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INTRODUCTION

Artificial insemination of livestock is one of the
most sophisticated techniques of advanced husbandry and has
nade considerable impact im our country. <The malan emphasis
has lately been on cross breeding of indigenous catile with
exotic breeds, as this is the only programme to increase the
production potentizl of our cattle in a short period. Vith
the use of artificiel insemination to cover large areas in
our country, particularly through Intensive Cattle Develop-
ment Projecis and other developmental schemes, the dissemi-~

nation of exotic germplasm is going on at a faster pace,

To meet the objectives of any artificial inseminetion
programme, optimum fertilizing capac;ty of spermatozosa must
be preserved for a louger period after collection. Thie can
be achieved by refrigeration, room temperature preser#atien

or deep freezing of semen in sultable extenders,

The difficul ties that arise from the lack of refrige-
ration facilities for siorage of fluld semen in convenlional
extenders need no elaboration, Kevertheiess, because of
highly skilled labour and cost involved in the preparation,
storage and transpori of deep frozen eemen, in splte of its
many inherent advaniages, 1% may not be possible in the imme=

diate future 1o adopt it in our country at village level



where 90 per cent of the catile population is located.
Formulation of a sultable extender for preservetion of
gemen at roor lemperature will go a long way to solve

these problems..

The advent of I1lini Varieble Temperature diluent
(Iv?) for room temperature preservation of semen by Van
Demark and Sharma (1957) marked a turning point in the
development in the techuligues of preservation of semen,
several modifications of this extender were tried by various
workers (Dunn and Foote, 1958; Corrias and Molineri, 1963).
Though falrly good fertility was obtained on initial studies,
subsequent trials with this extender did not yield uaiformly

promising'resulﬁs.

Norman et zl. (1958a) evolved a new diluent using
coconut water (Coconut Hilk Extender = CME) in which sper-
patozoa could be preserved for sufficiently longer periods
at room temperature with good motility. The potentialities
of this diluent was further investigated by various workers
from India and avroad (Norman and Goléberg, 19593 Norman et al.
1958b,¢; Normen et al. 1959b; Venkataswami and Hanumen tha Rao,
1961 and Saxena et al. 1973) who reported that semen could be
preserved ia CME at room.temperature for seven days without

substantlial loss in motility., Preliminary studies carried



out in the Depariment of Animel Reproductiou, College of
Veterinary and Animal Sciences, indicated that bull semen
extended in CHME maintaived fairly good motility upio five
days of storage (Gopinatha Pillai, 1969). Since room tem-
perature preservation offers greater advanieges over the
conventional diluents with respect to storsge and transport-
ation, cmﬁ ie‘being used exiensively for cross breeding

programme under White revolution in Kerala State.

It is 4 well established fact that there is a drop in
the fertility of semen stored in convéntional‘diluenﬁs under
refrigeration temperature beyond 48 hours of storage (Bawa
&t al. 1968; Mathai et gl. 1970). This would be all the more
pronounced in CHME iun which the =memen is preserved at room
temperature. There is dearth of information on the fertility
of semen extended in CME at different periods of storsge. 1%
is essential that a deiailed study on this aspect is carried
out ia order to assess how long bull semen could be preserved
in CME without substantisl loss of fertility. This work has
therefore been taken up with a view to evaluate the fertility
of semen extended in CIE and to assess its utility for exten-

give field application,
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REVIEW OF LITERATURE

dince the advent of egg yolk phosphate ds a medium for
dilution of semen by Phillips (1939), much progress has been
achlieved in the field of preservation of sperm cells. Villett
et al. (1940) obtained an overasll conception rate of 56.6 per
cent usling semen extended in EYC and sitored for five days at
4 to 5°C. Selisbury et gl. (1941) demonstrated the use of
sodium citrate in place of phosphate buffer‘in the yolk
diluent and reporied good fertility results. DBration et al.
(1949) in a comparative study with phosphate and citrate
diluenis reporied identical counception rates. OSwaanson (1949)
using essentially isotonic solutions of sodium citrate found
that the optimum level of the yolk ranged from 12,5 to 20 per
cent of the final mixture for protection agalnst cold shock
and for optimum 1livability at 5°C. Holt (1952) reduced the
proportion of egg yolk to citrate buffer from 1:1 o 1:4 and
found no significant effect on the conception rate. Tegroot
and Bekedam (1957) in a study of the age of the sperm and the
dilution rate on the percentage of noun-returns reported no
significant effect in the case of diluted senen stored up to

four days,

Van Demark and Couturier (1958) developed a flow dia-

lysis technigue fto prolong the 1life of bull sperm at room



5

temperature. Samples of undiluted semen in dialysis sacs
were suspended in constantly flowing media of egg yolk
citrate, milk and blood products., fhey reported that un-
diluted semen controls ir test tubes at roon temperature
lived for about 24 hours, whereas portions of the ssame
sampies undiluted in dialysis sacs survived for a week with

| yolk citrate media constantly passing the sacs.

The earliest repori on the preservatibn_of senen at
room temperature was by Van Demark énd Sharma (1957) viz.,
Illini Variable Temperature exteader. Duuh and Foote (1958)
reported 38 per cent fertility rate on a 60 to 30 days non-
return basis (NR) using one to six day old semen extended
in IV?., The fertility of semen dropped from 69 per ceat on
the first day of siorage to 21 per cent on the éixth day.
Using IVT as an extender, Hoslanowski (19%9) reported con-
ception rates of 53.0 per cent,.51.4 per cent, 43,4 per cent,
39.7 per cent and 43,5 per cent for semen of 24, 48, 72, 96
and 120 hours of age respectively with an overali conception
rate of 47.3% per cent. . Sharma (1960) carried out fertility
trials on 111 cows luseminated with semen preserved at 60 to
80°F in the IVT diluent and reporied an overall non-reiturn
rate of 74.8 per cent after one to seven days of stormge.
Hogset (1963) in a cémparative study reported & conception

rate of 77.2 per ceni for IVT agaiust 72.7 per cent for TYC



diluenis, in terms of 90 to 140 dsy non-returns rate. Several
modifications of this extender were tried subaequeﬁtly
(Jaskowski et al. 19623 Lunce and Peredean, 1965). However,
further trials usieg IVT extender did aot yield good results

(Ulaganatnan, 1970).

Abdu (1968) reported that bull semen could be diluted
and stored in a glucose-egg yolk«citrate-EDTA (Zthyler diamine
tetra acetic acid) diluent at 18 to 25°C for one ito six days.
He also reported a concepition rate of 88 per cent (75 to Q0

day NR) ueing three to six day old semen,

Nofman et al. (1958a,b) reported that diluents contain-
ing coconut water lengtheé@ the lifeapan of bovine spermatoe=
zoa at room temperature for several days. In this diluent,
the netabollc activity of spermaiozoa gradually declined as
the acldity of the diluent lncreased. Butb resuspeunsion of
the spermatozoa in fresh alkaline diluent or the addiiion of
calcium carbonate without renewing the diluent restored appre-
ciable metabolic activily after six days of storage at 23 to
27°C, lorman et al. (1958¢c) reported that spermatozos were
metabolically less active ia a coconut water and sodium
citrate diluent thau the one with the addition of calecium
- carbonate. This indicated the superiority of the former

diluent as the lifespan of the spermatozoa is geunerally



inversely proporticnal to their activiiy. It was also
obgerved that the need for reactivation by alkali could be
obviated by using an appreciable iniitial coancentration of

-the sodium clirate buffer.

Chieffi and Masotii (1959) diluted semen with a

" mixture of egg yolk and coconut water and reported that the
percentage motility after siorage for five days at £ to 5°C
averaged 65 Vs 42 for controls diluted with yolk citrate,

It was later confirmed by Norman (1961), Norman and Goldberg
(1959), Norman e} 2l. (1959b) and Copinatha Pillai (1969)
that a diluent conitaining 15 per cent fresh boiled ecoconut
water, 2.20 per eent-sodium citrate and antibiotics maintain-
ed the required number of viable spermatozoa at room tempera-
ture for seven %o ten dayse. Iu a preliminary trial, Norman

- (1961) reported counception rate of 61.6 per ceat using O io

6 day 0ld semen suspended in coconut milk citrate medium.
This suggested thai the normal feritilizing capacity of bovine
sperm suspended in coconut milk-godium citrate extender
remained unimpaired duriag 0 to 6 days siorage at room teme

perature,

Norman and Goldberg (1959) and Norman et al. (1959a)
suggested that oxygen damage, temperature shock and vieidble
light might have detrimental effect on the fertilizing capa-
‘c¢ity of the diluted semen. Dunn €% al. (1960) showed thot
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addition of catalase gave effective proteeiion égainst oxygen
danage and 0.5 to 1 per cent fresh egs yolk proiected against
temperature shock during traasit. Coconut milk-gitrate
diluent was modifieé by the addition of 0.5 per cent catalase
and 0.5 per cent egg yolk (Norman et 2l. 19603 Normen, 1961)
and semen was stored in the dark in viale filled completely
to avoid any air space. Using such semen at 18 to 30°C they

" reporied a conception rate of 77.9 per cent and T1.2 per cent
for semén stored for two days and six days respectively.
Venkataswanl and Rae (1961) observed thaf addition of coconut
water to duck egg yolk and citrate diluent significaatly im-
proved the average percentage of motile spermaiozmoa for the
first four days of storage at 5°C. Norman et al. (1962) con-
firmed their earlier findiugs, ﬁy reporting that semen stored
two to four days at 5°C ia ésconut milk ciirate with five per

cent egg yolk effecied non-return rate of 68 per cent,

Foote et al. (1962) passed coconut water through a
column of activated charcoal and separated two fractions,
‘neutral' and ‘active'. From this work it was showa that the
beneficial effect on sperm preservation was entirely due to
the neutral fraction which contalned various anions and cat-
ions, free sugars (largely glucose), sugar alcohol (mazinly '
sorbitol) and inositols. The effeet of this fraction was

reduced but not eliminated by removal of all anions and
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cations. They councluded that coconut water does not contain

any unknown substance with specizl properties.

Norman (1964) reported that semen diluted with coconut
water was sent by air under non-refrigersited counditions to
seven countries. Using three to fifieen days 0ld semen siored
in the dark &t room temperature he reported concepiion rate
from 39 per cent 1o 61,5 per cent in these countries. In
Uganda a conception rate of 67 per cent was obiained in 200
cows with semen supplied once weekly and 69 per cent in 718
cows wiith twice weekly issue. UHe also reported that when
boviane semen diluted in CNE was stored for a week during whieh
the temperature varied from 8 to 30°C the vercentagse of motile

spernatozoa fell frow 65 per cent to 35 per cent,

Smith (1964) reported 51;2 per cent conception rate
with CMY extended semen, air Lifted to Kenya from U.S.A. and
stored under non-refrigerated conditioans for & to 12 days.
Later trials at Ceniral Artificial Insenmination Station,
Kebete, Kenya, using semen extended and siored in Norman's
coconut milk citrate medium for a period of 5 days achieved,
a conception raite of 50 per cent on first insemination (Grove,

1965).

From the report of Norman et gl. (1968) it is found

that the funcilonal lifespan of buffaloe spermatozya could
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be increased to 10 days if they were kepi at ambient tem-
perature in CME. They also confirmed 89 pregnancies (62%)
out of 144 buffaloe coﬁs given first insemination with one

to five day old semen, Grove (1968) diluted semen in CHMB

and milk by spliﬁ pample technique and stored them at room
temperature and 4°C respectively. Using these samples stored
for four days, he obtained a non-return rate of 71,pe; cent
and 88 per cent respectively for CME and milk extended sémen.
Norman and Rao (1972) reporied that both cattle and buffaloe
sperm, preserved at ambient ftemperature for four days in CME,
naintained accepted levels of cgnception. Among cattle they
reported an overall councepilon percentage of 45,0, 56,4, 47.5
and 50.1, for local breede, 46.1, 55,7, 48,0 and 51.4 for .

~ Jersey and 44.7, 56.6, 47.2 and 47.1 for 1, 2, 3 and'4 days
old semen reeﬁectively. In buffaloe, the rate of comception
dbtained was 49.7, 51.4, 50.7 and 43.7 for 1, 2, 3 and 4 day
ol&'semen reapectively. Malmberg and Israelsson (1972) in' a
complimeniary trial, used semen extended in CUE for seven
consecutive days and showed a marked drop in the non-return
rate for semen stored for morve than four days. FEl-Wishy
(1976) in a comparative study with frozea semen reported the
conceptlon rate for 1, 2, 3, 4, 5, 6 and 7 day o0ld CME samenl
as 54,0, 49.3;_52.2, 49,5, 49.2, 31.0 and 31.3 per cent res- .
pectively as against 69.1 per cent for first insemination

with frozen semen,
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Norman (1964) formuleted two diluents viz., NJ—i

and NJ-2. These extenders were modifications of CLT and
made by replécing coconuts water with chlorides, sulphates
and nitrates of calcium, magnesium and potassiunm, Using
bovine semen preserves in HJd=1 of O 1o 6 days age, he re-
ported a conception rate of 73 per cent based on 90 to 120
day non-return rate, He further reported that rabhit sper-
matozoa could be preserved ie HJ-2 and obtained 78.5 per
cent conception rate with 2 to 144 hours old spermatozoa,
centrifuged and resuspended in NJ=1. Preund and Tiedermsn
(1964) reported that human spermatozoa preserved well in
Ni=1 and NJ—Q‘diluents. Reynolds et al. (1964) found NJ=2
to be very satisfactory for preservaiion of boar semen, the

fertility being 46 per cent afier storage for 2 to 95 hours.
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MATERIALS AND METHODS

Semen samples for the study were collected from the
bulls maintained at the Aitificial Insémination_ﬂentre
attached to the College of Veterinary aud.Animal Selences,
Manouthy, Trichur. Three breeding bulls (Nos. HT 166, 359
and AJ 204) in the age group of itwo to six years maintained
under identical conditioans of feeding and management were
selected, The semen samples were collected by means of
artificial ﬁagina énd were subjected to rogtine evaluation.
Samples with good initial motility alone were used for the
study. Altogether 42 samples were collected from the three
bulls, |

Using split sample technique, the semen was extended
in egg yolk citrate (EYC- control) diluent and coconut milk
extender (CKE - experimental) at the ratio 1:25 to 1:30¢ snd
1:50 to 1:80 respectively. The samples extended in EYC wére
gradually cooled and stored in a refrigerator at 5°C., All |
the samples diluted with OME were filled in ‘1 ml black plastic
viales, tighily capped ahd stored in a dark box st room tem—
perature., Both samples were preserved upto 96 hours. Samples
extended in EYC served as the control for the experinent,

All the'samples were examined for motility at intervals of
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24 hours and those sample having progreesive motility of

more than 40 per cent alone were usmed for insemination.

A quantity of 1 ml semen, either diluted with E?C
or CHE was used for each inseminatisa. In all, 804 cows and
308 heilfers were inseminaied at the Artificial Insemination
Centres at lennuthy and Trichur, attached o ﬁerala hgricul -
tural Universlty during the period from July 1977 1o Tebru-
ary 1978, The cows inmseminated were in the age groups of
three to eight years and were not bred since last cmlviuge.
the age of the heifers varied fron two to four and half
years and were all unbred. The animals chosen for the study
were heal thy and free from any apparent geuital diseuses,
All the snimals were iunseminated et mid to late heat. Ine-
geminations were done in alteruate animals with CIE or FYC
extended semen observing atrict prineiples of hygiene and

steriligation.

A1l the animals were followed up betweeun 60 to G0
days after insemination and pregnancy was confirmed by rectal
exanination. Daia coilected were tabulated and analysed

according to GBnedecor and Cochran (1967).

EYC diluent was prepared as per Doberts (1971) and

ClME wap prepared according to Norman (1964),
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In addition, fertility in terms of conceptisn rate
was studied from the field inseminations using semen extend-
ed in CME from bulls maintained at Bull Staiion, Dhoni. In
all, data on 18245 first inseminations performed in 55 artie
ficial insemination cenires in Kottayam disirict during the
period from llarch 1974 to November 1976 were analysed for
the purpose. The semen ssmples collected from three Jersey
bulls (Hos. 170, 99 and 96) and extended in CHF and shipped
by post from Bull 3tation, Dhoni, were utilized upto 96
hours of storage. The follow up resulis were arrangeé
according to season, periods of storage and analysed, The
date were subjecied to analysis according to Suedeeor and

Cochran (1967).
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RESULTS

Results of the study conducted to evaluate the
fertility of semen extended in CLE, for various periods
of storage, to assess its utility for extensive field
application are presented im Tables 1 to 15 and Tigures

1 to 4.

Data regarding the overall concepiion rate of all
animals ingemlnated with semen extended im CIIE and ZYC are
presented in Table 1. It could be seen from the table that
out of 525 animals inseminated with semen extended in CHE
and stored uptc 96 hours (experimental) 221 conceived at
first insemination (42,097) and out of 587 animals insemi-
nated with semen extended in BYC (conirol) 288 (49,065%)
conceived, The variation in the conception rate between

the two diluents was not statistically significant.

The concepition rate in cows inseminated with semen
extended in CME and EYC and stored upto 96 hours are sepa-
rately presenteé in Table 2. Perusal of data revealed that
coaception rates of 43.73 per cent and 50.34 per cent were
obtained for cows inseninaited with semen extended in CUE
and EYC respectively. The variation in the conception rate
was noi found %o be statistically significent. Similarly

the variation in the conception rate in heifers between
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OME (38.0%) and EYC (45.56%) was also not statistically
significant (Table 3),

Coﬁparison of the conception rate between cows and
heifers using CME is presented in‘Table 4. Out of the 375
COWS inseﬁinated 164 (434739%) conceived while 57 heifers
out of 150 (38.0%) couceived in the latter group. The
variation in the conception rate betwen the two groupse
(Table 4) was found to be highly significant (P /0.01).
Similarly, significant difference was obaserved in %he cone-
ception rate bhetween cows (50.345)) and heifers (45.56%5 with

the use of E¥C (P /0.01) also (Tables 5 and 10).

“he overall percentiage of conception using semen
diluted in CME and stored upto 24, 48, 72 and 96 hours of
storage were 47,36, 47.25, 33.92-and 26,66 respectively.
The corresponding values for EYC were 56.22 per cent, 50.48
per cent; 40,67 per cent and 29,54 per cent respectively
(Table 6a and Fig. 1). Statistical analysis revegled that
there is no significant difference in conception rate bet-

vieen CHL and EYC for the same periods of storage.

Data on comparison between the overall conception
rate with CME at different periods of storage is presented
in Table 6b. It may be observed that there is gignificant

difference in the conception rate beiween 0 to 24 hours and



17

73 to 96 houre (H.De = 134,0692*) 2nd 25 o 48 houro and

73 to 96 hours (M.De = 139.76%**) of storage. Dut no signi-
ficant difference was observed between 0 1o 24 hours and

25 to 48 hours (l.D. = 5,6974), 0 to 24 hours and 49 to 72
hours (M.Ds = 79.09), 25 to 48 hours and 49 to 72 hours
(ieDe = 84,78) and 49 to 72 hours and T3 io 96 hours (.2, =

54.97) of storage of semen.

Statistical analysis of overall conception rate using
EYC between différent time interval of storage has revealed
that there is significaent difference im the conception rate
between O to 24 hours and 49 to 72 hours (M.D. = 101,7739%),
0 %o 24 hours and 73 %0 96 hours (M.De = 185.5114%%)} apd 25
o 48 hours and 73 to 96 hours (M.De = 172.43%21%%) 01d senmen,
There was no significant difference between O to 24 and 25
0 48 hours (iL.D. = 13.0793), 25 to 45 hours and 49 to 72
hours (M.D. = 88,6946) and 49 to 72 hours and T3 to 96 hours
(1IsDs .= 83.73) of storage (table 6e).

The percentage conception in cows with CHE diluted
semen upto 24, 48, 72 and 96 hours of storage were 49,12,
47.76, 36,58 and 31.11 respectively. The corresponding
values for BYC were 58.64, 50.3%3, 41.37 and 31,03 (“able 7
and Fig. 2). Statistical analysis revealed that there is no
significant difference beitween conception rate in cows inze~

minated with semen extended in CilE# EYC at the same time
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iaterval of storage..

The concepiion rate im heifers with CMU diluted semen
upto 24, 48, 72 and 96 hours of storage were 43%.,8% per ceat,
45,83 per cent, 26.66 per'cent and 13.33 ver cent anéd values
for BYC were 49.09 per cent, 50,87 per cent, 38.70 per ceni
and 26.66 per cent respectively (Table 8 and Pige ). Analy-
eis of the data revealed no significant difference betwzen
conception rate using CHE and EYC at the same time interval

of storage, in heifers.

Altogether 412 inseninations with the semen of bull
No. HT 1663 356 inseminations wiith the semen of bull Mo.559;.
and 344 inseminations with the semen of bull Ko. AJ 204 were
done, The number of animals conceived were 180 (43.687),
172 (48.31%) ana 157 (45.635)) respectively. The varlation
in the fertilit& rate betwecn the Walle was oot found to be

significant (Tables 9 and 10).

The rate of couception for field ingeminations with
Cilf semen 18 presented in Table 11. Out of & total 18245
cattle inseminated 6096 conceived (33.417)., On comparison
of this coaception rate with the eonéeption rate for experi-—
mental insemination (Table 1) it was found thet the former

was significantly lower (P /0,01).
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The overall percentagé conception using semen extended
in G at Mannuthy (experimental) upto 24, 48, 72 and 96
hours of storage were 47.36, 47.2%, 33,92 and 2656 respeci-
ively. 7The correspondiug data from the field were 47.26 per
cent, 39.18 per cent, 33.17 per ceat and 18.28 per cent rep=
pectively (Table 12a). Staiistical analysioc revesled that
there is highly significant difference (P 19.61) in concepte
ion raie between field and experimenial data on CHE diluted

gemen at the same time interval of sitorage (Tables12a and 15).

- Gtatistical énalysis of the overall conception rate
at different pericds of storage in the field (Table 12b)
revealed that there was significant difference in ihe con-
cepfion rate beiween O fo 24 hours and 49 ito 72 hours (I1.D, =
308.9201%), 0 o 24 hours and 73 %o 96 hours (i,D, =
33545654%), 25 to 48 hours and 73 to 96 hours (HM.D. =
‘ 586.,8603**) ané 49 to 72 ﬁours ané 73 o 96 hours (I1eDe =
644.4855**)'of storage. There was no significant difference
between O to 24 hours and 25 1o 48 hours (I1.D., = 251,2949)
and 25 to 48 houre and 49 to 72 hours (M.D. = 57.6252) of

atorage,

The coanception rate with CME extended semen hetween
seagons was compared and are presented in Wable 13 and
figure 4., The overall conception rate during summer (Pebru-

ary to lay) rainy season (June to October) and winter
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(lNovenber to January) wae 34.16 per cent, 34,19 per cent
and 31.12 per cent respectively. The variation in the
conception rate beitween summer and rainy sessons was not
slgnificant. However, beiween summer and winter, and
rainy season and winter, ihe veriation in the conception

rate was significant (P /0.01).

Analysis of the conception rate obtained using CME
extended semen from bulle (Nos. 170, 99 and 96) showed that
the fertility rate of the bulls was 34.24 per ceni, 32,54
per cent and 32.63 per cent respectively. The variation in
the fertility rate between the three bulls was observed to
be highly significant (P /0.01) (Tables 14 and 15),
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Table 1. Comparison of overall conception rate
using semen extended in EYC and CME and
stored for 96 hours,.

Extender Number Number Percentage
used iuseminated pregnant conception
Cils 525 221 42,09
EYC 587 ' 288 49,06
CeDe = 50,30 (at 5% level) Mean difference 2%.56

* Will denote significant difference.
*% Vill denote highly significant difference.
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Table 2, Comparison of conception rate in cows using
senen extended in CUE and EYC and stored

for 96 hours.

Exteander Number Number Percentage
used inseninated pregnant conception
CHE 375 164 43,73
BYC 429 216 50634

CoeDe = Tle14 (2% 5% level)

Mean difference 27.99
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Teble 3., Comparison of conception rate in heifers
using semen extended in CME and FYC and
stored for 96 hours.

Exteander Humber Number Percentage
used inseminated pregnant conception
CME 150 57 58400
EYC 158 T2 45456

CeDe = T4 (at 5% level) Mean difference 19,12

- Py
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Table 4. Comparison of conception rate with CUE
: between cows and heifera.

Grou Number Number Percentage
roup inseninated pregnant concep tion
Cows 375 164 {3473
Heifers -150 57 58400

CeDe = 95,05 (at 15 level)

Mean difference §Q,5Q%x

/
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Taﬁla S; Comparison of conception rate with EY(
between cows and heifera.

Grou ” | Numbexr Number Percentage
P iuseminated pregnant conception

Cows 429 216 50654

Heifers 158 72 45456

CoDe. = 95,05 (2t 1% level) Mean difference 108,47+




Table ¢ (a)., Comparison of overall conception rate in cattle with CME and EYC within the
. same periods of storage.

Extender

Age of semen in hours

0 = 24 25 = 48 49 - T2 ‘ .73 - 96

Number Number Percent~ Number Number Percent- Number Rumber Percent~ Number Number Percent-
lnsemi~ preg- age con- insemi= preg- age con- insemi~ preg- age con- insemi-preg- age cone-
nated nant ception nated nant ception uated naat cepltion nated nant ception

CUE 171 81 47436 182 86 47425 112 38 33,92 60 16 26466
EYC 217 122 56 .22 208 105 5048 118 48 40467 44 13 29,54
Mean difference 46,7867 28,0100 24,1035 4.6555

GCoDe = 100.6238 (at 55 level).

9¢
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Table & (b). Comparison of the mean differeace (HM.D.)
of oversll conception rate with CII bet—
ween different periods of storage.

Age of semen in hours 0 - 24 25 - 48 48 - 72 73 - 96

0 - 24 5.6974 79,08  134.0692%
25 - 48 | B4LT8 139,76+
49 = 72 | 54,97
73 - 96

CeDe = 100,6238 (at 5% level).
GQBO = 154.42 (aﬁ 1?{‘ 1@?@1)&
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Table 6 (c). Comparison of the mean difference of
overall counception rate with EYC bet-
ween dlfferent periods of storage.

Age of semen in hours 0 =24 25 =48 49 « 72 973 - 96

0 - 24 13,0793 101.7759* 165,5114%«
25 -~ 48 88,6946 172.4321%»
49 - 72 8373
73 - 96

CeDe = 100.6238 (at 59 level),
GQDQ = 134.42 (at 19’3 1evel).



Table 7. Comparison of conception rate in cows with CME and EYC within the same
perlods of storage.

Age of sexen in hburs _

e 0«24 - 25 = 48 - 49 - T2 73 = 96
Txtender

Number Number Percent- Number Number Yercent~ Number Number Perceni- Number Humber Percent-
ingeni- preg- age con- insemi- preg~ age con- insemi- preg- age con- insemi-preg-~ age con-
nated nant cepsion nated nant ception nated nant ception nated nant ception

GIE 114 56 49.12 134 64  47.76 82 300 36458 5 14 31,11

EYC 162 95 58.64 151 76 50,33 87 36 41,37 29 9 31,03
llean difference 90.0891 o - 28.9218 ‘ ' 2340397 ' - 30,0628

- - -y

CeDs = 142,30 (at 5 level).

62
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fable 8. Comparisos of conception rate in heifers with CHUE apné EYC within the same
periods of storage.

Age of semen in hours

0 - 24 — 25 ~ 48 - 49 - 72 - T3 - 96

Extender -
Number Number Percent- Number Number Percent- Number HNumber Percente- Number UYumber Percent-
insemi- preg- age con- insemi- preg~ age con- insemi- preg~ age con- insemi- preg- age con-
nated nant ception nated nant ception nated nant ception nated nant ception

CHE 57 25  43.85 48 22 45.85 30 B 26466 15 2 13433

EYC 55 a7 43.09 57 29 50,87 31 12 38470 15 4 26466

lean difference 3.4843 270980 25,1672 20,7517

CeDe = 142,30 (&t 5% level).
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Table 9, C&mparieon of fertiliiy rate between bulle.
' Number Rumber Percentage
Bulis used inseminated pregnant conception
HY 166 412 180 43.68
359 356 172 4E431
Ad 204 344 157 45,63
CeDe = 61 061 (a‘ﬁ 5‘;751 19vel)
Comparison:
HT 166 Ve 359 = 6,5124
HT 166 Ve AJ204 = 13,4865
359 Ve AJ204 = 6,98
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Pable 10. Analysis of variance tiable of the percent-
age conception perizining to CUE and EYC.

Source df 88 KBS i)
Beitween bullas 2 1455.958% 727697 061591
Between extenders 3 1%3720,7982 4573.59 0,2039
within bulls
Between cow and heifer
within extender within 6 134580.2184 22430,03 35,0700
bulls
Error 36 263022.,45%527  T306,17
To tal 47 412779, 4282
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Table 11, Comparison of overall conception rate with
senen extended in CHNE between experimental
and field data.

Grou Kumber Number Percentage

p inseninated pregnant cenception.

Experimental 525 221 42,09
Field 18245 6096 33441

P e

CoDe = T4T7.2822 (at 1% level) Ilean difference 1057.9089%*




Table 12 (a). Comparison of conception rate with CIE extended semen at Llagnuthy

(Experimental data) and Kottayam District (Pield data) within the
sgme periods of sitorage. '

Age of semen in hours

0 =24 25 = 48 49 - 72 73 - 96
Centres: .
Number HNumber Percent- Number Number Percent- Number Number Percenti- Number Number Percent-
insemi- preg- age con~ insemi- preg- age con- insemi- preg- age con- lnsemi~ preg- age con-
nated nant ception uaated nant ception nated nant ception nated nant ception
Hannuthy 171 81 4T« 36 182 86 4725 112 28 33.92 60 16 26466
(EXIJtl. ) .

K?ttaya? 2744 1297 47.26 4938 1935 39.18 6260 2077 3317 4303 787 18,28
Pield ‘

¥ean difference 929.6793% % 1170.,9224%% 1349.3208%+ - TBY1. 7114

CoDe = 362.7459 (at 14 level),

144
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Table 12 (b). Comparison of the mean difference of
overall conception rate with CME bete
ween different periods of storage
(Field data).

Age of semen in hours O - 24 25 - 48 49 « 72 73 - 96

0 - 24 251.2949 308.9201* 335,5654=

25 = 48 57.6252  586,860%%:
43 - 72 , 644,4855%
73 - 96

CoDe = 262,3045 (at 5% level).
C.Do = 362,7459 (at 1% level).
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fable 13. Comparison of the conception rate with CID
extended semen between seasons (Field data -

Rumber Number Percentage
Season inseni- pregnant  coneception
nated :
Summer (February-iay) 8694 2970 34416
Rainy season (June-October) 4986 1705 34.19
Winter (November-January) 4565 1421 31,12
Total 18245 6096 33441
Chisquare = 10,020 (2 df) Tmere is significant difference
between the three groups (P /0.01).
Comparison:
Summer Vs Rainy season Chisquare = 0,002
There is no significant
difference.
Summer Vg Vinter Chisguare = 8,734
T“here is significant difference
(P /0.01).
Rainy season Vs Wintex : Chisquare = 7.034

There is significant difference
(P /0.01). '



#E ’ !
/)ezceozéage Q/‘ COozce/j{m?z.

F}'?J. 4. Co 7 PA%LSO % ?j[’ CCJOZC,G/)f/O’)z Frate
Wik Cr £ ex{eocheof Se 272 €92
éeszeeoz zd@&ld@??d

40}~

8
[

20—

50—

D Swuosrmen Cjéégtaa&g 0 /‘7ai()
UIH f€a/7zé] Seadcre (Tune to Qetobes)

il err ( Vo vern beik & Ta 7zaa/%?}>,



Table 1 4,

Comparison of fertility rate between bulls
(Fleld data).
Number Rumber
Bulls used incemi- pregnant Percentage conception

nated ‘

170 9182 3144 34.24

93 6636 2160 52654

96 2427 T92 32663

CeDe = 227.1624 (at 5% level).
CeDe = 314.1472 (at 1% level),.

Comparison:
170 Vs 99 = 298,0128%
170 Vs 96 = 863,8733**
99 Vs 96 =  565.8605%*
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Table 15. Analysis of variance table of percentage
conception pertaining to CME (Fleld data)

and OME (Experimental data).

Source df S8 MSS P
Beilween places 1 6715027.5499 6T715027.5499 17,4055
Between bulls 4 1543194.2304  385798.5576 16,9756+~
within places
Between periods 3 570416.4698 190138,8232 8,3663%>
Error 15 240900,4159 22T726,6943
Totel 23 8169538, 6660




DISCUSSION



DIGCUSSION

Egg yolk-citrate diluent is one of the most videly
used extenders for dilution and storage of semen. (oconut
milk extender has an advantage over egg yolk-citrate diluent,
in that, the semen can be preserved under room temperature
for an extended period of time without substantial reduction
in motility. This potentiality can be exploited for wider
application of artificial insemination programae, utider the
rural conditions existing in our country, provided a fairly
high fertility of semen is assured. Though there are ample
data on the wotility of semen extended in ClE, there is dearth
of information on the fertility of semen at various intervals
of storage. Hence the preseni work was undertaken to fill up

this void.

Perusal of the data (Table 1) revealed thati the over-
ell concepiion rate (CR) of animals inseminated with CNE semen
storei for 96 hours was 42.09 per ceni compared to 49,06 per
cent with EYC., Thus the counception rate for Clii semen was
apparently lower by 6.97 per cent than that for EYC semen,
This appareat reduction was noticed hoth im heifers and cows ,
when the fertility was separately asgessed (Tables 2 and %)
However, on statistical analysis, the difference in the con=-

ception rate between CME and EYC was found %o be noi gignificart,
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The results, presently observed with CLE, are almost

in egreement with the findings of earlier workers (Worman,
1964 and Norman et al. 1962 and 1968). Smith (1964) reported
a couception rate of 51.2 per cent with CME extended senmen,
air lifted to Xenya from U.S.A. and stored for 8 to 12 days.
Grove (1965) recorded 50 per cent conception rate for CNE
gemen stored upto five days, and this is comparable with the
present findings. However, certain reports with high non-
return rate for inseminatlons with CME semen are also on
record (Normen, 19613 Grove, 1968 and Normen et al. 1960).
Literature on concepiion raie with semen extended in CUE and
EYC using split sample technique is found wanting. 1In the
present study, it is observed that semen extended in CHE gilves
comparable conception rate with that extended im TYC. Tarlier
published reporis oan the fertility of CHE semen are mostly
based on noa~return raie. The reason for a comparstively low
conception rate in the present work than many of the published
reporis may be due to the fact that the assessmeant is based on

actual pregnancy.

The conception rate varied in cows and heifers in both
extenders. Ia CiR, out of 375 cows inseminated, 164 (43,73
conceived as against 57 in 150 (38%) heifers. The variation

in the coaception rate between the two groups (Tables 4 and 1¢)
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was found to be significant (P /0.01). Similarly, there was
significant differgnce (r £0.01) in the conception rate bet-
ween cows (50.34%) and heifers (45.56%) with the use of REYC
(Tables 5 and 10). This is in keeping with the earlier Te-
ports of Ahmed and Tantowi (1959), ﬁafez (1968) and Roberts
(1971) who have observed higher number of services per con;
ception in heifers than inICOWS. Morrow (1969), Morrow et é;.
(1970) ang Naﬁbaodiripaﬁ and Raja (1976) reported higher
occurrence of ovualatory disturbances in heifers. Donaldson
(1976) also re@orted higher conception rate in cows than in
heifers. ¥rb and Holtz (1958) reported a lower fertility in
heifers due %o higher percentage of early embryonié loss,

. The difference in the conception rate currently observed in

these two groups might be due to the above factors.

The piesent.study revealed no significant difference
in the conception rate beiween CLE and EYC, between seme tinme
interval of storege upto 96 hours (Tabvles 6a, 7. and & ).
However, for each 24 hours interval of siorage, higher con-
cepiion rate was observed in EYC. Fl-Wishy (1976) reportsed
higher couception rate for frozen semen when compared with
Cili of different days of storage. Liteﬁature on couception
rate of CUE in comparison with EYC at different time interval

of atorage is scanty.
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The cpmparison of conception rate between CME and TY(Q
shows no significani difference beitween 0 to 24 hours and 2%
o 48 hours; between 25 1o 48 hours and 49 to 72 hours and
between 49 to 72 hours and 73 to 96 hours of storage. In
Cills there was no significant difference in concepiion rate
between O to 24 hours and 49 to 72 hours while significant
difference was observed ia EYC, In both CME and EYC there
was difference in the conception rate between O to 24 hoﬁrs
and 73 to 96 hours and between 25 to 48 hours and 75 to 96
hours of storage (iables 6b and c¢). This shows a definite
fall in the conception rate in CME after 72 hours aud in DYC
after 48 hours of storage of semen. fThe rate of fall in the
conception rate was even in EYC. TIn CHME, the conception rate
in 0 {0 24 hours and 25 to 48 hours was found to be the same.
After 48 hours, it decressed at a fester rate. The maximum
rate of fall in the conception rate in CME was observel bei-
ween 25 1o 48 hours (Tables 6a, 7 and 8), After 72 hours,
the rate of fall was found %0 be decreased in CIE unlike in
EYC in which the rate was increasing from'O o 24 o 73 %o
96 hours of storage in a more or less sieady rate. At 73 to
96 hours of storage interval, the concepiion rale of CUE
decreased upto 26,66 per cent. The present finding is not
in agreement with the reports of Worman and Razo (1972) and

El-tiishy (1976) who have reporied higher concepiion rate upto
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four days add seven days'respectively. Malmberg and
Israelsson (1972) observed marked drop in the conception

rate after four days of atorage.

In heifers, a riae in the concéption rate was observed
in CHME and EYC at 25 to 48 hours compared to 0 to 24 hoﬁrs of
storage (Table 8). Sakalm andlmurecek (1957) and Pawa et al.
(4968) reported higher conception rate on seoond‘day thén on
first day in EYC, Salisbury (1968) reported a rise in con-
ceptlon rate in catile inseminated with two day o0ld semén and
attributed this %o an in vitro conditioning oxr maturation
reaction which temperarily improved the ability-of the éperm
to effect syngamy. Norman and Rao (1972) reparted higher
conception rate on the Becond day of storage of CME semen.
‘The present findings are in generali agreement with maliahu:y
- (1968) and Norman and Rao (1972). |

Bonadonna (1951) and Diazoyarzun (1955) reported signi-
ficant difference in conception rate on semen, of diffegént
periods of storage and observed betier resul s with aemey
stored for about 24 hours. Campbell (1953) and Fryer g_‘i_;;‘ al.
(1958) reported that ithe average rate of fall in the concept-
ion rate for each day of storage of semen upio four days
varied from 3.4 to 8.3 per cent and 4 to 8 per cent'unitg
respectively. Mathai et gl. (1970) observed that the fegti—

lity of semen declined on an average by 3.68 per cent for every
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ten hours of storage upto 80 hours. In the present study
the average reduction in conception rate per unit time of
24 hours of storage is 6.9 per cent in CiE. The pirresent

findings compare favourably with these reporta.

A difference in the fertility rate of bulls was
Observed in the preseni study but was not significant sta-
tistically. This difference in the fertility between the
bulles might be atiributed to the variation in the ability of
their spermatozoa to . withstand storage. This is in agree-

ment with the findings of Roslanowski (1966).

Analysis of the results of a sizable number of field
inseminations with Cilt semen {Table 11) revealed that the
conception rate was 33.41 per cent compared to 42,09 per ceni
with experimental inesemination. Statistical analysis showed
significant difference (P /0.01) in the fertility between
the two groups (Table 11). Significaat difference (P /0.01)
was observed between experimental and field data at the same
time interval of storage upto 96 hours (Tables 12z and 15).
For each 24 hours interval, experimental daia recorded a
higher conception rate. Norman and Hao (1972), Holmberg and
Israelason (1972) and El-Wishy (1976) reported higher con-
ception rate with OME fhan in the present work, 7he reason

for obtaining comparatively low concepiion rate in the field
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night be due to sperm damage during transport and poor

technlcal skill of lay insemlnators.

Comparison of expefimental and field data between
different time interval of storage (Tableés 6b and 12b),
revealed no gignificant difference in the conception rate
between O to 24 hours and 25 to A8 hours, and betweecn 25 to
48 hours and 49 to 72 bours. However, field data showed a
significant difference beiween 49 to 72 hours snd 73 to 96
hours of storage. This was not observed in the experimentel
data. Conception rate was signifieantly different in both,
when comparison was made betweea O to 24 hours and 73 to 96
hours and between 25 to 48 hours and 73 to 96 houre. Signi-
ficant difference in the conception rate was observed e tween
0 to 24 hours and 45 td 72 hours of siorage in the field data
unlike the experimentzl data. 'While the maximum rate of fall
in the experimental data was asticed betweea 25 o 48 hours
and 49 to 72 hours of storage (13.337%), this was observed in
the field dats between 49 to 72 hours and 73 %t 96 hours of
atorage (14.89%). Norman and Rao (1972) and lalmberg and

Israelsson (1972) reported that the conception rate in CITE
dropped markedly after'four dayse of storage.v Jorman et al.
(1962) reported that the fertilizing ability of CME semen
diminished with age abhruptly after third day. The result

obgerved from the present work would support this view.
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For the analysis of the data from the field, the year
was divided into three seasons as per Singh et al. (1965)
viz.; Summer (Pebruary to lay), Rainy season (June %o Qciober)
and Winter (NOVember t0 January). On analysis, significant
difference wag observed in the concepiion rate betwecn the
three seasons (Table 13). Maximum conception rate was ob-
tained in rainy seascn (34.19%)) and minimum (31.12%) in
winter., The results observed in the present study is in
conformity with that of earlier workers (Maule, 19623 Cicardi
and Magnani, 19635 Kale, 1963; Kirjusina, 19663 Hoslanowski,
1966 end Bawa gt al. 1968). In summer and winter, the fluct-
uation in the ambient temperature at different time intervals
is very high unlike in rainy season. This fluctuation in the
atmospheric temperature may cause greater demage 1o spernato-
zoa. The svailability of green grass during rainy season may
iuprove the reproductive efficiency of animals. fThe higher
conception rate observed in the present study during rainy

season nmight thus be explained. .

Statistical analysis revealed significant difference
(P /0.01) ia the fertility of bulls used in the field (Tableco
14 and 15). This observation is in agreement with the reporis
of Salisbuxy et gl. (1952), Maule (1962) and Grove (1965) whe
have reported significant difference in the fertility of

breeding bulls used for artificial insemination,

T
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In coneclusion, it might be stated that the conception
rate obizained using CME semen stored upto 96 houre is compar-
able with EYC, Since a substantial drop in the coanception
rate has been recorded beyond 72 nours of storage, it is

advisable %o use (b semen within that period of siorage.

Analyses of the data obtained from the field revealed
that both season and individual bull 1nf1uence concepiion
rate. The comparative low conception rate observed in the
field might be due 1o inecreased spermatozoal damage in tran-

8it and poor itechnlecal skill of the lay iuseminators.
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SULMITARY

In the present investigation an attempt has been
made %o study the Ffertility of bull semen extended in CUE
at different periods of siorage, and to assess iis utility

for extensive field application.

Semen samples were collected from three breeding
bulls of two %0 six years of age, maintained at the Arti-
ficial Insemination Centre attached o the College of
Veterinary and Animal Sciences, Mannuthy. The semen was
extended in CUZ and EYC at the ratio 1:50 to 1:80 and 1:25
to 1:30 respectively using split sample technique. ¥hile
the semen extended in EYC was preserved at 5°C¢, the semen
diluted with CLE was kept under room temperature in a dark
place. Semen samples upto 96 hours of age were used at o

dose of 1 ml each per insemination,

A total of 804 cows and 308 heifers of breedable:
age brought to the Artificial Insemination Centres at
Hanguthy and Trichur were inseminated alterna%ely with CiE
and EYC extendeé semen. Out of these, 375 cows and 150
heifers were given first insemination with CUE after con=-
firming their sexusl health status. The remalning 429 cows
and 158 heifers were inseminated with semen extended in EYC.

Fregnancy was confirmed by rectal examination between 60 to
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90 dmys after iasemination. To supplement the data, parti-
culars of 18,245 inseminations from 55 artificial inseminat-
ion centres in the field using CUE semen stored upto 96 houre

were also collected and analysed.

Out of 525 animals inéeﬁinated with semen extended in
Cii, 221 counceived at first iusemination (42.097%) ané out of
587 enimals inseminated with semen extended in EYC, 288
(49.065%) conceived. The variation in the oversll conception

rate (6.97%) beiween the two was not significant.

Conception rates of 43,73 per cent and 50.34 per cent
were obtained for cows inseminated with CUE ‘and BYC regpeci-
ively. The gerCentage conception obilained for heifers with
Cllz and EYC were 38 and 45,56 respectively. Iu boih cows
and heifers the difference in conception rate between CUL
and BYC was not found to be significant. Higher conceptiom
rate was recorded in cows than in heifers using both CHUE angd

BYC,

The over-all perceniage of couception with semen
diluted in CUE at 24,‘48, 72 and 96 hours of storage were
4756, 47.25, 33,92 and 26.66 and the corresponding values
for EYC were 56.22, 50.48, 40.67 and 29,54 respectively.
Statistical analyeis revealed no significaant difference
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between CME and EYC at similar intervals of astorage,
Siuilarly, no significant difference in the conception

rate beitween CHE and EYC was noticed at eimilar ihtervals

- of storage in cows and heifers assessed separately. 1In
CiliE, no significant difference was observed in the concept-
lon rate upto 72 hours, but in EYC after 48 hours of
storage, the difference io conception rate was found to be

gignificant.

The fertility rate of bulls HT 166, 359 and AJ 204
was 45,68, 48,31 and 45.63 per cent respectively. The
variation in the fertility rate between the bulls was nct

found to be significant,

Comparison of conception rate obiained for experi-
nental inseminations (42.09%) and field inseminatinne (33.415")
using CilE semen stored upto 96 hours revealed significant

reduction in the latter.

| The overall percentage counception using CME at
[dannuthy (experimental) within 24, 48, 72 and 96 hours of
storage were 47,36, A7.25, 33,52 and 26.66 regpectively and
the corresponding data from the field were 47.26, 39,18,
33.17 and 18,28 respectively., Statistical analysis revealed
that there is highly significant difference in the conception

rate between field and experimental dats on ClE extended semen



data also revealed a significant fall in the conception rate
after 48 hours of storage, while in the experimental data

this was observed only after 72 hours.

The ccoanception rate during summer (February to ilay),
rainy season (June to October) and winter (November to Janu-
ary) was 34,16, 34.19 and 31,12 per cent respectively. The
variation ia the csnéoption rate beitween summer and rainy
seagon was not found to be sigunificant but significant variae-
tion was observed between summer and winter and between rainy
and winter seasons. Thus the couception rate for CIE semen
in the presenl study was found to be maximum in rainy season

and minimun during winter season.

The fertility rate of the bulls Nos. 170, 99 and 96
used in the field during the study were 34.24 per cent, 32.54
per cent and 32.63 per cent respectively. This, oo analysis,

wag found to be significantly variant,

To conclude, it may be stated that semen extended in
CLE can be used upto 72 hours of siorage without substantial
loos in the fertility. |
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ABSTRACT

The object of the study was to assess the fertility

' of semen extended in CiE at various pericds of storage in
‘comparison with semaen extended in EYC. Semen samples col-
lected from ﬁhrée breeding bulls mainiained at the Artifi-
cial Inseaination Centre, Mannuthy were diluted with CUR
and EYC using split aample.technique and stored at voom
%emperature afid at 5°C respectively. Both the samples

were preserved upto 96 hours and utilized for the study,

A total number of 1112 znimele were utilized for the ferii-
1iﬁy evaluation. Alternate animals were inseminated with
semen extended in CHL or EYC. Conception rates were esti-
mated on the basis of rectal examination. Data from the.
field comprising of 18,245 first inseminations with N0 from
55 artificlal insemination centres in Kottayam district were>

also lncorporated im the study.

The overall counception rate did not vary significantly
between CME and EYC extended semen. The conception rate in
cows was significantly higher than in heifers both in CLD
and EYC, Within the same period of atorage, conception rate
between Ci and EYC was not found eignificsnt, In &YG, a

significant fall in the conception rate was observed afier



48 hours of storage but in CME this was noticed only after
72 hours of storage. The variation in the fertility rate
between the bulls was not found to be significant,

Higher coucepiion rate was observed ih the experi-
mental aninals then in the field. Significant fall in the
conceptlon rate was observed in the field afiter 48 hours of
storage. Seasonsl variation in the comception rate was
observed, wiih higher percentage conception in rainy season

(June to October) ani lower in winter (November to Janusry).
'Highly gignificant difference in the fgrtility of bulle used

in the field was aleo obmerved,

In conclusion, it may be siated that semen preserved
in CHE can be used upio 72 hours of storage time without

gubstantial reduction in the fertility.
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