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Introduction



INTRODJCTION

India ranks first anong the countries of the World
in goat posulation. According to the livestock census
(FAO, 1979) tnere are 71 million goats in India coastitu-~

tang about 19 per cent of the total world population.

Goats popularly known as the "pcor man's cow", play
a significant role in the rural economy of our State.
Certain spec.al ainherant traits such as small s:ze,
inguisitive feeding nanils, feed convession efficiency,
continucus breeding under tropical conditions, haigh proli-
ficacy, and short generavion interval have made taem
ideally suited for the peculiar farming situacions existing

in our State.

The emphasis on aimproving the production potential
of the native goats by cross-breeding with exotic breeds
has opened up nev avenucs. In this context, artificial
insemination programme for exploiting the full reproductive

potential of both the exotic and cross-bred bucks has
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received much atrvention. There are established norus

on the frequency of collection from rams of temperate
regions, where sheep are considered seasonal brecders.
However, there are no scientific reports on the frequency
of collection from goats eirther from temperate regions

or from tropical countries. Therefore a swvudy has besm
undertaken to evaluave the effect of different collection
frequencies on seminal attributes and librido of cross-
bred bucks. It is further envisaged to estimave the
Dairly Sperm Production (DSP) and epadidymal sperm reserves
of bucks ain order to assess their reproductive potenvial
in terms of the maximum darly yield of spermcbozoa. Thus
this study will help to fix the optimum number of collect-
ions, which can be takean from adult bucks without detri-

mentally affecting their libido, semen quality and fercallty.
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REVIEY OF LITZRATURE

Semen .s variable in composition not only beiween
different species, but also oetween indivaduals of the
same species. Age, size, breed, season, nusration and
frequency of ejaculation are the major factors whicn
anfluence the semen characteristics. It 1S essential
to have an insight into the normal semen picture of
bucks to comprehend the effect of frequency of ejaculstion

on semen cinaracteristics and libido in buckse.

Prasad et al. (1970 a) reported tne mean semen volume
of Barbari bucks to be 0.92 ml, with an initial movality
of 4,17, The live sperm percentage and tae meaa concent-

ration in million per ml was 68.3 and 2783 respectively.

In an ex.ensive study on sex librdo and semen
characteristics of Malabari bucks, Patil (1972) reported
that the mean reaction time was 49.37 % 2.5 seconds. IHe
Lfurth»r observed tnat the colour of tne buck sencn ranged

from milky yellow to thick creamy yellov with a mass
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activaty ranging from ++ to r++ and a mean spermatozoan
motility of 65.14%. The average volune, pH and concent-
rataon (X 106/ml) were found to be 0.5 ml, 6.47 and 3534
respectively. The mean lime taken for aethylene blue
reduction was 4.52 minutes. wWhale the average live sperm
percentage was .1.38, abnormal spermatozoa varaed from

1 to 18.62% with a mean of 4.34 + 0.48.

Igboels (1372) studied characteristics of semen
obtaired from Zambian and Boer goats by electro ejaculation.
The egaculate volume averaged 0.57 ml and 1.3%4 ml respect-
avely in tnese 2 breeds. ¥e further reported that the
mean percentage motility, sperm concentration (X 109/m1)
and percentage of live spermatozoa for tne above 2 breeds
were respectively 52.3 + 1.3, amd 53.2 + 1.2; 1.65 % 0.02
and 2.70 + 0.03 and 37.2 # 1 and 87.7 £ 1.0. £Ljaculate
colour rang.ng from creamy white to yellow varied consid-
erably oetween breeds, within breeds and vetween ejaculates

of the same buck.

Vinha and Megale (1974) studied the semen guality
of Anglo-Nubiran, Marota and Moxoto goats. While the ejacu-
late volume 1in ml averaged 1.43, 0,88 and 0,83 for Anglo -
Nubran, Marota and Moxoto goats respectively, the sperm

concentration (X 106/cmm) were respecsively 1.559, 1.107
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and 0.803 and the spermatozoan motility perceantage were
respoctively, 75.22, 68.33 and 62.75. The percentage of
abnormal spermatozoa for Anglo=Nubian buck was 11.05 as

agalnst 11.21 and 16.36 {or Marota and Hoxoto respectively.

The volume, pH, concentration (X106/ml), motality
and percentage of abnormality of semen from Katjang x Jam-
napari bucks were reporied to be 0.85 % 0.04 nl; 6.8 + O,
3974.3 + 13048, 85 + 0,76% and 3.11 + 0.28 respectively
(Xoh, 1975). The mean values of scmen volume, Sperm
corc entratzon (X 106/m1),sperm motility and percentage of
apnormal sperms for Angora goacs were respectavely 0.98 ml;

3574, 86% amd 2,3 (Cevin Kaya, 1980).

Hulet and Shelton {1280) opraed tnat the volume,
concencratzon (X 109/m1), mot1lity percencage and percentage
of abnormal spermatozoan of goars rarged from 0.1 - 1.5 ml,

2 - 6, 60 ~ 80 and 1i respsctively.

The overall mean values of various seminal attribuces
such as volume, pH, movility (score scale 1 = 5), percentage
of rmitral mobilaty, sporm concentratzon (X 108/ml) ’
total spera count pec ejaculave (X 108) and percentage of

live spora in Pashnina goats were reported wo be 0.62 #0.02 nl,



6,84 + 0,02, 4,19 % 0.0k, 60,62 + 0.33 , 35.21 & 1.18,
21.51 + 0,92 and 80.63 + 0.29 respectively (Mohan et al.
1980).

Saxena and Irapathi (1980) carried out a detasled
study on semen cnaracterisbics in Jamnapaci bucks and
reported that the ejaculate volume, amatial sperm motality,
sperm concentratisn (x 106/ml; 9y sperm number per
ejaculate (X 106), percentage live sperm and percentage
of abnormal sperms were 0.37 4 0.03 ml, 72.62 + 1.06%,
4795.00 t 252,97, 1837.00 £ 214.4k4, 77.65 + 1.04 and
65.8% + 0.05 respsctavely, He furtnor stated that the
percencage of midpirece abaormalacy {4.83 ) was significantly

haghor than that of head (0.83 ) and zarl (.10 ).

Mann (1987) investigated thne seminal characterastics
of Afracan Dwarf goats and found that 95% of the egacu-
lates were ivory coloured and creamy in consistancy., He
Lfurther reported that the mean pH, volume, sperm concent-
ration (X 109/m1), sperm number per ejaculate (X 109),
progressive motility 2 percentage of abnormal and
percetage of dead sp.rus to be 6493, 0.77 # 0.26 ml,
3422 &+ 1422, 2,46 + 1,18, 77.28 + 7.75%, 13.45 + 8.77 and

15.07 respectively.



7

Memon gt al. (1982) whale comparing the different
semen collection methods for bucks, reported the nean
volume, concentration (X 109/ml), mass activity, motility
and pH of semen collected by arvificial vagina to b2
0.36 + 0,08 ml, 4.62 + 0.45, 4.0 + 0.25, 80.5 + 2.03 and

6415 + 0,08 respectively.

Muhuyr et al. (1382) reported the mcan semen volume
of Qecft, 0.61, 0.8, 121 and 0.74 ml respectively for
purae-bred Alpine, La Mancha, Nubian, Sznuen and Tog.en-
berg bucks.They Turther reported that the spern cell
concentration (X 109/m1) for the respective brecds were
2.9, 2.36, 3.21, 3.57 and 4.7. The overall mean motility

for tnese 5 breeds vas 5%%.

Sinha and Singh (1982) studied bhe semea character-
1stics of Black Bengal and Sannen bucks. They reporsged
that the mean reaction time, volume, mass aciivivy, Sperm
concentration (X 106/ml), live sperm percenlage, abnormal
sperm percentage and pH of semen from Black Bengal bucks
were 60,53 + 1.223 seconds, 0.4456 + 0.611 ml, 4.439 + 0.065,
2440.151 + 40.885, 89.45 + 0.414, 7.870 > 0.214 and
65.79 % 0.009 respectavely. The corresponding values in
Sannean oreed were 64.46 1 1.233 seconds, 0,720 + 0.016 ml,
4,507 + 0.048, 2780 + 35.68, 85.21 + 0.402, 6,196 = 0.273
and 6.72 + 0.004 respeciively.
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Zerfas and Stewinbach (1982) reported the mean volume,
concentration (X 109/m1) and motility of semen from Alpine
bucks to be 0.8 ml, 3.6 and 64% ressecvavely. The corres-
ponding values for Boer bucks were respectively 0.7 ml,

4,0 and 66%.

The spermatozoan abnormality perce age in the semen
of Assam local goats, Beetal and Sannen brecds were resjsct-
ively 8,795, 9.9225 and 8,577 (Bordoloi and Sharaa, 1933).
Porcentage of live spermatozoa in the abova 3 breeds vere

further reported to be 83.68, 33.43 and 77.45 respectively.

Proper sexual preparalion and frequent semen collect-
ions are the key factors in obtaining maximum number of
usable sperams per um.bt of time (Hale and Almquast, 1260).
The period of svernatogenesis aat the passage of sperwus to
the epididymis are remarkably constant, vut fregueacy of
¢collection rafluences the evacuatiun of scored sperms in
the epididymis (Koefoed-Johnson, 1980}, Spermatozoa
available for cyaculat.on come from cxiragonadal sperm
reserves of cauda epididymis and ampulla vhich are reple-
nisned by the specmatozoa produced every day. Hence sbtocks

of spermatozoa available for release ar ejaculation are

lamited for & given day, thus the total sperm per ejacu-
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lation 1s decreased oy increasing the frequency of coll-

ection (Bielanski and Waerzbovski, 1961 a; Salamon, 1962).

Frequent semen collection is some-unat analoglLut to
a valer reservoir used sufficienlly to prevent much water
loss via the overflow. Likewise fewer sperms are lost
in the urine and by other means like epididymal resorption
when semen 138 collectved frequently. A practical tame
scnedule for collection 1s one in which collections are
frequent enough to obtain majority of sperms available
for ejaculation wathout complelely depleting the extra-
gonadal sperm rescrves, so thai the ejaculated semen will

contain significant number of spermatozoa (Foote, 1969).

Carcefully controlled sctudies in dairy bulls (Almquist
and Hale, 1956; Boyd and VanDemnirk, 19573 Willet and
Ohms, 12573 Hafs et al., 1958, 1259; Hale and Almqu.st,
1960; Amann and Almguist, 1962) indicate that bulls may be
ejaculated as often as once daily for long periods sith
high sperm output in the ejaculates. Almqu.st and Amamn
(1976) and Almquist (1982) observed iaat tnere was no
srgnificant deterioration of semen quality an Hdolstein

bulls with a frequency of 6 ejaculations per week.

Unlike bulls, rams and goals can be ejaculaied many
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times a day with moderate number of sperms per ejaculate
for several weeks before severely depleting the epidadymal
sperm reserve. This is because of the larger epididymal
sperm reserve and smaller ejaculate volume (Foote, 1930).
This report is consistanc with the observation of Kuznecova
et al. (1933) who stated that 1t is extremely difficult

to exhaust spermatozoan reserves of rams completely.

Gunn (1936) observed tnat senen could be collected
by electro-ejaculation as frequencly as eight times in 10
days wichout altering semen characteristics of ram. Mcxenzie
and Berliner (1937) reported that rams gave 13 to 24
ejaculates in nine hours, with some decrease in the number

of sperms in successive ejaculates.

Lambert and Mckenzie (1940) opined that rams could
stand three and in some cases even more matings daily
during the breeding scason without apparent deterioration

of their breeding efficiency.

Comstock et al. (1943) were unable to demonstrate
any relationship betveen semen quality and frequency of
collection in Shorpshare and Hampshare rams. Chang (1945)
studied the semen characteristics of 4 adult Suffolk and
Romney rams duraing normal breeding season 1n Bratain.
Collections were taken av frequencies of 1, 2 and 6 per

day over a periecd of 10 days. It was reported, that as
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number of collections per day rose, the mean volume and
spermatozoan numper per ejaculate fell raptdly and sper-
matozoan concentration fell slightly. The total volume,
total number of spermatozoa and reaction time increased,

semen quality nowever, remained unchanged,

Svanson and Blackwell (1955) found that in rams, the
ejaculates obtained ac the rate of one per day was superior
to those obtained at the frequency of 4 per day in ooth

quality and in the numbers of sperms ejaculated.

Harrington gt al. (1956) showed tnat in rams
collections of two ejaculates daily, one ejaculale per
day and one ejaculate every cther day ranked in taal order
in tae nunber of sperms ejaculated per day. However,
motilily was slightly higher for tne senen collecced ev.ry

other day.

Salamon (1959) collecced 20 to 30 ejaculates per day
from a Romney raa and found that the number of spermatozoa
per ejaculate decreased from 46 x 108 to 2 x 108 on farst
day and from 2.5 x 108 to 0.6 x 108 on the second day.

However, there was nov much of a change in motility.

Kastyak (1952) investigated the semen gquality of ram

whaich were ejaculated on a schedule of once, twice and
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thrice daily over a geriod of 25 days. There was no
sirgntficant difference in c¢he semen volume netween rams
ejgaculaved once daily and those ejaculated tarice daily.
However, the number of spermatozoa decreased slowly
during the exp-rimental period, the rate of decrease
depending on the frequency of ejaculation. Semen volunme,
sperm concentration, the number of spermatozoa per
ejaculave and fructose concentration of semen also showed
decreasing trend in rams irrespective of tne frequency

of egaculation. The volume of second ejaculate wvas as a
rule larger and tnat of third ejaculate smaller tnan that
of the first ejaculate. Sperm concenlration and total
sperms in the ejaculateswere largesv at the first mount
and showed a decreasing tread 1n each subsequent mountse.
When semen was collected at short intervals longiviby of
sperm wvas highest 1» second ejaculate. Waen there was
an interval of 7 hours between mounts longivity of sperm

fell in successive ejaculates.

Salamon {1962, 1964) reporied that during a 5-day
peraod, rams can be egjaculaved as ofileon as 16 times per
days It vsas found that volume, dens:iy and number of
sperms declined on successive egaculalions within days.
Motilaty and percentage of abnormnal sperms were not

affeocted by frequent ejaculations. Fertilaty was not
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altered .f,;sperm numbers were not below 120 - 125 millaon
por inseminatione. Reaction time increased linearly to a
highly significant degree with successive days of collect-
i1on and with successive gjaculates within days. Rams wath
longer reaction time tended Lo produce relatively high

volune of semen.

Bielanski (1964) obtaiaed 26 ballion sperms per week
from rams ejaculated on an average of 3.8 times daily.
Lunca (1964) recommended collecting 2 to 3 or 3 to 4 ejacu-
lates per day, dependi.g on the capability of ram. Amir
{(196c) also yseported that in Awassi rams, Lae sex libado,
sperm co'C entration and semen volune decreased wilth succ-

essive ejaculates.

Danov gt al. (1967) opined lhat 1o rams with four
successive ejaculations every other day, ejaculate volune
and spera concentration decreascd ccnsiderably, sperm resi-
stance and motilibty decreased insignificaatly, sperm
survival fell between first 2 ejaculates and seminal pd
increased. The semen characteristics of each of the four
ejaculates vere well within normal physiological limats

required for insemination.

Salamon and Lightfoot {1367) opined that both undiluted

and diluted ram senen shoved greater susceptibility to cold
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shock with successive ejaculates. Sumner gt al. {1963)
reported that sex libido in vrams declined after several
matinss with one female, but lhe same was restored on
exposure to anotner female in heal. Foote (1359) opined
that an average of 20 ejaculations per week will be
optimum for rams in that they maintain good libido and

egjaculate as much as 25 billion sperms per week,

Sherma et gl. (1969) studied the effact of freguency
of collection at the rate of 1,2 and 3 times daily for
one week in Bikaneri rans. Ejaculale volune, sparm con-
cenlration per ml, sperm per ejacula.e and percentage of
live spermatozoa declined significantly (P/ 0.01) with
Increase in freguency of collection. The dafference
betveen rams was significant for tne first three seminal
avtribales studied. It was concluded that there was no
subgtantial advantage 1a increasing the frequency of
collection from 2 to 3 per day. In a furcher study, semen
ras collected once deily, from 3 Bikaneri raams for 3
congecutive weeks, It was observed taav taere was no
signmificant differeace in seminal attributes between weeks
except that the number of spermatozoa per ejaculate showsed
a significant decrease (P/_0,01) in second and third week
of colleccion. They further recorded bthat daily semen

collection from Bikaneriy and Mandya rams for 20 and 40
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days respectively had no adverse effect on the semen
quality. The conczption raie to single inseminabion vwith
daluted semen (1:5) of Bikaneri rams was 35.7% as against

63% waith the semen of Mandya rams.

Male animals offered fregquent opporiunities for
copulation usually lose libido before the quality of
ejaculate declines to a degree bthat would affect fertility
{Roperts, 1971).

Brukner and Bauer (1972) opined that ejaculation
frequency sigmificantly affected semm volume, but not the
quality. The mcan semen volume, spera conceatration
(x 106/ml) and perceatage of motile spermatozoa for the
firslt and second ejaculates vere 1,18 and 1.05 ml, 3985
and 3683, and 67 and 67.2 respectively., Based on the
resulls of thear scudy, they recommended twice daily coll-

ection at 1 hour interval.

Shevalei {1972) reportcd that there was no signifi-
cant reduction in fertility of cross-bred Merino rams, .f
semen was collected at an ejaculation frequency of 7 - 12

per day for a perrod of 10 days.

Honmode and Tawara (1974) reported tnat there was a
progressive decline in semen volume, sperm concentration

and libido in Malpura and Chokla rams when collections were
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nade at frequency of once daxly for a continuous period

of 50, 80 and 110 days. However, tacy opined taat seminal
attraibutes were excellent during the entire period of study
and the semen could be used for insemination. The lambing
rates for these 3 groups were respectively 63.8, 54.7 and
68.,3% for Malpura breed as against (7.7, 30.9 and 52,9% 1n
Chokla breed.

Colas (1975) found that in young Romanov rams ejacu-
late volume and sperm corgentration increased regularly
independent of ejaculation frequency. He recommended a
collection frequency of 2 x 1 from 6 - 10 months, 2 x 2
from 11 to 17 months and 3 x 2 from 18 monlns onvards in

this breed.

Mikus and Pilko (1975) reporved that .nen rams were
used for collection once darly ejaculate volume, seminal
pH, 4BR tame and sperm comentration(X 106/m1) averaged
2.15 ml, 6.83, 43 seconds and 3.08 respectively. Tne corres-
pending values wien they were ejaculated 11 times daily
wvere 0.82 ml, 7.44, 225 seconds and 1.023. For rams mating
15253,4,5 or & ewes daily, the conception rate of the mated

cues was 76.1, TheB, 73.4, 67.3, 70 and 60% respectively.

Sahni and Tivarcy (1975) reported that when seaen was

coll>cted from Ramboulllet rams once daily for perzods
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rangwng from 20 to 36 days in early autumn, a deterio-
ration in semen quality with marked increase in the namber
of refusals was observed. However, unen semen collection
frequency was reduced to once on altvernate days, the
semen of optimum quality suirtable for artificial insemi-
aation was obtainzd for a period of 54 days each during

spring and autumn.

Sixteen Suffeolk rams wvere ejaculated 14 - 32 times
within 8 hour and 1t was obszrved that while ejaculate
volume and cowx enlration declined in successive ejaculat-
ions, the percentage of abnormal sperms did not. It was
concluded tnat aflzr the 8th ejaculate, the number of
spermatozoa per ejaculate fell below that required for

fertilizalion (Jennings & Mcleeny, 1976).

Tomkins and Bryant (1976) studied the effect of high
nating pressure (90 ejaculates) and low mating pressure
(45 ejaculakes) on semen quality of rams over a 3 day
period each in summer and autumn., It was found that real
declane of qualaty of semen was greater with high mating
pressure and that the volwae, concsntralion and percentage

of abnormal sperms showed a seasoaal variation.

The number of services i1a 30 minutes and t.me taken
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for 1st, 2nd and 3rd consecutive services in 51 rams
averaged 3.756 services and 0.7, 4.14 amd 15.81 minules

respectively (Dhillon gt al., 1979).

Simpson and Edey (1979) reported tnat the semen
quality and quantity fell during firsc two weeks of
paddock mating in rams, but there was a steady recovery
through the remaining of the mating period and witnin

2 weeks of removal of rams from the paddock.

Twentyfour,18 month old German Mutton llerino full
or half brothers were subjected over a two year period,
to two collection frequencies of 3 or 5 single mounts
weekly (control) and 3 double or treble mouncs per week
(experimental). An increase from 3 to 6 collectioas per
reek had no significant influence on ejaculate volume.
Sp2rm concentration in the second ejaculale vas signifi-
cantly lowver i1n experimental group (4.51 x 106/m1), whereas
forward motility was significantly higher in the experi-
mental groups. An increase to 9 collections weekly from
three single collections resulied in decrease in ejaculalce
volume and sperm concentration. However, motility was
observed to be sigmificantly hagher in experimental animals

(Menger and Hamad, 1981).
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Synnott et al. (1981) reported that an 14 rams with
continuous mating schedule for 6 days, the number of
natings per day averaged 7, 11.5 and 12.1 in the presence
of 1, 4 and 8 esirus ewes resjsectively. At all times the
rams proferred certain ewes and not more than 5 ewes vere
mated per day by each ram, regardless of the number avail-
able. Mittal (1982) reported tuat breed and season had no
effect on increasing the ejaculation frequency in Marvary

and Magra rans,

Unlike rams, the tropical goals are non-seasonal
breederse There are only a few reporis on the effect of
frequency of collection on seninal attributes in goats.
Roberts (1356) stated that bucks can be collected 2 -~ &
times or more daily. Blokhuis (1962) reported thal males
shoving particularly good libido may af necessary, serve
onice or twice darly without detorioration of semen qualiby.
Iratani gt al. (1964) reported thav when % ejaculates were
collected ln succession on each day, the egg yolk coagu=
lating enzyme activity increased from first to the thuird

ejaculate.

Tevari gt al. (1968) collected semen once daily for

54 days from Baroari and Saaqen bucks and repocted taat the
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mean ejaculate volume was 0.52 + 0,06 ml and 0.937 &
0.055 ml respectively. Sperm concentration (X 106/m1)
sperm nuamber per ejaculate (X 106) and percentage of
live spermatozoa for two breeds were respectively,
2035,62 and 2393, 1049.31 and 2369 and 86.12 and 84.65.
There was sigmircant differeace in ejaculate volune,
sperm corcentration and total sperms per ejaculate
botween breeds. He furt ier reported that in Jamnapari,
Sannen X Jamnapari and Barbari bucks with a freguency of
2 collection per day for 54 days, the mean ejaculate
volume, sperm concentration (X 106/m1) sperm per ejaculate
(X 106), percentage of live sperm and initial motality
were respectively 1.36, 1.37 and 0,94 ml, 3728.3, 4935
and 3 650, 3003, 3494 and 2028; 35.3, 89 and 86 and

446 0409, 5.0 £ 0.0 and 4.2 x 0.11. The overall
conception rate in group of Barbari goats as a result of

insemination carried out over a period of 40 days was 79%.

Prasad gt al. (1970 b) studied the semen quality of
Barbarai bucks on once daily collection schedule for 8
weeks., They did not observe any signmificanl deterioration
in semen characteristics over this period of study. The
conce sbion rate of does inseminated wibfh seaen from vhese

bucks was 83.63%.

Mittal and Paadey (1972) reported that semen
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collection schedule of once daily over a period of 5 weeks
d1d not affect seuen prcture and fervility of Baroari and
Jamnapari bucks. He reported a fersility rale of 70.8 and
80% respectively for Barbari and Jamnapari brecds. Patil
(1973) observed that collection frequency of & to 5 times
daily d:d not cause any deverioracion in semen quality of

zoats,

Foote (1980) opined that volume, sperm concentration
(x 109/ml) total sperm per ejaculate (X 109), total sperm/
week (X 109), percentage motility and abnormality percentage
of goat semen wurth an ejaculation frequency of 7 - 20 per
week were respectively in the range of 0.5 - 1.5 ml, 3 - 5,

1.5 =6, 25 - 35, 60 - 80 and 5 = 20.

Trais buffered diluents coantaiaing egg yolk vas
reported to be superior for preservation of both buck semea
(Fougner1976) and ram semen{Fukui 91979, Sexana ef al.,
19793 Deka and Rao57980). WMathew (1983 b) opined that
buck semen could be preserved an tris yolk extender for

7 days at 6 - 8% with good motality.

The recorded concescion rates of goats with artifi-
cial insemination ranged from 30 to 90% (Roy et al.l959;
Blokhuis;1952; Knoblauch ;1962; Bonfert and Thier,1963;
Lunca +1964; Ricordean ¢1)64; Lyngset et al.; 1965; Sahnu
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and Roy,1967; De=-Saint~Seine, 1969; Grubttemeiner, 1369;
Cetinkaya, 1980). Ine conception rates for sheep and
goats during mid breeding season in bemperate zones was
reportad to be apout 85% (Hulet and Shelton,1980). wathax
ot al. (1980) reported a concepvaon rate of 40% in

Malaocari and :lalabari cross-bred does oased on kidding.

Spermatozoa are produced contrinuously throughout the
year, irrespeccive of the sexual actavity of the ram.When
rams are neither allowved to mate nor used for collection
of semen, spermatozoa are usually voided through uriae
(Lino gt al.t967). The capacity of semimiferous tubules
to produce spermatozoa varies markedly betveen species
and between individuals witian species. Spermatogenesis
and Daily Sperm Production (DSP) are influenced by a
variety of factors sucn as age, size of tesl.s, envicon-
mental condivions, nuwriiion, breedins season, density of
animal population and even social stress (Gartner &t al.y

1973) .

Daily Sperm Production can be defined as vthe total
number of spermatozoa prod.ced per day, by the two tesves.
Daaly sperm output (DSO) is total number of ejaculated
spermatozoa collecued over a period of time expressed on

a per day basis. Daily Sperm Production appareatly exceeds
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the number of sperms which can be recovered in ejaculated
semen, as a portion of the spermatozoa produced is lost
through urine, by resorption in the epadidymis and 1n tne

collzaction equipment (Amann, 1970).

Ortavapt (1358) indicated tnat Daily Speram Production
and Daily Sperm Output of rams are not egual, Bielanski
and Wierzbowski (1961 a) reportced that the mean daily
specmatozoan loss through urine i1n sexudlly rested ram was
281 x 10°. Lino et al. (1967) recovered 6.2 x 107 sperms

daily from the urine of sexually rested rams, which was 88%

of Daily Sperm Outpute.

The Daaly Sperm Producticn can be estimated either by
determination of sperm output at varying ejaculation fregu-
encies (Edwards, 1940; Chang, 1945; Boyd and VanDemark, 1357;
Ortavant, 19538; Amann and Almquasi, 1961b; Sengar and
Sharma, 1965} or by direct decsrmination using testicular
homogenates (Amann and Almquist, 1952; Kemnelly and Foote,

196435 Saingh et zl.,1365).

Darly Sperm Production has beea estimated by several
depletions folloulng an imitial depletioan during a 13 day
period, 1n bulls (VanDemark, 1355; 3oyd « VanDemark, 1357;
Frederick, 1958; Bielanski and Wierzbowski, 13963; VanDemark
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et al.;1964) in buffalo-bulls (Sengar and Sharma, 1965)
in boars (Kaplan, 19663 1967) n rans (Bielanaski and
Wierzbowski, 1961 a) and in Stallions (Bielanski and

Wierzbowski, 1961 b).

Daily Sperm Output of bulls was reported to range

? %o 3.9 x 10° (Boyd and VanDeMark, 1957;

from 1.9 x 10
Sayed and Oloufa, 1357; Federick, 1958; Almquist.1969;
Amann and Almguist, 1376). In contrast,Willet and Ohms
{1957} recorded that 2 year old bulls produced 32.9 x 109
sperms/week, Many ocher workers have also reported that
the D30 of bulls vas -7 4.5 billion (Almquist et al.d253;
Hafs et ale; 1959; Amann and Alnguast 519603 Amann and

Almquist 5196235 Hahn et al.y 1969).

Reports on tae estiwation of Daily Sperm Output are
few 1n buffalo~bulls. Sayed and Oloufa (1357) found thatc
1t 28 = 1000 (X 106). On Lhe other hand, Sengar and
Sharma (1965) reported that the Daily Sperm Output of
buffalo-bulls was 2.43 x 109.

The earliest report on estimation of Daily Sperm
Output in sheep was by Chang (1945) who recorded the value
to be 8,600 (X 106). Orsavant (1958) rec.rded that the

Daaly Sperm Output in ram was 5500 millions.



25
Fielden and Barker (1964) conducted depletion trials
of goats and reported vhat tae number of services to
exhaustion, total ejaculate volume and sperm production
(x 10%) ransed from 4.0 = 11.7, 1.7 = 11.4 ml and 6.3 - 21.0
respectively. A rest period of 14 days between trials

apoeared to be adequate for recovery.

Estimation of Daily Sperm Production based on the
counts of elongated spermatids or spermatozoa in testicular
homogenates has been carried out by various workers (orta-
vant, 1958; Amann and Almguist, 1967a; Singh et al., 1365;
Verma gt al.,1966; Orgebin-Crist, 1968). Daaly Sperm
Production can be calculated by dividing the number of
spermatids in testicular homogenates by a time divisor
which represeats the number of days of production these
reserves represent (Almquist and Amann, 1961; Amann and
Almquist, 1962). This time divisor for bulls was 3,27 days
representing the VI to VIII stages of an eight stage cycle
of semimiferous epithelium (Amann & Almquisi, 1962). A
tame davisor of 3.56 days was calculated for rams from
the data of Ortavant (1958), representing VI to VIII stages

of the cycle of seminmiferous epithelium (Amann, 1970).

Ortavant (1356) reported that the spermatozoan reserve
per gram of testis in bull was 99 millions and the Daily
Sperm Production per gram of testis has worked out to be 30.27

millions. The Daily Sperm Production in bulls based on
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testicular homogenaie studies was found to range from 16.8
to 19.39 million/g of testis (Amann and Almquaist, 13960;
Almquist and Anaan, 1961; Apann and Almquast, 19623 Ortavant
et al., 1964, Hafs et al., 1968; Macmillan and Hafs, 1968;
Almquist & Amann, 1969). Amann ard Almqurst (1976) reported
that the Daily Sperp Production of bulls averaged 3.42
ballions, In buffalo-bulls Verma gi 2l-(1965) recorded Daily

Sperm Production to be 32 x 10 6/g of testis.

Though there are numerous reports on the estimation of
Daily Sperm Production in rams, taere appears to be only a
few reports on the same in goats. In ram,Ortavant (1952)
reported the Daily Sperm Production to be 27 x 106/g of
testis. Subsequently Ortavant and Thibault (1956) estimaved
the DSP of rams to he 24 x 106/g of testis. Ortavant (1359}
further reported thav the DSP of ram was 12.2 x 105/g of

testicular parenchyma.

Abdou et al. (1978) recorded significant correlation
between paired testicular weight and testicular speruat.d
number in Awassi rams of differemt age groups. They reported
that, as the paired testicular weright increased from 164.9
to 315.2 g, the testicular spermatid number (x 109) increased
from 15.9 to 55.8.

Carew and Egbunike (1981) reported that Maradi goats

with an average paired testis weight of 102.92 + 7.05 g
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produced 752 million speras daily and 15.8 millions per

gram of tesbticular parenchyma.

Daily Sperm Production rates of bulls obtarned oy
quantitative testicular histology and direct canulation
of testicular effluerrs from rele tvestis and vas defcrens.
{(Amann and Almguist,1962; Swiersira ,1966 and Amann &
Almquist,1976) are not comparable Lo those recorded ertner
by depletion studies or testicular homovgenace mevnod.
Daily Sperm Production of bulls based on canulacion of
rale testis or vas deferens was found to range bebveen

2.96 to 3.81 pillions (Amann & Almquaist.1976).

Daily Sperm Production of Merino rams oased on dir.ct
canulation has been estamated to be 16 x 106 sperms per g
of testis (Voglmayr gt al.,196G). Subsequenv studies
(Voglaayr et al.j967; Setchell et al., 1969) have recorded
higher values for rams. However, Voglmayr (1968) opined
that a Daily Sperm Production of 18 x 10 6 sperms/p tostis

was typucal for Merino rams.

Bxtragonadal sperm reserves include the sperm stiored
in epididymis, vasdeferons and ampulla. Epididymal sperm
reserves can be determined eitier by diract count (Polo-
veeva, 19383 Chang,1345; Novoseljcev, 1951; Ortavant, 19533
Kennelly, 1960; Amann & Almquist, 1961a; Singh, 1961, 1962;
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Singh et 8l.,1965; Swiersira, 19713 Gebauer et al..1974
and Amann and Almguist, 1976) or by estimation from the
numoer of sperm obtarsed in depletion trials (Walton amd
Edwards, 1938; Almquisc and Hale, 1956; Almquist et al.,
19583 Hale and Almquist, 1960). The first ap.roach had
been coasidered more accurate and hence adopted more excen~-
sively, Recently a catheterization techmique enabling
collection of epididymal semen from the cauda has been
developed to study the epiadidymal sperm reserves (Voyl-

mayr et al., 1977).

There are many reports on esvimation of epididymal
sperm reserves in bull by direct count (Bialy and Smith,
13583 Ortavant, 1958; Kennelly, 1960; Almguist and Amann,
1961). Almguist and Amann (1961) reported that tne sperm
counts of caput, corpus and cauda averaged 19.4, 4.7 and
37.6 billion respectively for sexually rested bulls,

22.6, 5.2 and 26.4 billioas for bulls which were collected
6 ~ 7 times weekly and 16.2, 3.0 and 13.7 billions for
sexually rested bulls depleted Just before slaughter. The
extragonadal sperm reserves averaged 72.6 billions for
these 3 groups of bulls. MacMillizwn and Hafs (168)
reported the eprdidymal sperm resc.ves in caput and corpus
together and cauda separately in bulls aged 12 months to

9 9

be 8.6 x 10 © and 8.1 x 10” respeclively.
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Amann and Almqunst (1976) found that the extrago-
nadal sperm reserves (X 109) in caput, corpus cauda and
vasdeferens including ampulla of sexually rested bulls

wvere respectively 20, 5, 39 and 8.

Verma et al. (1965) reporsved that the mean cpidu-
dymal spern reserves in caput, corpus and cauda epididymis
of buffalo-bulls were 2,34 (25.03%), 0.75 (8.03%) and
6.26 (6%.92%) piLllions respectively. Sharma and Gupta
(1973) found that the number of spermatozoa in caput,
corpus and cauda epididymis averaged 5.42, 0.75 and 11.45
billions resjectively with a total epididymal sperm reserve

of 35.2 billions 1n buffalo-bulls.

Data on epididymal sperm reserves of rams and goats
are also few in literature. Polovceva (1338) reported that
tne total sperm reserve per epididymis (X 109) was 40.528
vith the sperm reserves in caput, corpus and cauda to be
respectively 4.589 (11.3%), 5.129 (12.7%) and 30,817 (764).
Chang (1045) estimated tne spermatozoan reserves (X 109)
in the capub, corpus and canda epididymis of suffolk rams
to be 8.627 (16.3%), 4.220 (9%), 52.770 (73%) respectively

with a total reserve of 65.932 per epididymis.

Ortavant (1352) recorded the total epididymal reserves
of one side (X 109) in Illede France rams to be 40.4 with



30

the sperm coatent of 5.6 (14%), 3.5 (9%) and 31.3 (77%)
in the caput corpus and cauda respectively. Ortavant &
Thibault (1956) found that the total epididymal sperm
reserves of one side was 62.50 (X 109) in rams. Further
Ortavant (1)58) estimated the spermatozoan resecves in
caput, corpus and cauda to be 11.51 (14.3%), 5.720 (7.1%)
and 63.11 (78.5%) witn a total reserve of 80.36 per epi=~

didymis,.

vott and Skanrer (1967) recorded the total reserves
per epididymis (X 109) in rams to be 27.13 of which the
proportioas an the caput, corpus and cauda were 4.655
(16.8%), 6.709 (25.7%) and 15.7/3 (57.5%) respectively.
Abdou et al. (1978) reported that the epididymal sperm
reserves (X 109) of 1 - 2.5 year old rams ranged from
111 = 98.8. TInere was correlation between epididymal
reserves and paired epididymal weight. Fielden and 3arker
(1964) observed that tne extragonadal sperm reserves in

3 to 64426 x 109. A signifi-

goats ranged from 34.54 x 10
cant correlation between extragonadal sperm reserves and

sperm oulput estimated by depletion trials was alsoc reported.

Jandal and Panda (1980) reported that 1a adult male
goats, the mean spermatozoan reserves (X 109) in caput,

corpus and cauda epididymis of one side were 1.9 # 0.16
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(21.5%),0.66 £ 0.04 (7.5%) and 6.18 £ 0.9 (70.8%). The
testis weignt was found to be correlated (0.89) with the
epaididynmal weight. Similarly the tesblis weight and
eprdidymal weights were correlaved with the epididymal
sperm reserves. Bhalt and Chauhan (1982) recorded sperm
reserves per epidadymis (X 109) of sexually mature local
goats to be 10.82 # 0.82. The proportion of spermatozoa
(x 109) an the caput, corpus aad cauda were respectively
1,73 % 0.14 (16.85%), 0.77 + 0.07 (7.13%) and 8.31 x 0.71

(76.77%) resoecvively.



Matevials and Methods



MATLRIALS AND MoTODS

Nine adult Malabari cross-bred bucks, aged two to
three years, belonging to All India Co-ordinatzd Research
Progect (AICRP) on Goats for Milk, Manmutny were selected
Lor the study. The bucks, maintained under identical
feeding and management were randanly allotted to three

experimental groups of three bucks each.

Group I : One ejaculate was taken darly for a
continuous period of three months.

Group II ¢ Tuwo successive ejaculates werc taken
daily for a contimuous period of
three montns.

Group III : Three successive ejaculales wcre

collected daily for a continuous
period of tnree wontns.

Semen was collected around 9 a.m. on all days using
Avtificaal Vagina (A.V.) for goats (Mathew, 1983 a). Clean
dey 2 ml graduated collection vials having 0.1 ml precision

were used to obtain semen samples.

Adult male bucks were used as teasers. Two false

mounts were gaven for stewing the bucks oefore takaing
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collcction. Teasers were changed for obtaining second

and thaird collections, vhenever necessary.

Sex libado was evaluated from the reaction time and
refractory period of individual bucks. For the purpose
of this study, time ianterval between the approach of buck
to the iteaser and ejaculation was taken 38 reaction timec
and this included the time taken for two false wmounts also.
The time interval betuveea tuo successive ejaculations
whach zncluded tne time taken for two false mounts before

the second ejacalation was taken as the refracvory pericd.

Imnediately after collectron the semen vials were

traasferred to a rater-bash maincvained under 3700.

The semen characteristics such as colour, volumne,
density, mass activity, motility, percentage of dead and
abnormal sperms were eslimaled by standard procedures (Blom,
19503 Roberts, 1971). For determination of pH B.D.H. pH
indicator paper straips in the range of 5.3 to 7 and 7 to
8.5 were used. Concentration was estimated spectrometrically
using Bausch and Lomb spectromic 20" photocolorimeier by

stanaard procedure (Perry, 1969),

Methylene Blue Reduction teste

The procedure adopted for Methylene Blue Reduction
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(MBR) wvas in partial modification to the test suggested
by Beck and Salisbury (1943). The procedure for the
preparation of the reagenis and the test are furnished

below.
Reagents

i. Methylene blue solution.

The solution was prepared by dissolving 50 mg of

melhylene blue in 100 cc of 3.6% sodium citrate solution.

il. Tris egg yolk diluent (0.2 Molar Tras having pH 7).

Procedure.

In a 10 ml test-tube 0.4 ml of Tris yolk diluent
and 0.1 ml of fresh senen were takea and mixed thogousgnly.
To this was added 0,05 ml of methyleane plue solution z2nd
mixed well. After scoling the test-tupe witin 1 cm layer
of mineral oil, it «sas kepht an a hot water bath av 115°F.
The tame taken for the disappearance ol blue colour due
to reductron of methylene blue Lo leucomethylene blue was

taken as the MBR time.
Sperm wviability TesTe

Semen was diluted at the rate of 1:10 using Tris egg

yolk diluent (Maches, 1983 b). From the diluted semen
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0.1 ml each was placed in two, 10 ml test-tubes and incu-
bated for 30 minutes in a vaver bath at 46,5%C, The sper-
matozoan motility was then assessed every 10 minutes for
30 minutes, Motility of the exvended samples preserved at
6 -~ 8°C was also assessed at 24 hour intervals, until 96
nrs. of preservation or total cessation of motilaity which-

ever was earlier,
Fertility Trial.

Twenty deces in heat were inseminated with Semen
collected from bucks ejaculated thrice daily. Pooled semen
samples Ifrom bucks after a continuous period of two months
study, were diluted in Trus yolk diluent, giving a final
concencration of 100 million sperms pecr dose of semen
(0.01 ml). Ferlality was assessed both on basis of conception

rate and kaddaing ratce.

The data on the effect of frequency of ejaculation on
semen characteristicsy, libido and fertiliby of oucks were

analysed statistically (Snedecor and Cochran, 1967).
Daily Sperm Production.

The procedure adopted by Boyd and VanDemark (1957) was

folluwed for estimation of Daily Sperm Production in the
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present study. Six healthy, Malabari cross-bred bucks,
aged 2 - 3% years, were divided into two groups of three
each and randomised in a 3 x 3 Latin square design. Ten
ejaculaces were collected using A.V. for goats in rapid
succession from each of the bucks at inbervals of one,
four and seven days followaing an wnitvial partial exhaustion
wath 10 ejaculates. Thus 40 egaculates were collected from
each buck in a 13 day peraod., The 10 ejaculates collecled
each day from eacn buck were pooled and the votal voluae
was found out. The concentration of pooled ejaculasve vas
estimated photocolorimetrically and the total numoer of
sperms in ejaculates was worked ocut by multiplying the con-

centration of sample with the total volume.

A graph vas dvam by plotting the independant variable
(time interval) in the X-axis and the dependant variaole
(concentration) in Y-axigs. Tne residual sperm count aad
daily sperm production vere worked out using regression of

trme interval on sperm count {Snedecor and Cochran, 1367).
Testicular and Lpididymal sperm reserves.

The method suggested by Verma gt a8l.(1965) was paruially
modified to estimate tne Daily Sperm Production (LSP) and

epirdidymal spera reservese Ihree adulyv cross-bred Malabara
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bucks aged 2% to 3% years were slaughlerced alter two to
three weeks of sexual rest., The reproductive organs were
narvested soon after slaughter and transported to the
laboratory wrapped up in a morst cloth. The weight of
the testes with and without tumica albuginea and weilght

of the epididymes were duly recorded.

The testes were homogemized in a tlssae homogenizer
for two minubtes aad the volume of homogenized mass vas
made upto 500 ml using noraal saline., Similarly tas caput,
corpus and cauda epididyaes vere homogenized seps-ataly
for three minutes and tue voluac was aade upso 230 ml 2o
volumetric flasks. Ampicillin was added at the rate of
500 macrogrvam/ml of tae homogenrzed tissue vo prevent

bacterial nulsiplicatlion.

The besticalar homogenates were rediluted at the rale
of 1:10 in normal saline containLag 0.2% eosim at 36 hrs.
of preservation and the spern coacentration was estimacved
haemocytometrically., Similarly epididymal homogenates were
filtered through a coarse sieve to get rid of vhe fibrous
tLssue materzals al 72 hours of presarvation. wWhile lae
cauda a1d capub epididymal samples were redilated at the
rate of 1:10, the dilution rate of corpus epadidymal

nomogenate was only 1:5. Spermatozoan concencratioa in tae
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epidrdymal homogenace was also estimaived haemocytomelracally.
The btotal number of spermavozoa in the testes and epirdidymes

Jas worked out in billions.



Hesults



RESULIS

In order to understand the effect of different ejacu-
lation frequencies on seminal attributes, libido and ferti-
lity in cross-bred bucks, a study was carried out using nine
Malabari cross-bred bucks belonging to A.I.C.R.P. on Goat
for Milk, Mannuthy. The animals were randomly allotted to
three experimental groups viz: group I (G1), group II (G2)
and group III (G3) based on ejaculation frequencies of once
daily, twice daily and thrice daily respectively for a
period of three months. The entire study was conducted
during summer months. The results on the effect of frequency
of ejaculation on seminal attributes and libido of cross=bred
bucks are presented in tables 1 to 17. Analysis of the data
was done using nested hierarchal design ana craitical
difference was found oub wherever necessary using Duncun's

Multiple range test.

Libido.

The mean reaction time an seconds for group I, II & III
were 58.44 + 38,2210, 80.208 * 90.4439 and 93.8514 + 67.5135

respectively. Statastical analysis revealed that there was
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no significant difference an reaction time bebuwecn groups.
However, signifacant difference was nociced between bucks
within group (P / _0,01) and between months within group
(P/_0.01). The mean reaction time during 1st month (M1),
second month (M2), and thard month (M3) for G1, G2 and G3
bucks are furnished in table 2. Analysis usiag cratical
difference test revealed that there was no sigrificant
difference between months in group I. Oa the obher hand in
group II bucks heterogenisity was observed between M2 & M3,
Similarly, M1 & M2, M1 & M3 and M2 & M3 were homogenous in

group III bucks.

The refractory period in the case of group II bucks
was found to be 283.4179 + 643.9361 seconds. In group III
bucks, the first refractory period averaged 332.3418 # 223.9995
seconds as against the second refractory period of 431.1636 #
288.6812 seconds (Table 3). Analysis using paired 't' test
revealed that there was no significant difforence bebween
refractory period of group II bucks and 1st refractory
period of group III bucks. However, in group ILI, the 1st
refractory period was significantly diiferent from second

refractory period (P/_0.01),
Colour.

The semen of group I bucks was thick creamy to creamy

during 1st month of study, whrch gradually changed 1o creamy
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and thin creamy in the 2nd and 3rd month. In group II bucks
the colour of the senen was creamy to thin creamy yellow and
thin creamy yellow to yellowish milky for the first and second
ejaculates respectively beyond one week of study. In conteast:
the colour of the 1st ejgaculate became thin creamy yellow
beyond three or four days of study in group III bucks. Ia

the latter part of the study, even the first ejaculate in

some cases became yellowish milky. Second ejaculates of

group ILII bucks were initaally thin creamy yellow then becoming
yellowish milky or rarely thin yellowish milky. Tnird
ejaculabes of this group were yellowish milky ia the begin-
ning which became thin yellouisn mailky witnin a few days

of study.
Volume.

The mean volume of semen of group I bucks was found to
be 0.4870 + 0.1624 ml as agawinst 0.4978 i 0.1488 ml in group
II and 0.4288 + 0.0910 ml in group III. Analysis of data
revealed that there was no significant difference between
groups. However, there was sigmificant difference between
bucks wrthin group (P/_0.01) and between months within group
(P/ 0.01). The mean semen volume during M1, M2 and M3 for
group I, II and IXII are furnished in table 4. While M2 & M3
were homogenous M1 & M3 and M1 & M2 were heterogenous in

group I bucks. In contrast,tnere was no signmificant difference
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in semen volume between months in group II and II1 bucks
(Table 4).

The mean volume of 1st ejaculate (E1) in group II
bucks was recorded to be 0.5174 + 0.1873 ml as against
0,4798 + 0,1862 ml for the second ejaculate (E2), Analysis
revealed that there was no signmificant difference betbueen
1st and 2nd ejaculates (Table 20). In group III bucks the
volume showed a decreasing trend with successive ejaculat-
ions. Farst ejaculale volume averaged 0.4525 + 0.1397 ml
as against 0.4335 & 0.1520 ml for 2nd ejaculate and
0.3955 + 0.1453 ml for the 3rd ejaculate (E3). Analysis
of the data revealed that there was sigmificant dilference
between egaculates (P/_0.01). While E1 & E2 were found to

be homogenous, 1 & E3 and E2 & E3 showed heterogen.sity.

Density.

The numerical scores on the densibty of semen of group I,
I1 and III bucks were respecbively 3.3611 + 0.3438, 2.6676 +
0.2791 and 2.2209 + 0.3332. Analysis revealed that thece
was signmificant difference between groups (P/_0.01), between
bucks within groups (P/ _0.01) and betiween months within
groups (P/_0.01). Analysis revealed that there was signifi-
cant difference in density between M1 & M23 M1 & M3 and

M2 & M3 in group L. However, in group II bucks only M1 & M2
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were found to be heterogenous. Similarly heterogenisity
was observed only between M1 & M3 and M2 & M3 in group
IIT bucks (Table 5). There was also significant difference
(P/_0.01) in density oetween ejaculates in both group II
and group IIL bucks (Tables20 & 22),

Mass activitys.

The numerical scores on the mass activivy of semen
samples of bucks belonging co 1st, 2nd and 3rd group were
3.6392 + 0.6249, 3,3645 » 0.5193 and 2.8573 + 0.5145
respectivelys. Statistical analysis showed thav there was
significanc difference ain mass activity between groups
(p/_0.01) and between months within groups (P/ 0.01). Though
group I and group II were homogenous, hoterogenisicy was
observed between G1 & G3 and G2 & G3. The nass activity
vas found to decrease as the ejaculation frequency increased.
Analysis of the data revealed that while M1 & M2 were
homogenous, M1 & M3 and M2 & M3 were heterogenous in group
I bucks. There was no signifiicant difference between months
in group II bucks., In contrasi,herverogenosity was obscrved
between M1 & M2, M1 8 M3 and M2 & M3 in group III bucks
(Table 6). The 1st and 2nd ejacilates in group II were found
to be heterogencus with respect to mass activaty (Hable 20).
Further, heterogenisity was observed betueen E1 & E3 and

E2 & E3 in group III bucks (Table 22).



Motility.

The mean percentage motility of spermatozoa in group I,
1T and III were 82,1795 + 5.9695, 79.9652 + 7.9659 and
76,0796 + 9.8700 respectively. Though there was no signi-
ficant difference in motilaty between groups, there was
srgmficant difference between bucks within group (P/_0.05)
and between months wathin groups (P/_0.01) (Table 7). The
percentage motality of spermatozoa for M1, M2 and M3 were
respectively 83.4066 + 3.7917, 83.0769 x 4.1345 and
80.0549 + B.3498 in group I bucks as against 80.2747 +
6.9541, 80.6868 + 7.5099 and 78.9340 # 9.3812 in group 1I
and 77.4222 + 9.2679, 75.56792 + 10.9601 and /5.71375 %
9,2461 ia group TII. In group I bucks M1 & M2 were homo-
genous while M1 & M3 and M2 & M3 were heterogenous. In
contrast M1 & M2, M1 & M3 and M2 & M3 were nomogenous .in
group II bucks. Buv an group I1I heverogenisity was observed

between M1 & M3 (Table 7).

The mean motilicty percentage of 1st and 2nd ejacalates
in group II bucks were 80.8029 + 9.9143 and 79.5387 + 11.2574,
whach did not show any significant difference on analysis
(Table 20). In case of group LII bucks percentage motiliby
of E1, E2 and E3 averaged 78.3891 + 11.6198, 70.9158 +
15,2461 and 72.6423 + 18.5358 respectively. Analysis revealed
that, while BE1 & E2 were homogenous, E1 & E3 and E2 & &3
showed heterogenisity (Table 22).
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pH.

The mean values of pH for group I, II & III have worked
out to be 6.8652 + 0.0853, 6.9610 + 0.1106 and 7.0864 +
0.1243 respectively. Statistical analysis revealed that
there was no significant dafference between groups. But
bucks within groups (P/ 0.01) and months within groups {(F/ 0.01)
were found to influence pH signmificantly. There was sSigiie—
ficant differeace in pH between months in group I bucks.
On the other hand, in group II,hecerogenisily was observad
only between M1 & M2 aad M1 & #3, Similarly in group IIX
bucks also helecogenisily was observed becween i1 & M2 and

M1 and 43 (Table 8).

The pH of 1st and 2nd ejaculates in group II bucks
were resvectively 6.9147 + 0,1427 and 7.0030 + 0,1076 (Table 20),
which on statisiical analysis showed a sigmificant difforence
(P/ 0.01). In group III bucks pu! of 1st, 2nd and 3rd
ejaculates averaged 7.0512 + 0.138, 7.0903 + 0.1320 and
7.1607 # 0.1280 respectively. Analys.s of data revealed
that Lhere was significant difference (P/ _0.01) in pH

belween ejaculates of group III bucks (Table 22).
Concentration.

The sperm concentration (X 106/cmm) of group I bucks
ave.aged 2.8317 # 0.8058 as against 1.6851 ¢ 0.3730 in group
II bucks and 1.3003 + 0.3171 1n group III bucks. Statisstical
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analysis of the dava revealed that there was significant
difference between groups (P/ _0.01) between bucks within
group (P/_0.01) and between montns witnin group (P/ 0.01).
Cratical diiference test showed thal G2 « G3 were homogenous
while G1 & G2 and G1 and G5 showed heterogenisaty. The nean
spermatuzoan concentration (4 106/cmm) for M1, M2 & M3 an
group I bucks were respectively 3,0280 » 0.9009, 2.8312
0.6784 and 2.6084 + 0.7954. Analysis has shown thal there
was no signieficant differeace in coacentration betw.en
monbths, M1 & M2, 41 & 113 and M2 & M3 being homogeaous. The
concentrataon (X 106/cmm) durang the 1st, 2nd anl 3rd nomth
of study xn group II bucks were respsctively, 2.1879 =+
1.4153, 17304 + 0.3205 and 1.7010 # 0.3453. Analysis rcvealed
that M1 & M2 and M1 & M3 were heverogenous groups. The
sperm® coro entratzion (X 106/cmm)1n M1, M2 and 13 1n group III
buckse were 1.36756 & 0.3551, 1.3244 + 0.2807 and 1.2397 %
0.3061 respectively. Analysis showed that M1 3 M2, M1 8 i3
and M2 & M3 were homogenous (Table 9).

The concentration (X 106/czmu) of 1st egaculate avercged
1.9655 # 0.5355,uhale that of the 2nd ejaculate was only
1.4638 + 0.4115 1n group II (Table 20). In group III buc:s
concentration (X 106/cmm) of b1, k2 and £3 were respactivoly
145525 % 04790, 1.3215 * 043950 and 1.0254 + 0.3080
{(Table 22). Statistical analysis revealed that both an



47

group 1I and group III, there was significant differe ce

in concentration between ejacalates (P/_0.01).
Dead percentage.

The meaa values for percentage of dead snerms in the
semen of group I, IL, and III bucks were 9.2485 + 3.9017,
848773 + 4.7026 and 8.9239 & 4.4831 respectively. Analysis
of the data showed tnat bhere wvas no significant dafference
between groups and between bucks withan groups. However
there wvas significant differerce in dead sperm percentage
between months watain groups. Stavistical analysis revealed
tnat M1 & M2, M1 & M3 and M2 & M3 were homogenous in group I
and group III bucks, vhile in group II M1 & M2, M1 & M3 aixd
112 & U35 showed heterogenisity (Table 10). Similarly,
percantage of dead sperms did not show any significant dilfer-
ence between gjaculakbes bovh in group II and III bucks (Tables

20 & 22).
Methylene Blue Reduction time.

Methylene Blue Reduction time showed an increasing trend
on increasing the ejaculation frequency. [he mean :BR time
1n secoads were 133.0386 + 61.4200, 299.7969 + 116.0773 and
312.5348 + 104.1285 respectively for grougs I, II & IIL.
Analysis of the data proved that there was significanc d.ffor-

ence vetween groups (P/ 0.01) and betveen moanths (P/_0.01)
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wathin groups. However, there vas no significant difference
in MBR tame between bucks within groups. In group I bucks,

thore was no significant dirfference in JBR time during 1st,

2nd and 3rd month of study. In contrast, there was heviso-

genisity between M1 4 M2 and M2 & M3 1n group II bucks.

Similarly in group III also heterogeanisity was observed beobween

M1 & M3 and M2 & 43 (Table 11).

Tie mezn ¥MBR t.me in secoads for the 1st and 2nd ejyacu-
late in groun II bucks were 183.2119 i 102.4402 and 264.2531 &
182.8260 (Table 20)., Analysis revealed that there was
significant difference in M3R time bstveen egaculates ig group
11 bucks (P/ 0.01). For group III bucks, the mean values for
£1, B2 & I3 were respectively 259.0777 + 151.5950, 293.8542 +
15243510 acd 404.1493 + 197.3870 seconds. Analysis of the
data showed that E1 & £, E1 & E3 and E2 & E3 were neterogenous

(Taple 22,
Percentage of spermatozoan abnormalitieSa

The percentage of head abnormality and tail abnormality,
proximal droplats and colal abnormality were recorded vo be
respectively, 0.4918 % 0.4997, 1.2732 1 1.8203, 0.1366 + 0.£032,
1.8689 £ 1.3139 in group I as against 0.5625 + 0.7244,

2.1393 x 1.8137, 02115 x 0.30941 and 3.2306 + 4.859% an group II

amd 0.3095 + 0.56750, 1.9881 & 1.9834, 0.2552 & C.514€ and
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2.6734 + 2.,1503 in group III bucks. The percentage of
distal protoplasmic droplets in group I, II and III bucks
were respectively 0.7104 + 1.9438, 2.3525 + 5.4651 and
0.6052 + 1.2711 (Table 16). Analysirs showed that there was
no significant difference in total sperm abnormality
percentage between groups. However, both bucks wathin
groups and months within groups were found to influence the
percentage of head, tail and toval abnormalities. 1In
contrast, only bucks within group (P/ _0.01) was fouad to
influence the percentage of proxaimal and distal protoplasmic
droplets (Tables 14 %16). Percentage of head & bGail
abnormality, proximal droplets, total abnormality and dastal
droplets for M1, M2 and M3 for €1, G2 and G5 arc furnmished
in tables 12 to 16. In group I bucks, heterogenisity wes
observed oaly between M1 & M3 with regard to total abnormality.
In contrastssignmficant difference in abnormality percencage
between M1 & M2 and M2 & M3 was noticed in group II. Simlarly
heterogenisity was observed betweea M1 & M2 and M1 & M3 in
group III bucks. The mean values of sperm abnormality
percenlage in the different ejaculates of group II and group
III bucks are furnished in vable 21 and 23 respectively.
Analysrs revealed that there was no significant differeace
between ejaculates in both these groups.
Sperm viabilltg on incubation at 46.500 and on preservation
act 6 - 8°C,

The percentage of movile sperms at O hr., 10 minutes,
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20 mrautes and 30 minutes of ancubation at 46.5°C and at

24 hrs., 48 hrs., 72 hrs., and 96 hrs, of preservation at

6 - 8°%C are furnished in table 17. Analysis of the data
revealed tnat taere was no significant difference be.ween
groups in sperm viability on incuoation for 30 minutes and
preservation for 72 hrs. even though, the inmitial motalaity
was significantly different (P/ 0.05). In coatrast, sperm
viability under chilled storage conditions showed a
significant difference between groups (P/ 0.05) at 96 hrs.
(Table 17). The percentage of spermatozoan motility of
group I, II and III at 96 hrs. were respectively 34.5082 +
25,2274, 35.1818 + 24,6637, and 22.7193 % 24.8040. Analysis
revealed that whale G1 & G2 were homogenous, G1 & G3 and

G2 & G3 showed heterogenisity (Table 17). Correlation
coefficients were worked out for 30 minutes incubation av
46.5°C and 24, 48, 72 and 96 hrs. preservation at 6 = 8%
(Table 18). Analysis revealed that there was significant
correlation between sperm wviabilaty at 30 minutes incubat.ion
and sperm motilily at 96 hrs. preservation under refrigeracion

temperature (P/_0.01).
Faertilatye.

Oout of the 20 does inseminated using the semen from

group III bucks, 15 were followed up. While conception rate
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was worked out to be 73.37%, kidding rate was recorded to
be only 66.67% (Table 19).

Daily Sperm Production.

The data on estimation of DSP py depletion studies
{DS0) are furnished in table 24, The total volume of
semeun, concentration of spermatozoa (X 136/1111) and total
sgaculated spermatozoa (X 106) on days of imitial deplevion
were respectively 642333 + 2,7544, 2250 + 1129.7256 aad
12391.3300 + 3972.4810. The corresponding values an Lhe
egacalates taken at 1, 4 and 7 days iatervals were resnect=-
wvely 3.3833 + 1.1286, 1685 + 536.4384 and 5383.5667
1683.35203 4,7833 + 0.9368, 1671.6667 + 549.0507 and
761943333 + 1168.33603 and 7.7417 + 1.9294, 1706.6667 +
308.1391 and 12990.3333 # 3011.7823. The data on the total
spermatozoa ejaculated on initial depletion aad also at
intervals of 1, 4 and 7 days were plotted in @ graph wiih
time interval on the X-axais and sperm number (X 106) in bhe
Y-axis. A liaear relationship was noticed in the curve
obtained by plotting these data. The darly sperm production
(X 106) and residual sperm rescrve (X 106) were worked out
using regression of time incerval on sperm counts and werce

found to be respectively 1267.98 and 3593.3233,

The data on the weight of testis, testicular sperm
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reserve and daily sperm production by testicular homogenate
method are furnished in table 25. The mean of paired
testicular weight without tunica albuginca in grams and
the total testicular sperm reserve (X 109) were respoctively
171.6017 % 6.9358 and 13.5100 + 0,7234. The Daily Sperm
Production (X 109) ag per buck and DSP per g of testis
x 106) were vorked out to be 5.7949 + 0.2032 and 22.1974
0.3775 respectively (Table 25).

Epididymal sperm reserves.

The mean weight in grams of caput, corpus and cauda
and whole epididymis were respectively 10.13 x 2.22,
1.67 + 0.51, 5.64 + 1.30 and 17.44 + 3.75. %he sperma-
tozoan reserves (X 109) in capus, corpus and cauda epidi-
dymis were raspectively 3.39 + 0.07 ( 26.26%), 0.83 + 0.08
(6.45%) and 8,64 + 1.17 (67.18%) with an overall epididymel

reserve of 23,72 + 1.95 (Table 27).

The data on sperm reserves in caudsa, esvimated sperm
production for 90 days based on testicular homogenate study
and the ejaculated spermavozoa in group I, IL and III for
90 days are furmisned ain table 28. The estimated total
spermatozoa available for ejaculation for the entire period
of study was 358.791 as aéalnst the total ejaculatsd sperma-
tozoa of 124411, 150.99 and 150.54 for group I, II & III

bucks respectively.
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The DSP based on tesbicular houogeaate study, sperm
reserves in caput and corpus, sperm rescrves in cauda and
transit time through epididymis are furnished in table 29.
The total transit time of spermabozoa through epididymis
was found to be 6.78 days with a transit time of 2.23 days

through caput & corpus and 4.55 days through cauda.
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Table 1

Effect of frequency ol ejaculation on semunal attripubes and
libido in cross-bred bucks.

Si. Group I {G1) Group I+ {(G2) Group TII (G3)
No. Seminal attrabutes (one ejaculate daily) (two ejeculate daily) (three ejaculate daaly)
1+ Reaction time

{ seconds) 58.4400£38.2210(273) 80.2080+90.4433(273)  93.8514:67,5135(276)
2. 1st refractory

period (seconds) .o 283.4179+645.9361(2068) 332.54162223.9995(276)
3. 2nd refractory

period (seconds) .o .e 431,1635£6319(276)
4, Volume \wl) 0.4870+0.1624 2703 0.497810.1488&270) 0.42033%0.0910(270)
5. Densaty (D) 3.3611%0.3438(270 2.5676+0.2791(275) 24220930, 5332(276)
6. Mass activity (+) 346392%0.5249(273) 3.3645;0.5193%27ﬁ) 2.8573%0.5145(276)
7. Motility (%) 82,1795+5.9595(27,)  79.9652%7.9559(273) 76.073052.8700(275)
8. pH 6.8652%0.0853(273) 5.9510%0.1106(273) 7.0504¥0.1263(275;
9. Concentration

(m2llion/cmn) 24831 73-_0.8058%201) Te 38513_0.3730%202) 1430034043171 EZZB)
10. Dead (%) 9424851 3.9017(169) 848778k, 7096(174) 8.9239+1.4531(170)
11. Methylene blue

reduccion time(seconds)133.08:6:61.4200{158) 228.7969+116.0773(96)  312.5348+104.1285(60)
Total spergatozoan

abnormality (%) 1.8683-1,8139(183) 3433064+4.8531(183) 2.073442.1503(183)
Motility on 30 minutes
of incubation (%) 36.8196422.9183(31)  42.2545+26.5052(55) 35.5203+25. 9359(57)
Motility after 96 hrs.
of preservaiion{i) 34.5082425.2274(51)  35.1318426.6037(55)  22.7193+24.80L0(57)

Figures in parenthesis denote number of obgervabtlons,

¥s



Table 2

Effect of frequency of ejaculation on reaction time of cross-bred bucks.

Reaction time 1n seconds F value
-------- -- ——— - Betwoen Between Bet.reen
Groups Months within group I Months witnin group II Months within grouop III ou‘-s bucks months
. - -— ETOUPSe  ,1thin group within bucks
G1 G2 G3 G1 M G1 M2 G1 3 G2 M1 G2 M2 G2 M3 G3 M1 G2 M2 G3 M3
4400 80.2080 93.8514 50,7262 62.8571 61.73u2 77.7363 68,6044 94.2857 68,7282 95.4457 117.3804
* + * * + x * * * + + * 0.5179 12,1406 ¥ 42453 ™
«2210 90.4439 67,5135 27.8348 42.9171 41,3212 75.9611 77.5380 112.2366  49.6741 68.1383 75.9169
273) (273) (276) (91) (31) (31) (91) (91) (91) (92) (92) (92)
G1 & G2, G1 M1 & G1 M2, G2 M1 & G2 M2 and G3 11 & G M2,
G1 & G3 and G1 M1 & G1 M3 and G2 M1 & G2 M3 are G3 M1 & G3 M3 and
G2 & G3 are G1 M2 & G1 M3 are homogenous G3 M2 & G3 M3 are
homogenous homogenous G2 M2 & G2 M3 are homogenous. W
heterogenous. U

Figures in parenthesis denote mumber of observations.



Table 3

Effect of frequency of ejaculation on refractory period of bucks ejaculated
trige and thrioe dally.

El‘aizﬂaci:ory

______ Group_II_{G2) Group III (G3)
peried ~

SEAISIZDTIODTTRTIRIN[D Zwes oL D O o 2 3R T R T

i85 23449888 206.1111  406.4667 283.4179 282.8667 328,7391 375.3226 332.3418

& x hd X X X X X 0.9320

238,6168 1784441 1065.5147  643.9361 167.8926 218,5349 223.5283 223.9995
(91) (89) (88) (268) (91) (92) (93) (276)

2nd - .o e .o 367.5055 416.3043 506.7391 431.1636
4 + + +

221.8956 25872372 35646152 28876819
(92) (92) (92) (276)

tn-1 6.4439" "

PFigures in parenthesis denote number of observalions.

9s



Table &
Effect ox frequency of ejaculation on volume of semen in crosshred

bucks.
e e e e Volume (m.) . L oo _F value _
Groups (G) Months within Group I Months within Group II Months within Group III Between Between
--------------------- mmemmmmm—seoo—m—mo—oo - —m—mmmm—e Between  “[ -7 months
G1 G2 G3 G1 M G1 M2 G1 M3 G2 M1 G2 M2 G2 M3 G> M1 G3 M2 G3 M3 8rouPS. . .inip grog witnin
______ ——————— - —-— - —-— =D& Bo_. bucks=-- -
0.4870 0.4978 0.4288 0.43%% 0.5144 0.5067 0.4945 0.5037 0.4354 0.4347 0.4346 0.4170 . .
ud hd * * * s x x b 3 had X b4 0.589 7.90 6.15
0.1624 0,1488 0.0910 0.1594 0.1652 0.1549 0.175% 0.1417 0.1267 0.1201 0.0479 0.0899
(270) (270) (270 (90) (90) (90) (90) (90) (90) (90) (90) (90)
G1 & G2 G1 M1 & G1 M2 and G2 M} & G2 M2, C3 M1 & G3 M2,
Gl : G3' G1 M1 & G1 M3 heterogenous G2 M1 & G2 M3 and G3 M1 & G3 M3 and
G2 &G G1 M2 & G1 M3 homogenous G2 M2 & G2 M3 are G3 M2 & G3 M3 are
3 are homogenous homogenous
homogenous

Figures in parenthesis denote number of observations.



Table 5

Effect of frequency of ejaculation on density of semen in cross-bred bucks.

Density (D) (Score 1 - 4) F value
Groups Months in group I Months in group II Months in group IIL Between B:::i:n gﬁﬁ:ﬁ?
groups.
G1 G2 G3 Gt M1 Gl M2 61 M3 G2 M1 G2 M2 G2 M3 G3 M G3 M2  G3 M3 within group within bucks
3,361 2.6676 2.2209 3.4670 3.3870 3.2278 2.6291 2.7170 2.6566 2.7700 2.2522  2.1335
L 2 ]
+ + + + £ £ £ + + + + + 29,4353 7.1146" T 5,7905
0.3438 0.2791 0.3332 0.3807 0.2782 0.3238 0.3235 0.2392 0.2902 0.3757 0.2910 0.3126
(270) (273) (276) ( 90) (90) (90) (91) (91) (91) (22) (32) (92)
Gl & @2, G1 M1 & G1 M2, G2 M1 & G2 M2,heterogenous G3 M1 & G3 M2 homogenous
G1 & G3 and G1 M1 & G1 M3 and G2 M1 & G2 M3 and G3 M1 & G3 M3 heterogenous
G2 & G3 are G1 M2 & G1 M are G2 M2 & G2 M3 homogenous G3 M2 & G3 M3 heterogenous
heterogenous heterogenous

Figures in parenthesis denote nmumber of observations.



Effect of frequemcy of ejaculation on mass activity of

Table 6

semen in cross-bred bucks.

Mass activity (+} (Score 0 - 4) F value .
- - Bat.can Betwesn
Groups Months within group I Months within group II Months within group III Between b\:::;; sontns
e ———————— Broups . tnin group"iin bucks
[o2] G2 G3 G1 M1 G1 M2 G1 M3 G2 M1 G2 M2 G2 M3 G> M1 G2 M2 G3 M3
5.6392 363645 2.8573 3,747 53,7363 3.4060 3.4010 3.3626 303227 3.0256 2.8487 2.6976 e
: : * : : k3 + : x * 3 + 17.6520 1.5836 507065
C. 6245 0.5593 0.5145% 0.5124 0.5758 0.7068 0.5747 0.6110 0.6850 0.4789 0.4500 0.6134
(273) (273%) {276) (91) (91) (91) (91) (91) \91) (92) (92) (92)

G1 & G2 hoaogenous
G1 & G3 heterogencus
G2 & G3 heterogenous

G1 M1 & G1 H2 homogenous
G1 M1 & G1 M3 hetsrogenscus
Gt M2 & G1 M3 heterog=nous

G2 M1 & 32 M2 homogenous
G2 M1 & G2 M3 homog-nous
G2 M2 & G2 M3 homogenous

G3 11 « G3 M2 heterogenous
G3 M1 & G3 3 aneterogenocas
G3 M? & G3 M3 heterogenous

Figures in parenthesis denote mumber of observations.




Table 7

Effect of frequency of ejaculation on spermatozoan motility in

cross-bred bucks.

- F value
N MOtlE{ Ly % . - Between Between Between
Groups (G) Months within group I Months withan group II Months within group III groups witg;.likzr opw i:koxgﬁhiuc Ks
G1 G2 G3 G1 M G1 M2 G1 M3 G2 M1 G2 M2 G2 M3 G3 M1 G3 M2 G3 M3
B82.1795 79.9652 76.0796 83.4066 83,0769 80,0549 80.2747 80.6868 78.9340  77.4222 < 75.6792 75.1375 . o
+ * + + + + + + * + + + 4,0947 2.9507 4.2412

5.9695 7.9659 9.8700 3.7917  4.1345 8.3493 6.9541 7.5093 9.3812 9.2679 10.9601 9.2461
(273) (273) (276) (91) (91) (91) (91) (1) (91) (92) (92) (92)

G1 & G2 homogenous
G1 & G3 homogenous
G2 & G3 h.mogenous

G1 M1 & G1 M2 homogenous
G1 M1 & G1 M3 heterogenous
G1 M2 & G1 M3 heterogenous

G2 M! & G2 M2 homogenous
G2 M1 & G2 M3 homogenous
G2 M2 & G2 M3 homogenous

G3 M1 & G3 M2 homogenous
G3 M2 & G3 M3 homogenous
G3 M1 & G35 M3 heterogenous

Figures in parenthesis denote number of observations. 8



Table 8

Effect of frequency of ejaculation on pH of semen in cross-bred

G2 & G3 homogenous

Figures in parenthesis denote numoer ofobservations.

bucks
pH F value _
B Grouns (G) Months within group I Months witnin group II Months within group III Between Biut:;; n iig:gzn
—————————— groups.

G1 G2 G3 G1_M1 61 M2 Gl M3____G2. M G2 _M2 G2 M3 a3 M1 G3 M2 ___ G3 W3 . within group within bucks
6.8652 6.9610 7.0864 6.8319 6.8714 6.8923 6.9396 6.9709 6 9725 7.0530 7.0954 7.1108

x * * + * + + x P + x * 4.1985 144915 *° 10,3068
0.0853 0.1106 0.1243 0.0758 0.0981 0.0934 0.0828 0.1193 0.1232 0.1292 0.1222 0.1152
(273) (273) (276) (91) (91) (91) (91) (91) (91) (92) (92) (92)

¢ & 72 homogenous G1 M1 & G1 M2 heterogenous G2 M2 & G2 M3 homogsanous G3 M1 & G3 12 heterogenous

G1 & G3 homogenous G1 M1 & G1 M3 naeterogenous G2 M1 & G2 M2 heterogenous G3 M1 & G3 M3 heterogenous

G1 M2 & G1 M3 neterogenous G2 M1 & G2 M3 heterogenous G3 M2 & G3 M3 homogenous
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Table 9

Effect of fregquency of ejaculation on concentration of semen in

cross=bred bucks.

e - __Concentration (million/cmm) __ _ . _— F value .
Groups (G) Months wathin group I Months within group II fonths witnin group IIT Between Bgtween Betveen

---------- ~~ - - i o= o ucks months
& G2 G3 G1 M1 G1 M Gt M3___ G2 M G2 G2 I3 G3 M3 G312 G3 M3 8rouPS within group _within bucs.

2,8317 1.6851 1.3003 3.0280 2.8312 2.6084 2,1879 1.7334 1.7010 1.3676  1.3244 1.2397

: : x * * x x + + * + + 11,6299 116760 ©1  6.2630"
0.8058 0.3730 0.3171 0.9009 0.6784 0.7954 1.4153 0.3205 0.3459 0.3551 0.2807 0.3061
(201) (202) (228) (67) (75) (59) (66) (75) (61) (80) (80} (68)

G1 & G2 heterogenous
Gt & G3 heterogenous
G2 & G3 homogenous

G1 M1 & G1 M2 homogenous
G1 M1 & G1 M3 homogenous
G1 M2 & G1 M3 homogenous

G2 M1 & G2 M2 heterogenous
G2 M1 & G2 M3 heterogenous
G2 M2 & G2 13 nomogenous

G3 M1 & G3 M2 homogenous
G3 M1 & G3 M3 homogenous
G3 M2 & G3 M3 nomogenous

Figures in parenthesis denote number of observations.
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Table 10

Effect of frequency of ejaculation on percentage of dead sperms
in the semen of cross-ored bucks.

- - " T —— - T —— - - A T G S oy i 8 A D = A ol T (ot S e o S S Y A D Y P ) T WS - b b - o A R P ot D e o 8 S S D . AN A oy S o o S D T R o o S A A B S e S S S B

Groups (G)
g @__
9.2485 8.8778 8.9239
A bt h
3.9017 4.7096 4 .4881
(169) (134) (170)

Percentage of dead sperms

SN 0, { ROV L0 = S M3 __G2MI_ ___G2mM2 __ _ G2 M3 Gul___GM @ 5
9.5926  8.8421 9.3276  11.2575 7.6200 8.0881 10,2004  7.4990  9.1769
* + 4 3 t x z 2 3
4.3023  2.8334 44144 4.8151 2.4785 4.3065  6.3132  2.0419  3.3021
(54) (57) (58) (54)  (61) (59) (56) (62) (52)

F val.ie
Between Bet /een
Bxe‘gv&esen bucks months
groups. w_thin grouo vithin bucks
*%
0.7827 00,2776 15.8702

G1 & G2 homogenous
G1 & G3 homogenous
G2 & G3 homoge rous

G35 M1 & G3 M2 homogemnous
G3 M1 & G3 M3 homogenous
G3 M2 & G3 M3 homogenous

G2 M1 & G2 M2 heterogenous
G2 M1 & G2 M3 het rogenous
G2 M2 & G2 M3 heterogenous

G111 & G1 M2 homogenous
G1 M1 % G1 Y3 homogenous
G1 M2 & G1 M3 homogenous

Figures in parentnesis denote number of observations.
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Table 11

Effect of frequency of ejgaculation on Methylene Blue Reduction time of semen
1n cross-bred bucks.

Methylene Blue eduction time (seconds) F value
Groups (G) Months wathan group I donths witnin group I Mont1s #itnin grouo IILI Betreen Betveen Bet sean
----- - - e e e e e e e e e e e MM et Zrouns buc«s montns
—egl G2 63 G141 G1_M2 Glm3____ G Mm___G¥ ___ Gz_13 G d1____G3 12 630 8T2UPT: witarn group __ witnin bucss

133.0836 229,796% 312.5348

124,8654 127.2419 151,0455 246.1324 194.1892 260.2800 259.5260 296.6872 372.1010

+ * + + + * * + * + + + 17.3870°°  1.6574 45,3323
61.4200 116,0773 104.1285  38.7931 35.3440 98,7708 116.4053 100.4080 127.53909 92.65%4  92.4764 101.2776
(158) (96) (60) (52) (62) (44) (34) (37 (25) (15) (25) (20)
G1 & G2 heterogenous G1 M1 & G1 M2 homogenous G2 M1 & G2 M3 homogencus G3 M1 & G3 M2 homogenous
G1 & G3 heterogenous G1 M1 & G1 M3 homogenous G2 M1 & G2 M2 heterogerous G3 M1 « G3 M3 heterogenous
G2 & G3 homogenous G1 M2 & G1 M3 homogenous G2 M2 & G2 Y, heterogenous G3 M2 % G3 M3 heterogenous

Figures in parenthesis denote number of observations.
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Table 12

Effect of frequency of eJjaculation on percentage of head abnormalaty in the

semen of cross-bred bucks.

Spermatozoan head abnormality (%)

____________ Groups (G) __________HMonths within group I________ Months within group II
| G2 L - Glml__ . __ GiMe _GIM3_ ___. G2 M1_____ GZM2_ _ G2 M3 _
0.4918 0,5625 0.5095 0.2303 0.6406 0.4386 0.5873 0.5082 0.5917
3 + + * * £ £ * +
0.4997 0.7244 0.6750 0.5244 1.0057 0.6818 0.8159 0.5664 0.7729

(183) (183) (183) (63) (61) (59) (63) (61) (59)

> 40y o 1 S ) D e i e S g P2 o b g A Y b o P gy " o 2ol

Months within group IIT

G M1 G632 G3M3___
0.7069 0.3642  0.4611
+ £ *
0.8004 0.5472  0.6178
(60) (63) (60)

G1 & G2 homogenous
G1 & G3 homogenous
G2 & G3 homogenous

G1 M1 & G1 M3 homogenous
G1 M2 & G1 M3 homogenous
G1 M1 & G1 M2 heterogenous

G2 M1 & G2 M2 homogenous
G2 111 & G2 M3 homogenous
G2 M2 & G2 M3 homogenous

Figures in parenthesis denote number of opservations.

G3 M1 & G3 M2 heterogenous
G3 M1 & G3 M3 het rogenouas
G3 M2 & G3 M3 hom genous

F value o
Betwveen Bet veen
- B:gze:n bucks months
_____ P __mitnin grosp within bucks
*
0.1507 2.7846 1.9108"
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Table 13

Effect of frequency of ejaculation on percentage of tail abnormality
in the sewen of cross-bred bucks.

Spermatozoan tail abnormality (%) F va.ue
- ———— -- -—— ——— ———————— —— - Betsoen Between Satveen
- Growps (G) ___________] Months within groap I________| Monthns_within group II Months within group III____ oL DS bucks months
- gToLps. within group within pucks
G1 G2 3 g1 M1 G1 M2 Gl 43 G2 M1 G2 M2 G2 M3_____ G3m G3 M2 G;M_
1.2732  2,1393  1.9881 1.7776  0.9844  1.7018  2.079%  2.2131  2.127 2.2956  1.8865  1.1179 »
W
+ * * * * * x + * * * + 1.1179 2.5192 2.526%
1.8303 1.8137  1.9834 1.694 1.9880  1.9362  1.5918  2.2279  1.5442  2.1328  2.C116  1.7053
(183)  (183) (183) (62) (64) (57) (63) (61) (59) (60) (62) (60)
2 Go M1 « G3 M2 neterogenous
G1 & G2 homogenous G1 M1 & G1 M2 homogenous G2 M1 & G2 M2 homogenous &
G1 & G3 homogenous G1 M1 & G1 M3 heterogenous G2 M1 & G2 M3 homogenous i & G2 v peverogenous
G2 & G3 homogenous G1 M2 & G1 M3 heterogenous G2 M2 & G2 M3 homogenous i3 gEnous.

Figures in parerthesis denote number of observations.
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Table 14

Effect of frequency of ejaculation on percentage of proximal protoplasmic droplets
in the semen of cross=brecd bucks.

Proximal protoplasmic droplets ($) F value
Groups (G) Months waitnin group I Months within group II Months wit .an group III Between Bgﬁgizn 2;;{2;‘1
—— ~-- -—= -- - ———— groups.
el g G3 G1 M1 Gl M2 G1M3___ G2 M1 G2 M2 G2 V3 G3 M G3 M2 G3 M3 within group witain bucks
0.1366 0,2115 0.2352 0.1774 0.1719 0.0526 0.2258 0.2459 0.1610 0.3329 0.1235 0.2497
+ x * x + x : * : x + + 0.1009 5.11317" 1.5569
0.4032  0.39%1 0.5146 0.5287 0.3803 0.2253 0.4215 0.3722 0.3378 0.6242 0.2580 0.5714
(183)  (183) (183) (62) (64) (57) (63) (61) (59) (60) (63) (60)
G1 & G2 homogenous G1 M1 & G1 M2 homogenous G2 M1 & G2 M2 homogenous G3 M1 & G3 M2 homogenous
G1 & G3 homogenous G1 M1 & G1 M3 homogenous G2 M1 & G2 M3 homogenous G3 M1 & G3 M3 homozenous
G2 & G3 homogenous G1 M2 & G1 M3 homogenous G2 M2 & G2 V3 homogenous G3 M2 & G3 3 homozenous

Figures in parenthesis denote pumber of observations.
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Table 15

Effect of frequency of ejaculation on total spermatozoan abnormalities in the

semen of cross-bred bucks.

Total Spermatozoan abnormality (%) Fvalue
e Croups (G) Months within group I Months within group II Months within group III Between Bte):g;gn gz::s:n

G1 G2 G3 G1 M g1 M2 G1 M3 G2 M G2 M2 G2 M3 G3_ M1 G3M2___G3 M3 §roupS. _within group within _bucks _
1,8689 3.3306 2,6734 1.6290 1.8281 2.1754 2.8175 54,2951 2.8814 3.3598 2.3375 2.3226

+ + + + + + + + + + + *+ 1.0405 9.3646 2.1284%%
1.813%8 4,8591 2,1503 1.8598 1.4752 2.0970 1.8929 7.9475 1.8484 2.5998 2.1200 1.4178
(183) (183) (183) (62) (64) (57) (03) (61) (59) (60) (03) (60)
G1 & G2 homogenous G1 M1 & G1 M3 heterogenous G2 M1 & G2 M3 homogenous G3> M1 & G3 M2 heterogenous
G1 & G3 homogenous G1 M2 & G1 M3 homogenous G2 M1 & G2 M2 neterogenous G> M1 & G3 M3 heterogenous
G2 & G3 homogenous G1 M1 & G1 M2 homogenous G2 M2 & G2 M3 heterogenous G3 M2 & G3 M5 homogencus

Figures in parenthesis denote number of observations.



Effect of frequency of ejaculation on percentage of diztal

Table 16

semen of cross-bred bucks.

protoplasmic droplets in the

Distal protoplasmic droplets (%)

F value
Groups (G) Months within group I Months wathin group II Months wathin group III Between Between Between

_________ bucks months
___G1 G2 G3 G1 M1 G1 M2 G1 M3 G2 M1 G2 M2 G2 M3 G3 M1 G3 M2 G3 M3 BrouUPS.  uitnin group within bucks
0.7104 2.3525 0.6052 0.5484 0.4531  1.1754 2.5476 1. 7787 2.7373 0.5802 0.3754 0.8717 -

% hd * * £ £ x k3 x * x x 0.8854 34.3067 0.6950
1.9438 5.4651 1.2711 1.0816 1.4577  3.1460 5.9472 3.4982 6.5360 0.9482 0.8519 1.7870
(183) (183) (183) (62) (64) (57) (63) (61) (59) (60) (63) (60)

G1 & G2 homogenous
G1 & G3 homogenous
G2 & G3 homogenous

G1 M1 & G M2 homogenous
G? M1 & G1 M3 homogenous
G1 M2 & G1 M3 homogenous

Figures in parenthesis denote number of observations.

G2 M1 & G2 M2 homogenous
G2 M1 & G2 M3 homogenous
G2 M2 & C2 M3 homogenous

G3 M1 & G3 M2 homogenous
G3 M1 & G3 M3 homogenous
G3 M2 & G3 M3 homogenous
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Table 17

Lffect of frequency of ejaculation on viability of spermatozoa
in cross-bred bucks on incubation and preservation.

Viability of spermatozoa (%)

Groups Initial 5 5
PS5 motility Incubation at 46.5°C Preservation at 6 - §°C.
10 mts. 20 mts. 30 mts. 24 htte 48 hre. 72 hn. 96 hie
Group I  84.3442r 60.8385¢ 53.7049:r 36,8196+ 70.1639+ 56.0820+ 45.4590 34.5082 +
(G1) 4,32787 17,2038 23.1771 22.9183 17.004 23.6095 24.3336  25.2274
(61) (61) {61) (61) (61) (61) (61) (61)
Group II
(G2) B84.1071+ 66.0714+ 53.625+ 42,2545+ 66.3131+  58.7818+ 47.5636¢ 35.1818+
21547 20.9049° 26,2398 26.50652 21,4598 25,4650 25.9270 24,6637
(55) (55) (53) (5% (55) (55) (55) (55)
Group IIIL
(G3) 82.7193+ 70.5263% 56.1403+ 35.5263+ 71.3157+  57.7719+ 39.7719+ 22.7193%
3.6681 11,7140 19,5945 23.9859 16.4351 24,1705 28.3366 24,8040
(57) (57) (57) (57) (57) (57) (57) (57)
Value * *
between 3.9 0.7684 03762 0.5004 1.2544 0.1977 0.873 3.9061
sroups

G1 & G2 homogenous
G2 & G3 homogenous

G1 & G3 helerogenous

Figures an parenthesis denote

nunber of observations.

G1 & G2 homogenous
G1 & G3 hewerogenous
G2 & G3 heterogenous

OL



Table 18

Coefficient of correlation {r) of sperm viability on rncubation
and preservation.
No. of Correlation between Coefficrent of correlation (r)
observations
30 minuces incubation & 24 hrs. *ie
175 of preservation 0.7028
30 minutes incunation & 48 hrs.
173 L%
of preservation 0.5365
173 30 minates incubalion & 72 1ra. "
of preservation Q.7750
173 30 minutes incubation & 96 hrs. N %
of preservation 0.7430

L



Table 19

Fertility rate of does inscminatad with semn fron bucks egjaculatled
thrice daily,

Rem rks

No. of Numbesr of Conception Kiddang
does cases )
inseminated followed up No » No %
20 15 11 73.37 10 66.67

Onec doe has
aborted at
Lop month of
Prognancy.

2L



Table 20
Seminal attributes of bucks ejaculaved twice daily.

Sle seminal atiributes 1st ejaculate 2nd ejaculate Dtﬁfgz$?ce

- o PEY, - - o a0 ek ey e 90 e D

(B Volume (1) 0.5174 + 0.1873 (273) 0.4798 x 0.1862 (272) 1.2538
2. Density (D) 2.8815 + 0.3719 (270) 2.51310% 0.4122 (269) 11,0157
3 Mass activity (~)  3.4334 + 0.7180 (271) 3.2278 + 0.7473 (270) 4.2288
4, Motxlity (%) 80.8029 + 9.9143 (269)79.5387 +11.2574 (271) 1.6386
5. pH 6.9147 = 0.1427 (265) 7.0030 & 0.1076 (267) 12.0748
6. Concentratzon i

K&

(10~ /cmm) 1.9655 + 0.5355 (210) 1.4638 + 0.4115 (199) 11,0806
7. Dead (%) 8.5838 + 4.4093 (173) 9.0882 + 7.9091 (170) 0.7663
8. Methylene blue
reduction time %
(seconds) 188,2119 + 102.4402  264.2581 + 182.8060 2.7
9. Total abnormal
spermatozoan (%) 2,64 £ 1.1966 (179)  3.0057 + 3.0105 (179) 1.1908

Fagures in parentnesis denote number of observations.
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Table 21
Percentage of spermatozoan abnormalities in bucks ejaculated tuice daily.

Spermatozoan abnormality %
Bjaculate Total Distal droplet

No Head Taxl Proximal droplet

1st ejaculate 0.4805:0,7293 2.00+2.1180 0.2857r0.7593 2.64+1.9657 2.5337+7.2845
(1) (179) (T79) (179) (179) (179)

2nd ejaculate

(E2) 0.6325:1.0257 2,2743+0.7%60.212640.6040 3.,005743.0105 1.8857+5. 7032
(179) (179) (179) (179) (179)
t n-1
value 1.5573 1.1691 1.8533 1,1908 0.6899

Figures in parentnesis denote number of observalions.
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Table 22
Senxinzl attributes of bucks ejaculated thrice

daily.
s1. Seminal 1at 2nd 3rd F Value
No. attributea eja(ag:%ate ej?gtzu).ate ej?c;;:;.ate Between Betwsen ejaculates
bucks within bucks
1. Volume (ml) 0.4525 0.43%5 043955 8.9225  6.8310 Bl & E2 homogenous,
+ + + E2 & B3 heterogemous
0.1397 0.1520 0.1453 Et & E3 heterogenous
(216) (276) (216)
*%
2.5146 2.2564 1.8909 0.5410 63.2831 E1 & B2 heterogenous
2. Densaty (D) % + + Et & E3 heterogenous
0.4550 0.4650 0.4130 02 & E3 heterogemus
(214) (274) (275)
i
3.0018 2.9539 2,6588 1.6242 5.9722 E! & E2 homogewous
3o Mass activity (+) + ES ES Bt & B3 heterogenous
0, 6970 0.8030 0.8150 E2 & E3 hoterogonous
(215) §271 ) (274) ] =
78,3891 T76.5058 72,6423 4.909 3.589 Bl & B2 homogenous
4 Botility (%) + + + E2 & E3 heterogenous
11.6198 15.2461 18,5358 Ef & E3 heterogenous
(275) (213) (272) s
5. g T.0512 7.0303 71607 74980 62,4806 Bt & B2 heterogenous
+ + + Et & L3 heterogenous
0.1330 0.1320 0.1280 7 E2 & E3 heterogenous
(269) (267) (270) »
1.5525 1.3215 1.0254 0.8507 44.0219 Et & 52 heterogemus
6 f;“fgg‘tmcg” + + + E1 & E3 heterogemus
0.4790 0.39% 043080 E2 & E3 heterogemous
(213) (211) (205)
Dead (%) 8.3810 B8.6790 9.%048 0.8132 1.0004 Ef & E2 homogenous
+ + * Et & E3 homogenous
2.1741 743151 648106 E2 & E3 homogenous
(168) (162) (165)
8, MER time 259.0777 293.8542 404.1493 0.8481 14,6206 *# E1 & E2 heterogemous
{ssconda) + + + Bf & E3 heterogenous
151.5950 152.3510 197.3870 E2 & E3 heteropenous
{103) (96) {67)

Figures in parenthesis denote the mumber of observations.



Table 23
Percentage of spermatozozan abnormalities in bucks ejaculabed thraice dairly.

Spermatozoan abnormalily %

fj_ "i‘°“late No.  Heag Teil Proxinal droplels  Total Tt
Q.4469 2625 0.2582 2. 7381 0.5722
1st ejaculate x k3 x x +
(ET) 0.7429 3.6508 0.25%2 3.6005 1.5098
(179) (179) (179) (179) (179)
Q.4011 1.8181 01544 2.3631 0.5611
b hod ol z x
2nd ejaculate 0.6419 2.2401 0,5502 24048 146991
(£2) (179) (179) (179) (179) (179)
0.7356 2.0113 0.1944 2.9195 0.5856 -
[=2}
3rd ejaculace X 3 X hd g
(L3) 1.5541 2.6307 0.6438 3,270 21133
(179) (172) (179) (179) (179)
F value between
bucks 6.8961% 12.3256%# 36,7815 /= 23,5966 *¥176,9278 %
Between ejaculates
within bucks 1.8201 1.0246 0.5474 01454 0.1270

Fagures in parenthesis denote number of observations.
E1 & E2 homogenous E1 & £2 homogenous E1 & E2 homogenous E1 & E2 homo. E1 & E2 homogenous
L1 & L3 n Bl & ko " Bl & E3 a E1 & B3 " E1 & b3 "
E2 & B3 n E2 & B3 n E2 & 13 u B2 & L3 % B2 & B3 "



Table 24
Semen volume and total sperm counts of bucks on depletion,

oty e et o ot e e e S et e g = e e G i e Y )y e AR A D kR T ot b e S e e af 1t e e e % s e A e e B o e iy o o R D Y e e S S e e S T et e S O g 8 e e b T D o e 6 S o P8 e e o gt b B o A B it D o MY e e et e

Buck _____ Initial One day interval Four day interval Seven day interval
. 7=
. Sverm Total Sperm Total Sperm Total Spern Total
v2§32i concentrat- sper- vggﬁiiconcentrat- sper- vggg:i concentrat- sper- vgiﬁzi concentrat- sper-
ion ma tozoa ion matozoa ion matozoa ion matozoa
ml) (ml) {m1) (m1)
____________ ggg_g}_(_{&__l?__l__(_)_(_l(zf)__ per ml (X 10%)(x 10 & per md (x 19%) (x 10%) per ml (£ 10%) (x 10 ©)
1 4.1 4300 17630 2.7 2680 7236 3.5 2440 8540 8 2140 17120
2 10.2 1560 15912 3.0 1450 7250 4 5.4 1450 7830 10 1520 15200
3 3.3 2820 9306 2.0 1820 3640 3.9 2300 8970 5.4 2060 11124
4 9.0 1520 13680 4,0 1500 6000 5.5 1200 6000 9.5 1440 13680
5 5e4 1900 10260 2.6 1760 4576 5.8 1360 7888 5.6 1500 86 S8
6 5.4 1400 7560 4.0 300 3600 4,6 1280 5888 8.0 1520 12160
M;an 6.2333 2250 12391.3300 3.3833 1685 5383.6667 4,.7833 1671,6667 76133333 T«7417 1706.6667  12990.3333
b ha ke ha kd * x s et X hd ha
S.E. 2.7544 1129.726 3972.4810 1.1286 586.438 1683.3520 0.9368 549,0507 1168.3360 1.9294 308.199N1 3011.,7838
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Table 25

Testicular sperm reserves and Daily Sperm
Production of bucks.

Weight of the testis (g)

Testicular sperm reserves Daily Sperm Production

No 5 With tumica albuginea  Without tunica Per buck* Per g
e albuginea (x 109) of testis
___ARt Lt___ Paired Rt Lt ____Pared Rt_____ Lt Total (x_10%
1 43 97.08 93.73 95.41 91.02 87.61 178.81 755 6.75 14.3 44,0169 22 JL4644
2 45 92.66 86.63 B89.64 85.43 79.55 164.98 6.80 6.08 12.88 3.6180 21.9305
3 46 90.05 91.62 90.84 84.59 86.43 171.02 6.60 6.75 13435 3.7500 21.9273
Mean 44.67 93.26 90.66 91,96 87.01 84,55 171.60 6.98 6.53 13.51 3.7949 22.1974
& L x s x X x x X X bt L £
S.B. 1.53 3.55 3.50 3.04 3.50 4,35 6.94 0.50 0.39 0.72 0.2032 0.3775

* Tegticular sperm reserve divided by 3.56.
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Table 26

Comparison of the Daily Sperm Produclion estimated by deplecion trials
and testicular homogenate mcthod.

- Daily Sperm Production (X 106) DSO
Buck No. Based on testicular Based on depletion nsp X 100
homogenate method trials (DSO)
1 4016.85 1247433 31.05
2 3617.98 1325.,00 36462
3 3750.00 1647.33 43,93
Mean 37%4.94 1406455 3706
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Table 27
Epididymal sperm reserve of bucks

Weight of epididymis(g)

Bllégk __Caput Corpus ___Cauda —  lHean Total
Ri Lt Mean Rt Lt Mean RT Lt Mean
1 720 7495 7.58 1.020 1.82 142 4.52 3.75 Lok 1313 26426
2 12.13 10,96 11.55 1.580 1.10 134 6421 6.45 6.35 19.24 38.47
3 11.48 11.05 11.27 2.070 2.45 2.26 6.21 6.64 643 19.95 39490
Mean 10.27 2.92 10.13 1.560 1.82 1.67 5.65 5.63 5,64 1781 34.838
i s * x X ha * x x b X
SeE. 2.67 1.76  2.22 0.530 0.75 0.51 0.98 1.63 1.30 3.75 7+50

(contdeeces)



Table 27 contd.

Epididymal Sperm reserves (X 109)

s oy 20

Buck
Yo Caput Corpus Cauda Mean Total
Rt Lt Mean Rt Lt Mean Rt LT Mean
1 3.33 346 347 082 0488 0.85 7.2 T3 T.32 11.63 23.26
2 340 3.26  3.33 0.75 0.74 0.75 10.2 8.83 9.52 13459 27.18
3 3433 343 5.38 0.92 0.88 0.90 10.3 7.88 9.0%9 13.87 26.74
Meann 3.35 3.43 3439 0.83 0.83 0.83 9.23 8.G5 864 12.86 25.72
X X ol £ £ x z X £ x A
Sel. 004 0,17  0.07 0.09 0.08 0.08 1.76 0.71% 14 7 113 195
(26.26) ( 6,45 ) (67.18)

Figures in parenthesis denote the values in percentage.

18



Table 28

Comparison of the estimated total spermatozoa available for
ejaculation and speram output based on ejaculalion

frequencles.
Reserve
in Total
cauda estimated Total Differ~ Differ-~ Differ-
eprdirdymis spernm spermatozoa ESE a‘]itsgggmggoggag ence ence ence
at the production available P ¥ betireen betueen  between
start of durang for ILY & IV  ITI &V IIL & VI
experiment. 90 days egjaculation Group I Group II Group III
(x 10°) x10)  (x10%) @10”) (x107) 10  (x107)  (x107) (x 109
1 i1 II1 iv v Vi

174280 341.511 3584791 124.110 150,990  150.545 234.681 207.801  208.248
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Table 29
Transit time of spermatozoa through epididymis.

9 Transit time
Buck pgp (x 109) Bpididymal sperm reserves (X 10_1 Ehroucds. enids i mﬁ*lda .
No. Caput + Corpus Cauda  Total Caput & corpus Cauda . .4 J.gy;ls
1 4,016 8.63 14.63 23.26 2.15 3464 5.79
2 3.617 8.15 19.03 27.18 2.25 5.26 751
3 3.750 8.56 18.18 26.74 2.28 4,85 7-13
Mean 3.795 8.45 17.28 25.73 2423 4,55 6.78

* Hpididymal sperm reserves divided by DSP.

£8
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DISCUSSION

The objective of the study was to assess the effect
of different ejaculation frequencies on sex libido and
seminal attributes of cross~bred bucks with a view to
presceribe the maximum number of collections which can be
taken from bucks withouc adversely affecting semen qualaty
and libido. Nine adult Malabari cross-bred bucks were
randomly allotted to 3 experimeatal groups im group I,
group II and group I1I, from which ejaculations were taken
at the rate of once daily, twice daily and thrice daily
respectively. In order to assess the long term effecc of
higner ejaculation freqguency, the duration of study was
fixed as 90 days.

The effects of higher ejaculation frequency on
reaction time, refractory period, colour, volume, density,
mass activity, motility, pH, concentration, percentage of

dead sperms, iBR time, percentaze of sperm abnormality and

sperm viability on incubation and preservation under chilled

condition were studied. Estimabionsof Epididymal sperm
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reserve and Daily Sperm Production by both depletion trials
and testicular homogenate study were also carried out to

assess the sperm reserves available for ejaculation.

Among the various seminal attributes anl libido studied,
ejaculation frequency was found to influence the colour,
density, mass activity, concentration and MBR time. The
thick creamy to creamy colowur of the semen gradually changed
+o thin creamy and then to thick yellowish milky to thin
yellowish milky with increasing frequency of collection and
on progressive days of study. The change in colour cauld
be attributed to drop in sperm cell concentration, which in
turn resulved in the yellowish colour of the semen becoming
prominent. There was a progressive decrease in the density
score from 3.3611 + 0.3433 in group I bucks to 2.6676 +
0.2791 in group II bucks and 2.2209 + 0.3332 in grouy Iil
bucks. Similarly there was significant drop in the sperm
cell concentration (X 106/cmm) from 2.8317 + 0.8058 in group
I to 1.6851 + 0.3730 in group II and 1.3003 % 0.3171 in
group III. Though there was no significant drop in volume
of semen with increasing ejaculation frequency, there was
significant reduction in spermatozoan concentration. This
is in confirmity with the reported findings in ram (Kastyak,
1962). 1In contrast drop in semen volume and sperm concent-

ration were reported with increasing ejaculation frequency
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in rams (Chang, 1945; Sharma et al.,1972). The total estimatod
spermatozoa available for ejaculation (X 109) for 30 days of
study was estamated to be 353.791 which is far in excess of the
spermatozoan output (X 109) of 150,54 for 90 days in bucks with
an ejaculation frequency of 3 times darly. Stall ot was
observed that there was sigmificant drop in sperm concentration
on increasing the ejaculation frequency from once to thrice
daaly. This might be attributed to the fact that a fairly
hagh proportion of spermatozcan reserve available for ejacu-
lation might have been lost erther through epididymal resor-
ption or voided through urine. Amann and Almquistc (1302)
reporved that the epididymal resorption of sperms in bulls
which were ejaculated as {reguently as eight cimes weeckly wvas
574 of the D8P. Lino 2t al. (1967) recovered 88% of daily
spera output, from urine of rams. Moreover, incomplete sexual
stimulation due to short interval between collections and

the use of teaser bucks as mounlts maight have also contribuced
to low sperm cell concentration in group IL and III bucks.

The observation of low spermatozoan concentration in the
second ejaculates of group II aand an the 2nd and 3rd ejacua-

lates of group III bucks supporcs this hypothesis.

The numerical score of the mass activity of semen in
group I, II and ILII were respectavely 3.6392 + 0.6249,
3.3645 + 0.5193, and 2.8573 + 0.5145, whaich on analysis was



87
found to be sigmificantly different. The low score of mass

accivity with increasing collection Lrequency could be att-
ributed to low sperm cell coucentration in group II and III
bucks. Similarly, bthere was sagmificane difforence in mass
activity between ejaculates in group II and III possibly,
on account of the differences in sperm cell concentration

between ejaculates,

The MBR time in seconds of group I, II & III were found
to be respectively 133.0886 & 61.42003 229.7969 = 116.0773
and 312,5348 + 104.1285 which showed significant difference
between groups. MBR time was significantly more in group II
and group III bucks. In tne latter, there was significant
increase in MBR time beyond 1st month of study. Similarly,
MBR vime was significantly higher in second ejaculate of
group II bucks and the second and third ejaculates of group 1IT
bucks. The higher MBR time in group I1 and III bucks, the
second ejaculate of group II and the second and thard
ejaculate of group III ¢an be explained in terms of the low

sperm cell concentration.

There was no significant dufference between groups with
respect to reaction time, refractory period, volums, percent-
age motility, pH, percentage of dead sperms, percentage of

abnormal. sperms and sperm viability on incubation for 30
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minuces and preservation at 6 - 8% for 72 nrs., even
though bucks wiihin groups aml moaths within groups were
found to influence most of tne above paramecers. In
group 1I bucks the pH of 2nd egaculace vas found co be
sigaificantly higher than that of the 1st ejaculasc.
Simalarly in group IIT bucks significant differences
bevveen ejaculates were nociced with respect of volume,

percantage  actility and pH.

The Daily Specm Production (X 109) by deplelion
trials (D30) and the residual sperm reserve (X 109) were
cstamated to be 1.2380 and 3.5333 respectively. Thas
residual spermw of 3.5933 billions were seemed to becoane
availaole for ejaculawion, regardlaess of the aintcrval or
extent of deplevion. Apparently this reserve became
avarlable wichin 24 nr. period, and the additional speraa-
tozoa, thac became available for ejaculation were depeadant
upon the number produced daily. There does not scen to
have auy reports on estimation of OSP by depletion crials
in goats. Tne wvalue presently recorded is found to bhe
lower than the DSO reparted in rams (Chang, 19453 Ortavant,

1958) .
The average pasred testicular weight in threc cross-sred

bucks was 171.6017 x 6.9358 g. The Daily Sperm Production
per buck (X 109) and DSP per gram of testis (L 106) have worked

out to be 3.79%9 + 0.2032 and 22.1974 + 0.3775 rospectively.
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Carew and Egbunike (7980) estimated the DSP in Maradi
goats with a paired testicular werght of 103 g to be
752 millions. The DSP/g of testicular parenchyma an
this case was found to be 15.8 millions. The higaer
value presently obtained could be attributed to the
breed and age difference of bucks. The DSO estimated
by depletion trials wvas found to be only 37.06% of the
estimated DSP by testicular homogenate mebhod (Table
26). This wide difference could be accounted by a
sizable loss of spermatozoa by resorption in epididymis,
eliminavion through urine and by wastage in the equip-
ments used for collection. Almguist and Amann (1962)
and Swierstra (1966) reported that only 42% and 25%
ressectively of the DSP in bulls was accounted by DSO on
depletion trials. In contrast, 83% and 88% of the DSP
were accounted in the DS0 in Yorkshire and Lacombe boars

respectively (Swierstra, 1958).

The mean spermatozoan reserves (X 109) in the caput,
corpus and cauda of cross-bred bucks were found to be
3.3900 + 0.0709 (26.26%), 0.8300 + 0.0764 (6.45%) and
8.64 + 1.1560 (67.18%) respectively with an overall
epididymal sperm reserve of 25.72 + 1.95. The values
presently recorded are much higher than those reporbted in

goacs (Corteel, 1973; Jindal and Panda, 1931; Bhalt and
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Chavhan, 1982), The higher values in the present study
may be attributed to the difference in oreed, age, paired
testicular weight and paired epididymal weight. The
avecage transit time of spermatozoa through epididymis in
the present study was 6.78 days waith 2,23 days in caput &
corpus and 4.55 days in cauda. This fanding as in agree-
ment with that of Salisbury et al. (1978) who reported
that the transit time in the caput & corpus to be 3.6
days and that in the cauda to be 2.4 days for 15 « 17

month old bulls.

The present findings clearly indicate that the semen
of bucks ejaculated once daily over a period of 90 days did
not undergo any quantitative and qualitative change. On
the other hand, by increasing the frequency of collection
to twice and thrice daily, a significant drop in spermaco-
zoan concentration, density, mass activity, and an incrcase
in MBR time were noticeds These changes could be attributed
to a reduction in number of spermatozoa per unit volume.
The drop in concemcration took place inspite of the face
that the total sperm available for ejaculation was far .a
excess of the tolval sperms ejaculated even with three
collections daily. This might possibly be on account of

loss of a good proportion of tvhe sperm reserves by epirdidymal
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resorption and through urine., Moreover incomplete sexual
stimulation due to use of teaser bucks as mounts and too
short intervals between ejaculations might have also cont-
ributed to lower yield of spermatozoa in the second
ejaculace of group II bucks and 2nd & 3rd ejaculates of
group III bucks. The very fact that important seminal
attributes such as volume, pH, motility, perceatage of
abnormal and dead sperms and spermatozoan viability were
unafrected, clearly points out that there i1s no deterioration
of the semen quality, with increasing collection fregueacy.
The observation tnat the percentage of proximal and dastal
protoplasmic droplets in the semen of bucks ejaculated
thrice daily did not vary between months and al the same
time were well within the normal permissible limit goes bo
prove that extragonadal sperm reserve vas not depleled.
Moreover, the libido of bucks ras also unaffected by
increasing the frequency of collection to three tvimes daxily.
Good fertility obtained wilh semea {rom bucks egaculaled
thrice daily on a limibted study also confirms the above
finding., 8ince the total number of sperms harvested during
the coursc of tae study from group II and group III bucks
are almesst the same, there does not seem to be any definite
advantage of increasing the freguency of colleclion from

2 to 3 times darly. But more number of spermatozoa car be
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hervested for artificial insemination without significanc
detvariorarion of semen quality by increasing the freguency

of collection from onc to two times daily.
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SUMMARY

The obgective of the present study was to find out
the meximun number of collections per day which can be
taken from adult bucks without adversely affecting Cheir

libido and semen quality.

Nine adult Malabari cross-bred bucks, aged 2 to 3
years formed the materials for bthe study. The aninals
were randomly allotted to three experaimental groups viz:
group I, group II and group [1I with ejaculation frequen-
cres of once daily, twice daily and thrice daily respect-
iwvely. The effect of different ejaculation frequencies on
libido and semen characteristics such as colour, volume,
density, mass activity, motilavy, pH, concentration, per-
centage of dead sperms, percentage of abnormal sperms,
Methylene Blue Reduction time and viabality of spermatozoa
on incubation at 46.5°C and preservacion at 6 to 8% were
studied. The Daily Sperm Production of bucks vas assessed

both by depletion trials (DSO) and by testicular homogenate
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study. The epididymal sperm reserves of sexually rested

bucks were also estimaled.

Among the various seminal attributes evaluated,
ejaculation frequency was found to influence the colour,
density, mass actavaty, concentration and MBR time.
Frequency of ejaculation was not found to influence react-
ion time, refractory period, volume, motility, pH,
percentage of dead sperms, percentage of abnormal sperms,
and sparm viability on incubation at 46,5% for 30 minutes
and preservation at 6 o 8% for 72 hrs, Bucks within
groups were found to influence all seminal aticibutes
except mass activity, nercentage of dead sperms and MBR
time. Similarly all the seminal attributes with the except-
ion of proxaimal and distal proloplasmic droplets were
influenced by months withain groups. Libido was also influ-

enced both by bucks withan groups and months waithin grouns.

The thick creamy to creamy colour of the semen gradu-
ally changed to thin creamy and then to thick yellowish to
thin yellowish milky with increase in freguency of collection
and also as the days of study progressed. The density of
semen progressively decreased from 3.3611 + 0.3433 in
group I bucks to 2.6676 % 0.2791 an group II and 2.2209 *

0.3332 in group IIL bucks. The numerical score of mass
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activaty in group I, group II and group I1II bucks were
resgectively 3.6392 + 0.6249, 3.3645 + 0.5193, and

2.8573 + 0.5145. Spermatozoan concentration (X 106/cmm)
dropped sigmificantly from 2.8317 + 0.8058 in group I to
1.6851 + 0.3730 an group II and 1.3003 £ 0.3171 in group

IIT bucks. The MBR time 1in seconds of group I, IT and III
were found to be respectively 133.0886 i 61.4200, 229.7969 +
116,0773 and 312.5348 + 104.1285.

The nmean reaction time in scconds for group 1, 11
and III bucks were 58.44 1 38.2210, 80,2080 x 90.4439 and
93.8514 + 67.5135 respectively., Though there was no
significant difference in reaction time between groups,
both bucks within groups and months within group were found
to influence reaction time. Refracbory period in the case
of group II bucks was found to be 283.4179 % 643.9361 seconds,
whereas in group III bucks, the first refractory period
averaged 332.3418 + 223.9295 seconds as againsc the second
refractory period of 431.1636 + 288.6819 seconds. There was
no significant difference between refractory period of
group II and group III bucks, But in group III bucks 1sv
and 2nd refractory periods showed significant difference

(P/_0.0%).

The mean volume of semen of group I oucks was fouad bo

be 0.4870 + 0.1624 ml as againsc 0.4978 + 0.1488 nl in group II
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and 0.4288 + 0.0910 ml xn group III. Even though there vas
no significant difference i1a semen volume opetween groups,
both bucks within groups and months within groups were sceen
influeacing semen volume, The mean percentage motility of
spermatozoa in group I, II and III were 82,1795 + 5.9695,
79.9652 + 7.9659 and 76.0796 + 9.8700 respectively. Only
bucks withan groups and months within groups were observed

to influerce the mean percentage sperm motility.

The pH of semen in group I, II and III bucks were
6.8652 + 0.0853, 6.9610 + 0.1105 and 7.0864 + 0.1243 respeci-
ively. The pH of senen was not found to be influenced by
ejaculation frequency although bolh bucks and months within
group were found te rafluence the pH of semen. TIhe mean
values for percentage of dead sperms in the semen of groupl,
II and III bucks were 3.2485 & 3.9017, B.8773 + 4.7096 and
8+9239 + 4.4881 respectively. Lven though the freguency of
ejaculation was aot found to influence the sperm abnormality,
monlhs within groups were found to affect the total sperm
abnormality. Percentage of heaa abnormality, tall ahnornality,
proximal droplets and total abnormality were recorded tc be
respectively 0.4918 r 0.4997, 1.2732 + 1.8903, 0.1366 _
0.4032, 1.8689 t 1.8i39 in group I as against 0.5625 3 0.7244,
2.1393 & 1.8137, 0.2115 & 0.3941 and 3.3306 & 4.8591 in
group II and 0.5095 # 0.6750, 1.9881 + 1.9834, 0.2352 +0.5146
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aml 2.6734 £ 2.1503 in group III bucks. The percentage of
distal protoplasmic droplets ain group I, II & III bucks wvere
respectively 0.7104 & 1.9433, 2.3525 & 5.4651 and 0.6052 &
1.2711. Only bucks wathin group was found to ainfluence the
perceatage of proximal and distal droplets. There was no
significant difference in sperm viabililty on incubation at
45,5°C for 30 minutes and preservation at 6 to 8% for 72
hours between groups, eventhough, the initial motilaty was
sigmificantly different (P/ _0.05). The percentage motility
at 96 hrs. of preservation at 6 to 8°% in group I, IT & IIX
bucks were respectively 34.5082 + 25.2274, 35.138B + 24.6637
and 22.7193 + 24.8040 which showed a sigmificant difference
(P/_0.05). A positive correlation was observed between
inarbation for 30 mts. at 46.500 and preservation for 96 hrs.
at 6 - 8%C. A conception rate of 73.37% and a kidding rate
of 66.67% was recorded using gemen from bucks ejaculated

thrice daily.

While in group II bucks only density, mass activibty, pH,
concentration and MBR time showed significant difference
between ejaculates, in geoup III bucks all seusinal attributes
except percentage of dead sperms varied significantly between

ejaculates.

The Daily Sperm Production (X 109) based on depletion
trials (0S0) and the residual sperm reserves (X 109) vere

estimated to be respectively, 1.2680 and 3.5933. The Daily
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Sperm Production per buck (X 109) and per gram of testis
(x 106) based on testicular homogenate study were found to
be 3.7949 + 0.2032 and 22.1974 + 0.3775 respectively. The
DSO was found to be only 37.06% of the DSP.

The mean spermatozoan reserves (X 109) in caput,
corpus and cauda of cross-bred bucks were found to be
3.3900 + 0.,0709 (26.26%), 0.8300 * 0.0764 (6.45%) and
B.64 + 1,1660 (67.18%) respectively with an overall epid.dymal
sperm reserve of 25.72 + 1.95. The average traasit time of
spernatozoa through eprdidymis was found to be 6.78 days

wrtn 2.23 days an caput & corpus and 4.55 days in cauda,

The present finding clearly indlicated that the semen of
bucks ejaculated once daily over a pericd of 90 days did not
show any deterioration in qualicy. Oa the otvher hand by
increasing the frequency of collection to twice and tarice
daily, a significant drop in spermatozoan concentrabion,
density, mass activity and an increase in MBR tine were
noticed. The deterioration of the above seminal attribules
could be due to a reduction in number of spermatozoa per
unit volume. The drop in concentration took place inspite
of the fact that sperms available for ejaculation was far
in excess of the total sperms ejaculated even with three
collections daily. This might be possibly on account of loss

of a good proportion of the specrm reserves by epidadymal
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resorption and through urine. DMoreover, incomplete sexual
strmulation due to use of teaser bucks as mouncs aal too
short inbervals between ejaculations might have also comrl-
buted to the lower yield of spermatozoa in the second
egaculate of group II bucks and 2nd and 3rd ejaculales of
group ILI bucks. The observation that the percemntage of
proximal and distal protoplasmic droplets in tne semen of
bucks egaculaled thrice daily werce well within the permissible
limiv and did nobt vary between months goes to prove thot
there was no depletion of the extragonadal sperm reserves,
The very fact that important seminal attributes such as
volume, pH, motility, percentage of abnormal and dead sSwerms
and spermatozoan viability were unaffccted clearly poants
out that btnere is no deterioravion of semen quality with
increasing freguency of collection. Moreover, libido of
bucks was alsoc unaffected by incvreasing the frequency ol
collectron to three times davrly. Good fertility obtained
with semen from bucks ejaculated thrice datly on a limilcd
study alsc confirmed the above findings. Since the total
numbar of sperms harvested during the course of the siudy,
from group II and group ITI were almost the same, there does
not seem to have any definite advantage of increasing the
fregquency of collection from 2 to 3 tames darly. But more

number of spermatozoa can be harvested for artificial
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insemination without significant deterioration of libido,
semen quality and fertility by aincreasing the frequency

of collection from one to two times daily.
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ABSTRACT

The obgjective of the study was to find out the
oplLimum number of collections per day which can be calien
from adult cross-bred bucks withoutv adversely affecting
their libido and semen quality. Egaculation frequencies
of once, twice and thrice daily for a continuous perzod
of three montns were adopted for the study. Lpididymal
sperm reserves and Daily Speram Production were estimated
to assess the sperm reserves of bucks., While colour,
aensity, mass actlvity, coacencration and MBR €aime were
fouad Lo be infiuenced by ejaculation frequencies, voluz.,
ptd, percentage of dead sperms, percentage of abnormal
sperms and sperm viapnllity were unaffected. Freguency ol
ejaculation was nos found to affecl taoe libido of bucks.
Bucks within group were found co influence all seastnal
attribures except mass acbiviby, pverceatage of dead sperns
and MBR time. Similarly all ine scminal actrioubes wib:
the exception of proximal and distal proloplasmic droploes
were iafluenced by montns within groups. 4 positive
correlation between sperm v.ability ac 46.500 for 30 minuues
and preservation at 6 to 8°% for 96 hrs. was observea. uhaile
in group II bucks oaly dénsity, mass acvivity, pid, concent=-
ration and MBR time showed significant dofference petween
egaculates, in group III, all seminal atiribubtes excep
percencage of dead sperms were observed to be significcntly

different bebveen ejaculates.



i1

The Daily Sperm Production per buck (X 109), per gram
of testis (X 106), Daily Swerm Output (X 109) and dpididymal
sperm reserves (X 109) were respectively 3.7349 + 0.2032,
22,1974 + 0.3775, 1.2680 and 25.72 + 1.95. The average
transit time of spermatozoa through epididymis was found to
be 6.78 days. Increasing the frequency of collection from
once daily to twrce or thrice daily resulted in a significent
drop in spermatozoan concentration, thus affecting seminal
attributes such as colour, density, mass activity and !BR
tame. The very fact that otaer important seminal attributes
such as volume, pH, motility, percenlage of abnormal sperms,
percentage of dead sverms, percentage of oroximal and digtal
protoplasmic droplets and spermatozoan viability were
unaffected, clearly points out that there is no deterioration
of semen quality with increasing collection frequencye.
Similarly there was no deterioration in the sex libido aad
fertality of bucks even wilan bhree collections daily. !lowvever,
there does not seem to be any definibe advaatage in increasing
collection frequency from 2 to 3 btimes daily, as the tolal
harvest of sperms from group II and group III were almost
same., But wincreasing the freguency of collection from one
to two times daily has definite advantage, as 1t yields
more spermatozoa for artificial insemination and hence is

recommenaed for adoption.



