoe of mutrition Fosters greater daily
gain to puberty, with age ot puberty sianificantly lower than
on a moderate plame. Mounib et al. (19254) macle  an
intereat ing ohservat ion, that puberty was reached earlier in
single ewe lambs than in twinz. This also can be related  to
rate aof arowth  determined interalia by the plane of
nutrition. Thits, owing o the  o2lose  association bBetween

general  body growth and csexnal development , high  level of



ptrition will yeanlt in more cwe lambis atlaining puberty Al
t he firat bhreeding Svaoom. Thi=s will alan increass
conception at a lower age and heavier body weight ,  Lthan in
vwee lamhs growing al elower ratea (WilTiams, 19%43 Southam of
al., 19721).

In adult ewees, ifnerease in ovalalion rate has  beeny
arhieved through nmtritional flushing (Coop, 1244) amil thic
ia aof lesser offect in the yoarlingz., The level of nutrition
imposed during pregnansy will produce cubstantial di fference:
between tyeatment groups in regpect of ewe  ivewsjabl s el
body condition at parturition and on the birth weights  nof
their lambg (Peart, 12477 Neinown and Ao, 1985). Casiida
(19592), reported that total bewdy growth over a Inng period of
time appears to he more important than the smaller amount  of
growth that might accur dring a relatively short Flushing
perind. Bt for the acle)l owes, emphasis an hiah plane of
nutriticon shonldl oot bhee Fowavd. matornal body  weight  gain
b anrse it tends to decyewse Tamb hivth  weight wilth
increasing protein lew'l in the diet (Rebinson et al., 1971).
. Ram [ffect: When several rame are present, a  hiol
proportion  of cwes are mated with, mare Lthan one vam. This
nnset  of breeding sotivity in cwes may Bbe influenced by the
introducktion of Yhw ram Schinckel , 17254 ). Lees  amld
Weathevhead (1270), reported that preference by Clun Foresd
cwers For rams of thely own brood may be partly visual or

L hrnugh thee enae of ome] ] ny rroaence nf pheromonoe |



Pheromones are subshancea which arve ionplicated in warioo
aspects of  gexesl attraction in animale (Morgan et al ..,
1972 )

Suddden  introduact ion of rame: Lo ewe lambic in transition
from oo breeding to breeding activity reculted in a  bich
degree of oynchronizat ion of first mating, but did not affect
the mean clate of onzet of aerstrots activity (Dyrmunds=son and
lee, 1972). In the Australinn merino, ewes runming all the
yoar rouned with vasoctomised rams exper feacedd a  non-breeding
season during the cummer monlhs (Kelley and Shaw, 12473).
Teasing 1Lhe cues 3 weeks prior to mabting resultod i early
lambing and a higher lambing percent age. Thia might be  due
to stimulation by the rams which resulted in a rapid increace
in the pulsatile release aof LH, irrespective of prolactin
concentration hefore teasing.,  Thics will make most cwes to
ovilate within the period of teasing (Poindron &t al., 1990).
However , Lthere s na availabile InFormat inn on “ram effect ™

the attainment of puberty in sue Jambs,

i 95 Photopey indiam: Many <pevcics aof animals have 3 dofined
breeding  season and wusually the breeding is in such a  way
that the pregnancy terminates  Gust before food becomes
abundam . The abwinctanee of food will enable the mother to
have  enongbh Foewd for milk prochetion which o important for
the yainmg®s survival (Turek anel Camphell, 1979).

Most  temperabe rone hipds reopive long days For  Lhe

induction of reproduct fue activity (Gaston and Menaka, 19247),



while ather specics (g, abeoas, e ) ntilize short day:: o
signal  the onsel grnd malntenance of gonadal function (1 odge
and Salisbury, 1220).  “heecp in highey latitudes tend to have
4 shorter and move marked breeding seacon than thotse Trom thoe
tropics. It in telivvem) that this variation might bHe e,
partly, to natural selection (Yeales, 1949).

Therre i3 relationship between date of  hivrth  and he
onset of first neotrus i ecwe lambs Olammond, 1944 ). Stadic
carried ol hy Tiwari amd Sahni (1277) showed =iani Ficant
i fferences: betwecn hreed groapsz of lambe exhibiting  Firot
oestrus, by 12 monthe of age for avtumn-born lambs and by 12
ancd 24 mont bs for opeing horn lambe . In thic <tudy, the
number of ewes Tambiog by 24 monthe:, a5 0 percentaae of eues
mated vanged from 24.3 For Ramboufillet to 792.3 for Malpura.
The propartion of autumo borp Tamb»: cxhibiting aesctrus by 12
montha of age varied betweeon breeds, from 12 to 72% while o
spring born lambs exhibited oestvng by 112 months of  age.
However , photopericd  had oo significant offecltl on age  or
weight at  puberty nor aon LH level in the high energy  fed
animals at 1921 weeks of age (Fitzagerald, 1981). But Tow
levels nof wnergy woulidl sjgnificantly  lower Lthe LH  and
thyroxine level, The conseauence iz retardat ion in age  and
body weight at pubert 7.

Ewe lambs harn &arly in the gseacon temd to attain
pubert y csarlicer in the waron than  lambs bharn Lot e

{ Nyr ml.l-rlfitﬁsrrnn y IRZY. Howewsy , in the tropics, puberty ocoars



i1 pWes irreapertive of rhee alasight e ivaonment . This =
e e the 1ittle varintion in day-lendth (Hafez, 1957).
Thus, seazonal offect on thee wexgal development of  ewes -
more  propounced  in the  temperate bhreeds of  sheen han
tropical ones.,

a. Tenperal urm: Fovironmental temperature has divect  and
indirect »fFfects on Lhe Thinct ions and physical well-being of
the animal. Too high a tempeeratove affects the Fooct ions of
the thyroid gland thus affecting Ffertility. it rgerald
(1281) reparted that dinereacing  environmental temperatore
abvwe 21oC will reduce serum thyroxine at sexpal maturity  as
well ac Lthe oncet of ncetradiol secret ton. Also, decroasing
progecsteronse: concentyation: af the peripheral blood in the
ewe is ascociated with hiagh eovironment ol temperatures. This
might bhave contriboted to the poor  lambing  perFformance
oheerved in Merino ewes i the inland areas of Australia
(Powell, 1976). It might as well be associated with
increased early embrronic losces in sheep (Ashworth et al. .,
1904 ).

The infloence of temperature increases in importance in
asubtrapical am! Lrvapical regione.  Temperatiare iofluences Lhe
time nf the onaet of ooatvee: in anoectrual cwes (Dutt, 19403
e, 1244 ). Rylee (1241)  obmerved  that  high  ambient
temperatures cxeveioed a proftound ef Cect an the  reprocet e
behaviour oF  owee, [y alightly yeiuces the  pumber af

ovulat jons are! the develupment of The potential embryo (Brown



et al., 1927). Nirthy weiaght of lambs from ewes in a2 hot
environment will be <dagnificantly lower than those in a mild
any ironment . Alszi, small lamhs reaulting from maternal heat
astrece of 25 to 52 daye duration will be proportional dwarfo,
and will oceur indeperclent aof the cae®s level of  nutrit ion
(Brown et al., 1977).

1t appears there i lack ab  information on direct
influenoe: af  temporature on attainment of puberty  in e
lambha

G. Age al Firct Conceplion and Life-Lime Porformance:.

The ower-all life-time performance of ewes depends on
the time of the onact of cyelicity . Fwes below Lhe yearlinag
stage may not Le ac efYicient ac older ewen as a result of
certain factgﬁ& which militate against! their carrying the

-
foetus Lo term. The time ol breeding depends on a
combination of foctors which include hody weight and  boddy
size at the time the animal attaine paberty .

Growth and develapment of ewue lambe are checked when
bred early in life. Dl ewes cotarded to 14 months can  make
up between 146 andd 22 montla of age abiont 0% of the early
retardation in carcass  weigh . Palasson {(1962) rveportead
siccess in brecding suwe lambs provided they were fed Lo aain
approximately 10 kg bodyweight from weaning at 4 manths  tn
lambing at 12 months ol age. Weler  good  management ,
rebreeding within 40 to A0 dayo poct pavtum in the breeding

geason in temperale arcas (Hunter, 1242), or throughoot Ehe



year in the Eropice (Dxinowo: and fkpe, 1985) is possible,
This will increase 1ifet ime performance .

It t2 now clear Lhat early breeding has no detrimental
effect= under good management and adeaquate nutrition. From
reparks, early breeding enhances sibseqient fertility and the
over-all 1ife-time productivity (Bowstead, 1930; Spencer et
al., 1942). rfwes hred as ewe lampbhe  tepd to he yeliable
breeders, make Letter mothers and have fewer lambing troonhiles

at the yearling stage (Apps, 1992 Boaz, 19240).

H. Reproductive Ffficiency: A fertile animal is one that

produces viable offspring reaularly. A number of reports
have been made on the rveprodoct ive  performance of  the
indigenous Nigerian hreecds., Mg at Firvrar  parturition is
between 14 and 18 months (Orji et al., 1974 Molokwu and
Tgonn, 19278; Adu et al., 1995). The average parturition
interval i 250 days aml post partum  interval ta first
pestrus in Yankasa sheep (9 24.7 days (Osinowo and  Ekpe,
1985 ). Post-partum  intervale tn concept ion { rebreeding
interval ) ia 425 days in Yankasa sheep (Osinowo  and Ekpe,
1985) and 40.9 days in Wect African Dwarf <sheep (Chiboka,
1984 ). Prewcaning growth rates apto 14 weeks nf age averaoed
1092 grsday for Desert Sudancss sheep (Suleiman et al., 1985).
These reports confirm the potontial for two parturitions in a
year for those breeds studied, The lower rvelative agrowlh

rate, Teed eofficiency and carcass characteristics of  the



indigenous breeds comparod o the tempiorate ones, is probahly
as a vesult of poorey hushardtry and lack of gepetic select ion
(Nsinown and Abubakar, 1902).

High beody weight has & beneficial effect on t he
reproduct ive performance ol ewed . Higher noambers lambing aned
numbers born are obtained with ewe lambs that are of greater
weight and higher age at mal ing. and efficiency can  he
improved by vsing crossbred swe lambs rather  than  purebired
lambs (Spencer 2L al., 192425 Foax et al., 192645 Dyrmundsson,
1973a ).

Same of the problems of ‘hreeding Ineses in the sewe lambs
include dystocia ( generons: feeding of dam during the late
pregnancy could result in large singles being born), low
birth weights and poor viahility of lambs (Dyrmundsson,
1973a). However , loceea could be minimised through the
quality and quantity of Fesd and time of feeding during
gestation and the overall health status of the dam at  thie
time. Guerra & al. (19721) hawe reportied that small  body
size will dmpose a low ceiling on  reproductive  performance

when plane of nutriton = hiagh,

1. Fertility oand Selection for  Improved Reproduct jyue
Efficiency

The number of lambs reared per owe mated has a  mar ko
effect on the biologica! and economic efficiency of shesp

production syactems. This is largely determined by the number



of liwvie 1Tambs born. Yarintion in litkter size is  influcnced
by both genetic anw! environment :] factors and intevraction
between them (Haresign, 120%). Nuvulation and prenatal
survival rates contribute moch more to variation amd <ire
than does Fertillzation rate in cattle, sheep and pigs
(Hanrahan, 1992). Moasures of agrowth, particalarly hiocly
weight at the yearling otage, appear mostly Lo he positively
correlated genetically with lambs born per ewe mated and per
ewe lambing, +0.484+0.18 (Alkins, 1204). It implivs that the
number of lambs bicrn per cwe malted is a coombination of the
ability to roproduces {Fertility) and litter size
(prolificacy). Aae or parity of the cwe does not appear (o
have a cclear cut effect on Lthe magnitide of  the genetinc
correlation (Chang and Rae, 19773 Forest and Richard, 1974).
Even when this exists, the relatively large ctandard error of
the estimates would mask any Lrue effect., However , lower
estimates of genetic correlations of 0.37 and 0.17 have hoeen
reported between lifetime litter size and post- and
preweaning  hody weight=s respectively . Bul for  hogget hody
weight there is high genetic correlation of 0,59 (alkins,
1904).

Selection is a process in which certain individuals in a
population are preferred to others for breeding purposes. It
is a differential reprocuction in which some memhers of the
population are  allowsd to  reproduce more  than others.,

Animals could be =selected, For Inctance an the hasis of their



ecarly and general reprodoct ive efficiconciea. Fertility iz of
low heritability and genetlic improvement based on direct
selection will be relatively low. But indirect selection
bazsed on the characters of the animal will he adequate.

For progeny testing, if survival ic ensurecd, ewe lambo
could be veed in breeding programmes to shorten the interva)
between generations. This will speed-up genetic improvement .
For instance, if rams are progeny tested for traite like
prolificacy and mothering ability, the rveduced generalion
interval and the contequent accelerated genetic improvement
will provide a first-hand information on the Lest rame at  a

considerably earlicr age (Chang and Rae, 1972).
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Trait Breed Valie Referince
Birth Wwarns 2.03
weight ( ka) (1.0-2.75) Orji, 19764,
1:72C1.0-2.29 O=inowo and
nbubakar , 1980,
1.5 2.18 Hill, 1940
Yankasza 3. 95 Ferguson, 1944
2902 . 53.1 1 Dsinowa and
fnbubakar , 19092,
Uda 2.2(3.4-3.2) :
Balami 3.3(3.1-3.56) Nz inowo and
nbubakar, 1990,
Weight at WaDs 28080 . 4-2.19)
3 mths. Yankasa 10,209 .6-10.9) Nainowo and
(kg) Udda 16.9 Abubakar, 1988,
Balami 20.1 _
weight at  WADS 18.9(18.9-12.7)
12 mths. Yankasa 27.9 Nsinowo and
(kg) Uda 29.9 Abubakar, 1988.
Balami 33.5
Weight at WADS 32.0 orji, 1974
maturity (kg)
Yankasa 67248 Fergusnon, 19464.
Age at 1st WwaDS 247 .20(172-378) Or-3i and
Steinbach, 19800 .
Nestrus (day:)
298 198-247 ) 0sinowo and
Abubakar, 19820,
Yankasa  241.50 njo et al, 1981
240( 228-242 ) Nsinowo andl
nbubakar, 1988.
Udda ans .00 Nnjo et al, 1981
298( 290-2304 ) 0= i nowo andd
Abubakar , 1988.
Liveweight at uwaADS 1 3 Dsinowo and
1st Destrus Yankasa 19.4 nbubakar, 1989.
Length of WwADS 18.5(7-27) Orji and
Oestrus (days) Steinbach, 19792.
Yankasa 14.60 Tgono et al,
1982.
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Duration of
Nestrus (hrs)

Duration of
pregnancy’
(days)

Age at 1st

parturition
(days)

Litter size

Ueaning rate,
2

Lambing
interval
(days)

Multiple
birth, %

Yankasa

WAaDS

wANS

Yarkasa
Ucda
Ralami
WAaNS

Yanka=a
WADS
Yankasa
Uda

Balami

WADS

Yankaan

47 .04( 12-132)

24-33 .6

147 .4( 142 153)

157(140-149)
152(147-157)
151

424 .9 MN0-492)
513( 4725 -438)

1.24(1.01-1.50)

1.401-3)
1.721(1.23-1486 )
1.291.27~1.31)
1.22

an( £5-A2)
79

AR 224224
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1.4, SEXUAL DEVEL OPMENT TN RAMS:

A The Male Reproductive Syatem: The male reproductive or

genital organs of the sheep is essentially of the same basic
components with that of other domestic animals which are the
external  and  dnternal genitalia. The external genitalia
comprises of paired testes, epididymis enclosed in a scrotum
and the penis, THe internal genitalia is madeup of the wvas
deferens and the accessory cox glands.

a, The Gaopads: These are the two testes which are
regponsible for the production of male germ cells  and male
sex steroid hormones. They wvary in shape, <ize and location
from species to species, hut the essential structure iz the

same (Frandson, 1291),

b. ididymis: an enlongated tube closely apposed to the
testis. The tube s very tortuous and is made up of the
head, hody and tail, The epididymis serves as a place for
spermiatozoa to malure prior to the time they are expelled by

ejaculation (randson, 1981 ).

c. Scrotum: This is a cutanrous (skin) sac that conforms in
size, shape and location to the tectes it contains. The
scrotal skin is thin, pliable and relatively hairless
(Frandson, 1981). The scrotum gives the condition with which
spermatogenesis could ocour . The temperature is usually 2o

to 82 € belaow the abdominal temperature.



k- pDuctus Deferens: This is the straight muscalar  tube

which 4t the time of ejaculation propelse spermataozoa from the

epididymis into the urethra (Frandson, 19891).

e. Accessory Sex Glands:  These are the vesicular gland,
prostrate qgland, ampilla and bulbo-urethral qgland. They
provide fluid vehicle for nourishment and transportation of

spermatozoa throuah the tract (Ham, 194%5).

f. Penis: The male organ of copulation. It is made up of
three parto; rvoot (the part attached to the pelvie bone);
body (the main portion of the penis); and glans penis (the
modified Free end). In bulls, rams and boars, the shape of

the penis is siamoid (Frandsan, 1981).

g. Secondary Sexual Characteristics: Male secondary sexual

characteristics depend on the presence of adequate amount of
testosterone in t he borly . Characteristics common !y
associated with masculinity are massive head and shoulders in
bulls, development of crest in stallions, horns in some
breeds of rams and tusks in boare (Frandson, 1981). Also, in
all species, there is little or no development of the mammary

gland (Frandson, 1781).

h. atr an: Castration is the removal of the teastes of



the male, although technically it can apply to spaying or
removal of the ovaries of the female as well (Frandson,
1981). Castration of males al prepubertal slage results in
failure to develop cecondary sexual characteristice,
accumulation of body fat, appearance of general neutral
sexual condition, and the absence of libido (Emmens, 1949).
Castrat ion could be bilateral or unilateral. Bilateral
castrat ion miaqht depress growth  rate but unilateral
castration has little or no effect on body growth rate
because of compensatary growth in the other testis (Dutt ot
al., 1968: Renfro and Dutt, 1970). When castrates are
injected with exngenous testosternne, they exhibited the
complete male courtship pattern, excepting to intromission
and ejaculation (Banks, 1944). MWiggins and Terrill (1953)
found that penile development in ram lambs was arrested by
castration and by the administration of the synthetic
oestrogen, dienestrol, TInjections of testosterone tended to
advance penile development in entire ram lambs, but only

alightly.

B. PRENATAL DEVEL OPMENT ; Muring embryonic development in

mammale, the gonads of the embryn differentiate into testes
after the migration of the primordial germ cells into the
gonadal ridge (Ashdown and Hancock, 197%; Nalbandov, 1974).
The primordial germ cells migrate from the yolk sac  endoderm

to the developing teates during the Sth week of gestation.



They are then incorporated into the sex cords. Flnally, they
differentiate into cells that later give rigse to the gametes
( Abdel -Raouf, 1960; Ham, 1945).

The differentiation of the primordial mammalian gonad
into a testis or ovary iz influenced by both genpetic and
other factors. Their differentiation is determined at the
time of fertilization and it requires the *ygenetic sex*. 0n
the other hand, the "gonadal sex" influences and rvegulates
the differentiation of the ‘“*body sex® (Somatic Sx )
(Wasternberqg, 1980 ). Also, the secretion of androgens
influences the differentiation of Lhe male sex organs. When
these hormones are abaent, the mullerian ducts and the
urogenital sinus develop into Ffemale sex organs. The
regression of the mullerian ducts seems to be induced by the
testes (Josso et al., 1977).

The differentiation of the cey oragans in sheep commences
at  about the 35th day of conceptinn (Terrill, 1974). iR
this, the primordial germ cells fFirst become the gonocytes of
the ram testes and eventually turn inte spermatogonia from
which spermatozoa  are derived thraough the process of

spermatogenesis (Ham, 194%).

C  POSINATAL DEVELOPMENT

a. The Testes: In ramz and bulle, the testes enter the

scrotum half way through foetal life (Ashdown and Hancock,



19759 This means that the testes are already descended at
birth (Terrill, 1974). Aafter hirth, the components of the
reproduct ive tract undergo differentiation and grow in size
in relation ta overall body weight (Abde)l Raouf, 1940). eyt
there is no simultapeous atbtainment of Functional competence
by all components of the reproductive system,

In goate, the growth of the testes from birth to 20 days
is independent of birth-weight and takes place at a definite
and uniform rate (Yao and Eaton, 1954). After 90 days of
age, itz growth iz well correlated with bhirth weight until
120 days of age. Thereéafter, the correlation ceases to exist
(Yac and Eaton, 1954). The growth of the aeminiferoun
tubules is closely related to Lthe weight of the testis rather
than ta the age of the animal (Yan and Eaton, 1954).
Spermatozoa appeared in the seminiferous tubules at the age
aof 92 days in male goats and the entire process of
spermatogenesis takes approximately 22 days (Yao and Eaton,
1954 ). In the indigenome Yankasa rams, the seminiferous
tubules at 1.2 weeks as is normal were small in diameter
(32.3u), had no lumen and contained a single layer of sertoli
cells. There was a 4-fold increase in tubular diameter
between 1.2 and 12.? weeks of age with formation of lumen and

oneet of spermatogenesis (Neinown et al., 198%5a).

b. Formation of Spermatozon: Spermatozoa are formed in the

testes through o process known as  spermatogenesis. After



Formation, they undergn further maturation in the epididrmis
where they arc stored until ejaculation takes place (Johnson
et al., 1970). The process involves cell division and
di fferentiation. During thiz time, the number of chromozomes
is halved and both nuclear and cytoplasmic contents of the

cell are reorganised (Bichop and Walton, 19240).

o fF Hormonal Rixcuiirements for Spermatogenesis: The

gonadotroping are concerned either direct)ly or indirectly
with the maintenance of the seminiferous epithelium and
production of spermatozoa. Testosterone has bLeen shown to
partially maintain spermatogenesis, provided the germinal
epithelium is intact (White, 1974). 1t appears that the
formation of Type A spermatogonia requires testosterone  but
development through the pachytene primary stage can occur
without hormones . The division of pachytene spermatocyte ta
form a secondary spermatocyle again requires testosterone but
the final stage of the metamorphnsizc of spermatid to  sperm

requires FSH (White, 1974).

D. PUBERTY /"’EEL/’T;I. Rijﬂrg\
' \AﬂMﬂ ma}fﬂ L L1t

Puberty has been defined as the age or time

a.
at which the genital organs  become functional and
reproduction may occur ( Roberts, 19271). In the male it has
been defined as the age at which the ejaculate First contains

a minimum of 50 million spermatozoa with at least 10%



motility (Barber and Almauist, 1975; nNyedipe et al., 1981).
It has also been defined ac the age at  which sperm cells
first appeared in ejaculate (Marire, 1984). However, it will
be more appropriate ta define puberty as the age and  body
weight when males are capable of copulating and producing
sperm.

b. Appearance of Spermatozoa in Ejaculates: Spermatozoca are
present  in semini ferous tubules and cauda epididymis at 14
weeks 1in rams and 32 weeks in cattle. The ram ejaculate
contains spermatozoa at 170 weeks of age (Abdel Raouf, 1964 ).
However, in the indigenous Yankasa rams, spermatozoa  were
first found in the ductus deferena and ampul lag of 2 out of 3
rams at 246.9 weeks and in all rams by 30.8 weeks (Osinowo et
al., 1985h). Therefore, the age at puberty in the Yankasa

breed is about 30.2 weeks.

. Endocrinology of Puberty: Pituitary gonadotropins govern

the physiology of puberty. The bioeffects of LH and FSH
appear to be limited to the stimulation of wvarious
physiclogic processes within the gonads (Niswender et al.,
1974 ). LH stimulates testosterone secretion  from the
interetitial cells of the testis. Testosterone promotes the
development and functioning of the accessory sex glands and
the secondary sex characterictics (Ashdown and Hancock, 1975;
Frandson, 1981 ). The Sesx hormones alsn regulate

spermatogenesie  and sexual behaviour (White, 1974 and



Nalbandov, 1974).

E. TFACTORS AFFECTING SrXUAL DEUFI OPMENT TN RAMS

AL Genetics (Breeds): Age at sexual maturity in  sheep

varies from breed to breed (Terrill, 1974). The rate af
testicular deve lopmen!. was found to be higher for
faster-growing hreerls like Hampshire andl lowey for
slow-growing breeds like Merino (Chang and Rae, 1970), In
the indigennus breeds there are breed differences in  Lhe
attainment of puberty (Orji,1976; Dsinown et al., 1985b) and
rangee between 4 and 12 months of age.

b. Age In bulls, age and testicular development have o
curvilinear relationship (Coulter and Foote, 19765 Osinown et
al., 1981). In vram=, a5 the age increases, there is a
general increase in test icular weight and mean
cross—sertional area of the seminiferous tubules (Watson et
al., 1956). But after puberty, in bulls, further testicular
development is very olow (Almaquist et al., 1978). Holstein
dairy bulls were found to ryveach their maximum scrotal
circumference in 5 to &4 years (Hahn et al., 12692), after
which the size was relatively stahle. Also, the testicular
consistency was high in young bulls, decreasing as the animal
grew, and remaining relatively constant in mature bulls
(Coulter et al., 1979).

In the Red Sokoto bucks, spermatogenesis commenced by 20



days in one out of three bucks which had the highest body
weight (8.4 kg) and testicular weight (21.3 g) within its age
group. But by 120 days however spermatozoa were found in the
caput, corpus and cauda epididymides of all bucks (Marire,
1986 ). It has been reported that ram ejaculate contains
spermatozna at 18 werks of age (Abdel-Raouf, 1944) . In the
indigenous Yankasa rams, spermatozoa were First found in the
ductus deferens and ampullae of 2 out of 3 rams at 26.79 weeks

and in all rams 28.8 weeks (Duinowo et al., 1905).

cs Nutrition: Under nutrition delays growth and puberty in
rams, boars, stallions and bulls by many months (Foote and
Trimberger, 1248: Leathem, 1975). With normal nutritional
level, puberty occurs when body weight reaches 40% of the
adult body weight in sheep and 45% in cattle (Thibault and
Levasseur, 1974). Nnver feeding accelerates growth, hody
weight at the time of puberty is higher than normal, and the
animal reaches maturity at a younger age. 0On the other hand,
underfeeding delaye puherty and body weight does not  reach
that of normal-fed animals (Thibault and Levasseur, 1274).
Lambs reared on a high plane of nutrition reach puberty
earlier than those on low plane (Ward, 19280).

In rame, testicular size which is highly correlated with
spermatogenic activity, ryespondc to nutrition, and sperm
product ion can be increased by “flushing™ with high protein

supplement for aboul 9 weeks bhefore mating starts (Pryor,



1980). Yitamin A defiriency was found to retarid testes
development in cat and ram (Leathem, 1975) and if combined
with protein deficiency, leads to testicular malformat ion and
aspermia (Baraonps et al ., 1949).

The number of motile spermatozoa in the ejaculate nof
underfed animals was found to be S0% lower than normal, if
the underfeeding was prepubertal (Flipse and Almquist, 1941).
Low protein intake would produce more adverse effects on

immature animals than on mature ones (Leathem, 1975).

d. Body weight: Body weight has been found to he related to

testicular traits in animale (Coulter and Foote, 1979;
Nsinown, 1979; Osinowo et al., 1981), It has been found that
testicular weight iz more closely related ta hody weight than
age. An increase in body weight from 23-27 kg in rams leads
toa a great increase in Lthe cross-sectional area of the
seminiferous tubnles (Watson et al., 19546). Terrill (1974)
reported that sexual development in ram lambs (s more closely
related to bhody wieight than age. A curvilinear relationship

was obtained between scrota!l circumference and body weight in

rams (Watson et al., 1954).

. Hormonal Cffects: The sex differentiation of the male

sex ovrgans is uvunder the influence of the csecretion of
androgen. If these testicular hormones are absent, the

mullerian ducts and Lhe urogenital sinus develop into  female



Sex organs. But if they are precent, the wolffian ducts and
the wurogenital sinus develop into male sex organs (Josso ot
al., 1977).

The proliferation of gonocytee is stimulated by the
pituitary agonadotropin. The gonadotroplc releasing hormomes
from the hypothalamus stimulates the anterior pituitary to
release luteinizing hormone (LH) and Follicle stimulating
hormone (FSH) (White, 19274). LH stimulates leydig cells tao
produce testosteronz which in turn stimulates the germinal
cells and maintaine srermatogenecic (Gemzell and Roooe,
1946 ). Androgen also helps in the deve lopment andd
maintenance of the accessory sex 9glanda, stimulation of

sexual behaviour and spermatogenesis (White, 1974).

i Disease: fpididymitis has been reported as one of the
diseases affecting testicular development . The resultant
effect might be testicular degeneration, which is the most
frequent cause of infertility in rams and bulls (Smith et
al., 1970).

Orchitis is another disease which may lead to
degeneration of the testes, It is usually due  to
hematogenous metastasis of infection, and less frequently
through the spread of infection Ffrom the genito-urinary
passages ( Jubb and Kennedy, 19270).

In rams, epididymitis produced by Actonobacillus seminus

delays testicular development and results in a decrease in



semen quality and rauantity (Smith et al., 1970). Also,
testicular hypoplasia affects testicular development but  may
not he ohserved unt il after puberty (Jubb and Kennedy, 1970).
Some testicular dizordera such as cryptorchidism and
test icular hypoplasia have been reported to be of genetlic
origin (Rizhop, 197?.). Depending an duration and severity of
infectiun, the function of the testes will by adversely

affected by many of the infectious agents that may interfere

with the general well-being of the animal .,

q. Light and Temperature: Daylight and temperature may

influence the sexual performance of rams under natural or
controlled experimental conditions. There were seasonal
variationz in both the procduction and quality of ram semen,
as well as in the desire to mate (Dymundsson, 1273b). It has
been found that a decline in ram Fertility was associated
with high atmogpheric temperature (Lodge and Salisbury, 1970;
Moule, 19270; Van Demark and Free, 12720). Studies by Dsinowo
et al. (1987) reported higher quality for ram ejaculates
col lected during the wet season than those collected during
the dry season. However, the observed ceasonal differences

dn not  appear severe enough as to prevent all  year round

breeding.



F.  SEXUAL BEHAVITHIR TN RAM | AMBS

At an early age, ram lambs may altempt mounting other
lambs or even, eues ., Thi= behaviour (2 termed “play
activity” (Scott, 19245). In ram lambs, there is both hetero
and homosexual activity sometime befare the attainment of
puberty (Dyrmundsson, 1973b ). For Clun Forest rames,
physiological pubherty was attained at approximately 45% «of
adult body weight, while completed matings were  achieved
First at approximatley 40 50% of adult body we fght
(Dyrmundsson, 1973b). This implies that physiclogical puberty
normally precedes complete mating abjility; thus, the two arse
not synonymous in the ram lambs,

Homosexual activity is common among the rams and this
might interfere with the eatabhlicshment of normal heterosexual
mating behaviour, especially for rams reared in large groups
of males (Banks, 19445 Hulet, 1946: Pretorius, 1947). Such
rams will exhibit wvarying degrees of libido ranging from
lack of heterosexual interest to intense mounting activity
leading to successful matings taking place (Dyrmundsson  and
Lees, 1972).

on sexual behaviour dominance, mature rams are normally

dominant over young rams (Hulet et al., 1242).

G. ESTIMATION OF TCSTICULAR SIZE

Testicular weight provides an accurate estimate of the

sperm reserve of the teastes (Coulter and Foote, 1979). Since






Table 2. SOME _PERFORMANCE CUARACTCRISTICS OF  INDIGENOUS
PRECDS OF RAMS
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Trait Broed Walae Reference
Age at puberty ND% 105 days Aire, 19732
NDS 20-24 weeks orji, 1974
Yankasa 8.8 weeks O=sinown et al,
1985h .
Body wt. at NOS 1N-13 kqg Orji, 1974.
ruberty
Mature testis NDS 154 .42 g Ny ji and
weight Steinbach, 12800
Yankasa 193.23 g Dauchy, 19871 .
Ejaculate val. WAD 0.73 ml Chiboka, 1980
Yankasa (AV) N.50 ml Neinown et al,
1982
Yankasa (CC)  0.92% Dandu et al
(0.20-3.20) ml 1983
Yankasa (CE) 1.25(0.50-5.0) ml [hetukumere,
1979.
Semen pH wab 7 2 Chiboka, 1980
Yankaza F Deinowo et al,
1982.
Testicular Yankasa 12.33(2.19-14.79) Daudu, 1981
sSperm reserve X10%
Estimated daily
sperm production Yankasza ?.4 x 107 Daudu, 1981
rate
Spermatocyto-
genesis Yankasa 14 weeks Nsinown, 1990
Spermiogenesis Yankasa 2? weeks "
Spermatozoa

in testis Yankasa 392 weeks O=inowa, 1990
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Preput ial-
separat ion

Live wt. at
1.2 yrs

SC at 1.4-
bag:-

Cjaculate vol .,

at 1.4 yrs

Total sperm/
rjaculate
at 1.4 yre.

- e ow s

Breed

Yankaza

Yankasa

Yankaaa

Yankasa

Yankasa

Lalue

29 weeks

22.8 kg

Joontd.s From previous page
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Reference

Osinown, 1970

Osinowo et al,
1‘ 989 -



MATERIAILS A ND M

A EXPERIMENTAL SITE: The investigation on the effecte of

feeding level and rearing methad on sexual development  in
Yankasa sheep was carried out at the Small Ruminant Research
Programme Experimental Unit, National Animal Product i cn
Research Institute (NAPRT ), Ahmadu Bello tUniversity, Shika,
Zaria, from December 19899 to March 1990, Shika is sitvated
in the Northern Guinea Savanna Zone, Latitude 112 12N and
Longitude 7o 33°C. The altitude of the area iz 410 m with
mean annual rainfall of 1092 mm, Ffalling hetween April and
Dctober. Mean temperature ranges from 27.4 oC in August at
the peak of the rainy seacon to 35.2 oC in April (Smith andd

Gunn, 1981; Osinawa and Fkpe, 1985).

B. EXPERIMENTAL DESIGN: The experiment was carried out in a
3x3 Ffactorial design which gave rizge to 2 treatments. Fach
treatment was replicated 4 times with treatments 4, S and &
repeated.

Seventy-two  lambs made up of 26 ewe lambs and 36 ram
lambs were uzed for the study. Animals were got from the
Sheep Breedina Project of the Small Ruminant Research
Programme and were transferred to the Fxperimental Unit aof

the Programme. Majgarity of the animals were horn between

Tune and July 1989, /TI%%*:“*W'“ few outliers which were
g il
N e



either born before June or in August . The mean (+ S.E.M.)
age and weight of animals at the heginning of the experiment
was 145.3+17.70 days and 10.1+0.50 ka, respect ively.
Selection of animals fur the experiment wase baged principally
on weight and to a eertain extent, age of the animals.

In the experiment, animals were grouped into 2: females
alone, mixture of males and females, and males alone in a
randomiced 3x32 factorial desian. Each group was assigned to
3 diffFerent feeding levels with 4 animals in each level. The
feeding levels were low (409/kgi-7%), medium ( S0g/kgW-2%) arc!
high (4A0g/kguw-7%), Ffor concentrate fFeed, but hay (Gamba
grass) was given at 2% body weight to all treatments. The low
level was based on 3% body weight which was the feeding
standard used for concentrates at the Cxperimental Unit. This
was then increased by 10 and 20 grams to get the medium and
high levels of feeding, respectively. Concentrate feed uwas
given in the morning hours (between B.00 and 9.00 hours) and
hay in the afternoon (between 12.00 and 13.00 houre )

daily .Water was supplied ad lihitum.



Tahle 3: Experimental Design

—— - ———————— T —— ————— o — T — T —— — i —————

Feeding Rear ing No. of
level Mest hod animals
1 1 &
2 ! &
3 1 4
1 2 &
2 = &
a > &
1 2 ')
2 3 &
3 3 &
1 3 &
2 4) &
3 a &
Feeding level: 1 = low (40g9/kgl-79); 2 = mecium
(S0g/kgW-?%); 2 = high (409/kgl-75),

Rearing: 1 = males alone; 2 = females alone; 3 = mixture.

met hod



D. NUTRITION: The concentrate feed was formulated to give
16% C.P. This consisted of 43.89% cotton seed cake, 54.04%
majze, 0.5% Bone meal, D.5% common salt and 0.259%
vitamin/mineral premix. 71t was fed at the rate of 40, S0 and
509/kgw -7S  far low, medium and high levels, regpect jvely .,
This was adjusted every 10 days to account for changes in
body weight , Hay which was made of Gamba grass,  Andropogon
Qaxanus, was fed at the rate of 2% of the hody weight to A1)
graups  and adjusted every 10 days as abioves | Proximate and
arass energy analysis were carried out far both concentrate

and hay (Gamba grass, Tahle 2).

Table 4: Proximate and aross eneray analysie of experimenta!

fFeer
Compopents %CP %EE  %CF ¥Ash DM GE( kcal /gpM
Concen-
trate: 18.0 6.94 13,33 3.44 94.3% 4.45%5
Hay 7.13 2.29 31.72 7.72 94.04 4.24

S e S — T S o i s S . g e e e o

E. HEALTH MANAGEMENT : Animals were dewormed and sprayed

with acaricide after &5 days on the exper iment . They were
sprayed again with acaricide when they were 3 monthe old on
the study. Cases of diarrhoea were treated with either lvax

or Terramycin LA, depending on the causes of diarrhoea. Thi=



was under the full supervision of the Health Management 1nit

af the Small Ruminant Reararch Programme .

F. XPERTMENTAL SURES

a. Body Measurement: Rody measurements taken included body
weight and scrotal circumference . Measurements were made
every 10 days from the start of the experiment through the 4
months duration. Scrotal circumference was taken at the
widest diameter wusinag a Flexible tape. Weight gain on
experiment was obtained by substracting initial weight from
the final weight. To deduce the average daily gain (ADG),

weight gain was divided by the number of days on experiment.

h. iv £¢ ions: Daily observations were
made on all animals for either homosexual or hetercsexual
activities. For the males, further oheervation were macde of
nudging, sniffing and flehmen reaction . These observatinons
were followed up for at least S occasions ta confirm evidence
of sexual activity in such individuals. During the
ohservation the scoring was 1 for any animal that was

sexually active and ? for any that was not sexually active.

(o3 Preputial “Swab Fxamination: Swabs wetted in normal

seline were taken From the prepuce of all ram lambs  apd

emears made on glase =lides with cover =lips and viewed under



a phase-contrast {phase 77£4492) microscope with magnification
of X40 ( Swift Inatrument International, S.A. No. 774950) to
check for presence of cporm cells, Thies wasn done on weekly
basie (Mondays). Rams with omears containing sperm cells
were  excluded From subsequent examinal ions., “uch animals
were then weighed, scrotal civcumference taken and their ages
recorded.

' 8 Blood Sample Collection and Storage: Rlood samples were
collected every Tuesday and Friday by Jjugular vein puncture
with 10 m]l syringes with needles. Six ml of Blood was  drawn
on each occasion into evacuated glass tubes with caps.
Samples were then transferved at the end of collection to the
refrigerator and left over-night to coagulate, SeYrum  Was
then collected and =tored at 20 °C until analysed for
progesterane. Blood =ampling commenced on the 18th day of
the experiment and wac done between 7.20 and 10.00 hours on

each day for callection.

e. Radio-immunoassay (RIA): The serum samples were analysed

for progesterone with the aid of the new  FAD/TAEA
progesterone RIA Kit. The serum samples were allowed to thaw
at room temperature

The essential part of Lthe new progesterone RIA kit is
the test tubes which are coated with the antibody. The
radio-immunoassay method depends on the competition between

progesterone in the cerum sample and the 125T1-Labelled



progesterone-specifin  antibody immohilized on the internal

wall of the lower part af the test tubes, The proportion of

the

1251 -Labellied progesterone bound Lo the antibody i

inversely related to the concentration aof the progecteranc

present in the serum .

Pr

1.

3.

edure

The standard curve, quality contrnl and sample tubtes were

labbelled. Normal plastic tubes were used for tota!
counts, and 2 coated tubes per standard curve point and

auality contrnl were used alan.

100 @l of the standards, quality contreols and samples
were pipetted into the bottom of the correspondingly

lebelled tubes. The serum stands were used.

1 ml of 128 -progesterane was adoded to each tube within 5

minutes of adding the cerum or standards and vortexed.
These were then  incubated  for 4 hours at
room temperature or left cavernight .

The tubes were decanted (except the first two control
tubes ) vigorously and allowed to drain. The tubes were
then stricken sharply on adsorbent paper tn shake off

residual dropletas.

The radicactivity of the tubes were counted for 1 minute

in a gamma counter (NE 1412 Turho, Nuclear Enterprises



Ltd., Sighthill, Fdinburg, FH 11 4BY Scotland). All  the
calculations were done automatically by the gamma counter
together with the standard curve. Also, determination of
the praogesterone concentration of unknown samples were
automatically done by the counter.

f. Gtatictical Analysic: Least squares analysis (Wilkinson,

1988) of variance wags done for all parameters considered
except sexual activity which utilized chi square test. Leas!
aauares analysis was carried out in view of uneaual  sample
sizes/treatment or unbalanced nature of the degign. Initial
weight of the animals had great influence on growth rate
during the experiment and was therefore treated as covariate

in the analysis.



cHaAaPTER 2

RESUL TS AN D DISCUSSTON

3.1. RESULTS:

A. CROWTH RATE: The growth rates of the Yankasa sheep 1in
this study showed that the overall average daily gain wa=e
77.843.00 g/day (Table 5 ). The age and hody weight at  the
end of the experiment averaged 264.1413.46 daye and 19,251 .9
kg, respectively.,

Least squares analysis of variance for ADG  {(Tahle &)
indicated that Ferding level and rearing methaod significantly
influenced average daily aain  (P¢w.o01 and P¢0.01
respectively). Figures 1 and 2 indicated that as feeding
level increases, there is g corresponding increase in live
weight gain. While Figures 3 2 4, showed that males gairod
faster (87.4 qg/day) thn fFemales (45.5 aszday ). The mixed
groups gained 75.2 qsday. nleo, animals on the high feeding
level gained highest (89.0 gsday ), followed by those on the
medium level (77.9 o/day ). Animals on the low level gained

least (44.8 gsday).



Table S: Least squares means For average daily gain (g/d) on

experiment in Yankasa lamhs

Factor L esia ] Means+SEM( g/d)

Feeding level Low 66 1145 .49
mescivim 77 .815.570
hiah 89.0+5.62°

Rear ing method male« 87.4)7.90°
females 4£5.543.55=
mixture 75.2+4 789

Dverall mean 77 .833.0D

abodesybhelasses with the same superscript are statistically

the same; otherwise they are different from each other.

Table 4: Summary of analysis of variance for the effects of
feeding level and rearing method on average daily gain in
Yankasa sheep

Source DF MS

Initial weight* 1 11074 . 149%%n
Feeding level » 4109 ,801 wxux
Rearing met hod 2 2419.152n%=
Error 60 459 .315

PLO.0O1; »¥xx = P<¢0.00}Y

*Initial weight was used ac a covariate.
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B. SEXUAL ACTIVITY: The results nn the effects of =ex,

feeding level and rearing method on cexual  activity are
summarised in Table 7. Sex of the animal greatly influenced
sexual activity in Yankasa lambs (X° - 35%.1; d.f = 13
P¢.001) while feeding level had no significant effect (X2 -
0.032y d.f. = 27 H0O.N5). Rearing method significantly
influenced sexual activity in Yankasa lambs (X2 = 11 .70; o _F,
= 2; PWOW.01). Tuenty-nine out of sixty - six animals used for
the analysiz were sexually active and out of this number an!,
3 were females. The males were sexually more active (24 out
of 32) than fFemales (3 out af 34). Males in the mixed group

were slightly sexually more active (13 out of 15) than males

in the sole group (13 out of 17).

C. PROGESTERONE CONCENTRATIONS IN EWE LAMBS: Least squares

analysis of variance (Table 92) showed that feeding level had
a wvery highly significant (P«. 0N ) effect on  progesterone
concentrations, with the concentrations Tor low, medium and
high levels as 0.4330.0%, 0.7240.0% and 0,.5%440.04 ng/m),
respectively (Table 8). Although rearing method had no
gignificant (P 0.05) effect on progesterone concentrations,
mixed rearing showed comparatively higher (0.4140.04 ng/ml)
concentrat ions than females alone (0.5640.04 ngsml ).
Progesterone cancentrations in the Yankasa ewe lambs was
N.5740.04 ng/ml. Generally, proaoesteraone  concentrations,

irrespective of feeding level and rearing method, decreaser!



with increase in the sampling dat (Figure 5). This implies
probably that weason of the year  might  have influenced

progesterone concentrations in Yankasa shesp .,

Table 7: The effects of sex, feeding level and rearing methood

on sexual aclivity in Yankasa lamhis ,

Factor Level aActive Inactive Taotal - .
Sex malen 25 4 32 [x2=3S5.1, df=1,
females 3 a1 34 P(W0.001]
Total ey Az L&
Feed.Lev. low 9 12 21
meddinm 10 12 22 [PeE=p.n3, df=2, §
high 10 13 23 PY0D.05) n
N
Total 29 37 b N
Rear .Meth.males 13 4 17
females 3 173 16 [X2=11.70, df=2,
mixture 13 20 23 P<¢@w.01)]

Total 29 37 L




Table 8: Least souares means of progesterone concentrations

in Yanka=a ewe lambhs

- Means+ s.e.m. (ng/ml)

Factor

Feeding level:

low 0.4310.0%5a
medium 0.73:0.05>
high 0.5640.04b

Rear ing methocd:
females alone 0.5340.04¢
mix. of males&females 0.4140 .04

Dverall mean N _S7:0.04

a.b.cTreatments with different superscripts are statistically

di fferent , otherwiue they are the same,
Table 9: Summary of analysis of variance Ffor effects of

feeding level and rearing method on progesterone

concentrations in Yankasa ewe lambs

Source or_____ _MS
Feeding level 2 7.27%nn
Rear ina met hod 1 1.8oN8
Error 274 Q.62

XX¥= P(0.001; NS= P} 0.05

D. CHANGES IN SCROTAL CIRCUMIERENCE TN RAM LAMBS: Table 10
shows the least squares means for changes in serotal
circumference in Yankasa ram lambs. The mean change in

scrotal circumferenc was 11.810.04 cm. Least squares analysis
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nf variance (Tahle 11} showed no significant (PX0.05) effect
of feeding level and rearing method on changes in scrotal
circumference. However, Figures 4 and 7 indicated that there
is a corresponding increase in acrotal cirvcumference with
increase in feeding level . Also, a higher change was ohseruved

(Figure 2) for mixed rearing than for males alone.,

Table 10: Least sauares means for changes in serotal

circumference in Yankasa rom lambs

Factor Meanst s.e.m. (om)
Feeding lev.: low 2.92+1.112
medium 12.911.03»
high 12.411.198
Rear . meth.: males alone 11.040.992
mix. of mal.&% Fem. 17.5t0 858
Qverall mean _11.8+40.04

aTreatments with the same superscript are not statistically
di fFferent .
Table 11: <Summary of analycis of variance for the effects of

feeding level and rearing method on changes in  scrotal

gcircumference
Squrce DF MS
Feeding level 2 o4 ISNS
Rear ing methord 1 10 .34NS
Exror 29 12.10
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F. PUBERTY IN RAM | AMOG:

For males, puberty was defined as the age, bady weight
and scrotal circumference when at least one sperm cell  was

present in preputial swabse.

i. Scrotal Circumference at Puberty (SCPUB): Least squUares

analyeis of wvariance indicated no significant effecte of
feeding level and rearing method on SCPUB ( Tablers, PN.0S) .
The average scrotal circumference at puberty was 22.743.10 ©m
(Table 12), However , the minimum and maximum scrotal
circumference at puberty was 14.9 and 29.5 cm, respectively

(Table 18).

Table 12: Least squares means of scrotal carcumference at

puberty in Yankasa ram lamhs

Factor Mean9+§.g.m.§gm! .

Feeding level: low 22.6+3.28A
medium 23.143.38a
high 22.1+3.80a

Rear . meth.: males alone 22.,243.50a
males & females 23.3+3.03a

Overall mean 22.743,10

ATreatments with the same superscript are statistically the

same ,



Table 13: Summary of analysis of variance for effects of
feeding level and rearing method on scrotal circumference at

puberty in Yankasa rams

_Source or MS

Feeding level 2 1.41ns
Rear ing met hod 1 7 .98
Ervor 25 10.32

NS = P>0.05

ii. Age at Puberty: Least squares analysis of wvariance

indicated no significant (Table 15, PY0.n5) effect of feeding
level and rearing method on age at puberty. The mean age &t
puberty (Table 14) was 292 .5112.44 days (2.7 months ). Age al

puberty ranged from 204 to 301 daye ( Table 18).

Table 14: Least squares means of age at puberty in  Yankasa

ram lambe
Factor Meansis.e.m, (davs)
Feed, lev.: low 239.01+24 672

medium 227 .8121 .67®

hiah 230.7+22 .36

Rear . meth.: males alane 235.0+18.702
mix. males & females 229 .9+18.04a

Overall mean 232 .54+13. .66

aTreatments with the same superscript are statistically the

sSame .,



Tahle 15: Summary of analy-is nf variance for effects of
feeding level and rearing method on age at puberty in Yankaza

ram lambs

Source DF MS

Feeding level 2 300 .83n=

Rear ing method 1 178.93n=

Exror — el B8 o 2460.55 ——

NS = PYD.05.

i1ti: Bady Weight at Puberty (WTPUR): There was a very
highly significant effect of feeding leve! on body weight at
puberty (Table 17; P4.001), while rearing method had no
significant effect (PYN.0S5). The averaqge body weight at
puberty was 10.3+0.44 kg (Tahle 14). For low, medium and
high levels of feeding, WTPUBR were 17.2+1.4% kg, 18.440.95
and 19.041.39 kq reaspectively, Males reared solely weighed
18.740.99 kg while animals in mixed rearing weighed 17.8+1 .04
kg at puberty. This study indicated that as level of feeding
increases, there o a corresponding increase in body weight

at puberty ( Figure 10).



Table 1&: Least squarcs mearm: of body weight at puberty in

_Yankasa ram lambs

Faclor Meansts.e.m. (kg)
Feed. lev.: low 17 .241 654

mech i um 18.464+0 ,85P

hiah 19.041 ,29b
Rear. meth.: males alene 18.7+0 .99

mix. males & females 17 .8+1 .04
Overall mean 18.310,.44

a.b,ceSbclasses with the same superecripts are statistically

the same, otherwise they are different.

Table 17: Summary of analysis of variance for the effects of
feeding level! and rearing method non body weight at puberty

in Yankasa vram lambs

Source DI- MS

Initial weight* 1 Q19 .41 Brenx
Feeding level z 28.529nnn
Rearing met hod 1 8.120
Exrror 24 3.242

*Initial weight was used as a covarijate.
Dnly the 29 ram< that attained puberly were used in the

analysis. ¥X%x¥ = P<O.001.
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Tahle 18: Performance characteristics in Yankasa lamb«

Parameters Means+s.e.m.,
Average daily gain 77.842.0 g/d
Weight gain in 120 days ?.510.35 kg

Changes in scrot. circum. (120 d) 11.840.04 em

Progesterane conc. in pwe lambe 0.57+0.05 na/ml
Scrot. circum. at puberty 22.743.10 om

Age at puberty (rams) 232.5+13.466 days
Body weight at puberty (ram=) 18.340.44 kg

¥ matured body weight at pubert y 40.7

F. PUBERTY IN_CWF LAMBRS
It was not possible to determine the age and body weight
at puberty in the eue lambs using the progesterane profiles .
This was a= a result of nn clear pattern in the progesterone
prafiles. Therefore, puberty could not be tdetermined in the

ewe lambs in this etudy.



The rate of growth of the rams and ewes chserved in thia
study was in conformity with the results of earlier studies
on the Ghana Forest Sheep (Ngere, 1973) and the Nigerian
Pwarf Sheep (Nrji and Steinbach, 1221). The rams were found
to grow faster and have heavier hody weights than the ewes.
Average daily gain on experiment increased with 1level of
fFeeding. Averaage daily gain for ramas in this experiment was
higher (87.4 a/d) than what was previously reported for males
of the same breed, 6&46.2 g/day (Osinowo et al, 1985h),
probably because the lambs in the present experiment were
younger. It is known that the rate of gain decreases with
age. The awverage daily gain of 77.8 gsday for the Yankasa
sheep s considered low. The higher gains made by males
alone (87.4 g/d) than females alone (65.5 gsd) is expected,
due to the anabolic effect of testosterone.

That males were sexually more active than females was in
aareement with previous reports (Scott, 1945, Fraser, 1968).
The mnon-significance of feeding level on sexual activity in
Yankasa sheep supports the observations of Wierzbowsky
(1978), who reported that restricted nutrition had no effect
on sexual behaviour in bull:, This observation contrasts
with the general view that a higher level of feeding is
necessary for sexual efficiency. On the other hand, the

present result shows that =ach of the three levels of feeding



used wae enough for sexwal activity. And that more feed or
higher level of feeding does not necessarily mean increase in
sexual activity. Generally, males to he used for breeding are
not overferd so as not ta become fat since fat males are known
to have low =exual activity. The highly significant effert nf
rearing methad (P .N1) on sexual activity indicates that
mixed rearing will be more appropriate Ffor achieving the
desired sex drive, and hence the best use of the sires. It
has been reported that homosexual activity is common among
the rams and this might interfere with the establishment of
normal heterosexual mating behaviour, especially for rams
reared in large groups of males (Ranks, 1944: Hulet, 1944;
Pretorius, 19467). The present  result eliminates L he
preference 9! male ta male or no preference at all by youna
rams that 5gere reared without the females when ntroduced
into a mfigd flock (Price et al., 1989) . Alsa, the
incidences ‘uf greater sexuyal activity in the mixed groupe
support the report that the frequency and duration of ram
courtehip behaviour wa=s greater when the ewes were allowed to
mix freely with the males (Zenchak et al., 1988).

Increasing level of FfFeeding aigniFfFicantly (P(0.001)
increased progesterone concentratiaone in Yankasa ewe lambs.
This Ffinding agrees with the literature report (Cumming el
al., 1971; Gombe and Hansel, 1973; Peron and Fernandez, 1988)
that increazing plane of nutrition or energy or protein

intake increases progesterons concentrations in Bwes .



Hawever , in some other studies it was reported t hal
undernutrition increases progesterone concentrations while
over feeding decreases It (Jordan and Swanson, 19279; Pary and
Cumming, 1982; Williams and Cumming, 1982; Parr et al., 1987;
Rhind et 1., 1929 ), The general trend of declining
progesterone concentrations as the sampling date increased
suggests tha season ol the year had influence o
progesterone concentrations in Yankasa ewe lambs. In the
present study, hlood campling started in December which o
the peak of harmattan (cold) period and terminated in march
which Falls within the heat period in Nigeria. The efferts of
di fferent climatic conditions on plasma progesterons
concentrat ionz seem to be conflicting and are difficult to
explain. The physiological state of the animal as well as the
severity of the stress seem to affect praogesterone
concentrat fons. Rosemberg et al. (1982) reported that plasma
progesterone levels were higher in the winter than in the
summer . Peripheral progesterone concentrations in sheep in
the northern hemisphere wer reported to be significantly
higher in cycling ewes in November, when the temperature
would be expected to be lower than in Tuly (Lamond et al.,
1972). and in December than in March (Rhind et al., 1978).
Such a relationship has also bern found in cold seasons
compared to hot seasons in dairy cows (Rosemberg et al.,
1982) and Murrah buffalo cows (Rao and Pandey, 1982).

However , enviranmental temperature was not actually measured



in this study. Therefore, analysis of data on pProgect erane
concentrations was based on the effects of feeding level and
rear ing method on progesterone concentrations. The mean
pProgesterone concentrations of n.57 ng/ml observed in this
study was normal for non pregnant ewes. A study compar ing
serum Progesterons caoncentrat ions in pregnant anrd
non-pregnant Awansi ewes showed hat progesterone
concentrations for pregnant cwes was 2.4% na/ml  and n, 24
na/m! Ffor non Pregnant ewes (Hunait i et al., 19892). Thesr
authors also found that the concentrations increases with the
age of the animals and that progesterone concentrations in &n
months old ewes was= higher (2.45 ng/ml) than that of 24
months old ewes (1.46 nasml ).

There was no significant effect of feeding level and
rearing method on changes in acrotal circumference in the
Yankasa rams. However, araphical observations showed =&
corresponding  increase in acrotal circumference  with
increasing feeding level, Thus, supporting previous reports
(Alkass and Bryant, 1982; Rekwot et al., 1988) that animale
on high plane of nutrition had higher values than those 0r;
lower planes. This result shows that each of the Feeding
level, low, medium and hiagh, vsed in this experiment was high
enough to support optimal sexual development . Although not
significant , changes in serotal circumference was higher in
mixed rearing than =zole rearing. This fFinding probahly

suggests a higher testicular growth rate of the rams in the






phaervation in the present study is comparable to literature
reports. furthermore, [t confirmae the evidence of breed
differences in body weight at puberty and that genetic
variations exist in the Yankasa breed.

The reason For the lower welaght at puberty For the animals
in the mixed groups is not known. Probably, arowth harmone
and the gonadotropinsg (LH and FAH) are likely to play a part
because of their respective voles in the determination of
grouwth pattern and reproductive efficiency.

The age at puberty in this study was lower than that
reported Ffor rams of the same breed, 232 day=z (32 weeks)
compared to 239 weeks (Osinowa gt al., 1985h). This reduction
could be a= a result of the interplay between level of
feeding and rearing method in this study. However, the
discrepancy in the trend For the age at puberty under the
medium and high feeding levels could he partly due o
di Fferent genatypes of the rams rosponding di fferently to the
levels and partly due to the differences in the number of
rams involved in both cases. However, the results of this
study support the view (Haferzr, 1252) that puberty sets in
only when animals concerned have attained the degree of
physiolagical development (usually expressed as  liveweight )
which at that stage is typical of their breed. In Yankasa
sheep, this falls at about 18 kg body weight.

Puberty was nnt determined in the ewe lambs used in this

study. This was due to the non-consicstent pattern of the



progesterone profiles which is difficult to explain. The
inability of the present study to determine puberty in the
ewe lambs should not be seen to have reaulled from (he
animals failing ta attain puberty at the end of t hes
expey iment . The uase of progesterone assays to detormipe
puberty demands for qualitative rather than quantitative
result (Inns et al., 19892). To do this effectively a number
of factors that interfere with blood progesrerone
concentrations has to be held constant; or another means of
checking puberty has to be devised o complement the
progesterone assays. In this study, vasectomised rams were
not used to coamplement the progesterone assays because of the
design of the experiment. [F this was done it would have
introduced the ram effect in all the groupe which was ta he
avoided in 3 out of the 64 aroupes where females were found.
Maybe, in subsequent studiez of this kind, the effects of
feeding level and rearing method on attainment of puberty
should be studied separately. Or if they are to be considered
together, an alternative means of checking puberty should be

used in addition to progesterone assays.



< i CONCLUZS I ON
Thie sotudy on the effects of feeding level and rearing
method on  sexual development in Yankasa sheep showed
that:
Yankasa sheep within 244 days (8.8 months) of age could

weigh on the average 19.2 kg and gain 77.8 g/day.

Feeding level and rearing method had significant effects

on growth rate .

Males were sexually maore active than females. Feeding
level had no significant offect on sexual activity but
rearing method had significant effect on sexual

activity.

Feeding level increased “erim progesternne
concentrations significantly, while mixed rearing on the
other hand increased sorum prougesterane concentrat ions
non-significantly. The mean progesterone concentration
was 0.57 ng/ml and ic within the range for non-pregnant

cycling ewes.

There wac no significant effect of feeding leve! and
rearing wmethod on changes in scrotal circumference,
although mixed rearing fostered greater changes in
scrotal circumference than =2ole rearing. The average

change in scrotal circumference was 11.8 cm.
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Feeding level and rearing method had no signifFicant
effect on scrotal circumference and age at puberty.
However , feeding level showed a very highly significant
effect on body weight at puberty. The age, body weight
and scrotal circumference at puberty in the rams was,
232 day=, 19 kg ancd 22 cm, reapectively . Thus, puherts
in Yankana rams io reached at 40,.742.00 % of adult  baody

weight and ranges from 25 .80-54.9 %.

There was no clear pattern in the progesterone profiles
of the ewe lambs used in this study. Therefore, puberty
was nnt determined in the ewe lambs. The study suggests
that subsequent investigations involving the effects of
feeding level and rearing method on attainment of
puberty , be etudied separately. However, incase they
are to be studied together, an alternative means of
checking puberty, such as laparoscopy could be used in

addition to progesterong assays.

On the economice of production, Medium (S0 a/kgll -7%)
level of feeding appears to give the bhest feeding regime
for nptimum performance for hoth product ive and

reproduct ive characteristics in Yankasa sheep.
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