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INTRODUCTI

The Indian livestock are well-known for their
miserably low aversge production. The sitution may

briefly be reviewed as below 3

India being en sgricultural country, has a
large number of livestock. 23% of the total world- bovine
population is represented by India alone (175 million
cattle and 51,0 million buffaloes- Chaudhari,1963 ).
But the contribution of this vast population to the
national economy is very poor and only 7% of the national
income is attributed to it. The average milk-yield of a cow
is 369 1lbs and that of a buffale is 1077 1bs per year,
This poor standard of production as compared to consumption
is definitely a liabllity on the part of a developing nation
like ours, Milk, being generally the main source of protein
to children snd vegetarian people, has a very vital role
te play in the national health, Fer head consumption of
milk in thiés country is 4.6 ounces a day in contrast te
the minimum nutritional requirement of 10 ounces (Parnerker,
1965 ), Bihar, on an average, ( Cattle and buffaloes taken
together ) has 43 bovines per 100 human population, but
per head milk econsumption is only 4 ounces a day.

| This challange of under production to the
dnimal Husbandry industry has to be accepted, otherwise
the existance of the industry itself will be at stake in
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view of its pace with other industries. The unproductive-
ness and under-productiveness are due to causes, gemetic
and environmental both, Prom the environmental side, with
the optimum level of nutrition and management, considerable
improvement can bhe brought about. In order to ensure
genetic improvement, the existing potentialities have to
be maximised and :éurther efforts made to create greater
degree of genetic mperiority.u Portunately, Artificial
nagemination is Imown to be one of the best 200 —technicues,
that can be made use of to utilise to the maximum, the
superior gmebio resources for the rapid improvement of
livestock within shortest possible time, vhen a good proven
gire can preduce mndreds of good calves in a year, I:i
Tndia, too this technique is becoming quite popular,
Nishikawe (1964) has reported that about 59 million cows
are artifioj:ally ingeminated every year in the world,

In India 376 key' village blocks ziid 64 urban A,I.Centres
covering ahout 2.5 million brédedable cows and she-
mffaloes have been set up ( Gosamwardhan seminar 1963) .
Bihar state, alone has 107 A.J. Centres, 266 sub-centres
and 36 A1l Tndia Key Village centres (Livestock census

of 1961 ), On an average,Bihar has 316 breeding cows per
bull, the range being 60 to 1105 cows per mll, Similerly
there are 117 brdeding she - Wuffaloes per mffalo-tull.

This ratio varies from 11: 1 to 436 : 1. To make this
ratio narvow, and to facilitate breeding work, A.I.,centres,



sub-centres and A1l Tndia Key Village centres and
subcentres came into existence in the first five.year
plan period and tull distritution programme was started.
With increasing necessity of planned breeding and
livestock improvement " Semen Banks" were also established

and " Orash programme® for cattle development was launched,

All these cattle development and breeding
programmes are mostly dependent on the availability of
gemen from good and superior sires. Diluted semen can be
made to travel a long distance from semen banks, A.I.centres
or ¥ey Village centres to sub-centres where it is used,
The suecess of programmes depends on the quality and
fortilising capacity of the semen at the time of insemi-
nation, even though it has been obtained from superior
mlls,

Therefore, the quality and keeping quality of
gemen assume importance since a large number of environmeé-
ntal variables affect this keeping quality, the magnitude
of their adverse affects, deserve further attentlon,

Prom the time semen is collected, till it is used for,
other variables, temperature, mmidity, modes of traneport
and shock, seasons of the year ( chiefly throuzh temp-
erature, umidity wind velocity and rain fall) too affect
its keeping quality either indirectly by their effect

on the physiological state of mlle or directly on the
motaborlio procesges of spemmatozoa, The are of semen

(1apse of time from collection t1ll ingemination ) is also
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an important factor affecting semen quality,

As would appear from the foresmping review ét
literature, there is not much work done in the tropies to
assess the effects of medium of transport on motility
and longevity of spemm in the field conditions, Tn Indda,
diluted semen is carried from the point of collection %o
the place of insemination through various modes of
transport -vis. train, Jjeep, cycle, Tus and air, Therefore,
these are definitely the major items deciding the success
or failure of insemination ( assuming other factors to be
optimum) and as such informations on these lines are
expected to be useful, ¥With this end in view this study
has been undertaken., The objective of this work is to:

(1) Study the keeping quality of diluted semen
in field conditions i.,e, the effect of various modes of
transport ( viz. Jeep, Train and Cycle) usually employed
to transport semen of tulls under field conditions,

(2) Evaluation of semen kept in themosflask
at room temperature for its quality at different interve-
1s, both from field and laboratory conditions.

(3) The effect of seasons on the quality of
semen under field and laboratory conditions.

(4) To compare the results obtained under the
itemn f:a'm 1 to 3 and draw pertinent conclusions and
inferences which may be useful in either planning further

work on these lines or organising transportation of semen
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under field conditions in the set of environments
encountered during the seasons of the year at the places
vhere this study has been conducted, Ev'alnation.of semen
and ite keeping quality has been planned on the basis of
motility and percentage of live spermatoszoa.



REVIBW OF LITBRATURGE

Available relevant literature has been briefly
reviewed under the following three heads, that have
bearing on the present study vizt

{. Preservation of Semen,
2, Seasonal variation in the quality
of semen,
and

5. Transport of semen,
(1) PREIERVATION OP SIMMN

The success of artificial insemination depends
on preserving the fertilising capacity of spemmatozoa
for a longer time in vitro. The hasis of in vitro
preservation of semen is lowering the metabolic activiti-
es of spematozoa and thus increasing their life-span.
gome Pactors like temperature control, protection from
cold— shock to the spemmatozoa from the lowered temper-
ature and maintenance of PH are of vital interest for
the maintenance of normal physiological =nd biochemical
activities of spermatozoa . Works on these lines are

briefly reviewed below ¢

Metabolic activities and motility of spermatozoa
were reported to he suppressed when semen was gtored at
o temperature slightly above the freezing-point(Volf 1921
and Walton 1930 ).

Spermatozoa could he nrotected from cold-shock
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by the addition of egg-yolk ( Lardy and Phillips 1939)
and by gradual cooling ( Chang and Walton 1940),

Phillips and Lardy (1940) and Salistury et al
(1941) reported that Hydrogen- ion concentration of the
diluents ezil be maintained within limits by incorporating
uffer salts in them,

Diluation of semen inereases the number of
females that can be bred from a single ejaculate of a
sire., Changes associated with the dilution of semen
commonly refered as " dilution effects" were reviewed
by Mann (1954) .

Jemen pruaervatioh made considerable improvement
due to further investigations which include :

(a) Minimum number of spemmatozoa required for
an insemination, |

(b) Addition of antibioties resulting in
increased fertility.

(¢) Inclusion of various supplemente like
fructose, glucose ete in the yolke- mffer diluents for
their increased efficacy.

(d) Addition of glycerol for its protective
action on spemmatozoa in the freezing diluents,

(e) Development of substitutes of egg-yolk ,
1ike milk, tomato- juice , coconut-milk and honey ete.

Tw recent investigations which are landmarks
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in the history of semen preservation includes

1. Deep~freez method of semen preservation for
longer time at ~79°¢ ( Smith and Polge 1950 ).

2, TMlin: Variable Temperature diluvent for
gsemen preservation at room temperature (Ven Demark and
Shamme 1957 ).

3
BULL SIMEN _
Tagyey’ (1944 ) obtained 16.9% dead, 19%

non-motile-1ive, 12,5% weakly motile and 51.6% progressive-
ly motile spermatozoa in a freshly collected semen sample,
These figures after 4 daye of storage were 27;7;37.4.

20,7 and 14,2 respectively. He reported high fertility
(69.7%) with semen having higher percentage of motile
epermato zoa, (61.7%), than (54%) with those having lower
percentage of motile spematoszoa.

* Schultze et 2l (1948) obtained on an average of
4,6% reduction in the conception rate per day when semen
was stored up to 4 daya; Stewart (1950) noted that rate
of decline in fertﬁ:lty was associated with the semen
qality and fertility level of individual mll,

‘Jurgens (1951) reported average duration of
1ife for hull-spermatozoa to be 11.91 days in egg-yolk
citrate diluent when stored at +4%°¢. He recorded on an

average of 50 to 60% live spermatozoa up to 7.37 days
in yolke eitrate diluent. -
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Lasley (1951) reported that a stivage period of
4 days in egg-yolk phosphate diluent at 10-120¢c the
senen sample of Mll contained 34,9% motile end 14.2%
progressively motile spematozoa in contrast to 6;4.1’5 end
51.6% respectively in a fresh semen, Using haemocytometer
method for determining the percentage of motile and
progressively motile spermatozoa and opal blue~-eosin
staining method for detemmining the percentage of live
spematozoa, he obtained 4 types of cells in tull semen.
viz (1) Dead or stained, (2) Live non-motile,(3) Veakly
motile and (4) Progressively motile, A highly significent
correlation ex:l.éted hetween the percentage of live motile
and progreseively motile spermatozos in fresh semen,
These characters were correlated with the percentage of
1ive sperms in the semen after storage for 4 days, tut
no correlation was observed with the percentage of motile
spermatozoa with any of these characters after the same
period of preservation, On the assumption that cold-shock
would kill the weakly motile spematorzoa, (Lasley and
Bogart 1943), and cold resistant spermatozoa would be
progressively motile, cold-shock was applied in the semen
gemples and it was found that the average percentage of
progressively motile and resistant spermmatozoa was almost
the asme, For every 10% increase in the percentage of
progressively motile spemmatozoa, corresponding increase
of 5.44% in the percentage resistant spermatoroa wa® noted,

The percentage of motile spematozoa was gigificantly
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correlated with the fertilising capacity (x=0.514).
Vo simificant correlation could be found between the

progressively motile spematozoa and fertilising capacity
(l‘ -01-167} »

" Lebreton (1952) obtained 76% conception rate
with the semen stored up to 36 hours, wvhere as semen
preserved for more than 36 hours resulted in only 66%

sugcesaful inseminations,’

Campbell (1953) observed a decline in the
conception rate varying hetween 3.4 to 4,.8% for each day
of storage till 4 days. Asmdal (1952) Dzilinski (1958)
end Pryer gt al.(1958) have reported similar findings.

‘Sehmidt and Kyoll (1953) noted an increase in
thg retention of fertilising capacity of mWull semen from
Se6 days to Te8 days in ega-yolk- citrate diluent when the
storage temperature was increaaed Prom 4-6% to 15 e,
Rottensten (19537II) found that conception rates averaged
52.4% for the fresh semen =nd 50.5% for a day old semen,

Bhattacharya and Prabm (1953) reported no
apparent decrease in fertility rate with 76 hours old semen.

‘Prabm ef 21.(1953) studied the fertility of bull
cemen for 10 days at 4°c. On the resulfs obtained they
postulated that 30-407% fertility can be expected from a
10 day old semen sample,

It 4s kmown that highest fertility resulte are
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‘obtained if the semen is used on the date of collection
and there is a little decline(3%) in the fortility within
30 hours of eollection ( Melrose 1952 b ), Willett (1953),
Heweaton (1955), Rettensten and Andersen (1956), but
results obtained by Roussel (1954) reveal a decrease of
5% in fortility for every 24 hours of semen preservation.

Jaiskowsky and Romanink (1957) studied 3 methods
of semen preservation in themosflask at room temperature
(20-3000) They reported that the storage of semen in
emall test-tubes within the themmosflask, wrapped in
damp cotton and surrounded by ice gave the best results.
The temperature of semen remained helow 5%¢ for 24-.120 hrs
and over 50% motility was maintained for 144 hours.

- De=Gr00t and Bekedam (1957) found slightly lower
conception rate from older semen than 1st day semen,
Storage time had no simificant effect on fertility of
the diluted memen preserved for 4 days.

¢ Sakala and Turcer (1957) found that with bull
semen diluted in egz-yolk citrate when used for
insemination for 4 successive days after collection, the
conception rate was found to be higher with the insemi.
nations made on second day than on the first day and
then it prosressively declined,

Morozov et al. (1961) studied the quality of
sémen samples kept at ooc. They found that the



-2

temperature of the diluted semen in a container kept |
directly in the ice reached 0°¢ within 25 mimdtes whereas
that of the sample wrepped in cotton-wool was at 1,2°¢ in
2 hours, The conception rate from the first eample

after 3 days of storage was 71.5% and from the wrapped
one stored for 3,4 or 5 days conception vrate was 87,9,
87.5 and 50,0% respectively,

/ Baxens (1965) gt the following results for
motility and percentage of live spematozoa at different

hours of preservation of Hariana semen in egg-yolk citrate.

Hour of preservation Motility Percentage live

EpermatoZoa
0 87.0 £ 1.1  89.0 + 1,2
72 76.5 ¢ 1.3 82,9 + 1.9
102 | 67.0 + 2.0 TTb 5 2.7

+Shamma et al. (1962) preserved Hariane and Murrah semen
at 5-7°o in referigerator in wvarious diluents. The total
time taken for intial motility to come to zerw wnas |
reckoned as estimated of full life of spemmatozoa, They
observed following results on egg-yolk citrate diluent

in different seasons.

Average 1ife of spemm in days

geason Hariens bull gemen Murreh bull semen
Spring 7.6+ 1,6 4.8+ 1.1

(Peb - April)

Summer 8.7 + 1.7 4.9 . 1.1

(May- July)
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Seapon ; 8 i K em Mg‘ rrah bﬁl}, gmon
Autumn 8.1 ¢ 1.8 6.1 & 1.4
(Aug-Sept) ' ign :

Vinter 8.9 ¢ 2,0 6.7 &+ 1.6
(Fov-Jan)

“Rao (1965) noted 3.43 to 10.71% loss in live
spermatoza up to a preservation period of 120 hours.
He reported average progressive motility in fresh semen
to be 81,66 + 4,59%, He further reported that 70% motiliky
wag naintained up to 48 hours and at the end of 120 hours
it was 49.23%%., He obmerved & gradual but sigmificant
decline in the percantaga of motile spematozoa,

BUFPALO BULL s

Shrivagtava and Prabhm (1956) compared the
keeping quality of mffalo semen in 6 diluents and noted
that kampsehmit's glucose- sodium— bicarbonate~egg yolk
diluent (1951, 1953 b ) with gulphanilamide gave the
best results for a period of one week. They rerorted 32.67‘

live spermatozoa at the end of preservation for one week,

Gokhale (1958) observed that the average
smurvival time for buffalo spermatozoa in egg-yolk
soddum citrate glucose diluent was 180.04 hours,

Mahajan (1960) noted & 15% decline in the
motility after 72 hours of preservation,

Mahajan and Shamma (1960) recommended 205
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egg yolk to be used in sodium bicarbonate-Flucose
diluent as they 4id not find any special advantage on
preservation quali!;y by adding higher levels of egz-yolk.
They found sodium bicarbonate glucose and egg-yolk
dilutor to be superior to commonly used semen diluents
ie ega-yolk phosphate, yolk eitrate, yolk-boiled milk
and yolk-glycine dilutors. They observed that dn 1310
dilution, the spermatosoa survived for 16 days and after
10 days of storage time 22% of the spermatozoa were

found to be alive, They concluded that Wuffalo semen

could he preserved for J-4 days in in Egg-yolk bicarhonate
diluent with desired motility rating.

Toma¥ and Desal (1961) found that the diluent
containing whole egg-glucose fructose maintained 60%
motility of mffalo-semen for 4.9 & 0.215 days and whole
life for 27.95.-3_ 0.809 days. These workers in another
study in the same year observed that buffalo-semen kept

- in referigerator maintained +44 motility for 6,15 days

in eggz yolk glucose fructose- sodium hicarbonate diluemt
and the average spemm life was 23.2 days., The egg yolk-
glucose~ fructose- sodium eitrate and Potassium- carborate
diluent maintained +44 motility for 7 days, the average
sperm life wans rvecorded to be 23.85 days in this diluent,

Saxena (1965) obtained following results for
percentage c¢f motility and live spermmatozoa of Murrah semen

at various hours of preservation,
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Hours of Average motile  Average % of live
nreservation spematozoa % gpematozon
0 hr, 86.0 + 1,0 88,3 ¢ 1,2
72 hr, 79.2 &, 1.9 80.9 ¢, 2,2
120 hour 68.8 + 1.7 76.4 + 2.3

Between bull differences were sisnificant at
1% and 5% levels of probability.

Kumar (1965) compared the efficacy of 5 groups
of diluents on their capacity of preserving semen 144 hours
at 3 + 1°o. These include, Bgg-yolk glucose sodibicarb,
‘Bgg-yolk-citrate, Skim-milk series, tomato juice series
and coconut-milk series., He found that the walues of
motility snd percentage of live spermmatozoa were higher

in egg-yolk glucose sodibicardb diluent,

Kouser (1965) reported the following results on
preserving semen at different hours in ege-yolk. sodium
biocarhonate diluent in referigerator at 3+1%c,

Hour of preservation  Motility % Percentage of dead
spematozoa,

0 ++4+,81 & 0,01 18:0.1

24 +++,62 4 0,08 27 4 0.1
48 +44 .34 & 0.06 35 ¢ 0.2
72 44,85 4 0,16 42 ¢ 0.2

-

96 ++,23 & .20 56 4+ 0.2
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11) SEASONAL, VARYATION IN QUALITY OF SEVEN

O¥ BULL

'In U,8,a,, Erb et al.(1940) reported that the
month of May had the highest conception mate (73.4%) in
contrast to Aumust (58,2%) having the lowest,

Brb et al, (1942) further recorded sigificant
seasonal differences in the semen qualitys semen wag found
to be superior in quality :ln spring and inferior in summer,
They concluded that thie difference in quality was due to
the factors characterising seasons je, light, relative
lumidity end gemeral obscure factors. In their opinion,
atmospheric temperature was mostly responesible for the
change in gemen quality.

Phillips gt al.(1943) obtained highest nercentage
of fertile services in the April (59.6%) and lowest in

August (40.8!‘) °

Swvanson g% al.(1944) revealed that the motility
and useful viability of tull spermatozoa was lower in winter
than in summer and spring, They concluded that the seasonal
effact was mainly due to the effect of sezsonal weather
on the physical well heing of the hll,

inderson (1945) and Mercier (1946) claimed that
temperature variation had less effect on spermmatogenenesis,
- In their view spematogeneses was largely affected by

the hours of day light to which the animal was exposed,
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Mukherji and Bhattacharya (1947)studied the
seaponal effects on seminal characters of kumauni hlls
and observed that the semen produced in the spring was

superior to that of summer,

Hudopisk (1948) found that the spem vaibility
was best maintained at 3°e, below this, the survival of
supermatozoa decreased and after raising the temperature,
sperm motility increased resulting in decreased duration
of viability, Jomston and Branton (1953) observed marked
geasonal differences in semen quality, but no correspond-
ing sig:ificance in non return conception rates could

be found,

Results obtained by the work of Casady et al.
(1953), revealed that high ambient temperature resulted
in decreaged initial motility, average sperm concentri.
tion and total spemm count, A gradu_al recovery was noted
when the temperature was lowered, High temperature
resulted in increased bHlood temperature, a factor known

to cause reduction in semen quality.

'Burgess (1953) @0t no monthly or seasonal
variation in the conception rates.,

Prabm and Bhattacharya (1953) etudied 9734
ingiminations between 1946 to 1948 from 20 mlls, ab

Caloutta, Patna &nd Bangalore artificial insemination
tHoat a
centres, They observedrsigtifiaant difference in
egjsled :
conception rate Abatwecm one artificial insemination
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centre s . “vom another, No simificant

difference htheen monthas was found,

<Schindler (1954) recorded lowest conception rate
in the month of September accompanied by the lowaét

spematozoal concemtration snd survival rates,

Singh et al (1958) ohgerved that from March to
July 2 maximum number (68.5%) of Hariana bulls are
samally active, This number goes below (52,5%) in the
month of August with the increase in Mmmidity and flies,
Septemher to January is the worst period, so far as the
- ability of donating semen is concemed., When only 52,6%

of the lulls are sexually active,

The
/ Results obtained by Browm (1959) revealdadverse

effect of temperature on semen quality., Significant
portion of variation was contribtuted by bulls, months
and year on semen quality, Semen quality was better from
December to April and po.or in July=- October,

Patric et al.(1959) subjected bulls to varying
conditions of atmospheric temperature and humidity and
found no chenge in semen production and fertility.

Bagirov (1960) noted inhibition of 1libido and
ejaculation in buffalo-~ bull and a great reduction in
these two attrites in cow~ bulls, when exposed to a
temperature of 450- 50°c. Sulmommal temperature wal found

to have no effect on semen characters,
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"Iodagali (1962) recorded highly simifioant
seasonal variation in seminal characters of khillar
breed of cattle, Semen was the best in cold, followed
by wet and summer seasons,

{

Shamma and Saha (1962) could not find any
seasonal effect on the semen ality of Hariana buils,

Kelly and Hurst (1963) using deep frozen semen,
recorded higher number of successfu) inseminations
(47.1%) in cooler conditions than those having hish
environmental temperature (30.1%). They obtained hishest
conception rates in April and October and lowest from
June to September,

Horie and Ishikura (1964) showed that bull
gemen was of best quality in spring and poorest in late

sammer,.

uuaq}mﬂgss) observed that hisch envivonmental

temperature was associated with reduced ejaculate, whereas

low temperature adversely affected motility, PH,
viability and spemm concentration, Highest fertility was
recorded in autumn and spring ( temperature rncre 12,2-
34% ).

Tripathi (1965) found no seasonal variation in
initial motility of Hariana and Murrah-ull's sgemen,

RUPPALO- BULL SEMEN:

Kaleff (1942) reported geagonal variation in
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semen quality, He explained that seasonal variation in
uffalo-semen is due to the Pact that Buffale is

sensitive to extremes of cold snd heat,

Resulte obtained by Malkani (1954) and Kushwaha
et.2l.(1955) suggestathat the semen quality of Murrah and
Surati Wmffaloes in Tndia is optimal in spring, Kushwaha
et 81.(1955) recorded simificant seasonal variation in
the initial motility of buffalo semen. They slso ohserved
that Murrah tuffalo failed to retain the quality of semen
at a high level during winter though Malkeni (1954) did
not find very marked degradation of semen quality of winter,

Singh et 2l1.(1958) pointed out that 89,3% of the
uffalo- bulls viire very active from August to Pehruary
g0 far as the capacity of donating semen is concerned,
During March the peak starts declining as 71.4% of the
tlls function properly. The period of April to June vas
the worst as only 47.3% of the tulls workaproperly,
After the ,.on‘set of rains in July mulls start.getting

better and 61,.6% of tullswere vigorous semen-donators,

Dhavampal (1961) reported mean survival of
usable semen to he 1 day from November to February
aminagt 2,35 days for the rest of the period, He noted
that maximum temperature, relative lumidity and rainfall
had no appreciable effect on espem survival, A rise in
mininum temperature from 11,2 ¢, o 13,8°¢. increased
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the storage period of usable semen having more than 50%
motile spermatozoa from 1 day to 3.29 days.

Sharma et a8l.(1962) found simmificant seasonal
difference in the average full 1ife of spermatozoa in the
gemen samples collected from Murrah buffalo hulls,

Sen upta et al. (1963) reported that the semen
of muffalo was best during spring and worst during summer,

T¢ improved considerably with the onset of rainy season.

Mishra et 2l.(1965) observed that heat-stress
resulted in the loss of libido and production of very

poor quality of semen in summer. This deleterious effect

was of témporary nature and hoth the attritutes improved
in autumn and spring,
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(I1I) TRANSPORT OF SEMEN

Milovanov (1932) reported that memen should
not travel a distance which takes more than two hours
journey and not more than 6 hours should lapse between
collection and insemination,

In Bngland, (bwa' have heen sucecessfully
impregnated with the semen sent from Denmark by air
(Bdwards, ¥Yalton and Sdehengn, 19038).

Iambert and Wekenzie (1940) reported successful
ingeminations with semen lifted fyrom Beltsville,

Varyland ¢o Pivan in the provinee of Buenos Aires with
a total time loes of seven days hetween collection and

ingemination.

Smimov-ugerjumov (1940) recorded a reduction
in the spematozoal sectivity when undiluted semen
samples travelled for a distance up to 0.6 to 5.9 miles
in themosflask at 15 to 20°¢.

Hronopulo (1940) noted that transport distance
of 10 km. and 11 to 34 km, had no marked effect for the
semen stored for 4 hours on its fertility rate(48 and
46~ % respectively), But a distance over 35 km.reduced
the fertilising capacity to 29,57,

Ayyar (1944) reported that hand-shaking of a
senen sample during the traneport killed the

spermatozoa .,
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Hexman et 81.(1944) found that the capacity
of the gemen to withstand storage was one of the limiting
factors for the success of its long distance shipping,
and semen from 40% of the sfres studied at Missauri
station, was found unfit for transport, though otherwise -
found suitable 4f utilised within 6-20 hours, Semen
having less than 20.45% progresively motile spemmatozoa
rvesulted in only 43% conception after transhipment,

Prince and Almquist (1948) studied the effect
of neo_mioal agitation on the livability of spematosoa.
They found that this effect was maximum on the semen
gample kept in quarter filled test-tubes and decreased
ag the amount of semen increased in the test tubes i.e,
half filled, three quarter filled and completely full
test tubes, Livability was found to decrease with the
increase in agitstion lemgth.

TABLE No, 2:1

S8howing the effect of mechanical agitation on
the livability of bull spemmatozoa (Prince gt al.1948)

Pilled

length Percentage of motile spematozoal
of Agitation 15 ejaculates after storage at 5%c for
Tours Before A4days Bdays 12days 1hdays 20days
storage

0 . 63 49 43 32 17 5

6 63 52 42 31 16 7

12 63 50 41 29 16 7

24 63 51 42 N 15 5

%ntds °
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Pullness Length Percentage of motile spematozoa
of tubes of Agitation (15 ejaqualate, after storage at 5°¢c for

“fours Defore Addays Bdays 12days 1bdays 20days

stp_rage
3/4 0 63 51 29 28 1
filled | ' 4 ¢
63 47 32 23 3
12 63 43 31 16 3
24 63 41 27 12 6 1
$+ £filled O A3 51 - 42 26 13 3
A 63 41 29 19 6 1
12 63 38 27 13 0
24 63 36 19 11 1
4 filled © A3 49 26 15 5
63 o 9 3 0
12 65 31 21 11 3 1
24 63 27 10 5 2 1

Letard et al.(1949) reported that when diluted
gemen in incompletely Tilled tubes was put to artifiecial
agitation for 4.5 hours the spematozoal motility was
inereased, and the motility was not appreciably affected
when the tubes were completely filled with diluted
gemen and hermatically sealed even after 5 hours

| agitation, But when the undiluted semen was put to
300-400 agitations per minute in { or 4+ filled tubes a
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reduction of 10% in the motility was recorded in } hour
and complete ceasation after 1 hour,

In Ttaly, successful inseminations have heen
made from semen lifted fyom North and South Ameriea
(Bonadonna 1949), The same author, (1951) observed no
effect of tremsport and storage time up to 48 houra, on
the fertility of semen, He found no relation hetween
fertility, periocd of insemination and time of insemination.

Aslanjan (1952) found ne change in ram semen
after being transported by aeroplane, motor ear or eyecle, -
end sulmitted to various degrees of vibration and varic;ua
altitudes for 5 hrs - 5 days.

In Tndja, successful inseminations have beén
made with Tariana gemen gent either way between Izatnagar
-and Calcutta, In addition, over 250 inseminations have
been performed at Cochin, Emalkulam snd Colombo from semen
transporated by air from Sindhi tulle kept at Tndian
Veterinary Research Institute, Izatnapar(Pradm et al.1953).

Adler (1960) reported hisher eonception rate
with the semen transported in large glaps visls in

comparison to that of small ones.

Lysak (1965), studied the effect of jerking and
shaking on the semen uality in relation to road surface
and type of transport and reported that the semen samples
being transported or subjected to conditions simulating
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those during tramsport, spem motility was gfeater after
transport over 223 km, by automohile than by motor eyele,
In each case motility was greater in § filled than in 4
filled flasks. Sperm eurvival was greater after shaking
for 6=12 hrs than after subjection to vibration for

6«12 hours and therefore greater after transport over

a smooth road in a vehicle fitted with shock 8bsorbers

than over a rough road over a motar cyole,
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MATBRIALS AND METHODS

In the present study, six Murrah and sixz
Therparkar bulls, maintained at semen bank, Patna were
uged. The exact age of the bulls could not he known,
Bulle of both species were approximately of the same
age group. 15 1lbs of hay was provided per animal per
dny. The animals were fed 6 1bs of concentrate -mixture
daily. The composition of the concentrate mixture was

ag follows @

Groundnut cake- - 2 1bs
Wheat bran - 21bs
Crushed maize - 21ba
Common salt - 102
Mineral mixture - 1oz

The experiment was conducted in two easoné -
viz summer and miny, The summer trial lasted from
VMey to June and rainy from July to Magust. Two
collections were taken from a bull in a week, Two
eollections from each hull were obtained in each season
tms, altogether 24 collections from cow tulls were studied.
9 ocollection in each season from 6 Murrah muffalo-mulls
were obtained, tms a total of 18 collection from
buffalo- Mlls were taken. Due to adverse weather lesser

number of collection could be available from

ffalo-hulls,

Before proceeding for experimental observations,
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the techniques to be followed for evaluation of semen
quality were standardised, An ansestmus cow and a mffalo
acted as dummies for collection of semen fyvom Mulls and
wffalo~- Mlls respectively. For each bull geparate
AV, wvas used, The temperature of A,V, for btulls was

ond Lstirena yo- -.-50“ fov Dnftroto- banth -
maintained hetween 50-55 o. After ellection the neat
gemen was immediately emmine& for notility and then

Ailnted,

 Bgg yolke eitrate (Salisiury et al.1941) and

Bgg yolk - Sodium bicarbonate- glucose (Kampschmidt et al.
1951 and 1953‘! are the dilutors used for diluting the
all énd buffalo-semen respectively for artificial
ingenination in Bihar., These two diluente were used in
the present study for diluting tull and ffalo-semen
respectively. The citrate Wuffer for hull semen
congisted of

Qrystalline Sodium citrate - 2.94 ame

Distilled water - 100 ecc
™wo parts of this mffer was well mixed with one part of
egg-yolk to constitute the diluent, Tde each 100 co of
the ailutor, tims prepared, (a) 1 lakh units of
Penieillin 0 Sodinm and () 100 mg of Streptomyein-
gulphate were added, Semen was diluted at the rate of
t: 25,
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Buffalo semen dilutor was pm.;aarod ag follown:

(a) Sodium bicarbonate - 1.3 gms
Glass distilled v;-;tar - 100 ce.

{b) Glucose anhydrous - 5 ms
Sulphanilamide powder - 0.3 ams
Glass distilled water - 100 cc

One part of (2) was mixzed with 4 parts of (b) to
constitute th@ hz'ffe:"‘. One part of this muffer ws
mixed with 2 parts of egg yolk to make the dilutor.

To each 100 co of this dilutor (1 ) Pencillin 6 Sodium
1 lakh units and (41) 9treptomyecin sulphate 100 mems
.were added, Dilution of semen was at the rate of 1315,

4 smaller tubes measuring 4"x}" were taken,
Bach was wrepped in cotton and with a label bearinz
Wll no, collection time, dilution rate =nd mode of
transport ie., joep, train cycle or contwl, Bach of
these 4 tubes was inserted in an outer tube mezsuring
4" x 3/4", Now 2 ee. of diluted Wull or Wuffalo-sehen
from a collection was taken in each of the inner tubes,
The imner tubes were finally corked, Hach tube, less
then 4 filled with diluted semen was kept in themmosflask.
Themosaflasks were of 1350 cc. capacity and approximately
filled with ice and marked for the mode of tmnaport.'
Out of these 4 flasks,
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One was brought in the lahoratory and
immediately examined for motility snd percentage of
live spematozoa. This constituted the gbntml.

One themosflask travelled a distance of
82 miles by jeep (treatment no ¢t 1 ). The road was
pitched tut in poor condition and full of jerking,
The jeep was of willy make and in 0ld condition it had
already covered a distance of 6,00,000 kilometers,
The average speed of the jeep was 40 km per hour,

Another themmoaflask containing the semen
travelled a distance of 38 miles by a passenger train
{ treatment no.2), The speed of the train is around
35 miles per hour,

The fourth themosflask travelled a distance
of 18 miles by an 0ld cycle. The road though, pucea
was full of ditches and bumps resulting in considerable
jerking,

Three samples that travelled by jeep, train
and cycle were brought back in the laboratory after
12 hours of dispatch, The temperature of semen in
themoaflask was 3 + 1°¢. The evaluation of these
samples was made along with the control for the gquality

 of semen, Subsequent evalutions were made after every

12th hour till 96th hour ( ie. 12th, 24th, 36th, 48th,
60th, 72 nd, 84th and 96th hour),
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g0, from each sub-sample ( travelled by a particular
mode) from a collection 9 o¥servations were taken,
RBach sample was put to the following two tests for

rurpose of semen evaluation @

(1) Bstimation of live spematozoa (in percentage)
(2) Motility of the spemmatozoa,

B t A4 e

Preparation of gtain

Josin-Nigrosin stain as advoeated by Swanson
et al.(1951) was used, It was prepared as follows @

Bosin ( wmter soluble ) - 1o
Nigrosin ( BOE:) . - 5 oms

Sodium eitrate di-kydrate 3 amej volume was
nade 100 cc by adding distilled water. This solution
wae kept on water bath for 30 minutes and filtered after

cooling.

4 deg ¢

On a grease free slide a small drop of diluted
semén and a large drop of stain was put leavins one inch
gpace from one end so that the ratio hetween the semen
and the stain was either 131 or 132 ( Swanson gt al.1951).
The semen and thb stain droplets were well mixed by
gently blowing air through a pipette, A second clean
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sldde was immediately put on this, leaving the spnce
uncovered by the stain, A soft cloi:h vas applied at the
edpes of the slides by applying a gentle pressure on the
slide so as to remove excess of stain. The two slides
wvere separated quickly by using sliding sction. Bxposure
of semen to stain on an average wae 1 toim:hmtes.

Slides were marked with grease pencil for mll nupber,
mode of transport ( control, jeep, train, eycle ) and
hour of examination., The amears were air-dried and
examined under o4l immersion, Live spematozoa did not
take stain and were colourless. The hack ground was violet
with dend spermatozoa taking red stain( Micro photograph
no, ! ). Those taking partial stain anteriorly or
rosteriorly were taken as deai, as majority of the

workers were of the view that partislly stained spermato-
7pa were on the way to death. Percentage of live spematow
ma were detemmined by counting 300 spermatozoa per slide

on random basis.

Votility of spematozon

The percentage of spematozoan motility either
progressive or weak was detemined by haemocytometer
method ( Johm P, Lasley 1951 ) which is as follows:

Preparation of wuffer solutions @

To maintain the motility of the spematozoa,
during motility estimation same wuffer solution was
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prepared that was used in diluent :
Bull semen :

Crystalline sodium citrate dAi-hydrate 2,94 gms,
Glass distilled water .= 100 ce

ffalo- en S

(a) Sodium bicarbonate - 0.26 gms
Glags dietilled water - 20 cc

(b) Glucose anhydrous - & gns
Sulphanilamide powder - 0.24 gms
Glass distilled water - B0 ce

(2) was mixed with (b) to constitute the wmuffer. Buffer
solutions were freshly prenared and used, 01ld solutions

gave fluectuating results,

Procedure :

The tubes containing semen samples were taken
out of thmo_snaek and kept in a 500 cc. beaker ¢containi.
fig mterat mom terperature for 30 minutes. This was
done to bring the the -éemen at room temperature. 9imilar.
1y, wffer mlutibns vere alsa hrousht at room tempera-
ture befoye u=2.A few drops of semen were taken in a clean
wnt oh Aage. From this, it was sucked up to 0,5 mark '
of RBC, diluting pipette, This semen was diluted
200 times by audcing the respective buffer solution
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up to 101 mark, The contents of the pipette were
thoroughly mixed by rotation, A few drops were discar-
ded and then a drop was placed on the previously focussed
counting chamber of hmemocytometer in hish power (40 x
objective) . The number of non-motile and weskly motile
spematozoa in all the 25 large squares was counted
and recorded, Ail the spematozoa that. showed movement
but not in straisght line ( & characteristic for
progressively motile spemmatoroa ) were recorded as
weakly motile, Tn buffalo semen specially, a number of
spematozoa were found moving in circles, Those

having slow moMement in emaller clvcle were recorded
ag weak motile. Reverse movement of spematoroa ie,
tail ahead and head hehind was also recorded, Apart
from these, following categories of non-motile
spematozoa were seen which include (1 ) head statie
and oseillating tail (11) tail static and osecillating
head (411) head constanily moving in ecircle with tail
in the centre (iv) tail moving in a circle and head

in the centre,

The counting chamber was then placed in the
freezing chamber of a referigerator. After the diluted
suspension of the spemstozoa under coverslip had
frozen, the counting chamber was taken out of the
referigerator and kept at room temperature . (ne to
one and half hours time was allowed to keep the
countingz chamber in the referigerator since it was
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found to be convenient. Tneressed time resulted in
the accumulation of undue amount of water over and
under the oovmiip which made the resulte to
fluctuate considerably. After the frozen suspension
had melted, the tota)l number of spermatorzos in the
g:me 25 big scquares was counted and recorded., This
number included the numhers of weak and progressively

motile spematormoa.

The percentages:of weakly motile, progressively
motile end total motile spemmatozon were caleulated

ag follows ¢

= Percent weakly motile spematozoa.

The percentage of progressively motile
spemmatozoa was calculated by subtracting the
percentages of non-motile and weekly motile spermatozoa
(A+ 3B ) from 100. Similarly, the percentage of
total motile spematozoa (weakly + progressively
motile) was determined by subtracting the percentage

of non-motile spematozoa from, 100,
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Muring the experimental period, a vecord of
maximum and minimum temperature of 'the room in which
the samples were kept was maintained, A record of
ambient temperature, humidity and total rain fall
wag obtained from the central Potato Research Tnstitute,
Phmlwarisarif, situated in the same locality.

In both the seasons alvogether 24 collections
were taken for bulls and 864 observations were made
for each of the three characters ie. total motility,
progressive motility and percentage of live spematozoa.
Similarly out of 18 collections from buffalo- bulls
648 observations were made Tor each of the characters
includingz percentage of i:lve spermatozoa, percentage
of total motile and percentage of active motile

spermatozoa,

These figures of observations (864 and 468 )
can be explained as follows 3

Semen from one collection ( ejamulate) was
divided into 4 equal samples ( control, Jeep, train
gnd oycle ). The sample in the thernos kept at room
temperature in the laboratory was used &s control which
also served as one of the modes., Hach sam.ple was
studied at 0, 12,24,36,48,60,72, 84 and 95 hours of
preservation, i:horeby giving 9 observation for each
character in each mode, Hince there were two collections
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from each bull in each seasons and there were 6 bulle
uged in this study, the total mumber of eollections
came to 12 in one season, This, gave 12 x 9 = 108
observations in one season for one mode, Jince there
were 24 collections in ai). in both the seasons,
(12 mllections in each season )the total number of
observetions in both the seasons became 216, this
wmeg the number of obge¥vations for one mode, Since
there were 4 modes, the total number of observations
| turned out to be 216 x 4 = £64. Therefore,for each
character in bhoth the seasons, for all the six bulls,
(__two collections fyvom ench bull in sach season) zave

Bh4 obgervations for bull semen,

The design of the study may be illustrated

as shown below @

X ny 3
ng
=" |
{
|
I_, Eo ,,.oo I x 12 (00116-
i - chions)
THBT | L | B4 x 2 ( seasons)
bllection R e D = B4 obserwa-
‘ : tions,
83
4

Vhere s; = Sample (1 to 4 )
ny = Observations (1 to 9 )
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8imiiarly, for buffalo- semen, the number of
observations would be as rcllqwa:

There were 6 buffalo-bulls and in each season
there were 9 collections ( each collection divided
in %o 4 eual sub-samples as in case of hull-gemen).
9 oveservations were taken fmm one sub-gample in respect
of each character ( & e. 36 ohservations for each
character from 2ll the 4 sub.semple of one chavacter ).
Thas, the total numher of observations in respect to
each chavacter under study wee 648 (9 enllections x 2
sensons X 36 obgervetions ), Number of observations
may easily be visualised from the following presentation
jndicating the experimental design.

X

i =
gt
}----“1' x9

( collections)
Collection x 2 (seasons )
= 648

( observations)

s sy = TS
D s e
B2e e ier LT

P L 5T et o, Pl patnl el S g, el el Yo Yl

b
|

Where 8y = Sample (1 to 4)

ng = Observation number({ 1 to 9 )



All the mean values obtained in percentage
for live spemmatosna, totsl motility and active motility
for hull and bhuffMlo bull-semen were transfermed by
84n T p transformation before analysis by usin
Feov e &2- ot Skalisheal M‘t’*‘;mfru‘ﬂ M'yf“- !"‘*3 ’k 'z'cfo vales,

Bliss-table ( Snedecor, 1957) nThe traneformed values
were subjected to analysis of variance ( Snedecor 1957).

After drawing the necessary conclupions the
observations were re-transfoxmed into percentnges for
presentat ion., In case, where mesn differences were
found aigx.ﬂ'iaént hy analysis of variance, they were
further tested by célmlating eritical aifference,
ageording to the fomula ziven below for knowing the

moles of specific variables.

Oritical difference = 9,E, of difference betweon
* two treatments means x t value
at 5% or 1% level of
simificant for error desrees
of freedom.,

8,8, of difference hetween two treatment mesns

2 X mean sum of mouares for

ermr

% \J NFumber of replications.
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Means, standard errors and ecvefficients of

variation  were caleulated by using the methods
suggested by Snedecor (1957).

In case of ™ull semen analysis of variance wae
done In a way that in addition to main factors like
seasons, bulls, modes, collection, and intervals ete.,
meaningful interactions among these factors were aleo
obtained, Variance analysis was made season-wise ag well
as on the obeervations of both the seasons combined,
Since seasons are usually known to affect semen quality,
it wae thought desirable to run this analysis season-wise
to study the effects of different factors without
confounding the results,

In the three modes of transport viz jeep.,. train,
and oycle the distance were no uniform and therefore,
it appeared necessary te test the effects of these modes
on eagh of the three characters studied. Since, these
three modes were found not to Alffess significantly
either in summer oi- in rainy any of these three
charactors except the total motility of muffalo~-semen,
it was taken to mean that although distunce was variable
for each mode, thie factor 4id not contritute to any real
effect on the quality of the semen on the basis of the
characters studied, except for the ftotal motility of
ffalo-semen, This led to the study of interactions

also.
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In the cage of cow- Wll semen, the number of

ohpervatiorns was larger as compared to bhat of
uffalo- Wllas.

In the case of Wiffalo~ Mll pemen, analysis
of varisnce was made firet on combined observations
( summar and rainy ) 4o see the effects of modes on
all the charactera. Yhen & aignificent effect of modes
wae ohserved on a particular character, a season-wise
analysis of variance was mac!é agsuming that a simifi..
cant effect season-wise would not de chserved,if the
semo 418 not exist on the ohservations combined for
both the seasons, Out of the three characters, a
significant offect of medes was observed only on the
percentage of total motile spermatozoa, and thereforve,

& pseason~ wise anglysis was made for this character,

Only three simple sets of analysis of variance
were made for mffzlo-mll semen viz between seasons,
between modes and between intervals, Interactions were
not studied, The snalysds were made character-wise on
the combined observations in hoth the seasens,

Tables, »° " 'ne . h and graphs have also
been used for the sake of comparison, interpretation
and drawing inTerences,



RESULTS AND DIFgOUSSION

Three seminal chawmacters ( proszressive
motility, total motility and percentaze of live
spematoma ) were studied in each of the four semen
samples ( control and those travelled by jeep, train
" snd cycle ) obtained from the same ejﬁmlate, at
12 -« hourly intervals ( from O to 96 hours ). All
these samples were preserved in separate themmosflask,
The distance travelled by the treatment sroup
congisting of jee, trein and cycle was 82,38 and
18 miles respectively. This is the arrangement by
which the diluted gsemen is transported to some of the
field- stations argund Patna- semen bhank, There is
no arrangement of transporting semen by different
‘modes to the same fialé-»atation under existing

conditions, and as such, variable distances for
different modes were taken. The percentaze of total
and progressively motile spemmatozoa was recorded

by the haemooytometer method ( Lasley, 1951),

Bosin- Nigroein staining method was used to detemmine
the percentage of live- spematozoa., The experiment
wap conducted in summer and rainy seasons with cow
and uffalo- hull semen and all the results were
grouped and discussed under sections I to IV,
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Cow and buffalo - bull semen in summer.
&

rainy sessons.
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OV ~ BULL SEvE

Alto gether 12 ejaculates from 6 Tharparkar
mills ( 2 ejaculates from each bull ) were collected
during each season for studying the three oﬁaraotere
vdz progressive motility, total motility and percentage
of live spematozoa at 12 hours interval from 0 to 96

hours under each mode of transport.

Average percentasze of progressively motile,
total motile and live spemmatozos in Wull semen for
control and treatment zroup under to sensons are
shown in table 4 3 1, The mean percentages are the
actual average values obtained,and not the tranaformed
ones { the number of observations for each character

under each mode was 108 ) .

TABLE 4 s 1
Tmﬁ g ’iz‘a;g_g
Progressive 10 ercentage I'rogressive Tota ergentage
motility motility live motility motility 1live
Control. 21.5 45,1 70.9 13.7 62.6 72.8
+.04 +.04 +.01 4,06 +.04 +.01
Jeep, 19.1 42,2 66,7 1.3 53.4 70.2
+.04 +.04 4,02 +.07 1,06 4.,01
Train 17.2 40.0 68,1 13.2 53.8 70.9
4.02 +.04 +.01 © 4,07 +.05 4..01
Cycle 15.5 8.2 67.0 3.1 50.9 69.6
+..05 +.05 +.02 +.07 4,05 +.01

Average 18.3 41.4 68,2 12.8 55.2 70.9
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Progressive motility @ From the above table (4 31)

it wuld appear that the percentage of progressively

motile spematorsa during summer season uder the

4 treatment gwoups ( control, jeep, train and eycle )

varied from 15,5 ¢ .05 ( cycle ) to 21.5 &+ .04

( control ),the average being 18.3. When analysis of

variance was made to find out if the different modes

affected the percentage of progressively motile spermé- ‘

tozoa differentially, ( teble 4 ¢ 3 ) 4t wme found

that they aiffered sigificantly, meaning thereby that

the effects of different modes on this character |

were significant at 5% level, In order to find out

the specific mean differences, & test of simificsnce

wag applied by calculating the " oritical difference”

valnéa at 5 % mnd 1% levels as detailed in table

4 1+ 20, This test indicated that the mean of the |

control group differed sisnificently with that of

train and eycle respectively. Other combinations were

found stastically non-sisnificant at 5% level.,

Total motility :

' . Total motility of tull spermatozoa

in summer varied from 38.2 ¢+ .05 ( cycle ) to 45.1 & .04

for the

( contrl ) with an average value of 41,4
four treatment groups ( table 4 s 1),
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Analysis of variance was conduched to £ind out the

effect of different modes on the total motility of
mill semen ( table 4 ¢+ 6 ), Yt was noted that no
simificant difference existed betweem Aifferent modes
at 5 % level,

Percentage of live spematozog ¢

Live sperm content of the Wll semen
for all the 4 treatment groups varied from 66,7 ¢+ .02
( Jeep ) to 70.9 + .01 ( control ) with o mid- value
of 68,2, Bffects of different treatments ( modes ) was
found to be significant at 5% level after conducting
analyeis of variance ( table 4 1 9 ), Test of oritiecal
difference was applied in order to detect the effects
of specific modes ( table 4 ¢ 20 ), It was found that
the mean of control differed hishly gigmificantly
( at 1% level ) with jeep., A simmificant Aifference
was also noted between control and oycle mesns,
Other treatment combinations had no sionificant effect

on this chamecter.

RAINY SRASON
Erogressive motility 3

Progressive motility of spematosoa in

rainy season varied from 11,3 & .07 ( jeep ) to 13,7 +.06

(contrl ) the average being 12.8 for the 4 modes of
tm‘port.
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The effect of various modes of transport was found to
be non- '-mmxmt ( table 4 s 12 ) meaning thafcby
that the effect of different modes on the variation
in the progressive motile spermutozoa Aid not exiet,

Total motility *

In the 4 modes studied in this experinent,
the renge of total motile spermatomna varied from
50.9 4. 05 ( oyole ) to 62.6 4+ .04 ( contwl ), the
averagze being 55.2 . Analysie of variance was yun to
find out the effect of dAifferent modes on this seminal
character, It was found that a highly sisnificant
difference oxisted between modes ( table 4 s 15 ) on the
total motility of the ll semen in the rainy season,
In order to find out the speecific significant effects
of modes, a test of significance was applied ( table
43 20), It.ma observed that the mean of the control
group differed highly simificantly ( at 1% level )
with that of jeep, train and eycle. The other mean
combinations were found to have none simificant effect,

Live spemm percentage ¢

The range of the live- spematoroa varied
from 69,6 4 .01 to 72, 8 & .01 with & meen value of
70,9 . After carrying out anelysis of variance test

( table 4 3 18 ) it was observed that different modes
had no significant effect on this character,
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Pollowing inferences could be drawn from table
4 2 1, vhile comparing all the characters in hoth
seasons for all modest

Progresnive motility ¢

Variation between treatments in summey in
this charmacter was significant whereas in rainy season
no simificant effect of modes could be observed,

On the vhole the average percentage of progressively
motile spemmatozos was higher in summer than in rainy
season in all the treatment groups, Perhaps thies may be
due to a greater range in enviromental variation in

sumner as compaired to rainy season,

Total motility ¢

Total motility percentage in all the groups

of rainy season was higher than the respective values

in summer in contrast to the progressive motility
percentage, Ix; sunmer no simifioant effect of modes was -
seen, but in rainy season, significant effect of all

the modes { jeep, train and cycle ) was evident from

the test of eritical difference ( table 4 3 20 ), It

may be due to higher percentage of progressively motile
spermatozoa in summer which resists the effects of modes,
Vhere as in mainy season, while the total motility is
higher, ‘the percentage of progressively motile spem is
lower,making the semen more vulnerable to the effects

of modes.
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Live spemmatomea *

A significant difference between modes
( control - jeep and control- ecycle ), wae noted in
gummer, but no significant effect of modes was observed
in reiny season. The average live spemm percentage
in rainy season was 70.9, the corresponding fimure
for summer beingz 68,2, The percentage of live
spematozoa appear to be more sensitive to the
environmental variasbles of summer as compaired to

those of rainy season,

BUFPALO . BULL SHMEN s

w

The average percentage of progressively
motile, total motile and live - spermatozoa in
buffalo- bull semen for control and treatment groups
under two seasons have been obtained in table
4 3 1B ( number of observations for each character

4n each season being 81 ).
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TABLE 43 1B

Treatmonts . Ra
Y0 EY6- “Tive  lProgre- 'ﬁfﬁ Tive
ssive motility sperme. ]| esive motility spematozoa
motility tozoa Imotility :
Control 2.1 35.1 66.0 19.7 42,2 68.6
+.04 +.04 .03 +.07 +£.05 +.03
Je 2.1 ’%5.2 63.3 15.8 36.6 65.8
= 4,08 £305 ' | 4,08 st o —dxbles 000
Train 22,7 34.8 63.8 18.0 42,0 66.8
+.04 +.04 +£.04 +.06 +.05 4.,.03
Cycle 20.6 29.9 63,1 13.8 J2.4 63,8
+.04 +.04 +.03 +.07 +.05 +.02
Averaze 22,4 35.7 64,0 16.8 38.3 62,2
SUMM ER
Progressive motility

appear that the Ipro gressive motility in tuffalo- ll

Prom the above table (4 ¢ 1 B ) 4t would

gemen in summer was on an average 22.4 percent:

the yange being 20,6 &, .04 to 23.1 & .04 in the 4

treatment groups.
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No significent difference on progressive motility
due to modes could bhe obgerved when an analysis of
variance test was vun ( table 4 3 29 ),

Totsa)l motility

In summer the total motility percentage
varied from 29,9 + ,04 ( cycle ) to 35.2 & ,03 ( jeep)
in the 4 treatment groupss the average being 33.7
( table 4 ¢+ 1 B ), Yhen analysis of variance wvas made
to find out if the different modes affected the
pereentage of total motile spematoroa differencially,
it was found that modes affected this character
simificantly ( table 4 ¢ 34 end 4 ¢ 35 ), meaning
thereby that the effects of different modes on thie
charact ey were significant, In order to find out the
specific mean differences, & test of uiyxiﬂegnce was
applied by ealeulating criticsl differences as
detailed in table 4 ¢ 42, It was observed that the
mean of the control group differed significantly
with that of eycle, Similarly highly simificant
A4fforences were observed between means of jeop =oycle
and train - cycle. Mean differences for other

combinations were found to be non- sigificant,

Live spemm percentage ®

Prom table 4:1 B it would appear that the
average live spem percentage in tuffalo semen in
summer was 64.0, the range varied from 63.1 & .03






¢51-

to 66,0 & ,05 in the 4 modes studied, No sigmificant
effect 0f modes could be seen on this charactor after

an analysis of variance test, ( table 4 ¢ 40 ),

RAINY SEASON

Progressive motility @

The percentage of progressively motile
spermatozoa varied from 15,8 &£ ,06 ( jeep ) to 19.7 .07
( eontrol ) with an average value of 16.8 ( ¢able
43 1B ), After analysis of variance test it was infereed
that modes had no effect on the progressive motility
of uffalo semen ( table 4 ¢ 29 ),

Total motility

# Total motile sperm percentage of tuffalo
semen varied from 32,4 4,05 to 42,2 + .05 in the 4 modes
with average of 38,3, After analysis of variance it
became evident that the modes affected the total motility
significantly ( table 4 334 ). Therefore a season- wise
analysis was made ( table 4:36 ). A test of critical
difference was done to see the specific mean differences
( table 4:42 ) for this season, It was found that in
this season, means of control and cycle,and train and

ecycle differed significantly.

Live spematozog *

Prom table 4 ¢ 1B , it would appear that

the percentage of live spemmatozoa during W geason
]



b 2=

under the four treatment groups ( modes ) i.e.
control, jeep, train and cycle varied from 63,8

+ 4,02 to 68,6 + .04, the average being 66,2,

Analysis of variance indicated no s.tgniﬁoant effect
of modes on the live- spemm content of uffalo- semen
( table 4 ¢ 40 ).

On the whole, following inferences could
be drawn from table 4 ¢ 1 B,

Brogressive motility ¢

No sismificant effect of modes was found
on progressive motility either in summer oy in vainy
season on Wuffalo- semen, The range varied from
20,6 4+ ,04 to 23.1 &, ,04 in summer,having an average
of 22,4%, The corresponding values in rainy season
were 13.8 +.03 to 19.7 + .07 and 16.8% respectively.

Total motility

Modes of transport affected total motility
in both the seasons ( summer snd rainy ). The average
percentage of total motile spematozoa in summer was
33,7, the vange varying from 29.9 & .04 to 35.2 ¢ .03,
Tn rainy season the corresponding values were 8.3
and 32.4 + ,05 to 42.2 4, .05 respectively,

Live eperm percentage *

Modes had no sigificant effect on the
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11vo!gpum content of semen in either season. The
average poi‘ccntago of live sperm in summer was 64 .0,
the range being 63.1 + 03 to 66.0 £.03. Rainy

seagon ha? pn an average 66.2% live spermatozoa

renging from 63,8 * 02 to 68.6:-040



ECT N. I

Comparision of cow and buffalo- bull

semen in summer and rainy seasons.



Progressive motility

The average percentage of progressively
motile spermatozoa in summer for cow bull semen ( out
of all the mpdes studied ) was 18.3 ; having a range
of 15,5 + .05 to 21.5 &+ .04 ( table 4 s+ 1 ). Corresponding
velues for buffelo- bull semen were 22.4 and 20.6 + .04
to 23.1 +.04 respectively ( table 4 :1 B). Control mean
for progressive motility differed significantly with that
of train and eycle in bull semen ( teble 4 3 20 ).
Modes were not found to differ significently from each
other in case of buffalo- semen ( table 4 : 29 Ve
Progressive motility of semen was significantly affected
by the hours of preservation in both the speciles. t<ti>'ivgy:g

Total motility : | ‘

Bull semen had, on an average ( for the
4 modes studied ) 41.4% total motile spermatoZoa,
+ .05 to 45,1 & .04 ( table 4 31 ).
Buffalo- semen, on the other hend had only 33,7% motile

varying from 38.2

spermatozoa verying from 29.9 + 404 to 35.2 .03
( table4 s 1 B ).,

Total mptility in buffalo- semen was
found to be affected by different- modes of transport
( table 4 s 34 and 4 ¢ 35 ).
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Control- mean differed significantly with that of eyele,
and significant mean differences were also noted between
Jeep and eycle and train and eycle ( table 4 : 42 ).

Mean differences for other combination were found to

be non- significent. The average percentage values for

the three characters under study for cow and buffalo- bull
semen at different hours of preservation, in thermosflasks
have been compared in both the seasons ( tables 4:44,

43 45 and 4 ¢ 46 ). Thus the total motility percentage

of bull semen at O hour in summer was 70.0 + ,24,

This came to 8.5 + .21 in rainy season. Thése values for
buffalo semen were 52.3+.15 and 63,0 + .47 respectively.
Similarly at 96 hour the average total motility percentage
in bull-semen was 19.8 + .28 and 3% 1 + .53 in summer
and rainy seasons respectively, For buffalo- bull semen

these values were 16,8 + .32 and 22.8 + .17 respectively.

For Bull semen the total motility
percentagé values at all the intervals of examination
( 0 to 96 hours ) were higher in rainy season then
the respective values for summer, In buffalo- bull semen
also, the values obtained in rainy season were higher
than the respective values of summer exeept at 72 and
84 hours. But no statistical test was applied to test
the difference in mean values. Total motility in bull-
semen was significantly affected by hours of preservations
( table 4 :+ 7 and 4 : 23 ),
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Total motility of buffalo- bull semen was affected

highly significantly by the hours of presefvation
( table 4 33 ).

Fercent live- spermatozos ¢

The average percentage of live spermatozZoa
in bull- semen was 68.2 in summer ( for the 4 modes)
range being 66.7 + .02 to M.9 + ,01 ( table4 : 1 ).
In case of buffalo- semen, the mean value obtained was
64.0 under the 4 modes and the range varied from 63.1 3 .03
to 66.0 £ .03 ( table 4 s 1 B),

In bull semen, the effects of modes on
the percentage of livo spermatozZoa were found significant
( table 4 : © ), and finally:it was noted from
table 4 : 20 that the contrpl mean differed significantly
from the jeep and cycle means. Ne zignificant difference
due to modes could be observed on the percentage of
live spermatozoa in summer in buffale- semen
( table 4 : 40 ), It may be that bull sperm are subject
to greater varietion under the transporting system
sfudiod as compared to the sperms of buffale- bulls.

Hours of storage had highly significant
effect on the percentage live spermatozoa ( table 4 :124).
In buffalo- semen also,highly significant difference was
observed in percent live spermatozoa due to the effect of
hours of preservation ( table 4 3 41 ),
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RAINY SEASON s

Erogressive motility :

The average percentag of progressively
motile spermatozoa in bull- semen in rainy season was
12,8 under the 4 modes studied. The range varied
from 11.3 * ,07 to 13.7 + .06 ( table4 5 1),
Buffalo- semen, had on sn average 16.8 % progressively
motile spermatozoa, the range being 15,8 + ,08 to
19,7 £ .07 ( table 4 s 1 B ),

Modes of transport had np effect on the
progressive motility of either bull or buffalc semen
( table 4 3 12 and 4 s 29 ).

Storage time 6:‘ hours of preservation
had highly significant effect on the progressive
motility of semen from both‘the specles ( t'ablo 4 34,
43 22and4: 28).

Total metility

The average total motility percentage in
rainy season in bull semen was 55.2% ( for the 4 modes
studied ), the range vaeried from 50.9 + .05 to 62.6 +.04
( table 4 3+ 1 ) . The corresponding values in buffalo
semen in rainy season were 38.3 and 32.4 + .05 to
42,2 + ,05 ( teble 4 s 1 B) . In bull semen, highly
significant differences existed between mpdes ( table

4 315 and 4 :23 ) on total motility and it was observed
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that the control group mean differed significantly
from those of fhe jeep, train =nd cycle ( table 4:20).
Total motility of buffalo semen was also affected
significantly by modes ( table 4 : 34 and 4 5 36 ),
end a significant difference was noted between the
means of control and eycle and t‘ra:ln and ecyvele

( table 4 : 42 ), The effect of hours of proéewation
was highly significent on the total motility of bull-
semen ( table 4 : 7 and 4 5 23 ). Total motility of
buffalo- semen was also highly significently affected
by the hours of preservation ( table 4 : 33 ).‘

Live spermatozog ¢

In bull semen, the average percentage
of live spermatozoa in rainy season was 7.9 with

range varying from 69.6 + .01 to 72.8 + ,01 ( table

4: 1), In buffalo semen the average percentage of
live spermntezoﬁ was 66,2, the range varied from
63.8 + .02 to 68,6 + ,04 ( table 4 1 1 B ), Modes

hed no significant effect on the live sperm percenfage
of bull semen ( table 4 : 18 )., Live speram percengage
of buffelo- semen waes also not significently affected

by the modes used ( 4 : 40 ).

Hours of preservation had highly significa-
nt effect on the total motility of cow and buffalo- bull
semen ( table 4 : 19 , 4 s 24 and 4 3 41 ),



=50

It was clear from tables 4 ; 22,
43:23,4124,4127 43 32and4 s 39 that
there was significant seascnal veriation in all the
characters studied that 1is progressive motility,
total motility and percentage of live spermatoZoa
in the semen of both the species .



S ECTION - III

Role of specifiec variables aznd their
meaningful interactions.



TABLB-&:Q

Showing the means, standard errors and eoefficients of
variation for progressive motile spematozoa of different

Samples at different hours of preservation in summer
for wull-semen,

« 2,8 6.5 8.5 37 9.2 13,9 986 15,8 6.0

R -t wdag -

Jeep ¥ B4.9 26.1 22,6 18.4 18.9 12,0 16,0 10.2 4.4
3B, 06 .26 07 0,10 ,09 .07 012  O8 0,08
W. 208 2902 11.2 1717 15.3 ‘8.6 2301 11'0 21‘1

Train x 54.9 27.5 25.1  14.3 8.7 8.9 14,7 8.0 6.8
98, .06 .13 .04 4 13 0,16 .06 .19 0.05

OV, 2,8 13.9 4.3 20.4 84,5 49.5 13.5 63.2 23.8

Oyole ¥ 54,9 25.3 25.0  15.3 10.7 9,4 9.5 4.5 3.3
88, ,06 +14 0,19 208 « 11 0,11 .QS ?_12 «05
Ov. 2.8 16.8 13.7 7.6 3.29 37.3 16.7 68,3 45.3

ne 12



TABLE 4t 3

Analysis of variance showing the affects of modes
on progressive motility of tull semen in summer,

Sources of variation D,P. 8,8. M.8. P,
BOMCA MO(!QBQ 3 1 161 ® 14 38" 004 2085‘
Within modes, . 428 58080.67 135.70

Total 431 59241,8%

%~ Bignificant at 5% level,

2&;{&]} @: 4

Anslysis of variance showing the effects of hours
of preservation on progreah.’we motility of bull semen

in rainy season,

urces of atio D>, 2,8,  M.8, P,
Between hours 8 42305.91 5288,24 132,10 *#
Within hours 423 16955,90 40,03

Total 431 59241,.81

*2 . Sigmificant at 1% level of probability.



TABLE 4 3 §

Showing the means, standard errors, and coefficients
of veriation for percentage of total motile spermato zoa
of different samples at different hours of preservation

in the summer season for Will-semen.

'!gﬁﬂth Egr of Ergsgw&t;_ggsl e
12 hr, 2 6 hr Q_hrﬁ !}r'IZhrghrgﬁhr

Gontrol x T0.0 50.8 49.2 52,0 56.0 38.6 38.9 32.1 19.8
33. 002‘ OQ 1.0 .08 .19 .13 .15 .23 .05 .28
o/, 8.7 5.6 4.9 10.7 9.2 1.5 17.0 21.2 41.0

8RB, <24 « 11 12 «15 19 <14 + 15 11 28
oV, 8.7 L, 7% 4 T.2 10.0 11.4 13.0 13.7 11.7 37.5

70.0 S50.7 89.7 41.7 38,8 29.3 33.1 28.6 20,2
8B, .24 .13 o7 .15 13 10 21 22 2
oV, 8.7 7.2 4.0 11.4 10,1 10.5 19.7 23.2 31.4

Hi

Train

Oyele X 70.0 48.0 52.0 41.4 37.53 32.0 31.1 19.1 17.8
S8, .24 .12 19 .15 22 .28 .19 0,12 12,9
av, 8.7 7.2 0.% 10.4 17.5 25.9 19.1 19.8 27,5

n = 12



TABLE 43 6

Analysis of varience showing the effects of modes
on total motility of Wull semen in summer season,

Sourges of variation  D,P. 83. WM.8, B

Between modes 3 946.37 3515.45 2,26
Witnin modes 428 5962%.16 139,31 N.s,
Total 431 60573.43

N,8, = Nonesimificant.

TABLR 4 2 7

Analysis of variance showing the effects of hours
of preservation on total motility of bull semen

in summer,

Sourges of variation DR.F, 8.8, M8, P2

Between hours 8 31052,36 3881.54 55,61 #»
Vithin hours 423 29521.17 69,79
Total 431 60573.53

®* = Significant at 1% level,



TABLE 4 : 8

Showing the average®; standard errors, and coefficients
of veriation for the percentage of live spematozoa in
control and treatment groups, in Wull semen preserved in

summer,

“Treatments, Tour of preservations

Wr 12hr 24 hr 36 hr 48 hr 60 hr 72 hr 85 hr 96 hr

Contmol X 85.5 81.4 77.1 75.0 69.4 66.9 62,9 59.7 58,0
sgo 001‘ l01 .01 .0‘ ¢°3 .02 .02 .02 .02

Vs 426 33 4,7 o7 .92 .68 .89 ,96 ,92

Jeep X 85,3 T1.7 T3.0 71.0 63.6 61,8 58.8 54,9 52.3
28, ,01 08 «02 01 .02 .02 .02 02 ,02

V. <26 2.4 ST  e42 «79 .68 82 LT3 1.1

Train X 85.3 8.0 73.5 70.4 65.6 63.6 61.3 57.2 54.2
sBE, .01 ,0% .02 .01 .02 .02 02 ,02 05
OV, 26 .38 «57 A4 .86 .86 1.9 %Y 2.4

Cyele:' X ©5.3 78.4 72,7 70.5 65,3 62.5 58.8 54,9 51.0
33. .01 .02 .02 '02 .0_3 005 .02_ '01 .03
cva .26 .51 .73 .62 1-6 101 !96 054 1.9

n= 12



SADLE 8. 2.9,

Anslysis of variance showing the effect ®f modes on
the percentage of live spermatoses of bhull semen

in summeor,

Sourees of wariation DB 8.8, B B

Retween modes 3 441,.1% 147,07 Je18 ®
Vithin modes 428 19755.45 46.19
Total : 431 20176.54

* 54mificant et S level.

TARLE 4 3 10

Anslyeis of varisnce showing the effects of = hours
- of preservation on percentage of live spematosoa

of Mull semen in murmer.

Sources of vardntion | DuB. @ Zaf8. Hada z.

Betwoemn hours 8  16780,95 209874 262,34 **
Total 431  20176,54

»s gamificant at 1% level of probability,




ABLE 4 3 11

Showing the means, standard errors, and coefficients

of variation for percentage of progressively motile

spermato zoa of the control and treatment samples of

tull-semen in rainy season.

Treatments “fours of preservation
~Ohr 12 hr 24 hr 36 hr 48hr60hr72hr84hrgs
' hr
Control X 56,2 34.4 26,3 13,0 10.0 5.7 4.6 1.7 1.6
SB. ,15 W R, - SR | AT <10 25 11208
oW, 7.5 20,2 4.1 354.4 47.4 49.5 93.8 99,4 98,0
Jeep X 86,2 25,9  21.812.7 $:9..- 408 2.4, TN
B | A | T o288  «21 10 409 ;10
cv- 7.5 1502 4‘.5 55-3 8601 96-:6 62-1 91¢2 9802
Tyadn X 56.2 30,5 24.0 12.4 12.6 6.3 2.6 1.9 1.7
SRe 15 4 R T . M2 .17 06 507 12
o N 13.3 42,6 48.4 77.7 70.5 62,6 87.1 98.2
Oycle x 56.2 30.5 24.0 12.4 12,6 6.3 2.6 1.9 1.7
e I8 N5 U6 N 42 17 .06 .07 .04
0" 7.5 ‘5.3 4216 48.3 77!4 70.5 63.0 87.1 93.8

n = 12



TABLE 4 : 12

Analysis of variance showing the effects of modes
on the pmgrqasivo motility of bhull-semen in

yainy season;

Sources of variation &LM‘.E& L.

Between modes 3 277.95 92.65 00390
Within modes 428 101486.62 237.11 NS.
Total 431 101764 .57

¥ 8 = Yon. sismificant.

TABLE 4 s 13

Analysis of variance showing the effects of hours
of preservation on progressive motility of
hull. gemen in rainy seasont

Sources of variation L5 R T W e X

Between hours - 8 73519.00 9189.87 137.63%*
¥ithin hours 423 28245 .57 66,77
Total : o 431 101764 .57

*8

= Significant at 1% level of probability.




TABLE 4 s 14

Showing the means, standard.. errors and coefficients
of variation, of percentage of total motile spermato-
708 0f the contwol and treatment groups of Wull-semen

in rainy season ¢

Treatments Hours of preservation

Ohr 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hy 96 hr

Control X 80.5 69.4 68.4 67.53 66.5 62,5 58,9 47.9 39.1
BB, Bl WA a0 4 2T 26 19 AT 95 K3
ov, 8.8 88 3.9 90 1.0 7.9 7.1 9.5 36.4

Teep X 80.5 63.0 6A6.6 A1.6 56,5 49,2 43.1 27.3 31.1
SR, L2 227 1T W19 W22 19 19 63 B4
ov. 6,1 9,2 6,6 8,6 10,7 11,2 18,2 58.7 32.3

Train X  80.5 70,2 64,0 62.6 59.4 51,0 36.6 30,2 28.2
STt s soul | B SR D ARERE) A9 .23 .34
ov, 6.1 4.7 10,8 4.4 8.8 12,1 21.8 22,3 34.5

Cycle X B80.5 62,3 64,6 56.0 48.3 43.6 40.3 33.1 28,1

TR i R | SRR | BT | Lis . Peagpe. RERT T N |
or. 6.0 7.7 6.6 85 7.3 8.6 28,8 45.3 30.9




TABLE _ 4 : 15

Analysis of variance showing the effects of modes
on total motility of Wull semen in rainy seasont

Sources of variation  D.B. 8.8, M.8. R,
Between modes % 2846,04 948,684 5,47 *=
' Hithin_modes 428 TA4095.77 173.12
Total - 431 76941.81

#% - Significant at 1% level of probebility.

TABLE 4 3 16

Analysis of variance showing the effects of hours
of preservation on total motility of bull-semen

in rainy season ¢

ure P wvariat DR 8,8, M8, PR
Between hours 8 34819,06 4352,38 43.71 **
¥ithin hours 42% 42122.75 99.58

Total 431 T76941.81

#& . gignificant at 1% level of probability.



TABLE 4 3 17

Showing the meens, standard errors and coefficients
of variation for the percentage of live spematozoa
in the treatment and control groups in rainy season
in tull- semen s

Treatments Hours of preservation

O hr 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr

Control x 84,0 81.5 T7.4 76.1 T72.9 70.2 66,1 63.0 59.6
88, .of 561 .ot .0t Lot ,0f 02 01 0%
W. .1‘ .15 '10 .16 .38 l26 l4‘7 040 001

Jeep T 84,0 79.7 T6.7 T4.6 T1.2 67.7 63.1 59.2 51.6
SE. '01 ‘01 .01 .01 006 .01 .01 l04 .04
cv. .16 .11 .10 .2‘ .38 .49 1.0 1'5 2.1

Train X B4.0 80.6 76.7 73.8 72,7 57.7 63.7T 59.1 55.6
sE, ,0f .00 ,0f ,Of 02 ,02 <O 402 " 08
ov. 16 .18 .10 36 2.1 20 50 T.28 49

Oycle X 84,0 79.2 76.1 T2.9 69.6 65.8 63,1 57.8 53.8
8, .01 ,01 .01 .01 .0f .0f .01 ,01t ,Ob
O, 16 6 22 38 59 .99 . 36 .76 19




TABLE 4 : 18

Analysis of variance showing the effects of modes
on the percentage of live spematozoa in the

bull-gemen in rainy season

ure f variat D.P. .9, M.S. P,
Between modes . 236.73 78,91 2,08 N.2,
Within modes 428 16193.2¢ 37.83

Total 431 16429,94

¥.8, = Non- significant,

TABLE 4 ¢ 19

Analysis of variance showing the effects of hours
of preservation on the percentage of live spematozoa

in bull semen in rainy season @

Sources of variation D,P. 8.8, M,8, F.

Between hours 8 14194,29 1774.28 336,05 "%
Within hours 423 2235 .65 5.28
Total 431 16429.98

#% o~ G4emificant at 1% level of probability.



TABLE 4 3 20

Showing the eritical-differences between control
and treatment meand for three seminal characters

of ull semen in summer and vainy seasons 3

Comparison Differences
L
Summer ‘i Rainy
Progre- Zlotal % of 1ive )| rrogre-~ Total % of Live
seive motility spamato-; ssive motility spemato-
motility 208 motility 208
Gontml-jeep 1.73 1.75 2,564 2,08 5.J6% 1.61
Qntml“tm 3111' 2.94 1.77 0.04 5_.10_‘. 1 I1§
Control-cycle 4.41%* 3,08 2,37% 0.50 6, T6%* 1.96
J.’p - cydle 2.68 2023 019 1-58 1.40 0-35
Train -cyecle 1,30 =08 ~¥« b0 0.10 1.66 »80
¢.D, at 1% 4.08 2,38 5,825
level
¢.D, at 5% 3.106 1.81 2,91
level

#* o Significant at 1% level,
# = B8ignificant at 5% level.



TABLE 4 3 21
Showing the average percentaces of various types

of spermatozoa at 0 hour in tow and Wuffalo Wll

geémen respectively in summer and rainy seasons @

Pergentase Fercemtage Percentage Jercentage

live mnotile live - non weakly motile
spermatozoa spematozoa motile spemato zoa
spematozoa
Bull semen,
Summer 85.3 70.0 15.5 15.1
Rainy 84.0 80.5 2.5 24.3
Puffalo seman
Summer 8505 52.5 51.2 305

Rainy e4.5 63.0 21.5 11.9




TABLE 4 3 22

Analysis of variance table showing the effects of
some important factors alongwith some mesningful

interactions on the progressive mot ility of
ull semen ( obhservations combined for hoth the

Seagons ) @

Sources of variation

Season
Collection
Bulls

Mode of transport

No. of intervals(hours)

Jeagon x collection
Season x Wll
Season X mode
Season x interval
Gollection x Wll
Gollection x mode
Gbllection x interval
Bull x mode

Bull x interval
Mode x interval
Brror

D,P. 5.3, K8,
1 3980.95 3980.95
3 865,60 855,60
5  3351.11 670,22
3 713.47 237,82
8  112458.28 14057.28
1 © 0.59  0.59
5  6719.07 1343.81
3 725.62 241,87
8  3366.68 420,83
5  1635.79  327.16
3 17.63 5.87
8  1443.51 180.43
15 757.01  50.46
40 322532 80,63
24  1788.99 32,87
733 24937.71 34,02
Bh3  164967.33

P.

117,01 **
25.44 **
19.70 **

5,99 *%

413,20 *
o.01 N.3,

3950 2%

T.00 8
12,37 **
9.61 %
0.17 N.43,
J=30 %
1.48 ¥.3,
2,37 **
0,96 N.3,

Total

* = S4gnificant at 5% level,

#* = Tndicates significaut at 1% level of probabliby.
H.3, = Yon- simificant,



TABLE 4 s 23

Analysis of variance showing the effects of rome
important factors alonz with some meaningfal
interactions on the total motility of tull-gsemen
{ observation combined for hoth the seasons )

Sources of varistion  D.F, 8.8 M8, ¥,
Season 1 13797.61  13797.61 418,25 »
Gollection 1 416.25 416.25 = 12.61 *
Ball 5 $221:03 644,24 19,52 *»
ode of transport 3 3s06,52 113533 - T4.A1 e
No. of intervals 8 6513?..6‘7 -8142.20 ' 246.80 TE
( wours) 2 % .
Season X collection 1 1461.98  1461,98  44.31 **
Season x bull 5  o132.13  1946.42 59.00 **
Season X mode 3 385,81 128.60  3.89 **
Season x houy 8 733 .67 £1.70 . 2,TT ¢
| 5 1a6.10 1229:22 37,26 *®
Colleation X hull ‘
tollection x mode 3 267.9 _89'3‘ .2..70 .
Gbllection x hour 8 1352.14 169,01 5,42 *»
Ball x md& 15 1559, 96 105.99 3415 %
Bull x intorval 40  2863.56 71.58 2,16 »e
VMode x interval 24 16649, 18 6.93.71 21.02 =
Ervor 733 . 2418133 2.9
Total 885 151512,86

* = 9imificant at 5% level.
s o Gignificant at 1% level.



TABLE 4 s 24

Analyeis of variance showing the effect of some
important facters and relavant intermctions on
the live spermatozoa of tull semen ( both seasons

combined ) :
Sources of variation D.P, 8,8, Kk = L 2
Season 1 582,81 582.81 171,92 =«
Gollection 1 5178 5178 15,27 *e
Pulls 5  1139.25  227.85 67,21 »e
Vode of transport 3 52,58 217.53 A4, 16 »»
Intervals (hours) 8 30693.81 3836.73 = 1131,77 #»
Season x eollactioﬁ 1 65__.66 ~ B5,64 16.70 »#
feason x tull 5 186,75 IS5 ot .-

- 39350# X mode 3 25,91 8,64 2.54 N.83,
Jeason x hour 8  290.21  36.28 10,70 ##
Gllection = Bull 5 447.T7. 89.55 . 26,41 **
Gollection X mode 3 0.79 . 0.26 0.078 1.3,
Collection x hour 8 50,286 - 6,28 1.852 N3,
Bull x mode 15 21.01 1.40 0.41 .3,
Bull x interval 40 338.97 8,47 2,49
Vode x interval 24 152.46 - B,35 1.87 »=

Srror 733 248591  3.39
To tal T B8R3  39073.95

* = Fimificant at 5% level.
" = Jimificant at 1% level.
N.,5.= Non aimiﬁaaﬁt.



Prom the above three analysis of variance of
tables ( 4 3 22 , 4 ¢ 253 and 4 ¢ 24 ), it was evident
that the effects of Mulls, seasons, collections and
hours of preservation were simificant on all the

three seminal characters of bhull-semen,

| " ¥ithin season between inodea % analysis and
a test of " critical difference " ( table - 4 ¢ 20)
indicated simificant differances between ocontrol and
' greatment means, Dut no sisnificent difference could
be found out between the means of the m&eﬂ ( when
control was excluded ) meanmé thereby that between
" mode differences 41d not exist at the respective
distance of partioular modes, Range of variation for
different - bulls . of" cow snd tuffalo species
4s shown in t=ble 4 : 21,

AS wuld be evédent from table numbers
4+ 22, 4323 and 4 3 24, most of the interactions
ave simificant showing that the combined effects in
the simple interaction ( 1st degree ) of two variables
%o zether have produced & real effect on thdse three

characters,



TABLE 4 s 25

Showing the means, standard errors and coefficients
of variation in the percentage of progressively
motile spermatozoa in the huffhlo-soman in summey
in control and treatment eamples at different hours

of preservation @

Treatments Preservation hours

Ohr 12hr 24 hr 56 hr 48 hr 60 hr 72 hr 84 hr 96 hr

Gontrol ¥ 48,5 37.8 29,2 22,8 19.5 21 9 13.1 16.3 8.4
; 2B, .05 07 I8 o 11 .14 20 20 29 .20
N, 2,4 4.5 1.9 11,8 17T.1 22,2 34,2 78,7 5.9,

Jeep ¥ 48.5 35.8 28.9 24.3 19.1 19.9 16,3 17.8 6.6
RB. .05 .08 .03 .30 '30 .29 007 lm .12
V. 2.4 4.1 2.5 27.5 35.2 32.7 10.5 21.9 40.3

Train .i 48c5 3153 296-4 2’02 20.8 20-8 17;9 9.6 8.1
SR, .05 <14 .12 15 13 «21 13 20 R 5 4
v, 2.4 10.4 9.5 13.2 44,1 23.2 18,0 45.% 44K.6

Cyele X 48,5 32.0 26.3 20.1 24,1 16,3 13.2 10.7 5.8
08 BB i 3 39 L 19 VT
or. 2.4 6,5 163 16.6 5.5 49,8 32.6 27.8 28,9




TABLE 4 : 26

Showing <the mesns, standard error and coefficient
of variation, in progressively motile spemmatozoa in
the mffalo. gemen at different hours of preservation

in contwl and treatment samples in rainy season.

SB, .04 21 1T G158 W18 31 38 I35 .2
OV, 1.5  10.7 13.8 18,6 22,9 44,2 49.7 80.1 95.7

i

Jeep ¥ 511 38.5 25.3 15.8 14.7 11.27.4 - 1.7 1.8
83. .M ‘56 .24 .1? .12 .‘9 023 .01 139
oV, 1.6 .33 21,3 25.5 19,8 39.2 62,3 78.7 97.3

Train X 511 30,2 21,5 18.0 21,9 19.1 12,5 4.8 1.8
SE. -0" 028 -05 .20 .50 .21 .30 '36 .‘4
oV, 1.6° 20,7 5.5 25.8 30.8 45.0 50.0 97.4 95.1
X S51.4 25.7 24.3 13,6 15.2 12,6 6.0 2.1 1.9

Cycle
: S8, 08 30 8 3% 3% L2f .28 .t Ot
oV, 1.6 18,7 40.0 50.4 33.7 38.3 80.1 80.4 95,2




TABLE 4 ¢ 27

Analysis of variance showing the effects of seasons
on the progressive motility of uffalo~- semen in
{ both the seasons combined ) @

Sources of variation DB 4. M8 E
Between seasons 1 2621,28 2621.28 17.45 *#
¥Within seasons 646 96999,.50 150.15

Total 647 99620.78

*® = Significant at 1% level,

PABLE 4 : 26

Analysis of variance showing the effects of
hours of preservation on progressive motility
in buffalo- semen ( for hoth the seasons )3

Sources of variation D,”. 2.3, N3, Z.

Between Wours 8 59871.97 7483.99 113.05 *#
Within hours 639 39748.81 6620
Total 647 99620,78

*» o gignificant at 1% level,



TABLE 4 3 30

Showing the averages, standard errors and coefficients
of varintion for total motility in the uffalo. semen
at different intervals in the control and treatment

groups, preserved in summer $

Treatment Hours of preservation

0hr12h324hr36hr48hr60hr72hr84hr 96 hr

Contrl X 52,3 46,7 40.7 34.1 34.4 36,4 28,9 28,7 16,8
SE. 15 0% .2 ,09 W05 0 19 @ 2
WQ 6.2 2.5 12.‘ 6.5 5.1 12.6 12.0 18.3 40.6

Jeep x 523 43.4 42,9 39.6 34.9 35.6 25,5 30,8 15.3
SE, .15 .04 04 OB <39 L2V 15 .09 96
oV.6.2 1.7 2.1 b 12,8 13.2 13.9 6.9 48,8

Train X 52.3 43.4 42,9 39.6 39.1 35.6 30,2 21.3 13.8
an .15 .09 &0? - .08 .13 .19 .08 .23 .36
oV, 6.2 4.8 3.7 4.8 7.3 12,2 6.5 24,3 53.3

Oycle X 52.3 40.4 38,9 29.4 38.1 26.4 26.4 14,3 8.6
g8, 015 .04 ™ 12 105 004 030 -21 .05 e 17
Wc 502 205 703 4.1 206 2505 18.8 5.2 ’;-2.9




TABLE & :31

fhowing the averages, standard errors and coefficients
of variation in bhuffalo- senen for total motility in

rainy season for control snd treatment groupe §

Treatment Hours of preservation

— i

Ohr 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hy

=

Gntrol =x 63.0 F4.8 54,6 43.8 49.2 36,6 26.1 23.4 22.8
9B, 4T W12 W46 13,08 .26 .29 .21 L.\7
oV, 14,7 3.6 17.2 6,5 3.8 15.8 25,2 26,6 17.1

=

Jeep ¥ 63.0 60,1 49.5 35.3 37.4 27.6 30.0 15.9 16.4
B8R, AT . 295 o135 W15 .08 . 218,408 05, . 41D
m.’ 1417 5.0 5'7 12-6 ‘.0 11.9 “'o‘ 8.4 1507

Train T 63.0 51.4 50.7 44,1 51,1 43,135.8 24,9 18,7
‘;'. .‘7 .05 [ 3 16 .30 .52 054 L] ‘ B @ 24 | ] 23
o, 4.7 2,6 6.8 18,0 13.2 16,8 11,7 22.5 28.1%

Oyele X 63.047.9 50,2 36,3 32,9 28.7 17.4 13.9 11.3
SH, A7 26 .32 ,15 .08 ,06 .15 14 .08
ov, 14.7 11.8 13,2 11.8 5.9 4.9 20.9 24.0 17.0

© 3 IRl e ST 2 SR et




TABLE 4 ¢ 29

Analysis of variance showing the effects of modes of
transport on the progressive motility in uffalo semen

{ both seasons )

Sources of variation D.F. 2.9 M,8, r.

Between modes - 839.27 279.96 1.82

Within modes 644 08781.51 153,58 N.3,.
Total 647 99620,78

N,8, = FNon simificant,

TABLE 4 3 32

Analysis of variance showing the effects of aaaéons
on the total motility of Wuffalo - semen

( both seasons ) ¢

Sources of variation D.F. 2,8, .8, P

Between seasons 1 1198,30 1198.30 9.90

¥ithin seasons 646 78179.60 121.02 ae
Total 647 79377 .90

»% = Significant at 1% level,



TABLE 4 3 33

Analysis of variance showing the effects of hours

of preservation on the total motility of Wuffalo-semen
( both seasons ) :

urces of tion D, P, g_,_g,_ !é‘a, F.
Retween hours 8 42826 ,40 5103.30 84,58 *#
Within hours 639 38551.50 60.33
Total 6AT7 . T79577.90 *#* = Simificant at 1% level.
TABLE 4 s 34

Analysis of variance showing the effects of modes of
transport on the totsl motility of buffalo- semen
( both season combined ) ¢

Sources of variation DuFe. 8.8, M.8, E.
Between modes 3 2195.73 731.91 6.10 **
Vithin modes 644 ©T7182,17 119.84

Total 647 . T9377 .90

#% = gimificant at 1 % level,
Pyom above table it was indicated that the modes
of transport used in this experiment had highly
simificant effect on the total motility of buffalo
semen, '

Tor determining the specific effects of modes

and season, this enalysis was done season-wise,




TABLE 4 3 35

The analysis of variance showing the effects of
various modes in summer season on the total motility
of mffalo- semen @

Sources of wvariation b, 7. 8.8, M,.8, k.
Between modes 58 628.50 209.16 2,36 *
Within modes 320 28406.33 88.77

Total 323 29034.83

* = Significant at 5% level.

A further analysis was done to ascertain the effects

of modes in rainy season.

TABLB 4 ¢ 36

)

Showing the effects of modes on the total motility
of ffalo semen in rainy seasont

Sources of variation D, F. 8.8, M,.8, P.

Retween modes 3 1969.80 656,60 4.45 *¢
Within modes 220 47174.99 147 .42
Total .} 49144.79

& = gimificent at 1% level.
To test the gpecific effect of modes on the total motility test of
gimmificance was caloulated in both the seasons as detailed in
table 4 ¢ 42 .



TABLE 4 s 37

Showing the averages,standard errors and coefficient
of variation for the live spem percentage in the

mffalo. semen in summer for control and treatment
groups @

Treatnent Hours of preservation

O hr 12 hy 24 hy 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr

Control x ©3.578.0 74.4 71.0 66,3 60.4 57.3 51.8 48,5
S8, .01 .01 .03 .04 06 .09 .16 .07 .60
wn 029 023 16§ -93 103 360 506 2‘9 207

Jeep S 85.5 75.5 73.2 68,1 62.1 99.154.2 45.2 45.8
SB, .01 01 .M .05 L06 .06 .13 .06 547
OV, .29 .15 J9 W76 1.9 2,5 4.8 2,9 8,3
Prain T 83.5 76.4 728 69.3 63.8 59.4 54.9 46.7 43.2
gB, .01 .02 L03 ,05 .O7 09 10 04 LO4
O, .29 <36 65 1.5 2,1 3.2 48 2 1.7
Jeep S 85.5 76.4 T1.6 67.5 62,8 58,6 353.2 47.8 43.6

- 01 01 .04 L03 ,06 0B .14 .04 .06

OV, .20 229 .99 .86 2,0 2,9 5.5 2.1  Ja2

n=9




TABLE 4 s 38

Showing the means, standard errors and coefficients
of variation for live spem percemtage in the muffalo-
semen in miny season for control and treatment gyoups.

Treatnent Hour of preservation
O hr 12 hr 24 hr 36 hr 48 hr 60 hr 72 Ar 64 hy 0f hy
Gontrol X 84,5 80,7 76.6 71.8 68,9 65.2 61,0 58.6 49.5
S8, .00t .0t .02 ,02 .04 ,0O5 .05 ,07 ,OS
“o |01 021 054 .52 .9‘ 1.5 1;8 2.5 2’2
Jeep ¥ 8.5 77.8 72.6 67.1 64,5 63,5 57.9 54.8 45.7
‘ SE, 001 ,O% 02 .49 06 08 06 06 ,05
oV, 0% n30 <40 3.8 2.0 2,0 Y 2,4 2.4
Train ¥ 84.5 78.4 T4.1 69.9 66.8 62,8 59.2 54.4 46,7
B, 001 .09 .01 404 L05 .04 06 12,07
OV, <01 2.1.30 1.2 1.3 1.3 2.1 57 3.2
Cycle T 84.577.3 70.9 67.0 62.B 59.6 56.0 49.9 44.1
Sn. .001 001 '01 .0‘ 00’4 002 .03 .05 .03
W. .01 Ooa .‘5 099 1.2 075 1" 201 1;5

n=9



TABLE 4 : 39

Analysis of variance showing the effects of seasons on
the live spermatozos of bdbuffale semen :

Sources of variation 5,7, 8.3. M.S. .
Between seasonsg 1 268,22 268,22 .97
Vithin season 646  43595.43 67.48

Total 647  43863.65

* « Sigificant at 5 % level.

TABLE 4 3 40

Mnalyeis of variance showing the effects of modes
of transport on the live spematozoa of Wuffalo-

gemen,
Sourges of variation DT Hefe LA E,
Retween modes 3 456,12 152,03  2.25
Vithin modes 644  43407.53  67.40 N3,

Total 647 43863.65

N.s- = Hon Simﬂimt.



TABLE 4 : 41

Analysis of variance showing the effects of hours of

preservation on the live spemmatozoa of Wuffalo sement

Sources of variation ~ DB. B Mi., I
Retween hours 8 53783.85 4233.60 26?.99 i
vithin hours 639  10074.82 15.76

Total 647 43863 .65

®e = ginificant at 1% level,

TABLE 4 : 42

Showing the simificance or otherwise of the group
means comparision for total motility in mffalo

gemen Tor both the seasons ¢

Copparisdn Nife e

| Sunmer ‘Rainy
Control = Jeep 0.1 | - 18]
Control « Train 0.2 0.1
®ntrol - Oyole 3.2 ** 5,8 "
Jeep - Train 0.5 3.2
Jeep - Cyole Jee 2,5
Trajin - Cycle D.0 *® 5.7 *
¢,D, at 1% level 2,81 4,91

¢.D, at 5 5% level 2.14 3,74



TABLE 4 : 43

Showing the average percentane of the three characters
in cow &and bYuffalo ull in both the seasont:

___SUvMER _§ grsuas BANY
Progrespive Total live iProgressive Total Live
motility motili-~ spem-~y motility motili~ spematozosa

ty arl;t:nma.l : ty
Ball Contwol 21.5 45.1 70.0 13.7 62,6 72.8
gemen 4,04 +.04 4,01 - 4,06 +, 04 4,01
Jeep 19.1 42,2 66,7 11,3 55.4 70.2
4,04 & 04 +.02 407 +,06 4,01
Tm’.n 17-2 ‘000 68.1 15.2 5308 70-9
+.02  +.04 .01 £.07 4..05 1..01
Cycle 15.5 8.2 67.1 15.1 50.9 69.6
+,05 1.05 4,02 4,07 +.05 1,01
Average 18.3 41.4 68,2 12,8 55,2 70.9
£falo Contmwl 25,1 35.1 66,0 19.7 42,2 68,6
Semen . t-04 :'.004 t.l 03 ".;007 '2'.. 05 t.o 04‘
e 2,1 .2 53 15.8 56.6 65.8
+.04 +.03 +.03 +.08 +.04 +.03
Tyain 22,7 34,8 63.8 18.0 42,0 66.8
+.04 4,04 +,04 +.06 +.05 +.03
Cyecl 20.6 & 65.1 15.8 32.4 63.8
: . 4+.04 2293‘ 4,03 4. 07 4,05 4,02

Average 22.4 33.7 f4.,0 16.8 38.3 66.2




TABLE 4 : 44

Showing the averages with stendard errors and

of progressive motility of cow and buffalo tull semen
in themosflask ( control group only ) at dirrerent
hours of preservation ( interval ) @

0 hy 12hr2¢hrsshr4ahrsohr72hra4hr96hr

Bllll Summey 54'9 33.4 27.0 28.‘ 21 6 15.5 12.‘ 908 4.5

semen +.06 4,07 4,07 £.05 4,06 4,06 +.16 4,05 .11
Rainy 56,2 34.4 26.5 15.0 10.0° 5.7 4.6 1.7 1.8
2,95 .23 £.12 2,15 £.17 £.10 £.23 +.11 .08

Buffalo Summer 58,5 57.8 29,2 22,8 19.5 21.5 13.1 16.3 8.4
semen +,05 4,07 .38 +£.11 +.14 £,20 4,20 +.29 +4.20

Rainy 51.1 42.6 23,5 19
+.04 .21 £.17




TABLE 4 s 45

Showing the averages with their stendard error for
total motility of cow and huffale Wull semen in

themosflask ( Control group enly ) at different hours

of presexrvation ( intervals ) @

1 2 h 2 6
gsemen 4.24 +,10 4,08 £.19 +.18 1.15 1.27 +.05 +.28

Rainy 80,5 68.5 69.4 67.3 66,5 62.5 58.9 57.9 39.1%
.21 £.24 £.01 £.27 £.26 £.19 £.17 .15 4.5

Buffale Summer 52,3 46.7 40.7 34.1 34.4 36.4 28.9 28,7 16,8
seméen :‘_’,-15 t_-05 ‘."_925 1‘,.09 toos '!;-02 2.019 1023 i’.p32

Ram 63.0 54'8 54‘.6 45.8 ‘9-2 3536 26-1 23-4 22.8
3,47 £.12 £.46 £.13 4,08 4.26 2.29 £.27 &,17




TABLE 4 :46

Showing the averages with standard errors for the
percentage of live spermatozoa of cow and uffalo-mll
gemen in themmosflask ( control asroup only ) at different

hours of preservation ( intervale ) @

Ohr 12 hr 24 hy 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr

Pull Summer . ,
gsemen 85.3 81.4 77.1 73.0 69.4 66.9 62,9 59.7 56.0
4,01 4,01 4.01 £.03 £.,02 £,02 4.02 .02 +.02

RainyB84.0 81.5 77.4 76.1 72.9 70.2 66.1 63.0 59.6
2.01 .01 £.01 .01 £.01 +.01 £.02 £.01 .0

Buffalo Summer

. . . 1.0 66,3 60, 57.5 51.8 48.5
i - -?,? % :8 ‘1) Z: g 1.04 +.06 1.1% +.09 +.07 +.06
Radny

84.5 80.7 76.6 71.8 68.9 65.2 61.0 58,6 59.5
+.001 £.01 £.02 4,02 +.04 £,05 4.05 +..07 -;,.05




TABLE 4 3 47

Showing the decline in various characters after 96
hours of preservation at room temperature in themoe-
flask ( control ) for mll- semen in summer and

rainy seasons 3

Character ws aumgf L3 Rainy
values at Difference uea at nif ce

0 hr 95 hr 0 hr 94 hr

Progrensive 54.9 4.5 50.4 56.2 1.6 54,6

motility .
Total 70.0 19.8 50,2 80.5 39.1 = 40.4

motility ,
Percentage 85.5 §8.0 27.3 84.0 59.6 24 .4
of live | ' ;
spermato 20a

TABLE 4 s 48

Slowing the decline in various characters after 96 hour
of preservations at voom temperature in themosflask

( Comtrol ) for tuffalo-semen in summer and rainy seaso

Progressive 48.5 8. 4 40.1 51.1 2.4 48,7
motility

Total motility 52.3 16.8 35.5 63.0 22,8 40,2
Percentage

live ﬂp.ma'eom 8’-5 48,5 3550 84,5 49.5 35,0 | s




TARLE 4 3 49

A condensed table showing the simificance or otherwise
of the effects of various factors on percentage of
rrogreasively motile, total motile and live Epemmatospa
of the ull and Wffalo-.tull semen ¢

gources of 1 [
variation, IL . FE LL *—'—lTB UPPALO
characters | Simifi-ifon- Gimifi.] Fone |
ste, I oant ias.gsﬂ.. Remark § ocant | simifi.] Remarks.
{ cant, cant,
Progressive
atility
Between season ol ‘Both seasons ** Both sensons
: gombined combined
Retween mofesn » “Sumney n.s. adDe-
n.8, Rainy
Between hours a*e Rainy bl . 7.
hhed - Summey
Retween Wulls "e Both seasons)
combined | - - ot done
Between coldection ** -0
Zota) motility
gtween sonanns bl B (T it Both seasons
mmhiﬂ‘do
Between modes n.s., supmer np E
A= "o Rainy . Summ ey
-dn i Rainy
Retween hours i .Summer &yainy =% Both seasons
Between Wulle | ne eombined | comhined,
netween c-liection ** . TR pR— ot dome’
Percent live spelme '
matozoa :
Between seasons % eombined " ogmgsned
ata
Retween mode “ Summer N.8. O
P n.8, Eajiny ' '
Retween hours hbed Summer &rainy ** summer & rainy
Netween bulls o combined

netween collection ** |

o

data -

not done

¥ = simificant at 5% level, "* = Sipnificent at 1% level
n.8, = Von simificant. Combined = Data of rainy & summer
seasons analysed

tozether,



PABLE 4 3 50

Showing the records on temperature, lumidity and
reinfall during the period of this study ¢

Season Months Vaximum temperature Minimum Relative Rainfall
; temperature lumidity
() ( inches)
Ambient ]| Roonm Ambient] Toom
Summer

¥ay  38,8% 36.4°¢  25.1% 34.48% 64.3 320
Averaze 38,7  36.6 26.1  34.6  6T.1 2,05

Rain 0 o o L :
Y oy A HIEE #o e B owmy o B
- ]
wamet  32.5%°0 33.3%  25.5¢ 32.87c  6T.1 9,12’




SECTION . IV

APPENDIY

Results and their interpretations.



RESULT | R INTE g

In bull semen, kept in thermosflask at Troom temperature,
the average percentage of progressively motile spermate-
Zoa waﬁ higher ( 18,3 £ ) in summer than in rainy season
( 12.8 %,kable 4 3+ 43 ), But the average percentage of
total motile spermatozZoa in rainy season was considerably
higher ( 55.2 £ ) in comparision to that of summer

( 41.4% ). Though the average percentage of live sperma-
tozoa was higher in rainy season ( 70.9 ), the difference
was npt much marked than that of summer ( 68.2% ).

In buffalo semen =2lso the percentage of
pmgrusively‘motilo spermatoZoa was considerably higher
in summer ( 22.4 ) as compared to its corresponding
value in rainy season ( 16.8 ), but the average total
motility percentage here also was found to have a higher
value in rainy season ( 38.3 ) in comparision to its
corresponding value in summer ( 33,7 ), Here also the
aversge value of live sperm percentage was though higher
in reiny season ( 66.2 ) than that of summer ( 64.0 ),

the difference was not much marked.

These values indicate that the semen
characteristics of both the species follow the similar
trend with respect to the effects of summer snd rainy

seasons,



=6l

In summer, a decline of 50.4,50.2
and 27.3 in percentage was observed after 96 hours
of preservation for progressive motility, total motility
snd live sperm content respectively in respect of bull
semen kept in thermosflask at room temperasture
( table 4 : 47 ). .

From the table 4 : 48 it is elear that
& decline of 40.1, 35.5 and 35.0 percent in progress-
ive motility, total motility and live sperm percengage
respectively was caused by 96 hours' preservation of
buffalo semen in thermosflask at room temperature in
summer season. Corresponding values in rainy season

were 48.7, 40.2 and 35.0 § respectively,

The average percentage of various types
of spsrmatozoa at 0 hour in bull and buffalo bull
semen respectively in summer and rainy season has
been obtained in table 4 : 21, It was observed from the
above table that at 0 hour, the percentage of live
non- motile spermatozea was minimum ( 3.6 ) in bull
semen in Tainy season and maximum in buffalo semen

in summer seasen ( 31 : 2 ).

| A eomparislon of all the seminal
characters, studied in this experiment fer bull and
buffalo semen semples kept in thermosflask st Toom
temperature has been made in tables 4 : 44, 4: 45
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end 4 : 46. It is clear from the above table that

in thermosflask the total motility of bull semen is
better maintained till 96 hours of preservation in
both rainy nn;! sunmer seasons thin that of buffale

samen.

The 6haracter1:§1c progressive mptility
of spermatoZoa is now regarded to be not sclely
responsible for fertilisation, The transport of sperma=
tozoa from cervix to the fellop#an tube hes been
reported to be mainly dub to the rhythmiec muscular
contraction of wall of the uterus end the currents
produced by the cillia, lining the fallepian tubes
( cited by Bhattacharya 1958 ). Total motility end
percentage of live spermatoZoa csn be tazken as guide
line for the semen g quality ( Lasley(1951 ) observed
that percentsge of motile spermatozoa wes significsntly
correlated ( r = 0,314 ) with the fertilising eapacity.
Taking these two charscters as basis, it wes found
that the semen of bulls was better in rainy than
that of summer. This observation is corroborated
by the findings of kodagali(1962 )} who found that the
semen obtained in the cold sesson was of highest
quality, followed by wet and hot seascns. Seasonsl
varistion in the semen quelity has also been reported
by Mukherjee and Bhatacharya (1852), Andsson (1945) ,
Swanson gt. gl.( 1945 ), Brb ot al . (1944 ) aend
Brown ( 1959 ),
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As regards seasonsl variation, the
findings of this study differ with those earlier
reported by Phillips gt 2l (1943), Mercier end
Salistury ( 1946 ) and Tripathi ( 19658), whe found
ne seasonal variation in intisl motility of bull
semen. Sharma and Sgha (1962) and Patrie gt al (1959)
also did not find any seasonal variation in semen
ouality of bull ,

It is observed that sensonalnveriation
exists in the buffale semen also, when total motility
and live sperm content are considered as basis of
semen gquality. Semen in rainy season is of better
quality than that of summer, These findings are in
agreement with those earlier reported by Sengupta
8t al, ( 1963) who observed that the semen of buffalo
bull was worst in summer and considerably imporved
with the onset of rainy season. Kushwaha gt 2l1.(1956)
also observed seasonal variation in the semen
guality, ( initial motility being lower in summer
than that of rainy ). Mishra et gl. (1965) also
reported a seasonel variation in semen- cuality,
being very poor in summer, Foor semen guality in summer
could possibly be due to :

(1) Physical stress resulting from excessive heat,
(11) Poorly developed heat- controlling centre of
buffaloes ( Kaleff 1962 ),
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(141) Black colour of the buffalec skin .

This stress resulted in the lowest percentage of buffalo
bulls donating semen in summer ( 47.3 % Singh et al.
1958) ., The quality of buffalo semen improved
considerably with the onset of rains , Mishra et sal.

( 1965), Along with the improvement in the semen
quality , the percentage of buffalo bulls capable of
donating semen also increased ( 61.6 % Singh et al.
1958 ), Bagirov (1960) has also Teported that increased
heat ( 45% to 50%¢ ) resulted in the inhibition

of 1ibido and ejaculation in the buffalo- bulls., These
findings conform with the resulte obtained in this
study.

Though, the effect of different modes of
transport with their respective distances,used in this
experiment were significant in comparision with eontrol
( table 4 5 20 ), no significent difference existed
between the means of two modes in either season for any
character in bull semen, when control as a mode was
excluded, The sample that travelled least distance
( 18 miles ) i.e. by cycle, showed significant difference
with control mean for 3 character, 2 in summer that is
progressive motility snd live sperm percentage , and
one in rainy i.e. total metility , taking both seasons
into consideration, This means that though the sample
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has travelled lesst distence, still it showed the
lowest cuality of semen for all the three characters,
indicating that at this particular distance, the semen
travelled by cycle is of the same quality, if not
inferior, but never superior to the samples travelled
by jeep and train to a distance of 32 and 38 miles
respectively, This indicated that out of all the four
modes uded, cycle has the maximum deletarious effect,
( table4 : 20 ) . '

In the case of buffalo semen,
significant difference between means of control snd
eycle were found in both the seasons where as a
significant difference was found between jeep and

eycle means in summer season only.

In the case of sample transported by
cycle, the explanation for its poor wuality may be
that there were more bumps and jerk than that ef
train or jeep. The effects of Jerk was direct on the
thermosflask in cycle-saﬁples; But the intensity of
jerk was considerably minimised on thermosflask in
the case of jeep because in this case 4 to 5 thermos-
flasks were kept in a wooden box. The results obtained
here are in conformity with those of Lysak ( 1965)
who reported that sperm survival was greater after
transport over a smooth road in vehicle fitted with
shock- absorber than over a rough read by a moter
eyele,
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A study of keeping quality of cow
and buffale bull semen in thermosflask,at room
temperature under laboratory end field conditions
was made in summer and rainy seasons till 96 hours
of preservation, For despatching semen to field
stations , 3 modes of transport ( viz train, jeep
and cycle ) for variable distances were employed,.
The semen samples were then brought to the laboratory
and examined at regular intervals for their auality,
which was evaluated on the basis of the following
characters :

(1) Percentage of progressively metile
spermatozoa.

(i1) Percentage of total motile spermato-
Zoa, and

(111) Percentage of live spermatozoa.

Reliable informations on keeping quality of cow- bull
and buffalo bull semen using the usual modes of
transport under field conditions in the tropies are
virtuslly lacking and hence this study.

It was observed that bull semen was better
maintained in thermosflask in rainy season than in summer.
Buffalo semen quality was also better in rainy than

that of summer season.

In both the seasons, the guality and
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keeping quality of bull semen was better then that
of buffale semen,

Semen from cow and buffale bull was
found to follow a semilar trend for the three
characters studied in rainy and summer seasons,
for example , in both the species, the average
percentage of progressively motile spermatoZoa was
found to be higher in summer whereas the average
percentage of total motile and live spermatozoa

was found higher in rainy than in summer,

Significant seasonal variations were
recorded in all the seminal characters in both the

species.

Seasons, bulls, collections,myurs of
preservation snd their interactions had significant
effects on the three seminal characters of bull semen,
In case of buffalc - bull semen, seasons and hours
of preservation were fownd to affect significantly
all the three seminal characters studied,

So far as semen from cow- bull is
concerned , the three modes of transport ( cycle,
train and Jjeep ) did not differ significently
in respect of their effects on all the three seminal
characters in both the seessons,
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In case of buffalo bull semen, these three modes
of transport Aid not differ significently in their
effects on the seminal characters , except on total
motility, on which the modes differed significantly
in their offoctt.

Cut of these three modes of transport,
the semen sample sent by cycle was found worst in both
the species for its quality, although the distance
travelled by this mode was the shortest,

Following informations can profitably
be utilised in the practice of Artificial Insemination

under field conditions @

‘ Since considerable variation among bulls
for the fitness of their semen quelity for transport
has been found to exist in this work, supported by
the findings of Hermen and Swanson (1944), it would
be advisible to isolate superior bulls, whose semen
could be used for long range transhipment.

Since deteripration in semen quality was
found to be maximum when semen was transported by cyele
( although the distence travelled by this mode was the
shortest ), it would be advisible to provide some
sort of shock- eabsorber,when semen 1gs being transported
by eycle, because semen o - transperted is likely to
have maximum jerk effeet as is also corroborated by the
work of Lysak ( 1965 ).
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As the quality and keeping quality of
semen was found to be inferior in summer, efforts
should be made to protect bulls as far as practicable
from the rigors of heat and strong wind of summer ,
in view of informations that these factors affect semen
quality adversely.

Although, the informations collected and
inferences drawn there from, in this study, are expected
to be useful in planning the transport of semen under
field condition using the usual modes of transport,
further studies on these lines in all the seasons, using
different tests of semen evaluation for uniform and
variable distances on the basis of larger number of
observations, would be necessary to obtain adequste

informations on this problem.
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