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ABSTRACT COF THASIS SRR L |
LE““

Thic study wag undertakon to lnvestigate the

influence of postweaning nutrition ons

1. attaimment of puberty:
. 2. condition score, scrotal circunforence and Lody

growth paramcters?
3. @peomm output and samen characteristicss
4. morphological changes of apermm of young bullss

¥ .

i c

5. haematologic marameters; in young Bunaji and
Friecian x Bunaji hualla, : o

.Twenty-one Bunaji (BJ) and twoenty-onoe Friesian s
Bunaji (FixBJd) bull-calves, approximately size months of
agoe, were cach group Advided after woeaning into two and
fed isocaloric rationc (2.40 ME Mcal//kg Dil) containing
fwo crude protein levels of 14,457 for nigh protein diet
ancl 8,515 for low protoin Jdiet, for a period of 16 monthg,
to determine the effect of varying protuin intake on
puberty, Puboerty was dufined ag the age at which an
ejaculated scmen contained at least 350 = 10G spermatozoa
with a minimus of 100 motility.

Bulis on high protein dicots ejaeulaﬁe& Yirst motilc
spexmatozoa and attained puberty at significantly (P/0.05)
.'“%arlier agés, lighter bhody welghts, cmalloer scrotal
éircumferonce, netter hody condition and with bettor sper

motility than thosc on low protein diwvte.

H
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Ages at puberty (months) on low anc high protein
diets for Bunaji bulls were 16.50 + 0,53 and 14.32 +
0.68 recpectively and for Pricsian » Bunaji bulls the
ages were 17.97 + 0.82 and 12.24 + 0.60 rcsopectively
(P/0.05)., The Bunaji bulls attained puberty later than
the crossbreds (FR::BJ) when placed on high protein. The
reverse vas the case vhen placed on low protuin dicts,
lMean body wecights at puberty (ko) on low and high protein
diets for Bunaji were 203,06 + 7.59 and 128,13 + 6,02
respectively and for Fricsian x Bunaji thce mean body
weight values werc 212.86 + 11.42 anad 191,01 4 12,54
regpectively., Mean scrotal circumfcrence (cn) at puberty
on low and high protein diets for Buneji werc 21.33 4+ 0,
63 and 20.73 + 0,44 rcepectively and for Fricsian x
Bunaji thc values were 25.00 + 1,37 and 22,94 4 1,260
regpectively., Dody condition scorce at puberty on low
and high protein diets for Bunaji averaged 3.09 + 0.26
and 5,00 + 0,20 respectively and for Priesian x Bunaji
crossbreds, the values werc 3.85 4+ 0.47 and 4,88 + 0,01
respectively (PZ0.04).

Mean percentadce cperm motility at puberty on low
and high protein dicts for Bunaji werc 39.90 + 3.95 and
49,35 + 2.84 recpectively and for Friccian iz Bunaji the
mean percentage sperw motility were 40,97 + 4,41 and
44.68 + 3.13 reapcectivcly (1/0,05),

Following puberty, bulls on high protein diet had
gicnificantly (2/0.05) higher gnera producing capacity
than those on low protein. Mcan volune of semen on low

an@ high protein diets for Bunaji bulls werc 2,23 + 0,24 nl



and 4,19 + 1,04 ml respectively and for Fricsian x Dunaji
the values werc 3.08 + 1,14 ml anc 4,10 + 1.24 nl

: . 6
regpectively, lican sperm concentration (2107 /3) on 1oy

;!tnc‘, fﬁgh protein dicts for Bunaji were 58.00 + 18,60

and 114,43 4 40,66 resocctively and for FR2BJ bulls the
vaiues were 80,50 4+ 26,50 and 127.11 + 46.68 respectively.
it corresponcing acdes mean total shexm (3210 ) on low

and high protein cdiets for Bunaji werc 172.04 + 18.08

ancC 479,46 + 42,29; and for FiedJ the values vere

316,82 + 30,21 anc 521,17 + 57,88 raspectively. Jperm
output incrcased cignificantly vith age. There were no
significant dificrences in gpemm defecis between low

and hig¢h protein Jdiets and also between brecds,

Proxinel cytonlasmic droplcets and goerm hcead defects
significantly (P/0.05) decreasced from 40" between the
agee of 12 and 15 months to bhelow 1. at the age of 17
months ancd above,

The bulls on high protein dicte hacd significantly
(P/0.05) highcer nacke’ cell volune, red blood cell,
haemoglobin, white bloof. ccll count and serum total
protein values than those on low protein diets. There
was no gignificant (2/0.1) cifect of protein dict on
viiite Dlood cell differcntial count,

The present study indicaters that bhull on high protein
dicts attain puberty at youn,er age with superior
pubertal traits than theose on low protein diets, The
indigenous Bunaji bulls attained puberty latexr than the
crosshreda vhen placed on hich protein dicta and the

reversc was obocorved on low protein diets.
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The cignificant influence of level of protein intake on
semen procuction traits was also evident during the
postpubertal period, vhile the incidence of spera
morpholoyical defects were not seriously affected. It
is concluced that adequate protein intake and good
management of the young selected cirxc appears to e a
sinequanon for optinum sperm cecll production in . our

indigenous Bunaji bulls and their Pricsian crossbreds.
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The importance of cenetically superior buils in
an artificial insenination progranme is obvious., For
econonic reasons and early genetic tasting for either
beef or nilk production, tho objective of good feeding
and management of the carefully selected young sire |
would ke to bring hiin inte optimum sperm cell production
at an early age. In order to mariwirze the reproductive
potential of young cires, adequate feeding levels are
& prerequisite to increase the nuwaber of spermatozoa
available for artificial. insemination. alisbury et 2l.,
{1978) reportecd that liberal feeding reduces the
generation interval which is of genetic advantage in

1

cottle improvement programmes. i )
General.lody growth and developmént axre pré-
requisites for the initiation of sermual function in
males and females, Early puberty .is also an lmportant
trait to achieve optimu reproducitive performance in
cattle., Puberty can be achieved at an earlier age with
improved protein intake and this would in turn reduce
the ¢generation interval and thus increase the rate of
genetic gain of our indigenoug livestocl, Age at puberty
is important in both natural and artificial breeding
prograimies, because the shorter the age at puberty of
a hull, the earlier in life it can be used for breeding.

Hutrition is an important factor that can iniluence

growth rate, and alco has a direct influence on age at

. .
-5

puberty. . L .



Protein is one of guch nutrients, essential to growth.
There is alszo a definite role played by protein in
tissue building processcs.

Croonbreeding of Friesian with indigenous cattle have
been practised over the yvears in order to achieve genetic
improvement. The influence of protein levels on growth
rate and age at puberty could be important in genetic
selection, planning of management pro rames especially
for maximicing the reproductive efficiency of Bunaji and
their Friesian crossbred bhull-calves.

Studies on . puberty in Zebu bulls and their
Friesian crossbreds under tropical conditions heave been
reported (Aire and Akpokocije, 1975; Ovedipe et al., 19C1)
but the long terim nutritional effects during the post-
weaning period on hody and testicular growth, cewen

. characteristics, have not heen well documented., This study
was therefore cesigned to investigate the influence of
postweaninu nutrition on:

i growth patterns for Dody weight, chest girth,

heicht at withers and scrotal circumferences

ii. age at first appearance of spermatozoa in the

ejaculates;

iii, age at nuberty, sperm output and semen

characteristics;

iv, haematologic parameters of Bunaji and Friesian :i:

Bunaji bulls,



LITERATURE REVILW

1.1, OSTITATAL SLC{UAL DEVLELOP! ENT

Puberty has been defincd by wany worlkers., Roberts
{1971) defined it as the age or time at which the
generative organs of renrocduction become functional and
reproduction may occur. t has also been defined as
the develof:mental stage vhen an ejaculate contains 50 106
spermatozoa with a ninimue of 10, motility (Almcuist and
Cunningham, 1967; Lunstra et al., 1976; Fields et al.,
1932). Puberty is an important trait in achieving
optimua reprocductive performance in a cow herd (Arije and
Wilthanlkz, 1971; Spitzer et al., 1975; "’Jiltbank, 1978;
Ovedipe, 1981). Therefore any cdelav in attainment of
puberty will have a detrimentcl effect on breeding efficicney.

Age, body weight and seminal characteristics at
attainment of puberty in bulls vary greatly among and
within breecds (¥Wolf et al., 1°26%; Aliaguist and Barber,

1974; Barber anc Almquist,, 1975), i+ lower reproductive

rate for bulls of Boz indicus than BDos taurus has becn

reported (Ighoeli ancd Rakha, 1971)., The ages at puberty

for White Fulani (WF), Sokoto cudali (5G), and Friecian

% white Fulani (FKIF) bulls reared*under natural

conditions were Zound to be 66.09 + 1.0 weeks, 73;4:;.2va@¢ﬁ5

and 66.4+1.7 wecks raspectively (Oyedipe et al., 1981).
General body growth and genital development are pre-

recuisite to the cdevelopment of the sesual organs in both

male and female (VanDemark and [lauger, 1964; Salisbury

et al., 1978).
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Testicular and bhody crowth oi a larce nunber of deirv
bulls are highly correlated to coerm output (VanDemark

ané lMauger, 1964), The sawe author showe that 80:

of the variations in testis size were associated with
changes in body cize and these chances reflectec the
capabilities of a ull to produce semen. Postnatal

sexmal developiient and attainment of nuberty is influcnced
by several factors guch as age, breed, nutrition and

other related traits.

101.1 m

Physinlogical. differences within and bhetween breeds
coulé be important in genetic selection and in planning
of management procrarmes, Reports indicate tliet short
horn zebu hLulls indigenous to the tropics grow slowly and
attain puberty later than the taurine breeds (Ighoeli and

Rakha, 1971). & low fertility rate of Bos indicus as

against Bos taurus is manifested mocst clearly Ly reduced

pregnancy rates in conmercial lheef herds (Fields et al.,
1682). oGrowth rate and reproductive traits at puberty
were founc to be significantly better for Brahman bulls
than aAngus Lbulls, with the former attaining puberty at an
earlier age (Alixuist and Cunningham, 19673 Fields gt al.,
1282)., It has becn found that larger breeds of cattle
tenc to have a later onset of nuberty than the smaller
breeds within the same environuent (Roberis, 1571; Hafez,
1980). Breed of gire also had a sitmificant influence on
calving and weaning rate at puberty of some breeds of

cattle (Arije and vilthank, 1971).
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The influence of age on tesgticular growth has been
ctudied (Coulter et al., 1975; Fields et al., 1579).
The latter have reported hich rate of testicular growth
in young bulle (kirth to three years), limited growtih
in mature bulls (three to ifive vears), and slight cdecrease
in olA alls (six vears and above). Scrotal circumference
has been found to be related to ace and body weight Dby
Qirvilinear relationships (Hahn et al., 1269h), with
correlation coefficients of r = 0,87 and r = 0,12 before

and after six years of age respectively (Hahn et al.,1969D).
s P S Hutrition

The most important managenent facteor affecting
sexual maturity is the level of feeding. The provision
of protein, energy and mineral supplements is a sinecuanon
of successful managencnt for dood reproductive nerformance
of cattle (Lamonc, 1970; Topps, 19277; Hafez, 1980; liorrow,
1980)., roor nutrition has been Found to significantly
retard developmental arowth (Joubert, 1964; Morrow, 1980).
Limiting the amount of feed to ¢rowving bulls to a level
below that ncedec for nauimum growth would extend the age
at " puberty anc serual function, Ultimately
sperm ccll procduction correcponds to the extent of
limitation in nutritive intake (VanDenar): and Maucer,
1€64). Delayed puberty will occur when the younc malc
animal is fe@ a low nlane of nutrition (Bratton et al.,

1959; Flipse and Almguigt, 1960).



Hich level of fee’ing in grouving bulls may also
lead to overweidht condition resulting in slowmess,
difficulty or inability to copulate (Flipse and
Mlncuist, 1260), Ofueescively fat mature bills mey have
heavy adipnse. tissue around the tegtis which might
affect gpers.atogenesic as a result of scrotal insulation
(Lagexlnf, 1234: Rolrerts, 1°71).

Warnick et al. (1961l) renorted low Teec intakes,
logs of weizht, wcalkness anc reduvced 1libido and gperm
cell production in hullg and raus wiien £ed on a ration
with less than 200 crudc protein. Lowv protein (1-3.
crude protein) and low eneryy (34-40;" ™) of low cquality
hay in the dry season have resulted in loss of body
wveight and corresponding low levels of reproduction in
cattle grazing poor pastures (Blliot and Topps, 1°63:
Topps, 1°277). A review o relevant cdata by Hentres
(1967) indicates that hulls Zed on a low protein cdict
showveld a decline in libido vhich becane nore pronounced
as the animals lost weicht. The latter however reported
that endocrine changes, senen procduction and its cuality
were not seriously affected. The cffects of two levels
of TDH intake 60% and 1CO% siowed that the underfed bhulls
were eight months slower in reaching their maturc sperm
producing capacity than tiie control bulls (VanDemark and
Mauger, 1954), The latter Jemonstrated that underfceding
energy ciects for an extendec period during growth of a

bull is detrimental not only to growth and development, but
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alsc to the spemm producing capacity. Attampits to correct

the damage caused by the shortage of enerny after bulls had
reached 46 months of age appearxed irreversible,

Investigation of the effect of lou nutrient intake (D)
on reproductive performance oif young bulls have been reportod
to result in retardation of growth and delay in reaching
puberity, but these reproductive traits were restoroed with
supply of above normal energy (Bane, 1954; Bratton ot al.,
1959)., 1t hes also been rcported that high level of ¢nergy
-intake shortened the onsct of gperm production in dairy
bulls (Asdell, 1985y Flipee and Almcuist, 1960: Almquist and
Barber, 19743 Barber and Alnmguist, 1975).

Body condition score has hecn defined as thie amount of
fat and muscle cover of the aniwal (Pullan, 1978). fThere
ig an association between fercility and body condition
score and this has application in investigating means of
improving fertility (Lowmen et &l., 19735 Pullan, 1978}.
Bulls and rams fed on poor guality hay especially in
tropical environments in the dry season have resulted in
loss of bhody weight and fat cover, weakness, reduced libido
and sperm cell production {(Hentges, 12673 Topps, 1077).

The restrictive effects of limited foed, delays the
. sexual function primarily due to diminished
gonadotronin outphut and releasing factors from the pituitary
an& hypothalamus - pituitary -~ testis aris. This pathway
or axis comprises the gonadotropin releasing factors
(GnRE) from the hypothalamus, vhich influence the pituitary

Lo secrete the gonadotropins (luteinizing hoxmone and
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follicle stimulating hormone), which finally act on the
tes’s for sperm cell production (McDonald, 19755 Salisbury

et a¥., 1978; -Hafez, 1980)., .

o Salamon (1964) in his studies of nutritional regimen
on the potential semen production of rams found that bigh
level of supplewnentarxy feeding had a higher significant
influcnce on semen production than those on low level
vith average Cdaily sperm output of 12,7 x 109 spexmnatonoa
for high plane and 3.8 109 opermatozoa Lor low nlanec.
Differences in testicular traits have been attributed to
inheritance and varied nutritional regimes.;nd rearing

systems (Flipse and Almeuist, 19603 Vanbemark and Meuger

1964), o

Several stwlies zre in agreement with regard to:tﬁé
“relationship between plane of nutrition and semen
production (James, 19503 Mann and Rowson, 1956t Bratton gt
al., 1959). The cffects of low and high levels of energy
dietz in rams indicate that those on high planc were better
in terms of body condition, sperim voided in uvrine, scrotal
circumference, concentration of gpermatozca in sercen and
also gonadotropins (luteinizing hornione, lE, and follicle
stimulating hormone, I'SH) and testoterone output (Alkass
and Bryant, 1982). ;  ! fﬂﬁ? |

The rele of vitaming in reproductive fﬁnction of Ehe
male has been investigated by manvy workers (Asdell, 19553
Roberts, 1971), vitamin A is highly essential for ,;

spermatogenesis and development and maintenance of the

seminiferous epitheliun, Defficiency of Vitamin A may causc
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nichtblindness, stiffness, decline in semen quality and
loss of libicdo., Vitamin L or - tocopherol is an anti-
o:zidant that is required by dairy cattle, for the
maintenance of intecrity of sleletal muscle in calves
and cerdiac muscle in older rulls., There is liowever, no
proof that it is necessary for reproduction in domestic
animals (salishury ct al., 1973), !However there is an
earlier conflicting report by Asdell (125C) that vitamin o
or - tocopherol is important in bovine reproduction and
that many causes of infertility can De cured if it is fed
in significant amounte.

Bulls of poor brecding records have been improved Dy
adninistering ascorbic acid, a precursor of vitamin C
(Asdell, 1955)., Vitanin C is important for growth and
development of epithelial cells of the tubular genitalia
and also in the stimulation of spexrm cell production and
1libido (salisbury et al., 1978). Vitauin D is required
by the growing animal. for utilising calicium and phosphorus
as well as for proper hHone development. However, the
effects of vitamin D deficiency on the te stis and
reproduction of bulls has not been reported (Salishury et
al., 1970).

Acdequate wmineral supply is essential for optimun
reproduction in the male. WVarcd (196C) reporited significant
increase of 21% animal production over six years of mineral
supplementation, FHowever mineral dJdeficiencies affecting
reproduction in the male are rare (Roberts, 1971).

Calcium, manganese, zinc, iodine, potassium, cobalt, iron
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and copper deficiencies nav cause anacmia, lack of

appetite, loss of weicght, and can have adverse effect

on muscle devcelomuent, Phogphorus Ceficiency has often

been associated with a lack of »arotein and low levels

of vitamin A resulting in reduced appetite, loss of body

condition and reduced reproductive function (Roberts, 1971).

Pnosphorus deficiency interfers with ovarian activity and

the requirement of 10-12Z2 mg phosphorus per cow for

efficient reprocuction has Deen documented (I.slell, 195E8),
Deficiencies of phosphorus or vitamin A in cattle

are knovn to have adverse effects on fertility and

combination of supplement and injection of vitamin 2

ire-caged fertility by 20 to 50 percent (ilard, 1963), L:icess

dictary calcium has been reported to cause osteopetrosis

with accompanying sponcdylitis and arthritis in the bull

(okerts, 1971). Low mangancse intakes on rations of

poor cquality hay have resulted in recuced spexrma concentration

and percentage notility (Lardy et al., 1942). 3evere zinc

deficiencies have been reported in young bulls resultino

in slow bocdy and testicular growth with high sperm defects

(iiillex, 1970), Selenium in ninimal amounts has come

indicationg in reproduction and is particularly useful to

prevent muacular Jystrophy ('‘hite IMuscle Discase) in

calves and lambs, Cadmium an< Molybdenum are hifhlv toric

to bull calves and would lcacd to complete lack of libico

and prevention of sgpermatogenesis and interstitial cell

development (Rokerts, 19713 salisbury et al., 197C).

Iodine is essential for thyroxine procduction neceded for

metabolic activities of the animal and its cdeficiency can



lead to lowered metabolic activity, reduced libido and poor

quality semen in some bulls (rsdell, 1955),

1.2 Blond picture

Haematologlic parameters can provide useful information
on the health status, etlinloagy of low repronductive function
of Zebu cattle indigenous to tropical /frica (Saror and Coles,
1973a). This may be due t» a combination of one or more of
emvircnmental, genetic, physiologic or nutritional influences
whose effects may be expressed in the blood picture (Roubicek
et al., 1968). Poor growth rate is brought about by limitation
in dietary intake of a particular nutrient and may also result
in abnormalities in blood chemistry (Payreiet ali;:1970).
Normal values of blood plcture for both temperate and tropical
breeds have been reported (Schalms, 19653 Coles, 1987; Saror
and Coles, 1973a,b). Rowland and Manston (1976) established
normal values of blood chemistry for dairy cattle and identifiled
some potential uses of blond bHlochemical parameters. Nssociation
between nutrition, blood profile and infertility have been
reportd@d (Greig and Boyne, 1956; Payne et al,,1970; Hewett,
1974a,b) with significant correlations between bloocd components
and rate of weiqght gain. Haemoglobin and packed cell volume
are Influenced by feeding levels and Improved husbandry
practices (Hewett, 1974a,b; Saror and Coles, 1975; Oyedipe et
al., 1984).

Varying levels of haemoglobin, red blood cell; hematocrit
and serum proteins for Hereford and Zebu cows placed on
different levels of protein diets have been reported (Bedrak
et al., 1956; Oyedipe et al., 1984). Higher values of packed
cell volume, red blood cell, haematocrit and total protein
have been recorded for animals on high protein diets than those

on low protein intake
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(Hawett, lQ?daf Oyééiﬁe.gg gl., 1984). Saror and Céléé
{1973a,b: 1975) have indicated that hawmoglobin and
pa?ked cell volume were low in range Lebu cattle than
fﬁﬁésélunder improved management practiceas, The latter
also reported that native owned Zebu cattle had
consistently lower packed cell volume, haemoglobin values
than Bunaji and friesiazn ¢ Bunaji cows manaced in
institutional. anéd governmental farms.
lonitoring of protein components in blood could be

a means of evaluating the variations in thé améunt of
gliectary nrotein intake as they relate to development and
. performance. The usefulness of serum protein determination
T B}

"in disease conditions has been investigated by Leland
{(1261), in relation to growth by ilright ct al.(1962)

and in rclation to perturition Ly Larson and Kendall
(1957) and in relation to reproduction by Oyvedipe (198l).
Commparative values for serum protein components of Zebu
and their Friesgian crossbreds have also been reported by
Saror and Coles (1973a,ld).

Ross (1960) found seagonal variationsg in sexrum

" protaeinsg vhich are probably linked to availakility of

. forage durihg the different periods of the year,

These variations may bhHe more nronouncaed uncey range
_cquitions vhore marked seascnality of rainfall
1&é€ermines the protein content of herbage and pastufél
conditionas (Lamond, 1970),., Circulating awmounts of

protein are known to contribute to moat body building

procéséea énd bocy weight gains (Kunkel et al., 1957
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Pfancer, 1571). ~rThere has bcen significant correclation
between sgome serwa protein components and fertility

(Rowland and Manston, 1976).

1.3. SEMEN PRODUCTION

Phynical fitness ancd gemen evaluation of a bull
are among the most important components of breeding
soundness examination (Ball et al., 1974; liorrow, 1980).
Several techniques whichi are based on physical,
morphoological anc bhiochemical criteria are utilised for
asscssment of gsemen quality (Melrose and Laing, 1970;
Ball et al., 15974; ljorrow, 1980). The physical
avaluation of semen includes exxamination for color,
mass activity, volue, sperm concentration, pH and
microscopic examination for morphological characteristics
and patterns of motility (Zemjanis, 19703 Ball et al.,
1574).

llorphological characteristice of the spema cell
arc usually studied microsconically (Dott and roster,
1972; Harasymowycz et al., 1976)., Cenerally head
morpliology and live-cdead ratio are studied, using
prepared eosin-nigrosin stained slides under light
microscopy with oil immersion lens (Lott and Foster,
19723 Dott, 1975). vet fixed semen in uffered formol
saline has becen used to study defects of cytoplasmic
droplets, midpiece and tail defects (Rao, 1971:
Harasymowycz et al., 1276; Seckoni et al., 1981).

Ball et al, (1974) cited two primary criteria in
assessing samen guality: (1) repeatability of the
measurenenta (ii) degree of correlation between the

criterion being measured and fertility. Concentration
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of sperm cells in the c¢jaculate has Meen correlated
positively with fertility (Ball et al., 1974). The
latter further stated that concentration of sencn
probably reflects the condition of the testis. Bulls
capable of recular procuction of concentratec semen
vould be eixpected to have functional seminiferous
epithelium,

Scrotal circumference, testicular congistency,
libido, c¢jaculatory frequency, age, nutrition,
manacgement, season and diseaseg are some of tihwe factors

that can affect sperm output.
- 1.3.1. Serotal circumference

The relationship of testicular growth and
development to guantitative aspect of sperm output have
been reported by many workers (Ball et al.,, 1974;

Osinowo, 1€79)., Testicular weight is an important trait
that provicdes an accurate estimate of the amount of sperm
procducing parenchyma in the testis (Almquist and Amann,
19613 Amann, 1270},

Scrotal circumference is measured by a gelf-releasing
reflexrible metal tape c¢racuated in centimeters (Ball ct
al., 1974). The weasurenent of the scrotal circumference
is an accurate predictor of both testicular weight anc
gperm cutput in growina bulls subjected to high
frequency of scmen collection (Hahn et al., 1969b;
Almquist ¢t al., 1976). 8ignificant correlations betueen
scrotal circumference, testis weight and spemn output
have been reported for young bulls (ilillet and CGims, 15573

Fagerlin gt al., 1971). Use of scrotal circuniference is
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a relatively accuratc estimate of a bull's ability to
produce semen at a given time (Ball et al., 1°74),
These workere have thus recommended the incorporation
of scrotal circumference neasurcments in evaluation

of bulls for breeding soundness becauce of its accuracy
as an index of semen procducing capacity. They also

suggested that most yvearling bulls (Bos taurus) should

have a gcrotal circumference of at leapgt 30 omn.

1l.3.2, Tegticular congistency

This is a2 measurc of testicular firnuness as an
indicator of sperm guality. Testes with soft consistency
is often relateC to poor seminal quality (iiahn et al.,
196%a; Foote et al., 1970; Coulter ancd Foote, 19279),

Some workers have introduced the tonometer to provide

2 more objective measure of tecticular consistency than
the conventional palpation method (Eahn et al., 1969%a;
Foote et al., 1970; Coulter and roote, 1979), Testicular
consistency is also useful as a predictor or pointer

of testicular cdamage. Using the tonometer for testing
it vas found that testicular radiation damage resulted
in a softening of testis within 5-6 weeks ancd an
increase in firmness 11-12 weeks after treatment. These
authors also reported high significant correlations

between testicular consistency, secmen quality and fertility.
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1.2.3, Libido

Knowvledge of the factors influencing sex drive
and mating behaviour in bulls is imnmortant in natural
breeding programmes, Blocky (1875) illustrated the
importance of including an asscssuent nf mating
behaviour in & routine brecding soundness exanination
in hulls. In 56 two-year old bulls assessced by Libide
score, correlations between libido score and pregnancy
rates; seunen cuality and pregnancy raten were reported
(Blocky, 1278). Contrary to this, Chenoweth et al.,
(1984) founcd no relationship between libido and semen

guality in bulls.

1.3.4. Frequency of semen collection and seimual preparation

fmann (1270) reported that adequate sexual
stimalation of bulls nrior to semen collection imnproves
the quality anc cuantity of semen. This may be achiecved
by prompt and intensive teaging and falge mounting,
Several workers have shown tie importance of frequency
of ejaculation to semcn quality, Removal of large
numbers of sperim Ly frequent collection is onc of the
indirect methods of estimating sperm production and
for detecting effects of nutritional ancd sgeasonal
factors on scuen (Sclamon, 1€64), jaculate voluue,
sperm concentration and total sperm increased with
increascd frequency of collection from biweekly to six
times per week with no deleterious effcets (Almcuist
and Amann, 1962). 2n carlier contradictorv report by
Oloufa (19656) indicated that hicgh frequency of semen
productidn in eight indigenous bulls, collected three

timcs a week for thirteen wecks led to poor semen
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concentration than wvhen collectod once a weels,

1.3.5 Age

nherc is a curvilinear relationghin Detween genen
producing capacity of Iulls and age with r 0.87 before
Bix years and x 0.12 after that age (iHahn et al., 1008Db;
Fagerlin et al., 1971), Bjaculatc volune and semen
concentration increased in Holstein bulls from puberty
to 2 years of age (Almcuist and ifmann, 1962). Angus
and dereford bulls showed highly significant increases
in ejaculate volume and weekly total spermatozoa output
ac the bullsg aged £rom one to two yvears (Almquisgt an<
Cunningham, 1967). »Hata collectecd on 1C21 artificial
insemination bulls acged 2«11 vyecars by Fasko (1974)
indicatecd that Lighest conception rate (55.8/%) to first
A.I, was achicved by 5=vear olds and lowest (4S.20) by
the ll~year olds. A study by Ivankov (1975) showed that
ulls aced 3«7 vears had hetter semen qguality than
younger or older bulls, Semen production in Charolais
and Zebu bulls between puberty and 2 ycars of age was
studied by Almquirt et al.,(1976), Osinowo (1979),
Oyecdipe ct al.{198l) who reported sicnificant incrcases
in semen volume, semen concentration, sperm motility

and total spermatozoa output, as bulls aged.
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1,3,6, Nutrition and !ianagement

Melrose (1962) has reviewed thc effects of feeding
level, tyme of ration on scxual maturity, semen
production and fertility, Puberty may Le delayed in
undcrfed bulls but the effects on semen volume and
quality are variable, In most studies, differences in
semen cuality attributed to the level of feeding were
not sicnificant. “dinc and vitamin A deficicncies nay
impair reprocductive function under experimental
conditions but a significant ecffect on fertility under
natural management condition is yet to be demonstrated
(Asdell, 19585). Mudra (1974) reportecd that age at
first ejaculate was significantly correlated with
nutrient consuaption to 9 monthis of age. Pilat ané
Pindak (1974) fed five groups of young hulls with the
following rations: group 1, hay and silage; group 2,
maize and gilagej« group3, lil grazing; group 4, hays
groun 5, a pelleted food mixture, The averace daily
gains respectively werc 948¢g, 876¢, 1129y, 1003g and
1080g, The animals in group two with lowest average
daily gains procuced the best quality semen, having
the highest ejaculate volume, sperm motility and
concentration, Iijgh level of supplementary feeding
has also been reported as having a significant

influence on sperm procuction (Salamon, 1564).

l.3.7. Scason
Although, the testis and scrotum of the bull
possess a number of intricate physiological mechanisias
for the regulation of internal temperature, therxe

are scasonal effects on the cuality and fertility of
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bull semen (JSalisbury et al., 1978; Zchoni and
Gustafson, 1980} Semen quality was better in summer
than other seasons of the year (Oloufa, 1956).

. Hereford breeds shoved a decline in testicular size
anad Semen guality due to environmental stress of the
semi-tropical climate. Wells et ai. (1872) reported
seagonal, monthly and weckly verxiations in percentage
normal acrosome 2& infrequent collection regimen.
Ejaculate volune, normal gpermatozca and percentage
live gpexnatozoa in short horn Zebu bulls were
significantly higher in wet scason than drv season
':(IgbOQli and Rakha, 1971; Sckoni, 1979). Incidence
of sperm abnommalities were higher in younger than
adult bhulls and during the hot season than in the

rainy seasgong respectively (Sgkoni and Gustafson, 1980},

1.3.8. Patholoaical and diseaze factors

!
| .
'i Morbhid changes or functional disturbances in the
.testis, epididymis, vas deferens or in the accessory
glands can lead to a ni¢nificant increase in the
:number of morphological sperm abmormalitieg in the
~ejaculate (Morrow, 1980}, Testicular hypoplasia,
degenerative changes of the seminiferous epithelium
and inflammatory changes have been associated with
defective spermatogenesis (Hafez, 1980)., Bacteria,
viral and other disease conditions accompanied by

“increased body temperatures, and general loss of

body condition have been known to affect spermato-
genesis (Roberts, 1971}).

I
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l.4. SPIRIM MORPHCLOCY

Spermiogram evaluation for bulls is an important
aspect of breeding soundness examination for selection
purpoges in natural or artificial insemination serviccec.
Abnormal. spermatozoa can lower fertilitv, 2 relationghin
between the incidence of abnormal spermatozoa and
infertility is well establiched in the hull (Rao, 1971;
Linford et al., 1976). Lagerlof (1934) found that
abnormal. spermatozaea in fertile bulls ranged from
10-11%% and was close to 35% in bulls with low fertility
or gterility. The latter indicated that abnormal
spermatozoa should not excecd 17-18% for good fertility
rates. Several groups of bulls of varying fertility,
had¢ mean percentages of 11.8%, 15.0¢% and 12,.4(; abnormal
spexrmatozoa (Rollinson, 1251 Melrose and Laing, 1270
Sekoni, 1979) which compared well with the finding of
Lagerlof (1934), ‘emjanis (1270) reported a masimum
of 10-20% total abnormal spermatozoa, which inclucde
2=3, proximal droplects, 5% detached acrosome, 107 bent
tails for gemen to be used for breedinc. He also
showed that the occurrence of pathological spermatozoa
vag associated with disturbances in spermatogenesis,
and inflammatory changes in the testis or epididymis.

Various morphological classifications of abnormal
spermatozoa have heen in use in the past, soime of which

have undergone tremendous nocdifications (Blom, 1973).



22

Blom (1972) also suggested that the civision of

pathological spermatorzoa into »rimary ahc secondary
abnormalitics wviiich he had carlier proposed should
be changed to major and minor snerm defects.

Increased numbers of proximal cropletsn of
spermatozoa indicated either Jdegenerative (discase
or old age) or regenerative processes of the sperma-
togenic epithelium but might in rare cases reflect an
epicdidymal dysfunction (Blom, 1272). In the bull
the most striking morpholeogical change taking place
in the spera during their passage through the cpididymis
is the migration of the cytoplasmic droplet from a
proxzzimal to a distal poaition on the midpiece (liancock,
1955).

Rao (1971) reported an averadge proportion of 26%
of hecad cdefects in infertile bulls, and 6.0 head
cdefects in fertile bulla, This same worlk reported 2%,
0.8 and 3,5%¢ of cytoplasmic cdroplets, midpiece and
sperm tail defects respectively in fertile bulls, In
his reconmendation he cited that age of the bull
should e taken into congideration in sperm morpholo-
gical studies. He reported that the proportion of
defective heads in the ejaculate was 4,85 in young bulla
(not more tlian 3 years), 6.5 in 2-9 year old bulls, and
119 in healthy old bulls (meorc than 9 vcars). Proximal
cytoplasmic cdroplets were 0.80, 1.9 ancd 4.8 in the

three age groups respectively.
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A standard classification of the head, midpiece,
tail and acrogomal defects have been given by Rao
(1971). He classified the abnormal heades into:
micro, abnormal, narrow, narrow at basc, pear, snall
normal, small abnormal, short broad, uncderceveloped,
giant, double, and tailless. Clasgsification of other
sperm cdefects werc: proximal, and distal cvtoplasmic
droplets, free nommal heads, frec abnormal heads,
coiled tails, reverse and bent tails, tails coiled
arounc thc head, rough, abaxial, swollen and bent
midpieces, irreqular, rough and swollen acrosomes.
Factors that can influence sperm morphology are herebwv

discusscd.

1.4.1, Stress and osmotic pressure

Pactors associated with adversce and climatic
changes and hich ambient teuperatures could affoct
semen quality (Salishbury et al., 1978). The
percentadge of abnormal sperm cells have been reported
to incrcase with extrenes of tewperature as
demonstrated by experimental heat stress, e:perimental
insulation of the scrotum, scrotal frost bite and
exposure to the combined effects of cold and wind
(Faulkner et a2l., 1967; Rathore, 1971; Wells et al,,
1872). Coiling and spiralization of mammalian
spermatozoa on contact with drops of water, and a
sudden chandge in temperature has been known to cause
"cold=-shock" or sudden death of sperm cells (Zemjanisg,
1970; salisbury ct al., 1978). Fast cooling of Dbull

sperm or extension in hypo and hyper-osaotic media



24

will induce coiling, bending of sperm tails and can

causc serious effects on livability and morphology
of bovine snermatozoa (Purslcy and Hexrman, 1950).
Expogure of bulles to clevated ambient temperatures
led to an increase in percentace of aged acrosones
and reduction in sperw quality (leyerhoeffer ct al.,
1976). In ancther report by Silvada (1976) direct
expogure of lebu Dulls to tameratures above 30°¢
during the first three weeks of spermatogenesis led
to a decrease in semen quality and hich correlations

with proportion of primary and secondary abnormalities.

1,4.2., Ddsecase concition

Discases affecting reproduction are manifold.
There are diceascs, which by the production of
general discbility, could lead to lowered periformance
in libido ancd sperm procduction (Roberts, 1971).
Congenital testicular hypoplagia, acquired testicular
cegeneration, genital tract infections and
inflammations, have been found to arrest spermatogenesis
ancd thus are associzted with a high frequency of
abnormal sperm cells (Zemjanis, 1C70; Gustaffson et

al., 1972).

1.4.3. genetic factors

Certain inherited conditions could modify several
reproductive traits in the bull, Vorking on identical

twin bhulls it was found that the froquency and total
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numbker of abnomaal sperm hicads and cvtoplasinic droplete
were influenced genetically (Bane, 1954). Tightly or
strongly coiled and folded tails ("Dag defect") of
spermatozoa in the semen of two subfertilc Jerscoy bull
brothers suspecied to be hereditary has Yeen reported
{Blom, 1966), Elom (195%9) and Munrc gt al. (1561)
~reported a rore sperm avnormalityv ("Corkscrew" sperxm)
.of the midpiocce. Later, Blom and Birch-ianderson {(1968)
reported a heritable pgeudo - droplet defect of the
midpiece in two half brother bHulls. ~Another hereditary
condition of Guernsgsey, Swedish Red and thite bulls, in
which more than {ifty percent of the sperm heads were
detached from the tails but still showed motility, has
been reported by Salisbury et al. (1978), The latter
have also reported an apparent congenital sperm defoct
in which a small lateral appendac¢e vas implanted in
foasa at the posterior end of the gperm head, Such
hereditary sperm cell defects could adverscely affect

semen guality and subscguent fertility.

L
o l.4.4, 3Seagon

lany researchers have reported seagonal variations
in bull semen picture. High incidence oI secondary
abnormalities and increased protoplasawic droplets have
baeen reported in the dry season than in the rainy
seagon (linltnacs, 19593 Sekoni, 1979; Rumi-pDiaka et al.,
1981).. Significant seasonal, monthly and weekly

variations in percentage aged acrosomes have been reported,
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with later Tall and winter conditions being more
detrimental (Salisbury et al., 1978). Higher sperm
defects in the hot periods than the cool periods,
with significant age effectc on sperm morphology in
dairy bulls hag hecn reported (Sekoni and Gustafson,

1.980),

R

|

| i
g
-1:i Increased number of proximal cytoplasmic drop;ets
fnéicate either degencrative or regenerative procesges
of the spermatogenic epithelium in aging and prepubortal
bullc respectively (Rao, 1C71). Loose normal heads
often occur due to degencrative changes in the testis,
but these abnormalities could occur due to careless
handling of semen (Roberts, 1971). High percentage of
sperm abnormalitices have been reportec in aged bulls
as a result of senile degeneration (Kumi-Diaka gt al.,
1881). !

' CONCILUSICH |
5
!

It is generally considered that diets which are
capable of .maintalning body weight: and general health
arce also pufficient for nommal spermatogenesis.

iméﬁit&mo;may impair spermatozoa production and may delay
puberty caused by either general effect of nutrition
or concomitant gpecific deficiencies. For cuample
deficiencies of protein, energy, vitaming and minerals
in rations have been reported to reduce fertility in

bulls and ramc {(Incdell, 1955},
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Maberty can be achiieved at an carly age with
inproved protein intake and this would in turn reducc
the gencration interval anc thus increase the rate of
genetic gain of our indigencus livestock, The influence
of protein on growth rateyage at »ubcrty and naintenance
of semen production could be important in genctic
selection , planning of management programs especially
for maximizing the reproductive efficiency of Bunajil
bulls and their Friesian crosges,.

Studies on puberty in f.ecbu bulls under tropical
routine management conditions have been reported (Aire
anc Akpokodje, 1975; oyedipe et al., 1981) but the long
term nutritional effects during postweaning period on
body and testicular growth, semen characteristics have
not well been docunented, This study was therefore
designed to investigate the influence of two levels of
protein intake on:

(a) qgrowth patterns in relation to body weight, chest
girth, withers height, scrotal gize and body

condition scores

(b) age and related puenomena at first appearance

of spermatozoa in the ejaculate;
(¢) age and related phenomena at pubertys

(d) postpubertal semen production and seminal

characteristics;

(e) haematology; of Bunaji bulls and their Friesian

Crosses,



CHAFTER TWO

EFFECTS OF VARYING LEVELS OF PROTEIN INTAKE ON
GROWTH AND PUBERTY IN BUNAJI AND FRIESIAN x BUNAJI
(CROSSBRED) BULLS
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2.1, INTRODUCTION

General body growth and development are prerequisites to the
development of sexual function in both male and female (VanDemark
and Mauger, 1964), Postnatal development of the endocrine and
spermatogenic function of the bull testis, is largely due to tubular
changes in the testis. Postnatal growth of the testis in cattle,
sheep and poat is curvilinear with an initial period of rapid growth
upto puberty followed by a period of minimal growth (Willet and Ohms,
1957; Osinowo, 1979). Testicular growth in dairy bulls is highly
correlated with body growth and sperm output (VanDemark and Mauger,
1964). The latter shows that 00% of the variation in testis size was
associated with changes in body size which also reflect the
capabilities of bulls to produce semen.

Physiological differences within and between breeds could also
be important in determining variations in reproductive functions and
in penetic selection and plamning of management programmes. Slower
growth rate and late attairment of puberty of Bos indicus has been
manifested in lower fertility rate than for Bos taurus (Igboeli and
Rakha, 1971). Oyedipe et al. (1981) reported significant differences
in age at attaimment at puberty among three breeds of cattle reared
under tropical conditions in Nigeria,

The most important management factor affecting sexual maturity
is the level of feeding, Limiting the amount of feed for growing bulls
to a level below that reeded for maximum growth would extend the age
of first appearance of sperm-cells in the ejaculate. Joubert (1954)
ocbserved that poor nutrition significantly retarded growth and sexual
development,
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Delayed puberty will oceur when there is a low plane of nutrition
available to the young male animal (Bratton et al., 1959; Flipse and
Almquist, 1960).

It has been observed that age at puberty is significantly
correlated with body weight gnins fram birth to puberty (Arije and
Wiltbank, 1971). Pfander (1971), Lamond (1970) and Topps (1977) have
indicated that under-nutrition is more likely to occur in cattle
grazing tropical and sub-tropical pastures whose protein content is
extremely low. Nutrition therefore is probably the most important
factor influencing zrowth, age at puberty and subsequent reproductive
performance of cattle in these areas. The importance of reproductive
performance in determining the econamies of cattle industry in the
tropics necessitates finding means and ways of achieving early

puberty so as to improve animal production enterprises.

This study was therefore designed to investigate the influence
of postweaning nutrition on:

i, growth pattern for body weight, chest girth and wither's

neight;
ii., body condition and scrotal development;

iii. age and pubertal traits at first appearance of spermatozoa

in the e¢jaculates;

iv. age ard pubertal traits at puberty.

2.2. MATERIALS AND METHODS
2.2.1. Bulls

Forty-two bull-calves made up of twenty-one Bunaji and twenty-one
Friesian x Bunaji were divided into two nutritional treatments viz: low

and high protein diets.
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The pericd of study was from January 1984 to June, 1985, The low

plane had ten bulls while the high plane had eleven bulls of each
breed, The Bunaji bulls were obtained from Kaduna State Livestock
ranches, while the Priesian x Bunaji crosses were first generation
{(F1 progeny) obtained from NAPRT Dairy Farm. The animals were
weaned at approximately six months of age at the time of introduction
to the experiment. All experimental bulls were screened for bloed
and helminth parasites, end appropriate treatments ard vaccinmations
carried out before introduction to experiment. They were regularly
dewormed and sprayed at monthly intervals with acaricides, throughout
the period of study.

The manapement of these bulls was such that, the bulls were
intensively fed with caleulated rations on group basis, The bulls
were divided into four groups and allocated to four paddocks, amd
each paddock had a shelter for the animals in case of rainfall or
sunshine., The bulls were allocated as follows: 10 BT bulls in pen A,
11 BJ bulls in pen B, 10 FRXRJ in pen C and 11 FRxBJ bulls in pen D.

The bulls were in strict confinement and were not allowed to
graze until at the end of study. At the end of each two weeks the
animals were yarded to the crush for semen collection and body

measurements.,

2.2.2. Nutrition

Two isocaloric rations (2.40 ME Mcal/kg IM) varying in protein
" level (Table 1) were formulated to contain 8.51% crude protein (low
protein, LP) and 14,.45% crude protein (High protein, Hp). Proximate
analysis of the two rations used were detemmined in the laboratory
(Table 2.2). The protein diets were formulated based on nutrient
requirement of beef cattle (National Research Council, NRC, 1970)
designed to gain 0,5 kg/head/day for high protein diet, and 0.29 kg/
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head/day for low protein diet, The animals were fed on group basis

as shown in Table 2,1), The camposition of the high and low protein

diets are shown in Table 2,1, Mineral lick amd water were provided  ad-
libitum to all experimental animals. The bulls were fed for a

period of 16 months; from six months of -age until at 21 months

of age.
2.,2.3. Body Measurements

Body measurements including body weight, withers height,
chest girth, scrotal circumference, cordition score were taken bi-
weekly fran six months through twenty-one monthe of age. Body weights
were taken by use of a weighing scale (kg), withers height by use
of a linear ruler (cm), chest girth by use of a tape (am), scrotal
circunference by use of standard metal scrotal tape (cm), and condition
score detemined according to the method of Pullan (1978). Bulls
were restrained for all measurements, after which attempts were then
made to collect semen by clectroejaculation, using a probe with
lorgitudinal electrodes! as described by Zemjanis (1970).

Volume of semen, sperm motility and sperm concentration of all

samples were determined by visual inspection in a graduated centrifuge
tube, field microscope and a haemocytometer respectively (Zemjanis,
1 970). Electroejaculation produced semen, but failed to consistently
produce a penile protrusion and hence did not enable us to score penile
adherence (Ashdown, 1960) as originally intended. Puberty was defined
as the age at which an ejaculated semen contained at least 50 x 106

spermatozoa with a minimum of 10% motility (Lunstra et al., 1978).

2.2, Statistiecal Analysis

The influence of ration, breed, age effects on withers height,

chest girth, body weight, scrotal circumference, condition score was

lstandard Precision Electronics Denver, Colorado, U.S.A.




33

studied by Multiple Analysis of Vardance (ANCWA) procedures (Steel

and Torrie, 1960). Breakdown (cneway) analysis was used to compare
pubertal traits at first appearance of sperm cells and at puberty.
Pearson's correlation analysis was carried out to study relationships
between age, body weight, scrotal cireumference, condition score,
withers height and chest girth and seminal characteristics, Oneway
amalysis of variance and Scheffee multiple range test (0,05) was used
to test for sipnificant differences of pubertal traits between the

four treatments groups.
P

1 i 2.3, RESULTS
I
i

2,3%.1, Attainment of puberty

Table 2.3 shows age and related phenomena at first appearance of
sperm cell and at puberty for Bunaji (BJ) and Friesian x Bunaji
(FRxBJ) bull-calves. Bulls on hipgh protein diets produced first
motile spermatozoa and attained puberty earlier than those on low

protein digts. Mean ages (months) at first appearance of motile sperm

on low and high protein diets for Bunajii bulls were 12.50 £ 0,69 and

-+

11.82 £ 0.35 (P(0,05) and for Friesian x Bunaji the ages were

15.36 t 0,57 and 9.18 t 0.12 (P(0.05) respectively. Mean ages at
puberty on low and high protein diets for Bunaji bulls were 16,50 £ 0,53
and 14.82 ¢ 0.68 (P{0.05) ard for PFriesian x Bunaji the ages were

17.97 £ 0.82 and 12.94 * 6,60 (P{0.05) respectively. The FRxBJ bulls
attained puberty earlier than Bunaji when placed on high protein diet,

but the reverse was the case when the animals were on low protein diet.

i::

2.3.2, Growth traits

Animals on high protein diet attained puberty at significantly
lighter body weipghts than those on low protein diets (P(0.05). Body

welght (kg) at first appearance of motile sperm in the ejaculate were



142,50 *+ 7.68 and 142,64 + G, 44 for BT on low and high protein
respectively. The difference were not significant. Body weights
(kg) at first appearance of sperm for FRxBJ on low and high proteins
were 183,14 * 8,60 and 162,88 % 10.60 respectively, which differed
significantly (P{0.05). Menn body weights at puberty on low and .
high protein diets for BT were 203.06 + 7.40 and 188,18 + 6.02 and
for FRxBJ the values were 212,86 + 11.49 and 191.01 % 12.54
respectively (P{0.095). Z
| Bedy weight changes of the bulls are presented in Téble 2.6,
Average dally gains in body weights were 0.24 kg ard 0.31 kg for
Bunaji on low and high protein dicts regpectively and €.32 kg and
0.4% kg for Priesian x Bunaji on low and high protein diets
respectively., The bulls on high protein diets had significantly
higher growth rates than those on low protein diets., Generally,
the Friesian x Bunaji had higher aversge daily gains than the Bumaji.
- Withers height, chest girth and bcdy condition sceres from six months
of age to 21 months are presented (Tables 2.4-2.7).

Mean chest girth at puberty indicate that bulls on the high
protein had significantly lower chest girth than those on low protein
diet, with no breed differences. Also mean withers height did not
show any significant difference between low and high protein diets
at first motile sperm and at puberty.

Condition score of bulls on hipgh protein were significantly
higher than those on low protein (P{0.01). Mean body condition score
at first motile sperm were 3,40 % 0,25 and 4,68 + 0,13 for Bumnaji on
low ard hipgh protein diets respectively. Mean condition score at
first motile sperm were 3.71 + 0.23 and 4.63 ¢ 0.16 for Friesian x
Bunaji on low and high protein diets respectively. Condition score
at puberty on low and high protein diets for BJ bulls were 3.89 % 0,26
and 5,00 * 0,20 and for FRxBJ the values were 3.05 + 0,47 and 4.88 ¢

0.01 respectively.



There were no breed differences in body condition score (P)0.10).

2.3.3, Scrotal and seminal traits

Animals on high protein attained puberty with significantly
analler scrotal cireumference than those on low protein, Mean
scrotal circumference (ecm) at first motile sperm on low ard high
protein diets for Bunaji bulls were 17.35 t 0.36 and 18.18 £ 0,60
respectively and for Friesian x Bunaji the values were 21,57 £ 0,97
and 19.69 + 1,33 respectively. At puberty the scrotal circumference
for Bunaji on low and high protein diets were 21.33 % 0,63 and
20,73 + 0,44 respectively (P)0.01) and for FRxBJ the values were
25,00 £ 1.37 and 22.93 £ 1,26 respectively (P(D,05). The Friesian
x Bumji bulls had significantly higher serotal circumference than
Bunaji at first motile sperm and at puberty.

Mean percentage motility was significantly (P(0.05) higher for
bulls on high protein than for those on low protein, . Volume of
semen in this study did not show significant nutritional or breed

differences (P)0.01).

2.3.4. Relationship among growth traits and seminal
characteristice

Simple correlation coefficients among growth traits and seminal
characteristics are presented in Appendices 2.3 to 2.10. Correlations
among, and between body weights and other traits were gernerally high
and significant through out the period of study for all the four groups.
The degree of association of these growth traits were stronger for all
the bulls on high protein diets than those on low protein diets (P)0.01).
The relationship between a;ze and body weight were highly sipnificant
(P{0.001). The correlation coefficients between age and body weight
for BJ on low and high planes were r = 0,81 ard r = 0.9 respectively,
while corresponding values were r = 0,60 and r = 0,94 for FRxBJ on

low and high plane respectively (P(0,001), Correlation coefficients



between age and scrotal circumference were also significant (P(0.01).
The correlation coefficients were r = 0,81 (BJ, LP), r = 0.91 (BJ, HP),
r = 0,71 (FRxBJ, LP), r = 0,99 (FRxBJ, HP).

Age and condition score, age and withers height age and chest
girth were found to be significantly correlated (P(0.01). Correlation
coefficients between body weight and scrotal circunmference were
highly significant (P(0.001) with r = 0,92 (BJ, LP), r = 0.97 (BJ, HP),
r = 0,75 (FReBJ, LP) and r = 0,96 (FRxBJ, HP). Changes in scrotal
circunference were significantly associated with body weight changes.
Body weight and withers height, body weights and chest girth were
significantly correlated (P(0.01). Associations between condition
score and withers height, and also chest girth were significantly
correlated (P(0.01). Withers height and chest girth were significantly
correlated (P(0,01) for all the treatment groups. Body weight,
scrotal circumference and body cordition were positively correlated
to volume of semen, sperm motility, sperm concentration and total

spermatozoa (P(0.05).

2.4,  DISCUSSION

Results in this study indicate that high protein diet significantly
isdueed earlier puberty in cattle than low protein diet. This is in

agreement with many reports which show that bulls on low plane of
nutrition had delayed puberty and retarded develcpment when compared to
those on high level of rutrition (Joubert, 1954; Bratton et al., 1959;
Barber and Almguist, 1975). The observed pubertal changes between
9.18 * 0,12 amd 17.97 * 0.82 months of age in this study are in accord
with values reported by Igboeli and Rakha (1971), Wildeus et al. (1934).

The significantly earlier puberty for FRxBJ on high protein and
the reverse on low protein when compared te BJ could be due to certain
genetic traits inherent in the exotic breeds, This could be attributed
to the ability of the indigenous breeds to with stand harsh nutritional
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conditions than the exotic breeds. The significantly higher average
daily gains for FRxBJ than BJ confirms a slower rate of sexual
maturation of Bos indicus breeds than Bos taurus (Igboeli and Rakha,
1971).

The lighter body weights, smaller scrotal circumference attained
at first ejaculated sperm and at puberty for bulls on high plane
than low is in accord with the work of Asdell (1955), Barber and
Almquist (1975), who showed that fast growing bulls were younger
and lighter at puberty than moderately growing bulls, The finding
on chest girth and withers height are in accord with the work of
Oyedipe et al. (1981) who reported that chest girth at puberty for
Zebu bulls and their crosses were not significantly different. The
significant larger body weights and larger scrotal circumference
of the FRxBJ than the BJ in this study confirms an earlier report
(Igboeli and Rakha, 1971) but contradicts the findings of Oyedipe
et al. (1981), who reported non-significant differences in body
weight and serotal circumference of Zebu bulls and their Friesian
crosses at puberty.

The higher body condition score for bulls on high protein diet
than for those on low protein confirm earlier reports that have shown
significant association between plane of nutrition and condition
score (Elliot and Topps, 1963; Alkass and Bryant, 1982),

The range of percentage sperm motility at puberty for all the
groups compares with those reported by other workers (Fields et al.,
1982; Wildeus et al., 1984).

In the present study, values for scrotal circumference at
puberty for Bos indicus bulls agree with those reported by Oyedipe
et al, (1981) and Wildeus et al. (1984), This investigation
demonstrates a positive association between scrotal growth and
nutrition of the young bull which is desirable for the attairment

of sexual function. The results indicate that protein level, age,



ard breed have significant influecnce on body growth patterns as has
been shown in some reports (Almguist and Barber, 1974; Barber and
Almquist, 1975; Coulter et al., 1975). The growth patterns for
withers height chest girth, body weight and scrotal circumference
show that the FRxBJ were better than the BJ. The latter is in
agreement with reports by Ficlds et al. (1982). Similarly, body
growth measurements for animals on high protein diet werce significantly
better than for those on low protein confirming the relationship
between nutrition and physical growth traits (VanDemark and Mauger,
1964), The significant associations between plane of nutrition,
condition score, scrotal circumference, and body welght in this study
is in agreement with findings of VanDemark and Meuger (1964), Pullan
(1978).

- The significant correlation coefficients for body measurements
and age reported in this work are camparable to those of Berry et al.
{1983), Monsocer et al. (1984) who have reported positive significant
relationships between age, body weight, scrotal circumference and
other seminal charactcristics. These significant correlations between
age and reproductive traits in this stwdy are in accord with the
findings of Hahn et al, (1969b), Coulter et al. (1975), Bongso et al.
(1982), Borgso et al. (1984). The results from this study also show
that body weight was significantly correlated with volume of semen,
semen concentration and condition score. These significant associations
indicate that most of the changes in semen volume, sperm concentration,
total sperm and body corxlition score were sipnificantly associated with
body weight changes as has been shown by Hahn et al. (196%b). The
latter reported that testicular and body growth of a large number of
dairy bulls werv: highly correlated and also to semen production traits.
It is evident from the present data that animals on high protein diets

attained puberty at younger age with better pubertal traits than those
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placed on 1low protein diets, The indigenous Bunaji attained
puberty later than the Friesian x Bunaji crossbreds when placed on
high protein diets and the reverse when on low protein diets,
Adequate protein intake and good management of the young
selected sire is a sine-qua-non in all breeding centres as this
would lead to early and cptimum _ sperm cell production. Attaimment
of early puberty by improved protein intake would lead to reduction
in time interval between generations which is of genetic advantage
in cattle improvement programmes. Adequate protein supplementation
should be recamended in any successful cattle management, especially
in the tropical regions where marked seasonality of rainfall results
in extremely low availability of pasture and herbage conditions
during the dry scasons, Thus the young carefully selected sire
should be fed and managed adequately so as to bring him into early
and optimum production of spermatozoa. Such a sire would become
a producer of large quantities of normal, fertile spermatozoa which
is beneficial in natural breeding or artificial insemination

programmes,
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Table 2,1: Ration formulation
Low protein diet High Protein diet
Feed Feed in ration (%) Feed in ration (%)
Cotton seedcake 2.50 17.32
Wheat bran 44,80 23.42
Mol asses 49,30 25.90
Brewer's dried grains %36 33.32
Common salt 0.02 0,02
Bone meal 0.02 0,02
Mineral lick ad-1ib ad-=lib
Water ad=-1ib ad-1ib
Table 2,2: Proximate analysis of rations
Dry Crude Ether Fibre Ash
Matter Protein Extrazt % %
% % %
Low Protein 75.39 8.51 1.94 6.36 5.56
High Protein 90,51 14,45 4,22 11.54 4,94
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Table 2,

st

: Pubcrtal characteristics of Bunaji and Friesian x Bunaji bulls on two protein diets.

rubertal characteristics
Ape (morths) at
l1irst arpearance of spermatozoa

50 x Hoﬂ sperm per ejaculate and at least

1.2 motility
Body weight' (kg) at

Iirst appearance of spermatozoa

£) x : D sperm per e¢jaculate and at least
1) motility

Crest girth (cms) at

First ¢ppearance of spermatozoa

K x pom sperm per ejaculate and at least

10% motility
Wishers height (cms) at

First appearance of spermatozoa

50 x nom sperm per ejaculate and at least

10% motility

Mean t Standard Errors

Bunaji
LP HP
n=10 n=11
12.50£0.69% 11.8240.352
16.5040.53% 14,8240, 680
142,5047.682 142,646,442
203.06:7.59%  188.1846,02°
117.2020.65> 117.360,83%
134,708,842 129,3641.43°
103.01%1.082 103,091, 35°
107.78+1.7 108,00+1.05

Friesian x Bunaji

LP
n=10

Hm.um»o.mqu

17.97+0.82°

183.1448.60°

212.86+11,49°

128.29+2.,15°
135.5742,82%

Hom.:uwp.mmd

109.43+1,78

HP
n=11

9.18+0.12°

12.9440.60%

162.88+10.6°

191.01#12.54°

126.6342.38°

pmm.mm»u.wuag

1085041 .55°

109.7541,.61

a,b,c

.aowwm with different superscripts within rows are significantly different (P(0.05).
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Table 2.3 Contd.

Condition score at

first appearance of spermatozoa

6

5) x 10° sperm per ¢jaculate and at

WP motility

Serotal circumference (ems) at

+irst appearance of spermatozoa

6

80 x 10 sperm per ejaculate and at

10% motility

Yotility (%) at

First appearance of spermatozoa

6

50 x 10”7 sperm per c¢jaculate and at

1J% motility

volume. of semen (mls) at

First appearance of spermatozoa

6

50 x 10” sperm per ejaculate and at

107 motility

least

least

least

least

Bunaji
LP HP

3, 4040, 252 4,68+0,12°
3,8940, 262 5.00+0,20°
17.3520. 36> 18.1840.60%
21.33+0.63° 20.7340. 442
30,312, 462 3U, 2842, 30°
39,90%3.95> 49,3542, 84°
1,04+0.21 1.3640,26
1.77%0.23 2.0240,29

Friesian x Bunaji

LP

3
3.7120.15

3,850,477

21.5740.97°

25.00+1,37°

20.84#1.13°

40.97+4.412

1.0940,.22

1.9720.29

HP
4.6340,15°

%.88+0,01°

19.69#1,33°
22.94+1,26°
30,.7142.16°
44.6843,13°

1.12#0.31

1.8420,18

&3P ¢ -a_vwnm with different superscripts within

rows are significantly different

(P{0.05).



43

Table 2.4: Withers height (cm) of’Bun'_Lji and Friesian x Bunaji bulls
on two levels of protein diets,
(mﬂﬁghs) Bunaji Friesian x Bunaji
LP HP LP HP

6 97.40#1,06  97.36+1.70  95.80%2,04  100,09%1,89"
7 96,2541.16  97.14%1.44  06,25¢1.16  100.86%2,21
8 96.95¢1.18  97.96#1,70  97.00#1.81 101.74#2.10%
9 101.85¢0,75™ 103,91:1.78°  99.80#1.72%  104,3242,08"
10 103.3541,09  105,05%#1,07 103.75¢1.88  105.31#2.11
11 102,1041.01  105.14%#0,90 103.75$2,20  105.11#1.8Y
12 101.8040.99  104,00%#1.15 103.65%1,50 108.17+2.14%
13 102,7041,02°  105.1041.25™0 106.6540.65°°  109.7842.51
14 103.9041.31%  105.73#1.19°° 106,9042.86°°  109.1122,%1°
15 104,60+1.63  106,1041,41  105.50%2.25 110.81+2,02%
16 107,0541.51%  100.4121,377° 112.2141,67°¢  115.8842.10°
17 109.6541.40  110.774#1.20  111,24+1,65 118,814,097
18 109,751,587 111.95¢1.10" 115.43:1,50°  119.062.09c
19 109.7241.77  112.8240,95 116.57+1.86"  120.88+2,62°
20 111.6741.59% 114,0041,05™ 116.5041.82"°  120,5042.55°
21 112.89#1.357  114,5242,10°0 116.542,23™°  122,002.49°

Overall

mean *s.e.m 104.7946.38% 106,3947,02% 108.6?128.22ab 111.51110.h9b

a’b’c’dData with different superscripts
different (P{(8.05).

within rows are significantly
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Table 2,5t Chest girth (ClTla) of I:hmaJl and Friesian x Bunagl bulls
on two levels of protein diet _ o

hge Buraji Friesian x Bunaji

(months)

P N | HP ..

6 103.4041,54  103.91#1.51  103.51#41.49  112,1841,973
T 103.8541,12  10%.23:1.,10 103.71#1.10  112.32#1.96%
8 105.7041.47% 1085741647 110.6022.42°  115,3242.90°
9 106.9581.63% 113.3241.53° 113.682.68°  119,1433,13°
10 113.6541.20  115.55#1,29  116.19¢3.30  120.1442,82%
11 114,2041.66% 112.9121,14% 118.69:2.20° 119,613,460
12 1177542477 119.73:1.77°° 120.20£2.17°  124,0082,62°
13 121,1081,70% 124,1821.75° 123.05#4,16%° 131.1124,01°
14 123,15+1,04  125.73#2,01  124.77#3.90  131.61#3,44°%
15 125.15¢2,03  127.61:2.11 127.47+¢3.98  133.384.412
16 128.40%3,13  128,59£2,27  128.71#4.45 136,634,342
17 126.35+3.50% 133.27:2.35° 133.6443.85°  142.2124.67°
18 131.5543.68% 132.50:2.05° 137.79¢4.63°  146.754h,45°
19 135.5342.65% 134,2742,22"  144,3845.31°  149.632h,80°
20 133.1123.20%  135.3612,66> 142071:5.63b 152,6341,77°
21 134,6143,20%  137.00:2.93° 146,85:5.41°  154,75+4,00°

Overall mean

;,g .. 121.50¢12.54% 123,31413.25°0125,23426,58°  130.63418.92°

different {P{0.05).

’dData with different superscripts within rows are mgmfmant
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Table 2.6: Body weight (kgs) of Bunaji and Friesian x Bunaji bulls on
two levels of protein diet

e Bunaji Friesian x Bunaji
LP HP LP HP

6 99.30¢4,18  100.82#4,1)  117.3044.18°  128.8247.40%
7 100,10¢4.40  100.11#3,69 118.45%6.11%  131.6529.71°
8 105,658,347 114,244,640 121.0087,61°  137.0049.733
9 123.90¢5.18% 128,7745.02° 131.7048.13°  150.7311,08°
10 129,6045.30% 135.95¢4,07° 136.88:8.20°  153.31#1,10°
11 131.6045.56% 136.7743.26° 140.71#10.25° 164,77412,56°
12 144,10£7,00%  149,7246.25° 150,40410,50° 170,33413,78°
13 155,507,352 167,276, 74° 166.56415.69° 195.78+16,20°
1l 163.6047.21% 174.73:7.57° 167.29#14.70° 198,78417.31°
14 163.6047.21% 174.7347.57° 167.29414,70% 198.78417.31°
15 170.7548,07% 183.55¢7,32° 178.43415.08° 198.12417.40°
16 184,40412,36 184.7349.15 185,9316.63  219.00#19,19%
17 199.60£9.74  200,95:9.24  205.64%16.63> 243,33220 47"
18 192,00$10,817 204.3648.53° 222,91418,27° 264,0620,69°
19 200,33410,66> 206.68£9.22° 241,71#419.27° 278,36423,019
20 197.50410. 757 212.09410,61° 259,43£26.82° 293.1323.40¢
21 208,67+, 477 239.64+12,54° 265.46428,10° 316.13:24,053

Overall mean

1s.€.m. 156.0038. 367 165.02£42.66° 175.80449.97° 201,39462.93"

205500t with different letter superscripts within rows are significantly

different (P(0.05).
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Table 2.7: Conditions score of Bunaji and PFriesian x Bunaji bulls on
two levels of protein diet

(mAﬁghs) Bunajii Frieslan x Runajil
L HP LP HP
6 U 4.7080.20  1.5080.15  1.70¢0.21 2124037
7 2.2040.24 2,730,285  1.80:0.16%  2.73%0.25
8 2.6040.19%  3.9120.20°  2.8020.24°  3.9520.33°
9 2.9580.26%  4,3680,17°  2.7120.32%  4,2640,21°
10 3,230,252 4.67¢0.14°  2,200.28%  4.1640.15°
1 2,250,087  4.,5210.20°  2.5040.80%  14.5610.18°
12 3.2980.250  4.77:0.11°  3.00:0.85°  14.,5040,18°
13 3,2000,20°  4,7720.12°  3.2210,80%  14,5320,20°
14 3.3820,2%  4,5720.21°  3.36:0.32%  4,1240,13°
15 3.5950,20°  4,5720,22°  3,97:0,34%  4,9020,10°
16 3.50:0.13°  4.57:0.09°  3.1540.287  5.0040.0°
17 3.5020,16>  5,0240.15°  4,07:0.48%  5,020,0°
18 3.33:0,30%  5.09£0.09°  4,070,45° 4,8120.18°
19 3.5040.17"  4.93:0.15°  3.36:0.45%  5,00£0.17"
20 3.07:0.0%  5.0000,18°  3.5740.51"  5.2020.15
21 3.6580,37°  5.1240,20°  3,57:0,45%  5,00:0,0
Overall mean
$3,e.m. 3.18£0,92%  4,5280,96°  3.25:1.13%  14.4720,88°

different (P(0.05).

2%ata with different letter superscripts within rows are significantly
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Table 2.8:
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Serotal circumference (cms) of Bunaji and Friesian x
Bunaji bulls cn two levels of protein diet

Priesian x Bunaji

. Bunaji

(mgﬁihs) LP HP LP ” HP
6 . 11.25#0,27  11.55%0.16  11,25#0.27  11.23%0.88
7 1 11,9240.33  12,0540.16  11.0580.21  13.93:0.89
8 ég 13,1840, 48> 1u.u3¢o.u3b 1u.20¢0.31b 15.1840,96°

9 ?%' 14,2320,34%  15,2420,43°  15,2620,74°  17.48+1,16°
10 14,43£0,32%  15.410,39°  15.8120.94°  17.4841.16°

KT 15.8140,68  16.4340,50  16,251D,82 19.2241.22%
12 16.68£0.607  17.740.63™° 18.13:1.80°  21.11#1.34°
13 17.80£0.70%  19.32£0.79°  10.0321.26°  22,9731.53°
14 19,1341.18%  20,52:0,76° 20,391,487  23.03#1.64°
15 10.5080.73%  20.7740.77°  21.20#1.65°  24.hh4x1,77°
16 19.88£0.89%  20.64:0.75%  22.3241.63°  25.25:1.64°
17 20,80£0.90%  21.98:0.80°  2u4.29:1.49°  26,6941.64°
18 20.9580,59°  22.68:0.83°  26.38:1.50°  27.9741.3%
19 21.5880,95% 22,770,880  27.2141.54°  28.81:1,23°
20 20.86+1.027  23.0020,960  28.17+1.35°  29.31%1,20°
21 21.47£0.95°  24,17¢1,01°  28,25¢1.64¢  30.25¢1.18%

IE. |

wverall mean

5,8, 17.64£3.58%  19.67#4.05°  19.98:5.73°  22.15¢5.86°

a’b’c’dData with different letter superscripts within rows are

1

i

significantly different (P{0.05).
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3,1, INTRODUCTION

Low protein and energy from pdbr .quality herbage result in
loss of body weight and corresponding low levels of reproduction
in eattle grazing such pastures (Elliot and Topps, 1963; Topps,
1977). Underfeeding for an extended period during growth of a
bull is detrimental not only to his growth ard development, but
alse to his sperm producing capacity (Bratton et al., 1959;
VanDemark and Mauger, 1964),

Salamon {1964) found that hish level of supplementary feeding
had significant influcnce on sperm production in rams with average

daily sperm output of 12.7 x 109 spermatozoa for high plane and

9 spermatozoa for low plane, The effects of low and high

8.8 x 10
levels of feeding and body condition upon sperm production and
gonadotropin concentration in rams show that those on high plone

were better in terms of sperm voided in urine and scrotal growth

and concentration of spermatczoa in semen (Alkass and DBryant, 1982),

The restrictive effects of limited feed delay the
sexual funetion primarily duc to diminished gonadotropin output and
releasing factors from the pitultary and hypothalamus (McDonald,

1975). Adequate nutrition is therefore required for proper developmert
and function of the hypothalamos-pituitary~testis axis to initiate
and maintaim spermatogenesis (Salisbury et al., 1978). _

Several studies are in general apgreement with regard to. ”
relationship between plane of nutrition and semen production (James,
1950). A relationship between the incidence of abnormal spermatozoa
ard fertility has also been well established in the bull (Rao, 1971).
Hentpes (1967) indicated that bulls fed on low protein showed a decline
in libido which became more pronounced as the animals lost weight.

The latter however reported that endocrine changes, sperm production

ard its quality were not sericusly affected.
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There are also reports on the influence of plane of nutrition on
seminal quality from weaning to one year of age in exotic bulls
(Wilsey, 1972; Sitarz ct al., 1977; Breuer, 1980; Pruitt, 1983;
Coulter and Kozub, 1954),

Data on onset of sexual function in Zebu bulls have been
reported by Aire and /Akpokodje (1975), Osinowo (1979), Oyedipe et
al. (1981). However, the long term nutritional effect on the
maintenance of sperm production capacity and sperm defects in Zebu
and Friesian x Bunaji (crossbred) bulls have not been well documented,

This study was therefore designed to investigate the influence
of age and postweaning nutrition on sperm output and semen
characteristics of Bunaji bulls and their Friesian crosses.

3.2. MATERIALS AND METHODS

3.2.1. Animals and Nutrition

The number of bulls and the two levels of protein diets imposed

are as described in Chapter 2.

3.2.2. Samen collection and evaluation

Semen was collected from each bull by an electroejaculator
biweekly (twice a month), A total of 866 ejaculates were collected
and involved in this analysis consisting of 275, 150, 231 and 210
ejaculates for FRxBJ (Hp), FRxBJ (LP) BJ (HP) and BJ (LP) respectively.
Semen volune was assessed visually from a graduated centrifuge tube,
while percentage sperm motility was determined using a field microscope.
Sperm concentration was determined by a Neubauer haemocytometer.
Only samples containing more than 50 x 106 million spermatozoa were
fixed in buffered formol saline and some stained with eosin-nigrosin
stains as described by Harasymowycz et al. (1976). Eosin-nigrosin
slides were analysed to study live dead ratio, and sperm head morphology
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within one to three days éfter preparation, _

Five hundred cells were counbed on each slids.f by use of a r_
light microscope at 1000 x with oil immersion acbordi‘l.';é-to the :
method of Dott and Foster (1972), Harasymowycz et al. (1976). This
was used to study live-dead ratio, micro-head, and giant heads. Wet
fixed samples in buffered formol saline (within 3 days preparation)
were studied by counting 400 cells at 1000 x with oil immersion
using phase contrast microscopy (Rao, 1971; Harasymowycz ¢t al., |
1976). The following morphological defects were recorded using the
wet fixation: proxinnl cytoplasmic droplets, distal cytoplasmic
droplets, detached heads, coiled tails, reversed tails, rough
midpieces, abnormal mid picces, swollen mid pieces, rough acrosormes,

irregular acrosaomes and swollen acrosomes,

3,2,3. Statistical Analysis T
The influence of ration, breed, and age on volume of semen,

sperm rmotility, sperm concentration, total spermatozoa and morphological

defects were studied by ANOWA procedurcs {Steel and Torrie, 1960).

3.3.  RESULTS e

The effects of age, ration and breed on seminal characteristics
are presented in Appendices 3.1, 3.2, 3.3, 3.4, 3.5, 3.6. The
postpubertal characteristics are presented in Tables 3.1 and 3.2.
Volume of semen produced was significantly influenced by age and
ration (P(0.05) but with no breed differences (P)0.05). Bulls on
high plane produced more volume of scmen than those on low plane
(Table 3.1). The influence of age on volume of semen produced was
highly significant (P{0,001) and bulls achieved higher volume of
semen with increase in age (Fig. 3.1).

Comt
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Mean semen volume {(ml) on low amd high protein diets for Bunaji bulls
were 2,98 £ 0,94 and 4,19 ¢ 1,04, and for Friesian x Bunaji bulls,
the values were 3,08 + 1.14 and 4,10 # 1,24 respectively.

Percent progressive sperm motility was influenced by age and
ration (P(0.05). Bulls on high plane had hisher percentage sperm
motility than those on low plane (P(0.05). Bull sperm motility also
significantly increased with age (Fig. 3.2). Mean % sperm motility
on low and high protein diets for Bunaji bulls were 45,14 t 15,68 and
51.27 * 22.70 and for Friesian x Buraji the values were 43,50 ¢ 16.60
ard 59.79 t 16,84 respectively.

Bulls on high plane of nutrition had significantly higher sperm
concentration (x106/m1) ard total sperm output than those on low
plane. Mean sperm concentration (x106/m1) on low ard high protein
diets for Bunaji bulls were 58,00 & 18.60 and 114,43 % 40.66 and for
Friesian x Bumaji the values were 88,50 * 26,50 and 127.11  46.68
respectively. Similarly total spermatozoa (x105) on low and high
protein diets for Bunaji bulls were 172,84 + 18,08 and 479.46 £ 42,29,
and for Friesian x Bunaji the values were 316,83 & 30,21 and 521,15 %
57.88 respectively. Age also had significant influence (P¢0,05) on
sperm concentration and total sperm output, both of which increased
with age (Fig. 3.3, 3.4).

There were no significant differences between low and high
protein diets and also between breeds in respect of percentage live
spermatozoa, detached heads, proximal and distal cytoplaamic droplets,
midpiece defects, tail defects, head defects and acrosome defects
(P(0.05)., However, the Bumji bulls on low protein had significantly
lower percentapge proximal droplets than the other three groups
(P(0.05), Proximal cytoplaamic droplets and sperm head defects were
seen to significantly (P(0.01) decrease with age.
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About 40% proximal droplets and 15% sperm head defects between the
age of 12 and 14 months significantly decreased to below 10% at the

A

age of 17 months and above (Figs., 3.5 aml 3.6),
3.4, DISCUSSION

The results in this study show that semen volume increased
with age and alsc due to high level of nutrition as have heen
observed by VanDemark and Mauger (1964), Barber and Almquist (1975).
The latter reported that semen volume of under fed bulls was 65%
to T9% of that of the econtrols, Percentage sperm motility was
also hipher for bulls on high protein diets than those on low "
protein diets as has been earlier reported by Almquist and Barber
(1984), 'ere was significant and consistent improvement in
percentage sperm motiiity with age which is consistent with findings
by Flipse and Almquist (1960). | L i -

Semen concentration and total spermatozoa increased Jéignificantly
with age. The same has been reported by lahn et al. {19693b); Coulter
et al. (1975); Carter et al, (1980). The study n2lso demonstrates
the adverse effects of low profein diets on semen production in young
bulls., The latter are similar to the results of VanDemark and
Mauger (1964) who reported poor semen production in bulls on low
energy diets, The findings in this study are also in agreement with
James (1950}, Bratton et al., (1959) who indicated that under fed
young bulls produced sipnificantly lower sperm per gjaculate than
over fed young bulls. Similar results in rams (Alkass and Rryant,
1982) have also shown that low level of feeding depressed progressively
the numbers of spermatozon voided out in the wrine, scrotal
circumference, sperm concentration and total spermatozoa in the-
ejaculate., However, other contrary reports have indicated reduccd

reproductive potential, poor seminal quality in Hereford and Angus
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bulls fed with high energy dicts than medium energy diets (Coulter
and Kozub, 1984). Another report has shown that there was no effect
of level of dietary energy on either daily sperm production or
epididyml sperm reserves of 1 year Angus bulls (Wilsey, 1972).

The non-significant effect of dietary protein intake on
seminal quality in this study is in accord with many reports (Wilsey,
1972, Sitarz et al., 1977; Breuer, 1580; Coulter and Kozub, 1984)
who found no effect of high energy diets on seminal quality of bulls
from weaning to 1 year of age, This study also confirms the recent
work . of Coulter and Kozub (1984) who reported that normal acrosames
were ot affected by diet or breed,

VanDemark and Mauger (1964) demonstrated that underfeeding for
an extended period of time up to 46 months of age lead to low sperm
producing capacity and attempts to correct the damage became
irreversible, The effect of high plane of nutrition on
puberty, optimum sperm output and scrotal growth has been reported
(Barber and Almquist, 1975). Hentges (1967) however, reported that
low and high protein diets had no effect on endocrine chenges, sperm
production and semen quality. Generally, it appears that these varying
observations might be due tc period of time under investigations as
has been reported by VanDemark and Mauger (1964). The findings in
this study also agrec with the work of Melrose (1962) who reported that
differences in semen quality attributed to level of feeding were not
significant.

The percentage proximal dropets and sperm head defects significantly
decreased with age. This is in accord with the work of Rao (1971),
Salisbury et al, (1978) and Sekoni (1979) who have reported hizh numbers
of sperm defects especially proximal droplets and narrcow sperm head
defects in young bulls.,
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This has been said to be indicative of repenerative processes of
the spermatogenic epitheliun in the testes. The high percentage
proximal droplets in young bulls and the significant reduction of
such defects as bulls mature mimics the striking morphological
changes taking place in the sperm during their passage through the
epididymis, The latter is characterized by the migration of such
droplets from a proxdnal position to a distal one until they are
completely lost. Generally, no sipnificant breed differences in
sperm defects were observed.

i Adequate protein supplementation is thus recamended for
optimun sperm producing capacity and good fertility even though
low protein of 8,%1% crude protein as fed in this study did not
appear to be critical for semen defects. Feed formulation should
be made to contain adeguate protein, mineral and energy componients
for optimum bull performance. This would particularly be important
. in areas of low quality herbage in the dry season that can result
in loss of body weight and corresponding low levels of reproduction.
Since sperm defects are higher at early age, it is recommended that
yearling bulls should not be used until nt the age of 17 months and

above. At this time most of the sperm defects must have reduced $o

| appreciable levels. The present study also shows that optimum sperm

"production can be achieved by adequate rutritional intakes.
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Table 3.1:
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Mean postpubertal semen output of Bunaji bulls and their
- Priesian crossbreds on two levels of protein

No, of Semen Sperm Tctal Sger‘m

Breed Ration ejaculstes volume concentration SDEI'%l motility
(1) {(x10%/m1) (x100) (%
FRxBJ J§1% 275 H.lOii.Eub 127.11t’46.68c 521.15i57.880 59.79t16.8£lc
FREJ LP 150  3.08¢1.14%  88.50%26.50° 316.83£30,21° 49,50416,60°
B M 23 h.aor1,of® 114,43:40,66° U79.46142.29° 51.27422.70
B CLP 210 2.98:0,98%  58.00418,60% 172,84118.087 145.14415.68%
a,b,c

)

b
i
i
I

Data with different superscripts within colums are significantly
different (P(0.05).
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Friesian crossbreds on two levels of protein
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Mean postpubertal sperm defects of Bunaji bulls and their

Characteristic FRxRJ FExBI RY BJ

LP HP LP HP
Number of ejaculates 150 275 210 231
%2 Live spermatozoa 66,874,337 68.8%3i4,96 68,51+5.28 66,03+4,07
Detached heads (%) 2.64%1,39 2.6941.,24 2.1440.90 1.20£0,96

Proximal droplets (%) 21.54%h,34

Distal droplets (%)
Rough midpiece (%)
Abaxial " (%)
Swollen " (%)
Coiled tails (%)
Reverse tails (%)
Rough acrosomes (%)
Irregular " (%)
Swollen acrosomes (%)
Micro heads (%)
Narrow heads
Pyriform heads (%)
Short broad heads (%)
Giants heads (%)

1.66%0,90
0.4520,40
0,3710.28
0.460.40
1,1820.67
3.,15¢1.37
0.6440,32
0,2840.16
0.15%0.17
0.41+0,38
3.09%1.02
1.2440.83
1.31$0.75
0.2520.35

20.7%+18.1% 11.17£10.2%723,85+15,06

1.7110.71
0,3940,21
0,4540,41
0,330.33
1.0640,85
2. 4321.17
0.3140.24
0,22+0.18
0.,1610,16
0,3410,22
3,06%1.01
1,02£0,65
1.49£0.77
0.06+0.09

2.9241.32
0.3740.32
0.44+0.37
0.34+0.19
1.78+1,16
2.72+1.03
0.62+0.26
0.3040,26
0.12$0.21
0.39£0.33
3.0441.,00
1.08£0,65
1,1420.72
0.15+0,34

2.85%1.27
0.33£0,33
0.4840,30
0.680.44
1.1940,66
2.52+0,84
0.3110.26
0.3020.23
0.25%0,18
0.4420,35
3.0110.85
1.0140,71
1.01#0,71
0.18+0,28

¥ata with different supersceripts within rows are significantly different

(P(0.05).
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4,1,  INTRODUCTION

' }izlléﬁétologic parameters can provide useful information on the
health status, etiology and pathogenesis of low reproductive function
of Zebu cattle indigenous to tropical Afriea (Saror and Coles, 1973a,b,c).
‘his may be due to a cambination of ¢ne or more of 'émrir'omental R
genetic, physiclogic and nutritional influences, whose effects may
be expressed in the blood picture (Roubicek et al., 1968). Poor
growth rate is brought about by limitation in dietary intake of a
particular nutrient which may affect the blood chemistry (Payne et
al., 1970). Rowland and Manston (1976) established normal values
of blood chemistry for dairy cattle and identified some potential
uses of blood parameters.

An association between nutrition, blood profile and infertility
has been reported (Greig and Boyne 1956; Coles, 1967; Hewett, 1974a,b).
Correlations between blood components and rate of weight gain have
been reported (Schultze, 1955; McDonald et al., 1960; stufflebeam
et al., 1969). It has also been reported that haemoglobin and packed
cell volume are influenced by feedinp levels and improved management
practices (Saror and Coles, 1975; Cyedipe, 1981). Whether these -

" variations are large enough to influence the reproductive performance
{early attainment of puberty) of Bunaji and Friesian x Bunaji bulls~
calves indigenous to the tropics, has not bheen fully investigated,

The present work was undertaken to:

evaluate the influence of different levels of nutrition on
haemotologic parameters of Bunaji and Friesian x Bunaji bull
calVeS. . :
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k.2, MATERTALS AND METHODS

S h.2.1. Animals and Nutrition

]

e
r‘ a

This has been described as in Chapter .2 and 3,

bl 4,2.2, Blood collection and analysis

Before commencement of study, biood, faceal and seri:m samples
were screened for possible diseases and effective vaccination and
treatment were done accordingly, Blood samples were collected fram
individual animals one month before commencement of study, at the
beg:mmng of study, and then twice a month till the end of the study.
The blood samples were collected via jugular vein puncture into tubes
containing disodium salt of ethylene diaminetetraacetic acid (EDTA)
as an anti-coagulant. L i

Haemoglobin {Hb), packed cell volume (PCV), red blood cehlls
(RBC), white blood cells (WBC) and differential white blood cell
count were determined using routine laboratory procedures (Coles,

1967; Saror and Coles, 1973).

SN L.2,3. Statistical Analysis

L

A statistical package (Nie et al., 1975}, camprising analysis
off variance (ANOWA), Schieffe multiple range test was used to test
for differences in the blood parameters between the four treatment
groups. Correlation analysis (Steel and Torrie, 1960; Nie et al.,
1575) were done within groups to check the relationships between
different parmmeters. The influence of ration, breed amd age on all
blood parameter was analysed by standard ANWA procedures (Steel and
Torrie, 1960). | | o
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RS 4,3 RESULTS
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Results on mean blood values are presented in Tables 4.1 and

4,2, Monthly serial sampling are presented in Tables 4.3 to 4.12,

4.%,1. Packed cell volune

[BIuils on high plane of nutrition had significantly higher PCV
values than those on low plane (P{0.001), Mean POV values for
FR«BJ on low and high planes were 28,86 & 2.12% and 37.21 £ 1,90%
respectively, while PCV for Bunaji on low and high planes were
32,33 £ 1.58 and 35,96 * 1.93% respectively.

4,3,2. Haemoplobin

The influence of ration and age on haemoglobin values were highly
significant (P{€.001). Bulls on high planes had significantly higher
heemoglobin values than those on low plane (P{0,05). Mean haemoglobin
values (gn/dl) for FRYBJ on low and high plares were 10.08 £ 1,00 and
11.69 t 0,71 respectively while values for Bunaji on low and high
planes were 10,06 % 0.56 and 12,07 ¢ 0.64 prespectively.

RS 4,%.3, Total Protein

" Ration and age had significant influence on total protein (P¢0.001);
while breed had no significant influence. Animals on high protein
diets had significantly higher total protein than animals on low protein
(P{0.001)., Mean total protein (pm/dl) for FRxBJ on low and high protein
diets were 6,97 * 0.4% and 7.60 + 0,38 respectively while values for
Bunaji on low and high protein diets were 7.14 £ 0.33% and 7.60 & Q.37
respectively.,
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4,34, Red blood cell

Bulls on high planc had significantly higher RBC values than
animals on low plane with no significant breed differences. Mean
RBC values (xloslml) for FRXRJ on low and high planes were 5,10 %
0.57 and 6,43 + 0,58 respectively, while values for Bunaji on low
ard high planes were 5.54 + 0,48 and 6.04 * 0,51 respectively.

4,3.5 White blood cell

The influence of breed, ape and ration on total white blood
cell count were highly significant (P{0.01). Mean total WBC values
(x10°/m1) for animals on high plane (FRXBJ, 11.04 * 0,93 and BJ,
12.94 * 0,95) had significantly high total WBC values than animals
on low plane (FRxBJ,10.67% 1,28 and BJ, 11.25 £ 0.95).

4,3,6 White blood cell differential count

The influence of breed, ration on WBC differential count are
presented on Table 4.2, Breed and age had highly sipgnificant
effects on neutrophils, lymphocytes, eosinophils, monocytes, basophils
(P{0.M). Ration had no sipificant effect on WBC differential
count . Mean neutrophil values for FRxBJ on low and high
planes were 31,00 * 2,98% and 30,58 + 2,71% respectively, and were
significantly (P(0.01) lower than the values for Bunaji on low plane
(32,09 + 2,27%) and high plane (32.30 ¢ 2,60%). FRxBJ bull-calves
had significantly higher lymphocyte count than Bunmaji bull-calves
(P(0.001), Mean lymphocyte count for FRxBJ on low and high planes
were 61,92 %+ 2,91% and 61.90 * 3,04% respectively, while values for
Bunaji on low and high planes were 58.58 + 2,57 and 59.17 & 2.54%
respectively.
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Age effect on lymphocybe count was highly significant (P(0,001),
with variations at different sampling pericds. Generally, the
Bunaji had higher percentage eosinophils than the FRxBJ bull-calves
(P{0.01). Age and ration had no significant effect on eosinophils
(P)0.1). Mean ecsincphils on low and high planes for FRxBJ were
Ho70 £ 1,36% and 5.16 & 1,687 respectively and for Burmaji bulls the
values were 6.58 * 1,86% and 5,49 % 1,53% respectively,

The Bunaji bulls had significantly (P{0.01) higher monocyte
-value than FRxBJ animals. Mean monocyte values for FRxBJ on low

and high planes were 1,99 £ 0.60% and 1.95 t 0.64% respectively and
for Bunaji the values wore 2,48 + 0.88% and 2.33 * 0.68% for low and
high planes respectively. Age had significant influence on monocyte
values (P{0,001) witl':x inconsistent variation at different sampling
periods. . | | _ | ‘ :

The Bunaji bull-calves on low ané high protein diets had
sigp;if‘icantly hipher basophils values than FRxBT on similar levels
of nutrition. Age also had sigmificant influence on basophil values
with varying values throughout the pericd of study. Ration effects
were not significant (P)0.1). Mean basophil values for FRxBJ on
low and high planes were 0,15 + 0,184 and 0.16 % 0,19% respectively,
while Bunaji on low and high planes were 0.33 & 0. 30% ard 0.22 ¢

0.20% respectively.

4,3.7. Relationship between hacmatologic parameters

PCV was significantly (P(0.01) correlated to hacmoglobin, red
bleod cell and total protein for the four treatment groups (Appendices

4,3-4,6). Heemoglobin was also significantly correlated to red blood

icell and total protein (P(0.01) for all the groups.



Correlations. ;oétv.;een pCV, haemogiobin, red blood cell and white
blood cell were found to be consistent among the treatment érbﬁps.
Significant positive correlations (P(0.01}) were found between, |
packed cell volume, hasmoglobin, red blood cell and total plasma
protein,

.. ;. There were significant negative correlations among the
donmonents of differential blood count (P{C.01),

a0 -

4.4, DISCUSSION

The values for blood porameters in this study are within the
normal range reported for temperate breeds (Schalms, 1965; Coles,
1967), tropical brecds (Saror ard Coles, 1973a,b). The haematologic
data obtained in this study are in agreement with the reduced
hsemopglobin, red blood cell, hematoerit end serum protein values |

for Hereford and Zebu cows when ﬁlaeed on different levels of protein
* {Bedrak et al., 1956; Oyedipe et al., 1984). The significantly

- higher values of packed cell volume, red blood cell, haemoglobin,

s white bload cell and total plasma protein recorded for animals on

high protein diets in this study are in accord with those of Hewett

(1974), Oyedipe et al. (1984). These workers observed that

- haemoglobin and POV were influenced by feeding levels. The higher

.- . POV, Hb, red blood cell, white blood cells and total protein values
for high protein diet in this study are in agreement with observations
by Saror and Coles (1973a,b, 197%) who have indicated that haemoglobin
and packed cell volume were lower in nomadic Zebu cattle than those
under improved management husbandry practices. The results indicate
that there were significant breed differences in PCV, RBC, WEC, Hb
and total protein values. These findings are similar to the works

of Saror and Coles (1973a,b; 1975) who reported that nomadic Zebu

i
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cattle had consisteﬁtls; lower PCV, Hb, values than FRMBJ .and
BY cattle managed in institutional and Goverrment farms. The
authors explained these differences to be due to nutrition and
husbandry practice.
r The effect of ration on whitc blood cell differential count
was insignificant. Breed had a significant influence on neutrophil,
lymphocyte, eosinophil, monocyte and basophil counts., The BJ bulls
had significantly higher neutrophils, eosinophil, monocyte and |
'basophil values than FixBT bulls. The only exception was llymphocyte
count,, in which FRxBY had higher values.
- Significant correlations between haematologic parameters
| existed for packed éell volume, haemoplobin, plasma total proteins
and red blood ceil for all the four treatment groups, This latter
observation tends to eonfimm that level of protein intake is closely
| .associated with POV, Hb, total protein and RBC (Oyedipe et al., 1384).
It can be concluded that values for PCV and Hb, total protein
obtained under field conditions may serve to monitor the nubritional
status of our indigenous animals. This monitoring of blood values
and total serum proteins under different nutritional levels may
provide a useful tool in setting ocut criteria for evaluating the

production potentials of our livestock, particularly under ficld

corditions,

]
i
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Tuble 4,1: Means ts.e.m. of some blood parameters of FRxBJ and BJ bull-calves on two level of protein diets.

Breed Ration Packed cell Haemoglobin Red blood cell White blood cell Total
volume (PCV) (Hb) g/100ml (RBC) x106/ml (WBC) x103/m1 Protein
(2)
FixdJ Low
Protein 25.8642.12% 10.08+1.00% 5.80£0,11% 10.6741,28° 6.97£0.432
ﬂuﬂm.u T.MWU. B b . C b U
Protein 37.21%1.,90 11.69#0.71 6.43$0,11 11.04+0,97 7.60£0,38
aJ Low
tein 32,3341,58° 10.0610,56% 5,86%1.69° 11.2540.95° 7.1420.332
BJ Hlgh o b b a b
Protein 35.96#1.93 12.07+0.64 6.04+0,10 12.9440.95 7.60% 37
i,b,c,d

Data within columns with different superscripts are significantly different (P(0.05),
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Troble k. po; Means $s.e.m. of White blood cell differential count of Bunaji and Friesian x Bunaji bulls on two l2vel

of protein diet

Breed Ration Neutrophils Lymphocyte Eosinophils Monocytes Basophils
(%) (%) (%) (%) (%)

FroBRJ Low

Protein 30.00£2.98 61.9242,91 4,70%1,36 1.9910.68 0.15#0.18
FRXBJ High

Protein 30.58+2,71 61,9043.04 5.16+1,64 1.9520,64 0.1640,19
BJ Low a 3 b

Protein 32.09¢2.27 58.5842.57 6.58+1.86 2.4820.83 0.33%0.30
BJ High & = &

Protein 32.30%2.60 57.07+2.54% 5,49%1,5%" 2.3340,68 0.21%0.20

2,0pata within columns with different superseripts are significantly different (P(0.05).
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- Table 4,3: Means * s.e.m. of percentage packed cell volume (PCV) of
FRxBJ and BJ bulls on two levels of protein diets,

(nﬁhs) Bunaji Friesian x Bunaji
LP HP LP HP
6 29.2541,54 30,5941,26 29,1541.05 33,541,70%
7 31.7080.95%  35.5841.83%  29,55#1.83%  37.7721.43°
8 33.7540.89%  37.0081.33°  30.05:1.32°  39.73#1.09°
9 ,2041.57°  39.59#¢1.01%  30.7841.39%  37.6021.64°
10 33.3580.73°  34.6840.97°  28.25#1.74%  38.72#1.16°
11 35.70841.17°  39.5041.26°  28.88#1.25%  36.50%1.39

12 31.35:0.77°  36.57¢41.42°  28.6941.76%  35.72:0.80°
13 32.5520.94°  37.1841.07°  28.00£1.55%  36.50:0,86°

14 33,0081.14°  37.6821.43°  27.5041.55°  36.5640.61°
15 30.90¢1.10%  35.0020.79°  28.06#1.04%  34.5331,02°
16 30.30¢1.132  37.86+1.24°  2B.56$1.20%  42.33#1.%31°

17 32,70¢1.12°  35.2331.24¢  30.43+1.18%  35.8141.34°
18 31,50%1,11 29.54%1.11 28.79+1.54 35.uh:1.07b
19 31.5580.92%°  32,14+1.86°  28.93+1.78%  37.53+1.06°
20 31.90¢1.19%  38.64%2.04°  29.71¢2.44®  41.63#2.00°
2,9,¢%90ta in rows with different letter superscripts are significantly

different (P(0.05).
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Table 4.4: Means + s.e.m. of haemoglobin (gn/100ml) and BJ bulls on two

protein diets.,

( Agehs) Bunaji Friesian x Bunaji
LP HP LP HP

6 10.2420,39%  12.1120.39°  12.03:0.80°  10.0120.562
7 10,9440.29 11.7040.37 12.0640.78 12.2040.43
8 11.7440.30 12.5140.45 9.94+8.67 12.6620.34
9 11.82+0.54 12,8940, 38 10,6220, 642 12.36+0.58
10 12.0940,35 11.8740.7%3 8.79%0.73>  12.60%0.43
11 11.2940.28 12.5640.49 9,940,522 12.00£0.62
12 10.69¢0.31°  12.30+0.59° 8.8120.47%  11.2040.21°
13 10.9920.35%°  12.0920.41° 9.55¢0.54%  11.8920.44°
14 10.79%0.33 11,0520, 30 9.55¢0.61%  12.02+0,30°
15 11.3940.35 11.7340.38 9.3420.512  12.40%0.3%9°
16 10.7240.36 11.6240.40 8.1640.562 10.0540.54°
18 10,0340, 84%  12,0140.57° 9.7340.49%  10.85:0,46>
19 10.8420.24®  12.1040.80° 9.4740.65%  10.88+0,49%
20 10.1620.66%  12.11:0.81°  11.4641.23°  10.81:0,84°

a’b’c’dData in rows with different superscripts are significantly

different (P(0.05).
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Table 4.5: Means + s.e.m., of FBC (x106/m1) of FR¥RJ and RJ bulls on )
two protein diets,

F (mgﬁghs) Bunaji Priesian x Bunaji
j ER 7 - HP LP HP
6 5.1940, 387 5.6210,38" 6.1%20.29° 6.77£0.33
T . 5.47:0.38%°  5,09%0.22% 5.,10£0. 362 5.7940,33°
;. 8 5.59+0,28 5,600, 34 6.0110,332 7,030,322
1§ s.08s0.32 6.3410, 41" 5.8240.41% 6.23£0.47°
10 7.7620,37° 6,1240,35> 5,000, 2% 7.2020,38°
11 5.66:0.34%  6.65:0.35°  7.93:0,42° 7.53+0,38°
12 6,0610.34%  6.77+0.46" 5.52:0,3%%  7.1140.35°
13 5.89:0.32%  6.34£0,35°  6,29:0.38°  6.88£0,3°
14 5.7120.27  6.6610.32°  5.82:0.36%  6,69:0.327
| 15 5. 7410, 357 6.3150.25° 6.06£0.40° 6.6940,36°
16 4020037 6,7240.35°  6,5120.37°  5.4520,43°
17 4,960, 41% 6.26%0.30° 5.1240.33° 6.6610,50°
L 18 5.23:0.26° 5.75:0.3%°  6.0420.319  4,0420,30
'ﬁ 19 5.5040,22° 4,950,317 3,85¢6,23% 4,830,427
20 5. 440,47 5.19%0,49 5.6640.97 5.3610,31
2,0,C50n,¢0 in rows with different superscripts are significantly

different (P(0.05).
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Table 4,6: Mean t s.e.m. of WBC (10%/ml) of FRxBJ and BJ bulls on two

protein diets.
: ﬁhs) Bunaji Priesian x Bunaji
LP HP LP HP
6 9.9040,52° 10.640.63°  9,7420,04° 8.2740,82°
7 13.7041.30° 12,65:0.76°  12.12¢1,02°  11.2420.58”
8 10.3740.38% 11.5540.63°  10.4720.46%  11,10%0,43%°
9 9.9340,54% 11.4740.57°  10.4841.13%  12.9620,66°
10 10,76£0.43 11.5610,79 11.2740.96 11.3420.58
11 10.3720.35 12,05:0,56%  10,60£0.41 10,5440,46
12 11,50%0.62 14,2740.81 10.13%0.31 10,86£0,58
13 12.53$0.90 12.2540,60 10.08£0.52 10.98+0.49
1 10.68:0.39" 11.2080.43°  10.1680,72%  11,0320,54°
15 11.880.67 11.8120,86 11.0840.90 10,9620, 41
16 11.1120.55 10.8210.66 8.11+1.80% 9.31£0,79°
17 11.9240.80 11.710,50 9.11#1,08 11.900,70
18 12,18:0.53 12,6520,68 9.7741.09%  12.1420,56°
19  12.5740.31 11.9040.61  13.31#0.85%  11.74%1,02
20 9.2740.56% 12,85¢1,02°  16.53#1.829  12.19#0,89°
a’b’c’dmt:a in rows with different letter superscripts are significantly

different (P(0.05).
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Table 4.7: Means * s.e.n. of % total protein of FRxBJ and BJ bulls on
two levels of protein diet,

Age Bunaji Friesian x Bunaji
{months)
LP HP LP P
6 6.89£0,20 7,96+0,24% 7.10£0,19 7.0940.15
7 7.86£0.33° 8.750.16% 6.8540.35% 7.33£0.17°
8 7.60£0,23" 8.1820.23° 6.610.16™ 7.1720,17°
g 7.3720,24% 8.,0540,31° 7.2740.23° 7.7840,23°
10 7.1520, 242 7.5040.17° 7.3140.26%°  7.1620.18%°
. 1 7.05:0.15 5.5610.257  7.3310.1 7,260,732
| 12 7.35%0.09 7.1740.31 7.36£0.36 8.5210.21
! | 13_? 7.4420,172 7.96:0.21b 7.5420,12% 8.8420,18¢
W 7.34s0,20° 7.9920, 32" 7,060,212 8.3540,34°
15 6.81+0.18" 7.7240.24° 7.07£0,16% 8.4420,30°
16 6.7520.13 7.200,33 6,220, 47 7.0240.17
17 . 6.9310.23 6.9040,07 5.6110, 38 7444027
18 6.1740.28 6.8240,09 6.42£0,48 7.75¢0.29%
19 6.690.21 7.030.17 7.1920.13 6.6940.14
20 7.65$0,31 6,79+0,30 7.60%0.40 6.890.32
a’b’c’dData in rows with different superscripts are significantly

different (P(0.0%).
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Table 4.8: Means * s.e.m. percentage neutrophils of FRxBJ and BJ bulls
on two protein diets.
(mAﬁf;hs) Bunaji Friesian x Bunaji
LP HP LP HP
6 35,2041.48%  27.00%1.42 28.60+1,30 28.86+1,24
7 32,2041.58°  34.0042,07°  26.6541.70°  29.95$2.15°
8 28.90¢1.80%  31.3621.51°  20.70#1.3%6™°  30.50¢1, w4
9 31.90%1,78 32.6841,52 28.61:2.07 29.20%1,51
10 30.60£1.99"  36.7742.06°  35.06:2.67°  31.2841,91”
1 30,8041.72 33.27¢41.91%  29.63#1.44 31.17£2,21
12 27,1581 47 28,431,737 3h.4322,21%  29.2282,%2
13 32,8041.43 31.0041.41 34.5042,027  30.8941.61
14 32.5041.357  28,00#1.32 29.00%2.,06 28,00#1, 73
15 34,9041, 38° 31,2341.59° 27.7142.12 29.1241,69%°
16 37,2042,14%  32,90%1,47 32.7142.50 31.13¢2.38
17 3, 4041.51 37.00#1,94° 3,3642, 94 32,132, 31
18 30,7081, 74%  33.7301.78°  36.3621.56°  35.75#2.22°
19 31.65¢81,29°  35.43:2.63°  31.20:2.41% 33.4141,97°
20 37.2041.65%  31.82¢3.38 27.5741.30 28,25%2,67

a,b,¢ ’dData in rows with different superscripts are significantly

different (P(0.05).
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Table 4,9: Means * s.e.m. of percentage lymphocytes of FRxBJ and BJ
bulls on two protein dicts,

(mggihs) Bunaji Friesian x Bumaji
LP HP LP HP
3 55.0042.24%  61.8641.71 62,9041, 06 62.00%1,46
7 60.60+1,41 59,2241.90 65.95$2,00%  62,18+2,35
8 63.45¢1.60%°  62.5081.70%  64,7041.60° 61,731,835
9 58.95+1.65 59.55%1.53 60,11%1.86 60.1522,04
10 61.05:2,14 56.04%2,06%  58,69+2,04 63.7241.,58
11 60.6041.50 60.32+2,08 64,88+¢2.768%  61.002,67
12 58,102,20 59,26%2,02 57.13£2.19 60,89+2,36™
13 54.9581.57%  59.64e1.74°  58.4422,35°  56.9422,03%
14 61.0541.25 61.36+1.54 65,3841, 74 67,39+1.84%
15 60.15#1.32 62.4541.38 66.86¢2.21%  64.59¢2.01°
16 57.30%2,25 61.73+1.49 58.71£2,90 62,06%2,78
17 62,2041.72 58.0542,01 60.3643,52 60.5622,63
18 54,60:2,28%  59.0941.81 59.71¢1,28 60.75%1.95
19 52.15¢1,01%  57.6242.09 60.9241.73 60,29+1,64
20 57.3081.53°  61.5481.88%  65.4381.4°  65.25¢3,75°
8,0,0 'dmta in rows with different superscripts are significantly

different (P(0.05).
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Table 4,10; Means * s.c.m. of percentige eosinophils for FRxBJ and BJ
on two levels of protein diet.

(méﬁihs)
.
8
9

10
11
12
13
14
15
16
17
18
19
20

Bunaji Friesian x Bungji
rp HP LP HP

8.6041.81% 8.4121,04% 5.45+0,61 5,360,83
5.,1540,70 5.,0420.96 5.05£0.73 4.500,80

. 5.7041.09 5,140, 92 3,9020.50° 5,2310.62
" 6.0r10.77 5.9140, 9% 7.3921.10° 7.1541.06°
5.4541,28 5,0940,61 y.6321,04° 3,56£0,97"
7.25¢1,00°  1,9520,86°  3.88:1.94%  6.4412,03°
10,90+1,82 9.61%1,14 4,061,00% 5,7241,15°
7.00£1,01 55540, 89 3,8141,04° 9,001 479
5.3041,25°  8.4141.59° 3.8820.78%  3.2220.60%
3,250, 482 4,5941,28° 3.7120,62 4,6640,85°
4.30+1,40 3,4540,68 3,501,71 5.93+1.26
2,500, 73" 3.6840,70° 4.9341,00° 5.7541,877
10.65+1 .94° 5.2741,10° 3,501, 00 2,1li20, 58"
10,351,097 3.9541.17 i, 6440,96 3.9440,85
3.7020.76%°  6.45$1,96° 4,00£0,81° 2.75¢0.90%

a’b’c’d?ata in)rows with superscripts are sipnificantly differont
P(C.05).
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Table 4,11: Means t s.e.m. of percentage monocytes for BJ and FRxBJ
bulls on two levels of protein diet.
: ﬁm) Bunaji Friesian x Bunaji
LP HP LP HP
6 2,95%0,51 3.2340.38 2,65%0.41 3.2320.45
7 2.7020.45 2.1430,44 2.10#0.40 2,00%0.39
8 1.850,41 1.64%0,36 2,10#0,39 2.00%0.25
9 2.40£0.60 2.6420.71 3.4440,60 2.3010,45
10 2.3040,45 1.7340.30 1.75£0.38 1.6720,34
11 1.25%0,34 0.86%0,22 0.8840.58 1.1140,32
12 2.30%0,62 2,910,504 2.88+0,72 3.0620,64
13 4,8040,71 3.7740.64 3.0640,58 3.0640.51
14 0.95%0,28 1.5420,28 1.6920. 41 1,26:0.31
15 1.55$0,31 1.770,43 1.7430.42 1.38:0,28
16 0.33+0,21 1.8640.61 1.29%0,32 0.80#0.26
17 0.770.25 1.36%0.3%1 0.930.30 1.50%0.45
18 3,450,682 1.64+0,47 0.4320,17 1.06£0,39
19 5.4020,54° 2.6210,48 1.0720. 2 1.8240.55
20 1.70£0.54 2.27+0.65 2.7140.56 2.50%0,90

a’b’c’dnata in rows with different superscripts are significantly

different (P(0.05),
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Table 4.12: Means t s.e.m. of percentage basophils of BJ and FRxBJ bulls
_ on two levels of protein diet, )

ro |
1

P
o .
R

Age Bunaji Friesian x Bunaji
(months)

g w HP LP HP

6. 0.40£0.15 0.55$0.16 0.250.12 0.9010.06
7 0.050,05 0.05:0.05 0.60%0,24 0.5520.30
8 0.40%0,30 0.27¢0.13 0.30£0,13 0,32+0.13
9 0.65£0.16 0.25+0.11 0.050,06 0.2040,12
10 . 0.80%0.27 0.910.36 0.0620.06 0.0620.06
11 0.25#0,12 0.27£0.11 040 0,280,114
12 0,10£0,05 040 00 040

13 0.05:0.05 0.05£0, 04 0.1940.1h ' 0.11%0,08
14 0,100,110 U%0 0.13+0,13 00

15 0.25£0.,17 0.09+0.09 00 .:' oip_
16 010 0,050,04 0.0720,07 | 0.33:6.23
17 0.35£0.17 00 0.0720.07 0,0610.06
18 0,30%0.15 0,09£0,09  0t0 .00
19 0.9020,55 0.38+0,14 0,1420,14 | 0,1840,12
20 010

0.27£0.20 0£0 010

- Data in rows with no superscripts are not significantly
different (P(0.05),
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g The results in this study imdicatce that bulls on high protein
diet attained puberty at significantly earlier apes than those on
low protein diet. This finding is in agreement with reports in bulls
(Joubert, 1954; Barber and Almquist, 1975) and more recently in
heifers (Oyedipe, 1981) who have reported delayed puberty and retarded
development when animals were placed on low plane of nutrition. |
The FRxAJ bulls reached puberty earlier than BJ when placed on high
protein and the reverse was observed when the bulls were fed on low
level of crude protein, 'This observation could be partly due to
certaint genetic traits inherent in the exotic breeds of bulls,

The observed pubertal parameters between ¢ and 18 months in this
work is in accord and within the ranpe reported by Igboeli and Rakha
 (1971), Ficlds et al. (1962), Wildeus and Entwist1d(1962), Wildeus
et al. (1984). These workers have highlighted the delayed
puberty and slower rate of sexual maturation of Bos indicus breeds.
1t is known for example that the indigenous cattle are more resistant
to tropical erwvirommental conditions of which ritrition is part.

Average daily gains were sipgnificantly higher for FRxBJ than BT
on both the low ard high protein diets, indicating the slower growth
rate and sexual development of Bos indicus breeds, The lighter body
| weights obtained at first ejaculated sperm and at puberty by animals
on high protein diets as compared to those on low protein is in
accord with the work of Dufour (1975) who showed that fast growing
helfers were younger and lighter at puberty than moderately growing
heifers. The finding on chest girth is in accord with the work of
Oyedipe et al. (1981) who reported that chest girth for Zebu bulls

and their crosses were not different at puberty.
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Body condition score of animals on higher protein diet were ”
significantly higher than for those on low protein diet without any
breed differences, Sighificant association between plane of
mtrition and condition score has been reported (Ellict and Topps,
1963; Alkass and Bryant, 1982). The latter indicated that body condition
in reproduction has application in ensuring improvement in fertility.
FRxBJ bulls on high protein dlet attained puberty at significantly
smaller scrotal circumference than those on low protein diet, but
this was not true for the Bunaji bulls. The FRXBJ had sipnificantly
larger scrotal circumference than Bunaji at both first appearance of
spermatozoa and at puberty, This latter finding contradicts findings
by Oyedipe et al. (1981} who reported non-sipnificant differences in
scrotal circumference for Zebu bulls and their crosses ab puberty.
However, this latter study (Oyedipe et al., 1981) cxamined bulls under
routine manapgement conditions. The mean scrotal measurement of -
22.5 an at puberty cbtained in this study comparces very well with
the 21.5 cm and 24.5 cm circunference at puberty for Bos indicus
bulls as reported by Oyedipe et al. (1981) and Wildeus et al, (1984)
respectively. o . | ]
The influence of age on withers height and chest girth indicates
‘that there was an increase in these parameters with age, Withers
height for the Bunaji on hiph protein did not differ significantly
from those of low protein while withers height for the FRBJ on high
protein were significantly higher than those on low protein. The
FRxBJT had higher withers height than BJ. The FRxBJ bulls on high
protein diet had significantly larger chest gir-thl than any of the other
treatment pgroups. The animals on high protein diet had significantly
heavier body weights, higher growth rates than animals on low protein,
The FRxBJ were significantly better in tems of growth rate and body

weight than the Bunaji..



Resulfs in the prééértt; study indicate that age, bi;ée& and
ration had significant influences on scrotal growth., Animals on
high protein had significantly larger scrotal circunference than
' those on low protein dicts. This finding is in accord with the
works of Wilsey (1972), Pruitt (1983), Coulter and Kozub (1984)
whe have reported greater scrotal circumference in young bulls fed
high energy diets,

Bulls on high protein diets had significantly higher volume
_ of semen than thase on low protein diets. Volumne of semen also
tended to increase with age, These findings agree with the report
of VanDemark and Mauger (19064) who reported that volume of semen of
E “underfed bulls was 65% to 753 of the control bulls. Barber and
CAlmquist (1975) also reported significant increase in volume of semen

with age. The significant higher percentage motility for animals on
high protein diets than those on low protein diets arxd also the |
increased sperm mobility with age 1s in apgreement with reports by
many workers (Flipse and Almquist, 1960; VanDemark and Mauger, 1904).

Sperm concentraticn and total spermatozoa were sipnificantly
higher for bulls on high protein diets than for those on low protein
dict, Sperm output also increased with age. This finding is in
apgreement with earlier observations by Hahn et al. (196%b), Coulter
and Foote (1976), Carter et al. (1980). The low ejaculate
characteristics reported for the low protein gmuns in this study are
similar to the findings of VanDemark and Mauger (1964) who reported
that bulls on restricted energy diets produced poorer quality semen
than those on medium and high erergy diets.

~The influence of protein intake on sperm defects in this study

was non-significant. This finding is in accord with those reported

“by Sitarz et al. (1977), Coulter and Kozub (1984) who found no effect
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of high energy diets on some sperm defects of bulls from weaning
to one year of ape. Most sperm defects tended to decrease with -

age, especially proximal droplets. The larger numbers of sperm

defects especially proximal droplets are indicative of: pagenerative
processes . of the spermatogenic epithelium in young prepubertal

bulls,

Packed cell volumc (PCV), haemoglobin (Hb), red blood cell
(RBC), white blood cell (WBC) and total protein, 8nd indicators of
growth were significantly higher for animals on high protein diet
than those on low protein diet, The finding is in agreement with -
the works of Hewett (1974) and Manston et al. (1975), who cbserved
that Hb, POV were influcnced by feeding levels.

The monitoring of blood and total protein values under different
nutritional levels may provide a useful tool in setting out criteria
for evaluating the production potentials of our livestock particularly

urder field conditions,

_ This investigation also demonstrates significant associations
between body and scerotal growth and level of protein intake in bull-
calves which is desirable for attaimment of sexual function., Adequate
pmtein supplementation and good management of the young &ire has

been shown o be necesaary for early and optimum sperm cell production,
Attainment of early puberty by improved protein intake would lead to
"r’eduction in time interval between generations which is of genetic
advantage in cattle improvemont programmes. Adequate protein
supplementation should be recommended in any successful cattle
management, esgpecially in the tropical regions where marked seascnality
of rainfall results in extremely low availapbility of pasture and
rerbage conditions. Thus the young sire should be fed and managed
adequately so as to bring him into early and optimum production of

spermatozoa.



........

--l‘:. S

"' With adequate protein supplementation, age at puberty of

' the sire can be shortencd and such a sire could be used for breeding
at an earlier age. 'This would help to economise the cost of keeping
a bull. Crossbresding of of Friesian with owr indigenous cattle has
been practised over the years in order to achicve genctic improvement.
Growth rate and age at puberty could be influenced by level of
nutrition and this could be important in planning of management
programres especially for maximising the reproductive efficiency of

Bunaji and their Priesian crossbred bulls,
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'S

Aralysis of variance (ANOWA) for the effect of ration,
age and breed on withers height, chest girth of FRxBRJ
and BJ bulls calves,

e
Source of

Mean square values for growth traits

variation bF Withers height Chest girth
Main effects 17 2998, 76%** 10550 ,90***
Age 1, 15 3028, 65% ¥ 11146, 37**
Preed 1 5945 66w 10269, 25+++
Ration 1 153.13* HO58, 3L Hax
2-way inter- | _ \ NS
actions 3 285,80* 228.39
Age x Breed 15 356, i+ 284,98'
Age X Ration 15 243,91™ 74,460
Breed x Ration 1 0.85NS 1604, 63%*
Explained ug 1246 ,65**¥ 3884, 28% **
Residual i 1134
Total U as
*PL0.05
>*p(0.01
**+*p{0,001

NS = Nonsignificant



9

Analysis of variance for the effect of ration, age and

Apperdix 2,2¢
t v - breed on condition score, scrotal circumference and
PR body weight of FRxBJ and BJ bull calves., '
Mean square values for growth traits
Source of ~DF Condition Serotal Body
variation score circumf'erence weelight
Main effects 17 48, g2 wkax 1398, 02%*% 154229, T7***
Age 15 22, T1wr* 1388, Uge=+ 161584, 36+
Breed 1 0,784 2214,26%%%  171766,89%%*
Ration i hE8s, hge* 1089, Dixer H664g, A0¥**
2=way interactions 31 2. Y2wwk 25, 62%+* Lonl o34+
Age x Breed - 15 2 30wkk 31,20+ 6676, 68 ¥+
Age x Ration 15 2, Bl 13.01Ns 2750.08NS
Breed x Ration 1 0.711% 127.53%¢% 11847 ,50*
Explained 48 18, 8gr*x 511,60+ %+ 57822.65%%*
Residual ' 1134 |
Total 1182
*P{0.09
**P{0,01
*E¥pP(0.001

NS = Nonsignificant
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Appendix 2.3: Correlation coefficients between growth traits of Bunmaji
T bull-calves on low protein diet.
BT A

Paramoters _ 1 2 ’ 3 4 5 6
1. fge | | 815 LB1 Lk 76+ B
2. Body weight .92+ kv ,76% 90
3. <Lerotal circumference o Thx g2
4, Cordition score Jgx  ayx
5. Withers _height . 16>
6. Chest girth _ | *
*P(0.01

Appendix 2.4:  Correlation coefficients between growth traits of Bunaji
o bull-calves on high protein diet,

Parameteras 1 2 3 ] 5 6

1. Age L J96%  L91% LE3% T3¢ LBO*
2. Body weight . ,99% 58% L73% 86
3. Serotal circumference LU 7ex 85
4, Condition score H1r LOU
5. Withers height ' ' LB0* -

6, Chest girth

*P0.01 |
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Cerrelation coefficients between body growth and
spermiogram of BT on low protein diet

Parameters 1 2 3 b 5 6 7 8
Age | I AR - A CA CL 1 Y
Body WEiéht ' (98 -.35%  J72x (72 BB 42+
Serotal cireumference -o38% LT0*  L74* 5% b6t
Volume %L ) 6% 59*%  31*
Motility . ° 58% 24
Concentrgtion ‘ L 15%
Conditio;;score | g

*P(0.05

] . N
1 P
S

Appendix 2.8: Correlation coefficients between body growth and spermiogram

foail. 0 of BY on high protein diet

Paremeters 1 2 3 4 5 6 7
Age | : 98%  B3* -.63* 69 .B81* .69*
Body welght | L09% = 52* L 64*  Thx 63
Scrotal circumference . -59%  B7F 76> 63*
Volume E : | LTUE B2
Motility | | 72
Concentration

Condition score

63*
.58
LOU*
RN
.52%
» 3T*

*P{0.05

TN M
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Appendix 2.9: Correlation coefficients between body growth and
spermiogram of FRxBJ on low protein diet

Parameters 1 2 3 i 5 6 7 8
Age .98* ,99* -,28* .62* ,T4* 61* ,33*
Body weight 98* =23 ,52¢ ,59* .57+ .38*
Scrotal circumference -.32*  60* .T7* .69* .56*
Volume S5 S5 .26¢
Motility J2%  .36*
Concentration « 30*
Condition score
*P(0,05
Appendix 2.10: Correlation coefficients between body growth and
spermiogram of FExBJ on high protein diet
Parameters 1 2 3 4 5 6 7 8
Age .98* 08¢ - U2% ,65* ,T9* .76* .52*
Body weight .96* =,3U4* ,60* ,72* .67* .u8*
Scrotal circumference -.38* .66*% ,B2* .79* ,52*
Volume .61* 67 .38¢
Motility L67% .48+
Concentration JIT*

Condition score

‘P(0.0s
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Table 3,1t Analysis of vardance (ANOVA) on the effect of ration, age,
ard breed on semen volume, and motility of spermatozoa of
FR¥BT and BF bull~calves

SR Mean square value
Source of

variation DR Volume Motility
Main effects 17 108,90%** 32573, T6m**
Age | 15 C lo7.56eer 2644, 80*x»
Breed ? : S 9,99 2641, §O***
Ration R 157.38%** 38294, 69%**
2~way interactions 31 3,654 %k 1018, 6G***
Age x Breed 15 1.13% 510, 78%%*
Age x Ration 15 5o 9% ** 1447, 36%*x
Breed x Ration 1 6.38% 2608, hlywer
Explained 48 C sgustee 12191 Ues
Residual_ 1134
Total | 1182
*P(8,05
++p(0,01
#*%p(0.001

NS Nonsignificant
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Analysis of variance (ANOVA) of the effect of ration,

concentration and total sperm of FRxBJ and BJ bull-~calves.

i S ' Mean square valucs

SOUI:'CG . of . Scrotal
variation ¥ circumference Concentration Total spexrm
Main effects 17 1398, 02%*x 1154 x 100%x 1,86 x 1010+
e 15 1368, 4g%** 1181 x 100k 1,83 x 10 0%ex
Breea | ! 2214, 26% 4+ 2.686 x 1% 5,36 x 107wex
| Ration o ! 1089, Oly*¥* 15.79 x 105k 3,78 x 107 Cknn
| 2-way interactions 31 25 Hokkw 86.97 x 106*** 2,49 x 109***
Age x Breed 15 31, 2gKH* 34,60 x 100%% 9,58 x 100w
Age x Ration 15 13,0170 138,13 x 107+ 3,02 x 107%xs
Breed x Ration 1 127.53%*+ 112.722 x 100+ 2,82 x 107%+
Explained \ 49 511, 6% 464,89 x 200%x 1,88 x 10 Lass
Residual 1134
Total vh-'_ 1182
BN SO '
*P{0,05
+*p(0,01
**#2(0,001

NS Nonsignificant
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Appendix 3.3: Analysis of variance {ANOVA) for the effect of ration,
age and breed on live spermatozoa, detached heads, and
S cytoplaamic droplets for FExBJ and BJ bulls

Mean sguare values

L
Main effects 3 B866.08%* 22,950 12650,15%k% 50,27+
Breed | 1 793,42 545 4006.46** 150,12+
Ration | 1 70250 g™ wera™  0.02™
rge 1 1172.51%  62.05%  32668.04%*x 0,01
2~way interactions 3 308.3»6m ?.114NS 925.06NS 2.2'2'NS
Breed x Ration 1 16,87  13,377>  ahag.ou™™ 9,230
Breed x Age 1 905,87 5.688 433,598 g 08
Ration x Age 1 7.68%  0.09™ 12167 6.1
J-way interactions 1 J495.116N‘s 1.30NS 7.72N S 6.23NS
hge | AU s NS g 6,23
Explained 7 57411 13,088 5822,91%+x 23,400
Residual ' .395
Totel | b02
*P{0,05
*+p(0,01
*1p(0, 001

NS Nonsignificant
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Appendix 3.4: Analysis of variance (ANOVA) for the effect of ration,
age and breed on sperm mid piece and tail defects of
FReBJ ard BT bulls

Mean square values

Mid piece defects Tail defects
?Mugiigi IF Rough  Abaxial Swollen Coiled Roversed
Main effects 3 1.5 0.7 gouseer 17,518 g2, 0pwe
Breed 1 0,059 .20 1w 10,90 1,u0™8
Ration 1 2.89% 0,08 2.3 19,26M 57,68
Age 1 0,87 5,28%  18,68%x+ 25,061 164,567
2-way irter- o
actions 3 06 o™ g™ 5,08% 55,060
preed x Ration 1 O.ﬂ(}NS (}.,E*SNb 7. 39% 6.11NS 8.51NS
Breed x dge 1 .22 0,03 0,00 504 67N
Ration X Age 1 0,065 g, o8NS 5.18% 4,650 157,85%*x
3~-way inter-—
actions 1 0.06% 0,560 7.3 1,260 37,00
Breed x Ratiocn x
Age 1 0,068 o,66% 7.3 1.8 37.00™
Explained 385
Total 102
*p{0,05
“+P(0. 01
©x%p(9,001

NS Nonsignificant



Appendix 4.5:

Eorrelation coefficients between blood
parameters of Bunaji bulls on low protein
diets

"res cars 2 3 3 & 7 £
paraiaters 2> 3 4 5 & 7 8 9 10
PCV .49+ ,20* .02 ,17*-,05*-,01 ,09 -.,09 .08
Hb «50* .04 ,10*-,08 .07 .02 -.06 ,03
RBC e11* ,13%.,13* ,02 ,11* ,01 ,10°*
WBC =07 L00 L02-,07 .06 ,00
Tp {06 -,08 ,03 ,01 ,07
Neutrophil -,394,27 -,22%-,.09
Lymphocyte ~e53%=,24*~,08
Eosinophil «18* ,10*
Monocyte 13"

asophil
P/0.01

Appendix 4,.,6:

€orrelation coefficients between blood
parameters of Bunajil bulls on high protein
diet.

Parameters

PCV

Hb

RBC

WBC

Tp
Neutrophil
Lymphocy?e
Eosinophii
Monocyte
Basophil

1 2 3 4 5 6 7 8 9 10
«31* .33+ ,12* ,52* .07 =,02-05-07 -.06
«15¢ .18 ,44* ,01 ,04407 .01 ,09e

o24* ,16* ,04 =,01=06 ,00 -.02
well® =,06 ,03 .02 ,02 ,11°

-.04 ,L,06-,04 ,07 =-,02

-2 728,32%,18* ,03

e 3P, 17%=,12"

«18* ,10*

.1‘1.

P/0.01



